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[ 0010] The present disclosure provides nmethods for treating conditions
associated wth acute deconpensated heart failure (AHF) b
adnlnlstéy9ﬁgmpéW§%ln The nunber of hospital adn155|ongcﬁﬂ§aqﬁmﬁyﬁ9
rel ated synptons are on the steady rise and the cost associated with
caring for this population of patients is staggering. Thus, a new

t herapeutic approach is needed and the disclosure addresses this
need. Ope advantage of this disclosure is that the adm nistration of
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cardiac arrhythm a, and cardiac ischema. In one enbodi nent, the
human subj ect suffers fromacute vascular failure. [0015] The

di scl osuEO AWPHAYP? enconpasses a method of treating acuPeTlazlgpAa249
deconpensati on associ ated with acute deconpensated heart failure
(AHF), including adm nistering a formulation which includes
pharmaceutically active synthetic human rel axin or pharmaceutically
effective relaxin agonist to a human subject in an anount in a range
of abodBNP}iF seeretedourinly/ficgn the ventbipelet mpodydivwiig Risp@RE tla@WvatiBdin end-
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subj ecficconpensriedarationts inshiding fageits atilictadijth GIHE UTHeds i nbbhQi iAG st
vascul ' , [ 140659PCT/ US2009/ 044249 [ 0016] Still,
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adm ni dé‘?sﬁ‘?ﬁg‘h'tsc?e?qﬁe subj ect a pharmaceutical fornulation conprising
pharmaceutically active relaxin or pharmaceutically effective relaxin

agoni st, wherein rgRpg f i 1.l to the
rel axin receptors in tthgﬁﬁgﬁﬁgE?gﬁéﬁﬁﬁégwrgg t he

subj ecé} esulting in balanced vasodilation. In one enbodiment, the
human l%é]ect The presend diseloayra pravides aethada forfieating @ndifoas §:36€ht3€ with acute
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with synptons of acute cardi ac deconpensation. This nethod includes



10019] Generally, the reversal of the acute cardi ac deconpensation in
t he subjects occurs through activation of specific relaxin receptors
such as t\M@2PEAAGEAd LGRS receptors. In particul ar, LGRPCEf§200ja81249
receptors are activated through the binding of relaxin or a relaxin
agoni st, wherein the binding triggers the production of nitric oxide
(NO which results in a bal anced vasodil ation. These relaxin specific
receptors are | ocated on snooth nuscle tissue of the vascul ature

whi ch i[lB1UdesOsy stnset of thendisolesned providesd mbibe of HAOZHL¥eke GRALNET
aspect t SC te,provides a pethod of reducing acute cardi ac
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concentichidizgmbusinot kiitsd to, oduretmeabnad im B @REEfluill BAcHARAMER: A\ Hmia ThS
met hOdc%eratcr?&Ee. lncIIudes dm. ni sttﬁr gng to the subject a pharnaceutical
formul ation 1neludi hg"pHA ehft g Aingn sibigoy auffess igmacwe vascular failure.
pharmaceutically effective relaxin agonist in an anount effective to
reducg[(}ﬂial e duakimempiegapensgtatificebiicd] REmIMRLECSF Y diQ&lQ{H Q'R or[]e
rel axin rejepto s.in the vascul ature of the subject, resu £ ng 1h

bal anc & VARG Yriccapthiragt f¢laxire of apharmaceusicallindffectvercbetint spohRe In
subj ecbnesamiastithent BBt BdcbsAreSR G L,on of relaxin of equal .
or great[ﬁ t han about 10 r?g/e?ﬂ Fﬁmnﬁgﬂeﬁggr%%é]ﬁ%gh?? arf“ﬁéerﬁﬁ‘ﬁﬁ‘ﬁ”?ﬂbf%ﬂm
suf f er § H7 bimaicigtaging 48 yeil aaptheerhbrdiment\¥Ola2 009 HBAMGRA PETAHSAPO Q1A 249
[ 0021] ShbddimenNR : f.the.disclosur rovides relaxin for
use in th(_a”En? eat irfie%ﬁ{lsgfrﬂg%&tog reear maﬁﬁﬁlﬂ%@d’ﬁ%éﬁ‘s%q rmageatigatiytedfective
car di a€lagécagepishsHitsothe sshjem mbd yearsisoic @ﬁl@ﬂmﬁée’fuhcé}?&%ﬁ:l tion of synthetic
decorr1)(f;;.r}g‘(antn%ﬁmpnci:ﬁrl’g1 failure é‘AI-lF) The met hod includes selecti r%; a
human Subj ect "o { AMAL [Fax o giex o agaristnlB Aaaenbedimantef diadisdmsusyticect
has a swhizcuisatentee wath Gy e vamsd! ralakine 1) lef6! tors, ;and
further,, adm Bi steri né tol_t he surbj ect a%@%ﬁg‘ég@ﬁ%@ﬁ%ﬁghﬁfhIQFTFEB?-F

i ncl udViyrssAmPiraRIdwMmaaeipying dn yot anetberanibodimenphiae subfeuisineadel With 2
ef f ectihdemi@L@eallh «AEQR : di nent, .t he hupan subj ect
suffers from acu? e vgswgﬁ%lg)ﬁlh? g?rpﬁrg ) SR0R adpinistered adhe subesh fhaeugha:
admi nisPeeal different misarincleding but noe limbted &ﬁﬂﬁﬁvédiﬁsl?,cédzb&lt&%gil C

deco j i bject. b i.ndi to the relaxin receptors in
tho. vanenrsielRelSublif 3y sREYa MR Vg tecibat intiemhommseiicat | on
The cdpuinueticietoeipenvatdlin E@ﬁi@@arﬂ&&dﬁrﬁni@t@b@d(?@%e%ﬁb'garif & A58 in a

i ncl ucllr‘iwgg% Ogu& Qj@ I'h 'tegtzlféto neur ohor nonal i nbal ancje, PUi

over | oatr” CAPH 48 1 (II’PFM of subjset body aveight perclapmia suchheladiiis 51 osur e

al S0 cambepleatehe s6bjdotish af & ird |Ag-agut e gardi

decon'%ﬁ safion events. [00221?'%1{2@31 %%F@gg&é:e ﬁaﬁioﬁé)?reg%%ﬂgé%égom”o
rel axiPHYP8Mlyse in treati ng acute deconpensated heart failure (AHF)
in a human subject who also suffers fromrenal insufficiency; relaxin

for useidn mModuhai 4 { L.l man _.subj ect; .and rel axin for
use i ?i i eguci ng_%{oérllltg”glcﬁﬁ gé%htbng I%rrlkgt ﬁ%’ﬂg}? rﬁ%ltﬁ?‘gl e diselosyrritsuaty ygsent
acut e WHrAgHigcadiassiepampeatition caents|iisdudisgbuther Rinfied 1008¢3heN ek nsion,

aspect ¥ 1 I rovi des a net hod of reduci ng acute cardi ac
decorrprerﬁ}ggﬁhg ﬂ&ggégnliggﬁ b%?@ ey ﬁ’&‘gr elnﬁlc'f’ﬂgg%‘e%"é( | Weereghese syantsars afprect
wi t h assaeisted avidi reaindetonpeksiadspieal, INGQS @hBbdt et %P@k%ﬁ:lo@ﬁﬁ, #ese acute

n

vascu d the vascul at ur as, relaxin receptors; a
LabHE ﬂeé%pnpensa ton events are patEOpmys:ological in nature. Most commonly, such events



f 0025] The present disclosure also provides a nethod for treating a
cardi ovascul ar condition conprising: admnistering to a human subj ect
a phar mac¥ReYEAMS? active H2 relaxin in an amount ef f ecPEHESIE9/044a4%
t he cardi ovascul ar condition, wherein the cardi ovascular condition is
di agnosed based on the presence of two or nore of the group

consi sting of dyspnea at rest or wwth mnimal WO

2009/ 140659PCT/ US2009/ 044249 exertion, pul nonary congestion on chest
X-ray, #nhepsedidohwih apute deqmnexan&atqdémant d«ﬂlukee(vﬂﬂlﬂs [lrli) bﬁ’é é]nlﬁtﬁﬁrﬁéd!rtgg h&man

pept 1 3, (BR300 & VL O ENp, > 1400, pal k] T n sore

enbodi ments, e car d'%éev‘g CUI r &nll 3t F'Eb%f’d'ﬂﬁ@ heapute parfiagr e and

the t \A@e’éﬂmﬂmmwmtﬂrmﬁmﬂySInraﬁaltahatﬁ\Qsetmawnmnft hhé‘&c'ﬁ'tef@'rm&c?(c?e%hqﬁ@nsanon
and pulg'raxn congestion on chest X-ray. In sone enbodi nent

cardi ovascul'ar condition is acute heart failure and the two or nore
conprise dyspnea at rest or with mnimal exertion, and el evated

nat ri uf®dE pesidticte abgeedfIhd @ifseﬂbﬁxé‘ Vidds £ | P)ardias>0

pg/ nmL 8r NT- pro- BNP > 140Q pg/ ' ﬁ% SomHgﬁgggP{rEQﬁg(a?N )éardlac

car di oYEOBReAsaleR ABPEiAlH With a&eta ecaepensatélidartifailae (AR Thean@kodMEl@des
conpr i s@eddik AN sGORIEIIH and, el ev tg&) iuretic
pepti de Ievgl s [gr zgf&g natr|a‘&pt(‘ae'(t?:lgE:CMP:‘%E @enﬁ%mﬂngﬂ%@dﬁ‘b Jﬁ?%ﬂs

NT- pr oY&Kplature angrhe yaseulaturd hesselmein pecebmrsr entl futhadhdBiMsSorink 8 1h3 Whi; @&ta

is a n referred errbogl ment s
subj oot aﬁ’é'géeé'agﬁgw ARAThll® B%B'éaéﬂ?‘éeuﬁfa ta%}‘éf‘a@iaxmmhamewﬁﬂaﬁy
[ 0026] ¢fifectivldrelaximagdnise. Relasians adhhiaiteasiin@n RMOUHAER A JTE L RAd. {h‘e facute
treati gf{g%ldé/ﬁgc ea associ a ed with acute heart failure, conpri sing:

adni ni Of“(?e’ésaﬂﬁ?rﬁht & Syt by Q'“ﬁﬁ'@ﬂﬁﬁ@é&lﬁkl@abdeptoai:mtlwesvdsmjlateiea)ﬂ n
in an awsubjictakhigtid MebaldcdBHNES! wherein the
subj ect has dyspneag Aseoc at ed a%ﬁgg}ﬁfcgkﬂ%%%%?@%sgﬁ%ﬂ % &< idde fopny
hyper t ¥ifsI VRIS FaUss: Mslusting kué ngt limicedeto, neneotorsetal ifibdldnee atlid Bvdlogd,i Ng.
I n songyr@RbAH S f rther c sel ect n t he hunan
subj ect havi lgfgg%p?\ngta&gdégs%%&% 3% I\Lflvl gﬁ‘?gp aﬁhuf”éf‘lslﬁliﬂ awiders from
hyper t &g iasc faibreot ensi ve state, pr| or to the adm ni stering step.
In some enbodi ments, the H2 relaxin is adm nistered for at |east 24
or 48 S the H2 rel a s adm ni stered over 48
hours. [hlg%lg]sorre éeJrng %errgrpl'?ﬁle%rﬁgmfﬂasf"f ar'@Ftﬁ%?ﬂhlr%a“ﬁﬁlﬁ?Lﬁ? rdised at an

i nt r awlsnopensafapsisariatat with mclﬁdﬂ@ecbmﬁ%at@ﬂ h@&?ﬁﬂlurleQA )kﬂélgq%%t 0 about

250 g/ /ca ange of aout 30 jigl/kg/day to abou
i iglkdl é’;l/'?te%?g %?Ora’ﬂ[i’ﬁ'f’gé‘tﬁ' fﬁu'@ R@S@aﬁfmapwt%lflﬁeamémtmmman neaxin or

reduct hernna ButébiH p 8ffective rdhah t 6 hours aft
the o § c‘EUt regt Nt Co a?%%dl§g$%¥%§%rgiyﬂécpﬂ% %lou"t '"raéf"éﬁ?|°r§a§%lt‘
12 ho[}?’ éﬁ Gpe/ksaf grbicst basty weighiparday, ammmanmdng thetat @ddistRiibn WdrhQatiod

H2 1 elgghdd sullcicy r. er th onset of treatment
conpar ed tc?up cécgf)oga(:hpeﬁe%g%g%‘elo % lgac‘ftgcarfj‘r‘?ﬁ PEGIREPTAHRN FYengfy Hishwing

| ast s bpbpotdumteéa@,tdyamma,th)apmmmhmmrmh; 1RBudel rélaeBlobENbw, Ald rbeASt

about reat or at | east about 7 tines
t he dd'?sé‘ﬁdgﬁ’% ?fé EC’PE’IC@ eHﬁ?ﬂ“s' effegfiverreleniogs a aganirer

Corrprltlmeafeﬂathmmgtet'd’di&tbmy SWQMQMa?fWhHFﬁeﬁH‘@hF&}UIP\GO@Jﬁ %ﬁ)ﬁé P(f
. period conpared to treatnment w thou re %('i'“h
or at grf %‘?fgleefg Effedla "PQ? Bog P&‘aﬂﬂacdwaﬂbpff@mwcm‘@an edart agohiseherBNis
W t howdimirZstéred adbBut 100 S0HR 2 @Uggﬂ?ﬂiﬁ?t The éméﬁ.
ec

2009/ 140659PCT/ US2009/ 044249 I S TRRAITHP TPt ifsifas a
subsefedyfed Haher ahtsyth srediasdecompersaliprentniasd/ar RESRtéBLAR: 64r8aL ance

i Nt hgedoRi}RsaBb some enbodi nents, the
et hods f urt??erng%%%lflglg %ug gttgﬁﬁ gt ﬁ@g‘%{imﬁ%‘ythﬁhgwawmﬂ%ﬁﬁf%#‘ from acute
r ehos pisclar fiuieon of t he subject conpared to treatnent of acute
deconpensated heart failure without H2 relaxin. In a subset of these



250 jig/kg/day. In yet another enbodinment, the 1-12 relaxin is

adm nistered at an intravenous infusion rate in the range of about 30
jigl kgl dAYOLHHAWS? 100 ny/ kg/ day. In yet another enbodPRENS2000AE24D
relaxin is adm nistered at an intravenous infusion rate in the range
of about 30 pg/kg/day. In some enbodi ments of the method, the subject
has dyspnea requiring hospitalization. In sone preferred embodi nents,
t he subhect is a male or a nonpregnant femal e. 10028] The di scl osure
furt herlOM&vi aeill. anptberasdedt of the ldaatosmg pamdee admlmmm&aﬁ@giaoh%ar t

failur ect th acut
deconpglﬁ‘s’(g{t?‘g%%%?%‘“ffg?“fm?Rﬂ%ka HJﬁt Fﬁefaorgf@@h@sufﬁcwm.

subj ectThicyethed emtudagsedmtmgahumhn dmgﬂltﬁfsylﬁp@hﬁroﬁﬁﬁﬁéiédr&% hé’co%&%ﬂ%ﬁon
[ -12 r%b@%‘énalmnﬁ‘gd onthetg Qpnea status in the pat

admi ni SLeriag T HaC§Beageres: hpgu ‘i?&f’@fc% Sysﬂeml%ﬁr@emwuheﬂt soroprisirye
met hod selitie reepeat heinthddPurtHOSAGEdds Sd

2009/ 140659PCT/ US2000/ 044249 pr esence ommﬁgtﬁgyst% bietl3 phapgcetica
absenc &OTGHIRon kepRESNS pharggewitisshoutine elaxin orfmlamdoemﬂcady ieffedtivalrelaxin
dosage apénidt!t wh&aslr @g W pel o utr 100 | day
in thea%rése‘?\{ce of eor%q ogﬁgna%dégécg% bg e 83‘1 ﬁ%émfﬁ‘éerﬁ‘gg"ﬁﬁ

subj ecfystanig ahﬁre@ab\rasaﬂatommfelwbjeen‘ esgltiag il bal&ReRvARLEN RISt one

nmbodi t ol bl d f at | t
Shoot TBBbdimehd et SO Sl Efrchck e varaiar Sh s, ke aovdies drsmpemsation
treati o M@"eanﬁmmredam mmg@olﬁ%ﬂmmtmr&%ﬁﬁsnaﬁ Wéawgnce

conpri Ierl to a human subject a pharnaceutT

act i veﬁﬁ@%rvgﬁ%rar ﬁara'ﬁc an gh@tﬁn?"‘bﬁf‘é‘é‘i ischemia Tb@jmb,@cumspmefﬁar Ifntmt he
subj ecty I8 Sioh ak AQspreRi S et NEAL

and a Ier?}tmvent rlacu?faprsl e,hg’gt‘fégﬁ'%?fag*r'ﬁs’g?’%%@ ?e%%@ﬁ/onfﬁ 'ke
embodi WESEW the syanpiemp ate commdndy fucfbnrmssmett\eitlefﬁadmg;s”bheo nlumsagpmsubl ect

havi ngyn e { { ventricular

ej ect | oﬁ&P iyotr}rllgggi Hgd "2'%‘%%& eneg?m? SEY% éjlf&ﬂf HF Qrpiglatgreticdsptide
some e NI rhsadctltlon Iaeem] eftthe baﬁe eardliad BecoRiphidaGt Mhy L& i %bma ion
fractlﬁnhg caL Seenast t% :l| P% sorre enbodi nents of the (5

t he subject ?1 A PIEFatpg fgvelsal ejectlonfractlon of at Ieast
about 40% In one errbodl ment, the subject is nornbtensive, while in
ot her 8AbTdi mAmbehet dxpectvbjiRgiesest ARERBLIGRSHIG 2 mahé@aﬁngfmm g@&‘&ﬁelm
t he su.bj ect has, .a s. Jic blood pressure of at least a

Hg. In ané’ﬂ?@rﬁ '%'Fr%o%fﬂh'aﬁ‘g seleffinga flmagtsublgctyveitied neurohepapnad dmbdlace,
anot hewheesihaigh s8Rkt has RS aScuRit rancerin t
rangeo‘_of ahout 315% to about 7I§‘Etamlf'ﬁ1§ ﬁsc%%a‘ﬁ%%h&ﬂéﬁx@ng& Hni e d?‘eLF?l‘é
met hod"rtPfidngipdes afmuiisiering tadhd swbistier Brinhaeutital Ifc&as:latlaﬁ viichABcihayr s.

I n yety S m ni st ered over 48
hour s. hlaﬂ%cg?ﬁcgﬁot g’rqun% c?tr%garln a%?%'gghzeﬁeg '%&‘ie X{NazQAt i aragtoEnt at
an i nfedfsridve toaeduce ﬂlenieerohamgmabifmlﬂlmué inkRe A®;dcObEBYdMRE t@ﬁ)@%laﬂﬁo

pg/ kg, g(?eétorsl. I HeL. niott herf E diment  1-12 relaxin is adm nistered at
an i ntravenous s MHLPER dbesybiect Kesulting debajancsd yagodigigni dn Reg day to
about eAbddingnk ghdlaymanl sibjeet sudRRIARH a@IDRALNE iR relaxin is

adm ni stered at an intravenous infusion rate in the range of about 30
pg/ kg/ ﬁibo‘iut 100d[%§€.kg/ day. In yet another enbodi nent, H2

r el axil n i ergqnicplassseriatibod effradicing mertality risk ine: huange
of abcpuﬁerfmnm H@lotiayof abite SAHIRC ABRAGE f UL

conpri se redugé/ng the 60-day ri gk of g%?)ﬁ ow?ne osp|$| ‘i‘eSfS\‘F?Bﬂ% of

t he sL'?Bj“é%ﬁut&?ﬁw&tﬁ@autp@aqdra@dpmmen@atmamhee.delmmpgus}wsad;ammre and the

fail ug nts, the 60-day risk of
ot - e ebieEHhs piaiin EFopR nd i SRERinG 1o BF SHB U nbgece icebihemuiation

enbodintisking piarmipsutie lm@dnva mmxmmjpemabamcdlyysm@avé RAKIK Add¥ist. The

hospi tahdif A ddhistbia$ P TR 28RS flgglq'%sto retdege tﬂ?gpu?g garzilléllcl; Eifr:]c%l;np(ér?sgggrll t?]ethe



[ 0030] The disclosure further provides a nethod for treating acute
deconpensated heart failure, conprising: a) selecting a subject with
acut e decbPp¥4P%d heart failure and a systolic blood BF@§W@0W“9&
| east 125 mm Hg; and b) administering to the subject a
pharmaceutically active H2 relaxin in an anmbunt effective to reduce

i n-hospital worsening heart failure in the subject. In sone

enbodi nents of the nethod, the subject is renally inpaired. In sone
pr ef er rebieetryddnding tosthe retiaxin rechgeisiit e vasuteure 6OthBeakjtctf @kleby ?esultmg in

d for addit
it avarmsen (gl ol B T Re BehaR GNP Pirediesd kgl of BN nen bty

suppor tm@fsutbd Hadnt'lerr’tg preaiid ris 0flmbAAIIIRCMB RhGR:. SHRPALL tl@frcajcgcﬁ) fvels of
pressunfo, d?: g 3 BnbOdl ment, the subject has a Creati

cleara f'rﬁ RE tednitsd cavdiagsgges fgﬁo‘t”(fjgabwtl%lnmﬁwlarmemstm The
2009/ 1486RARCH VASA0RHH4424%s inn ' r '
admni ni stereg) for at |east 24 lorm"mﬁﬁ(t)(‘ﬁ:{ri(;g(Bglam?elatvaso‘jtll o W%ﬁfsatﬁefeﬁ'élt?-fz
rel axi RPN bifking terdpdn repgpiorstBatiaseifosind bmsmnath Irr&rsdenbldmbmﬁa"\ztenalt he 112
rel axi Radcgl-pal i) Qi LAl the range of about 10
pg/ kg! dgy to abg{u(?{e%%%d%‘:?ngqyday a sr'i' ﬁtost"ﬁfg'is BT A Aselan fRidure. 12
relaxin is admnistered at an intravenous infusion rate in the range

of abolf018) pg@wr&ﬂlayth? oevatsoliof tﬁéﬁbupsgdaktgéddepombéhsy@ctn AR 48fects occurs

"t st oroyel AP S Rl BRON 515 el e LB esemor. i

pg/ kg/ daryiculan LER7 emddl@lé& reeeogiafeditivattd tirdubR tﬁ@énﬁ&:h? of l%lﬁ%ﬂi %fagfned
at an | nt ﬁvenous llgenblgcﬁl on.rate in the range of abou

In somdBitodHent Be frigertsdhe Rrodyriion of Migii¢ exide Mmhlnlgret‘snl@ lﬁ(a-day
ri sk obalaieat lrasydiladho Sihetedel ok fH dp@

t r eat nﬁﬁt of acut e decorrper?sat ed ﬂggh&@@rﬁwg‘é@m&% ﬁﬁjﬁﬁg‘fﬁ@m“éamwe of
sone elSaassatyts whithdngpdessystemisiend frergbuashulature: ehospi t al i zation i s
reduced by at least 50% In some embodi ments, the subject has

pul mongogo ong[eggg,l,dgﬁh a interstitial edema
on cheg!t0 r];dl ogr aph ' ﬁpegg%ﬂgﬁ%9§3$9§ Og[dggﬁg%ﬁn%’?ﬁgﬁ'adf‘ﬁf‘gﬁ‘é”ﬁe cardiac
conpri @f‘égmpé@@@?mgvmﬁemhb@mgtsalecmga lmmdnemgﬁebt with sduycabdaddechPp&isaie

day coppak fuRcute deco ated heart failure

wi t hout | -ﬁlghé gellb é)??ﬁﬁsrgle\;r% %ugr%reea% ure Aerefaximrepentersi dhe method
admi n|&Ittecxedcladesaidmlmkteﬁx\@mhsssulﬂfctl&pMmlé@éuﬁcélfToMlﬁatfoﬁﬁﬂc%nﬁﬁ about 30
0g/ g/&%}{mand t he hos |}al|za ion lepgth of stay is reduce %y at

| east Fgyucally asuyedglaxe onp SW?éﬁlftfcéﬁY aldertize rdodmpeomishirean dneamt

f ai | ureffasiivd@utdud? at@k axidiac dbéd ur t her
conpri ses 1r educi ng at he 60- (c:Iay rﬁﬁﬁéﬁmﬁggﬁg@??ﬁ?&%‘ﬁgg‘e re[aé Mheart
f ai | urlGCOTs HhiaF vaseulature ef 'éﬁé‘ybl@ﬁf, I‘F%“@ijbeletlcedommmdoﬁ, ovhiereradhBedlixin
of acutgdd WI thout H2 rela I n. sone
enbodi ment gﬁ&?ﬁ%ﬂﬁﬁ& ﬁ'%&?% %<S tt)?]l' os STt FangentEgony BE eﬁ]%’%%faqqu or

f ai | urgseaser thamatiout 3\Bgl'ﬁ'ﬂl ffheme;hodS'ur[ﬁdﬂﬁﬁﬂebaydrﬂh:s{eﬁﬂgio ARatjeQ% In

sone 112 laxin is adm.ni stered at an |ntravenous
i nf us%%ﬁ’?@%ﬁf f E‘F‘S‘ha’é nghgupacspyicy Y RYIaas2din@r phsmeeeugieally i sk

of reraﬂ&puntea’elaxmtagomsduanTamohﬁtadffectf‘@étbtx'éd%l Ohct€ORMial fob G '
reducedb %t cgast g t .70% In _sone emgod? ment sla &%Bhﬁeﬁ%{?%?% the

f ur t hePRIEE Y ‘1‘% 18 [odA% B4 toRgptagan theyasauisture bf basdhjestasaullimy indelhéed
of t heasddiagsd, vﬁﬁfﬂﬁﬁﬁ@%l&ﬂ by RAiH; ensat ed heart
failure without H2 relaxin. in a{ﬁg{g d%g%gsgslgﬁgﬁt%gfq)'ﬂam AEFAY i sk
of carcﬂilQ’?\')Héféﬂﬂ efrrelgginof cqual pegraaiedthiry atatut | @ag'nl.alnosre caibisintdht, IO
enbodigpgad:, dm ni stered at an intravenous infusion
rate IS{eﬁ?s tSHan a (%'u{c(agea%lk&l rs‘far}adsy and the 180-day risk of

cardi ovascul ar death is reduced by at |east about 70% In sone

enbodi nents, the nethod further conprises reducing the 180-day risk



10032] The di sclosure further provides a nethod for treating acute
deconpensated heart failure, conprising admnistering to a subject
with acut®Od¥¥dAMeRsat ed heart failure a pharmaceuti cal PQT@@?QJ@’@“W
relaxin in an anount effective to reduce diuretic use during a
hospital stay conpared to treatnent of acute deconpensated heart
failure without using H2 relaxin. In sone enbodi nents, the H2 rel axin
is adm nistered at an infusion rate in the range of about 10

jig/kg/[0e3]t o StidunothePaspe@/ok tleditioshie pseTB:seaBAd ifoRaRE & the h%athfeﬁpof acute
diuretic se duri ngS the hospital stay is reduced conpared t

treat rre“ﬁf oy degpmpen afé%%ﬂ%tﬁéaf ks slegompgnpatioa isgantpenly awmted with acute
2009/ 14@@&95&&&@39&9&9&4%&% Re h@ih@&ﬁﬂllud'e?se@&%%gif faam%éz?a& the
| oop diuretic use is reduced | east 10% over Hf 3
conpar €@rdigs decempensationaivharsin thgsql:geqt éawvasculatnrqwﬂ tlm’mistldature has relaxm

enbodi g 1 ed b I east 0%
14- day &ﬁjltocggd Q@% %@g%ﬂ@éﬁ%r@n men‘lt a‘v‘ﬁ et% ﬁ%ﬁlfa”ﬁﬁ%l” é?az!lx?rﬂm 3g nﬂeét? uding
anot he rpherIMdumHy activegchpiapr gharmatéwticaibecfiettivediracagoyisatinlopast 30%

over al- od conpared.to. treatnent WI out rel axin

sone er%rgb gﬁe ’Plﬁﬁar‘sﬁ’ e@ést”gfﬁ?sﬁod“ PEHE Vasepar fa HWFaIReé’f‘ﬁ'c‘{rladﬁ]axm agonist
fracti (]Sladlﬁm&'terécﬁﬁ% ottt dffecHGOR r@dﬂ%@%d@ﬁk&arﬁﬂ%e@&ﬂ%ﬁ%@ﬁndnﬁn the subject
nornot§?5|ve or hypertensive. |In another enbodi nent e sub

a syst yubdndd%@dh?ﬁ%@@ufeéemrsantheélagoeﬂ%eef the 38bj et ey ltingnina nw@r
enbodi RREgilafi}e ”Pﬂbtlia?cﬁﬁc %e%ox'hgé}ﬁbﬂl% dRRIdLE yan ¥ BF m@ﬂ:%ngs lncIudm but
enbodi nent, the subject has creatinine c ance int oF
about 3&t tlmltad)m,meumhmmbmlnmbalnm@oﬁmdewbldmhdnmdnsc arﬂk)ehd-rﬁ arel cax:h:n: is
adm ni fQr st n_anot.her enbodi : the
H2 rel 3%??1%'%%5 131 r%%str(flosf’ﬁerae CS{'/tgrrnp%ge h%ﬁ’l‘lg fo Risd Iied'é‘ﬂ'&%ﬁ: C@ﬁ‘ge‘ﬂl men
the H2 deedrapensation exenits.ni stered at an infusion rate in the range of
about 10 jig/kg/day to about 960 jig/kg/day. In yet another

enbodi in,is adm nistered at an i ntravenous i nfusion

Cobec Mgk | S Bed SR eSS SRbIAUERSE Slustih e s RespmRgtcelcs

yet andkhe failer@FEAR huinbe sitfedt ©/hadaisd shﬁfe@mﬁél%sﬁﬁ'cﬁénc?nrelaxm for use
at;e in the range of about 30 jig/kg/day t

i ntravenous | nfusi

about To8Yflg %mﬂv clip i g RmamBIsk 2edisdaRinERse inteduping mestaisy nnslq iga
adm ni $u,8fHF Paddnt Mithishihn ngl%Yr%rH?'déutb Qetrﬁﬁb QB dnfefr 'tlHn hﬁﬂsd’ﬂ&%e% about 30
jig/kg/day. In sonme enbodi nents e net er conprlses
redu0|n&)the 60-day risk of death or rehospltallzatlon of the subject
conpar d8023b t rdeathesespast ofbe disclgane movitisar awthodaf reduaink acwe warthout  H2
rel axi

Fahosplr SRR e ePaRE Tk Thened REWAR: Afule St SBREIR sonie convia

t he suldpexvnpensatiodysireia tlnﬁetqllbjelci Iy ah&ascpuiatablamatheorlasculamrs hmelaxm receptors;

enbodi urt her co uci ng .t he

hospi t gﬁﬁ" lézicg mlsﬁeqngﬁnépﬁ sggje%t aéf;lag'g}a t:qaiﬁ)gr[nugﬂgn Eg@xd&gr{)&aﬁ:@a&exﬂt&ally active
tr eat meglhxinfin acaheundeffestive s reck ferrdardiati dedspaisittauh tHdZubRbd Bindidd
sone enb&g nts the 1-12 relaxin is adm ni stered at an i ntravenous

i nf usi ShiEEEIRXID ReceRary IA evassulaisf thscsupicgh W thintnethad traptment with relaxin
hospi t @dsukain HRIERALR aQhe Srd¥c H&;ohﬁpﬁ&%ﬁgn B¥n tlasltlﬁE? #Y&Qst‘%ﬁglﬁ | to 14
conpared to treatnent of acute deconpensate ear ure w t hout

| -12 r dpxsdrom onset gbreleximiraiinensnfbe acutecardinhdetompensadon mnprmcslaka but are

r educi i ea |Iure or
renal ?ﬁ%%&?@?éﬁ%ﬁlﬂeg &F he B%ﬁggﬁfd%g%rﬁ%%eﬁn of HF 5&’6{?'}%%?{ Béﬁ’taé
deconpéksidtoed oﬁb@pitalfrmal:imnsemw ﬁdaolﬁdsr lbb’x’p diatesixd, Reed for BOARerRID At AH BErf,

t he 60d d rehos |tall% uetgg%eart fail.ure or renal

i nsuf f 7¢ %"nl Va Frécero PEEY We it 5%t n 9B GRDeHmEnt e palgnibare treated with

enbodi memdin fdrhls hidirst &h an@tlﬁbrleﬁqbaﬂlliﬂelﬂt $ﬁeq5a‘ﬁ€nt§breﬁféaieﬂWﬁ%@lﬁ?iﬂ%l‘ 3 st ON

rate |rl1nthe rﬁn ge ,of . about 30 jig/kg /d%y and
W.

yet another'embodiment, the patientsare treated with relaxin for 12 hours. In still another



acconpanying figures, which serve to illustrate the preferred

enbodi nents. It is understood, however, that the disclosure is not
linited tBORPY/140682i fi ¢ enbodi ments disclosed in the fi BGFE§2009/044249

[ 0034] Fi gure 1A depicts the peptide hornone 1-12 relaxin which is
simlar in size and shape to insulin. Figure 1B provides the am no
acid sequence of the B chain (SEQID NO!) and the A chain (SEQ ID
NGO 2 with X representing glutamc acid [E] or glutamine [Q) of human

r el axi empodik@ht, tt{eQﬁﬁ&]tEa@ureatea with ralaxinl e haias.i Pt ¥fecR o@?e‘la%#?l:ﬁ] be
mechani I sm of | axi n. Re|laxin receptors LGR7 and LGR8 bind

T ot e Ay Rretrbint Bt Sobles 6] (B seEs, s AE S 4 URF. 5 dayid GRS, 8 deng,

conver 8 depdal disk 10-dayt,a 1tdayd)catiess, endafshes Hd}s%r (%;er32) which in turn
bi nds to the endot he |n B receptor (ETB’ recépt or This triggers

nitric®§4ﬂ iénthas to produce nitric oxide (NO which
i ncr ead asodPrapie ed[e SEPIENG iflaxin i admimistered gt atyoat B%mcg’kg/tdhje In one

| umen Qxfef@re@eﬂ%d%ﬁ%? @blaxifiid RnRRRY 4 Bk EIF gﬂég@ﬁil Fn[ l'geFrBlg‘_?eH ed®

t he endot hel i um Rel axin receptors are
nuscl ecBbedigerys r encen isladmdnistered et &bogls%megfkg/damdlnraeahér ptaﬁﬂtidl ainbédihent,

0037 t d
(SeP) . Aty B et Rl S MR FrCORE R P b Elire Bt ebodinel kvt b1

of rel aimmlstemeqmmbant% mngﬁ’ltg/@ystlleﬁﬁdzhﬁ@k&ém EmbddBReR ASRRIn ifakthidRtkred
ertensjve at study entry was

t
8; 52? gr atbﬂlélnﬁfrﬂl%gﬁﬁ%iarye gguot frffepﬁ?fy g%ﬂ Hpkedimen. felpxpeis a@mnsstqrmt aheutes S
nor not mogkydant Insndthyr grafeiéd eﬁb@&lﬁ"neﬁf a4 & a%ﬁﬁﬁn?t@r%@%héﬂ%??og ltn%g/i(g/day

during the six nonths of continuous dosing. None of t
devel o‘ﬁ@&owbﬁﬁ&ﬁ@ﬁ 6rbadimeny releen rsgadn{nmete@plat gwut965mdg/[kg/(dh$ Bitzmbther

| TP OVSRRREA LRLLARR, FIRGH | TERRHEth AP PLEdh ohed EreRtLibae e

clearance (Cr ) uring six non con 7 A
but notmbgdithen) lataatms Iadmmecrechat&bmth mg@kgﬂaw Iﬁ@h&h@ﬁjr&'erred@‘nbodlmem

e L R RS R AN e B A
t r eat edinvihisteradaat amm 88 amagerdadf Iif flothet ﬁreﬁ“éf%d enﬂagdm?eqt rdi@n H%E’igtered
pg/kg/dg ﬁ ayerage of all time points. [0040] Figure 7 depict

a Li ket'd él‘dﬁ kﬁé"’&e%@“ﬁﬁ‘dﬁﬁyaﬂt'@ bﬁadﬁﬁﬂlﬁfétﬁdlanpdwemﬁ% Ilon’ZOGyspnea
3‘22& P RN, Peelice o ST He Yol R S LR iy 3R SuRESEA By
(i . e. relpgin, B3 humgo rejarndn 25H3]huglhkg’/lajaly)mr anﬂa@eme&ne{:\ta&bnt&ﬁéraﬁﬂ Iiage first

seen ment_and reI m ni stered at 30

P efioRgul Bodheh ERMFIA o) R L St S0
| aSt i rcgnoanﬁat:m que:bomdl (hfg/ﬂlﬂ TiyisharrhateCaP RirinGRNon B RESRQaH 'B@@(t;hﬁﬁlustered
patients cont Fl ine after the placebo effect wore of

[ 0041 FIGGPR"S a‘é ”I?P%O% Y IS Aty S ingeal kyeon tviarinlrdatiome I@ﬁnmkedd

| pr o\eaAimdnk) the pharmaceutical formulation of relaxin is administered intravenously. The
relaxin receptors are activated through the binding of relaxin and include, but are not limited to,
LRG7, LGR8, GPCR135, and GPCR142. The binding of relaxin to the relaxin receptors triggers
the production of nitric oxide (NO) which results in balanced vasodilation. The relaxin receptors

are located, for example, on the smooth muscle tissue of the vasculature.

[0025] The present disclosure also provides a method for treating a cardiovascular condition
comprising: administering to a human subject a pharmaceutically 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



dyspnea when patients suffering fromAHF with a creatinine clearance

(CFO) of less than the nedian were treated with various dosagesmof49

rel axin (WO@Y14865930, 100 and 250 ji g/ kg/ day) over a pBFTHEZGHp/o#g

hours. A beneficial effect was first seen at 6 hours of treatnent and

rel axi n showed a sustai ned effect across garloustdgsagfs Iﬁ:tlng over
riod of 14 days. In conparison, placebo treated patien

2og$|nued to decIYne afternPhe pl acebo effect wore off. [0042]F|gure

ob hedTIX-E SARINY] MatfFeti iSveld
grghgngxarwm&‘p@na?ny ngf;tmrma‘,ogm\z(;erg trea?\g&gvmat e\}a?{egﬁ%t d\(’)sa es of
rel axin {"uregw pe% P )f()%%%Z“QBD MrR@Wa¥)14@ﬁ/w/méa]phrﬂood eofbodl“ments
hours. tife mxkﬁicmlm&w@lﬁﬁrﬂac‘ﬂ%eﬁﬁ?&ﬁ]u?@arﬂat L & r{i&r@%@r%plil a/?%rifg lteﬁt
dosages of 30, ug/kg/day and hi gher conpared to patien

pl aceb®" Wihaaam! gxertion.and Rulmonarn\raseestiombn ciesdyspy el soipleAbedBihts, the

ssure (SBP) | evels greater
than ¢ baokarEe Sl is 3L R Py 8 A0 g B85 S5 ok Grmeis? dimned s Fest o

10, 30 withgoinimel eg@@o;u aglletphvatay hatﬂu&nc gemﬁlell@.@lsgﬁyraﬂ?nd&?%tzci pee%tl\c}me {BNP) >

en in patients
T VO b e
[ 0044] F§ utehedt faﬁhueal\é?ndahé/ﬂﬁ} &8 iy é/eﬁﬂnﬁéndr?%r%\é&[&ﬁ h 05l Fng

I ent creatini ne clearance ( | ess™ t

F (rate:alt eaféwtfinvavﬁeﬁa e%@g dgysls [brairy @trwmp r(qpede (BM_’) 3850 n@mqun %Tgﬁ@sBel\éfr’]

I g/ kgk r | Mpr ovenen
J| ngpa? i gﬁfvz p%gt 2n ij?mﬁ% lﬂg{?g%? gﬁg@gﬁegtiltﬁé %ﬁéagéssa MAP OBH NORPreE P LBl
rel axi i & makgedapbedimantedhasibimst hasmeystolio Blobd prkssued &4 leasibBa 29
to patjgnts treated with placebo. [0045] Figure 12 depicts a graph
showi ng that relaxin treatnment caused rapid relief of dyspnea in AHF
patients within 6, 12 and 24 hours of admi nistration. In particular

admi ni BOR6k i ofn @ddl&@l Jthegjrksghdascldsilrd pibides @rﬁ%&@fbr'tﬂ&atﬁngﬁiﬁﬁdeﬁ%ké&@iat}eﬁ
signif L ngrtoqurrent i n. dysp 0046] Figure 13 dEElI Cts a grap
showi ngﬁﬁﬁ lfté Rt ?oé'}ﬁrﬁg‘?\ét g'&ﬂg% "@l}gt"‘iﬁ“ﬁ’@ﬂ spliggtafp @Fnad%mlé)aaqnne

AL~ F Havilexibsn imﬁhodrﬁaif&ﬂvﬁﬁb feBudedi 1 103 subjbASWREY Bfet! 12
maasurlfl 100471%{ gure 14I depi cltls y@%?ég;) Su\l{n F'% b%éﬂau J% aS

pl aceb®SPIEASIglen Wik aculs ap failyse Apcais deal h}ﬂp%n%mrn@rmbtemwwmeﬂh&
fai | urehseimed zﬁﬂmh@te‘hﬁ@. frfego% éﬁlt}oﬁﬁﬁén?s, tH RS further comprise selecting the

human subject having dyspnea associated with acute heart failure and in a hypertensive or
normotensive state, prior to the administering step. In some embodiments, the H2 relaxin is
administered for at least 24 or 48 hours, while in others the H2 relaxin is administered over 48
hours. In some embodiments, the H2 relaxin is administered at an intravenous infusion rate in
the range of about 10 pg/kg/day to about 250 ng/kg/day, in a range of about 30 pg/kg/day to
about 100 pg/kg/day, or at about 30 pg/kg/day. In some embodiments, the reduction in dyspnea
is statistically significant at 6 hours after the onset of treatment compared to treatment without
H2 relaxin, at 12 hours after the onset of treatment compared to treatment without H2 relaxin, or
at 6, 12 and 24 hours after the onset of treatment compared to placebo. In some embodiments,
the reduction in dyspnea lasts for at least about twice the duration of treatment, at least about 4
times the duration of treatment, 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 |

kg over a 14-day period compared to treatment without H2 relaxin. In some embodiments, the
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[ 0048] Fi gure 15 shows that nore AHF patients in the placebo group
received IV _nitroglycerin by study day 5, than AHF patients in the
rel axi n- tYRIPCI4YBups. Nitrogl ycerin adninistration i sPETASHP044249
measure in the clinical study described herein. [0049]Figure 16A and
16B respectively show that AHF patients in several of the relaxin
treated groups had a greater reduction in body weight reflecting
diuresis, while receiving less diuretic (e.g., hospital neasures and
endpoi riubject iFenallp impaired. Imalsubatias thdsatmbedimunts, the QAIPERLs 4 @&ddnied i N

renal v iLation, 10Q501Fi gure 17A and 17B respectively show t hat
rel axi n&%?%é: ﬂrrji‘:,fr'\1 S "g%@’d‘é?g?"eﬁ’% ﬁmgfm'édd%ﬁ?%embpquﬁ@tﬁ,éh@mnth@qis
hospi t aurtbérapmprice RAudRE tREDRIal Risk SPGB dkeitidbitizat |

100511Fi gure 18 depicts a graaz lsshovvs ther Ser?:]éntza{égf(gji}%glsb e%}%ormpared fo

death (‘EHMGY OF BUtHESAMPEIsAtEA hirBhiagredeihogDHR relmin I patbsanf theter eat ed
Wi th r ednfbetdiinéd®s, 8RBURASdisk @f Abaih EI'E ‘gggg\ﬂﬁ%ﬁ?‘&'? ﬁ;argtﬁ%ﬁ%)t/ gtl Ig%f?g@ggln spc\)me

| ower proportion of pafients trea el axrn
resul t Ro¢feriest ebaiments.dhosudbirstihasrdyspree asmiringi Hospitatigationl ONESme

propor tJd.qn j reated with rel axi equi t ed

re- hospi t afiﬁﬁzeggs? Eﬂﬁ%%ﬁ%f&ﬁ%eé g @pﬂﬁﬁe‘g‘f?&’gltgﬁr‘?sggﬁlé?@f'%@F‘%‘h%é"\ﬂﬁ pHat least
per centone deylé@pmaliodrealniav) ofieatddeandpaishted RLSEraNBE blhobyH2 Relaxin. In

rel axi n-t reae#neoglsg F]égati ent.s as conpared. to pl acebo-treated AHF

pati ent’g refa¥ings srminisiched a5 intrayeneusrisdesionsts in thestanget afd
i n t he agowap0s.g/Hgpda3ah el ' | better
s oann sl eapat iy AT or ki AL okl et

with a significant reduction in bot e 0 Iovasc
r el at e GOMBAELA L Lerdment of eaiite deppmpknsated heers falsrecoithoan B2 relaxipali &

receivi b Ei hows the an.ch e in pulse
from bgis}%ia?iﬁﬁ?h@l? ei axi nﬂ%@p%ﬁ'}t@gﬁe ey t@%{sgﬁﬁy fb%ﬁﬁ%l%ﬂf%’?%@rﬁua&y
14. Théeait faflorcancen! bsuffieency bthgsutiqs canparedio thiagiink bEate dobbher@hibd

groups j a sna reduction in | se after hospital adm ssion,

i ndi cat ?aﬁgf"p ﬁ%ﬁ’tw'&eﬂugbgﬁ&ﬁ’gahme Rﬁgé”ﬁgf’mé‘?ﬁ‘@ﬁ'@)‘ﬁ»rtg?)ﬁ@:ﬂaJOOMFi gure
21 shovehobpimlimain dubanbert filsy oF Ak CindIfRAEhRNERAUER ty T bbQB0%. 1n
baseline in relaxin and placebo treated AHF patients “during I nfusion.

The av&PBRgEetiods disl? relatip Spdministseedmpamingraveabps infusiongeterio thedirgenst
di f f er alxRk wBQB/K Q t : h . acebo groups.
0055 Lo e PRy Bhd gB0ida B EE i SR B fud Wb PG deR Do
pr essuisiifigiensirisgeduceh by af lnast Aeous 0%y I somaemisodiaass, ithemsyisdédonrise

bl ood he medi an, of .t he group, but not in AHF
pat 1 enf SHRnp i (69l AR BY ErlilBe TR AR Rr di ol BRinerid g Gtk ssut
i ndi catesniphadateddiean ifxilure @Rhote M2 rBraﬁifneH@ﬁﬁrﬁ@ﬂ)r’eﬂén\é@%ﬁ’nﬁ%éﬁ%ﬁ@, the 180-da

whon ok oh BB i FEHeTARS 5 FoFaRDS.50%. I some embodiments, ho 2
relaxin is administered at an intravenous infusion rate less than about 250 ug/kg/day and the 180-
day risk of cardiovascular death is reduced by at least about 70%. In some embodiments, the
methods further comprise reducing the 180-day risk of all-cause mortality of the subject
compared to treatment of acute decompensated heart failure without H2 relaxin. In some
preferred embodiments, the 180-day risk of all-cause mortality is reduced by at least about 25%.
In some embodiments, the H2 relaxin is administered at an intravenous infusion rate less than
about 250 pg/kg/day and the 180-day risk of all-cause mortality is reduced by at least about 50%.
In some preferred embodiments, 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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[ 0056] Fi gure 23 shows that relaxin nediated i nprovenent in dyspnea is
correlated wth a normal or el evated baseline systolic blood pressure
(SBP) . DEYRPYRBMELCRI PTI ON General Overvi ew 10057] The BFE@@H@%W”
di scl osure relates to methods of reducing deconpensation in

popul ati ons of subjects that are specifically prone to synptons and
events of acute deconpensated heart failure (AHF) such as dyspnea and
fluid retention. Since AHF is the nost conmopn reason why patients
over 65092%rs ®he digdosure it priveides dmicthod e Riating dyspheal [SsRBESQCVA BSte
with st&gg{ﬁring% éﬂs%ﬁ{tlo the health care system 'the prognosis for
pati ent S T HAT A e MY PRI NRHRIBINISSFRg Lo Rehumae subiectigpbareacputically
been dimtiat Hagclakiniis anssowit atfediveits h:dhe%sﬁﬁeaqmléﬁhﬁQctﬁwﬁergﬂrtﬁeaédb}e%t
rat es t\%n six months of admi ssion. As “discl ose erel n, when

pat i ent®8S kPR gEoHpted i aryte erompenptaideert f2i1eS8RGT 1498200 Hdidd 2AGrdiac
di agno i fallure gr exhibit s 1 ons
that arreuns A0 S0e SRR e kRS Bher P S st EedhehivatiBisc

wi t h r diaginigrlysprise associeted ivtithocuicrdpcomessared head!fyilaaahsitakist brzgsdiomMer a

short i f_tine, e specifically, when relaxin is adm nistered
o subl ot Yshmid, P b SRR eeing e TS e e i o crm s
si gni f iof aatdiacdsctiemiads seléadsd R theeftabp ETRISANESRIVC3itRE SroSAR tdsh ab ?ﬁ.ﬁﬁmal
subj ectez. For .exa when hl@ﬁnt_s were adm nistered relaxin for as

| e, pa
little & rﬁ%af‘?fB%fragEf'Wé’f?%‘fC&fé P3| th pegense oF amargeithroid, opositivedagpsine
The i NuiREEVERtcst, bAC A8 41 G0k e 1O ardi ac
deconpensati on events i n(_:Irudi ng dg no ?l{éeg‘gwer%l?gﬁ%g%ﬁh%?ggﬁg’ame
( shor t HB&jsct@lsothagaledy vengriquisd gisttliomfraationsic the singe ob20i¥0%eilg btiothdre t 0

fluidr i : ti l.ost on..th verage ab 1 kg of
bodly wep kRl i ier Bk uifler g FagipR d Hein . Jo sty )
a decr embedinienisaifiticomethod, thosibjcais nben@ e e BPSortedsivOValanb@ed f or

| oop di uretics, .a Igwetr need for i‘g%r avenous nitroglycerin and a
decr easBGOTITENY S5 PIsFt R A S¥sipligbInedipriessurs 9f gt leastrhe d 2 mam dlgs In some

si gni f iemdodimenisraptievaethod thedbjoseks rerafll NEpARE. NAYRIRE EABGail MhULE ubject
i nplications on pharnmacqeconom cs including reductions 1 n cosf of
care. ?%@@FW’I‘W%aFWt"P Hig rengerd abo A8 thgbouhBomy./mine lmxéme esbodiments of
cont empeah&fod for aChti I oGl rs.t:.hat_are fo Q

smoot h nuscl e cel| st"%%%wrrg&aéaﬁl%] Jtohgm\?g’gtgghgtr%?’én(ﬁ énd?léte#qg%@q%aﬁ%‘f
rel axi Ar #&hewrs plaginpther embatimentethe $ipstlarinds adminfsenal oweas®dbhrat B yek hat

i mpr ov al..fynction via specifijic and bal anced

vasodi ?g‘%‘ﬁ%ﬁemb&a@geé’i%‘]%h? selein Sy sgminisiered ot o o usiqn ratiedp Higirangsaiabout s
pati ent8 pefkbidag teeaboui 960 JAifE/ea1d/ 101y cRMUtRr MABEIHEI: of el HEtRo AR 19 relaxin
synpt ons .t hereof,. Definitions [(_)059!‘I_'he term"relaxin"” refers to a
pept i i HBENSHEd\Rhw intaxengus infysinnate in theangeral abes d 0 Riglgrday 19 aboThe
term "psd g¥kgday. a WERHIHL AL HRFS RSy o Ly bl udi ng
intact f u%%/ %Vearl\_ygt h yﬁumart\ r eﬁgi’?xgﬁ@? a po]r%ﬁa gﬂgo {nﬁsgér?aé%{;aQi'rﬁtr%P%uéul e
that r BYusionsrats 18 thegiega ofadenta0tue/keftny to ebont "1 P& igikp/ddy. eingermasies

human : ofrel dxif.,. ; ' d rel axin;. H2 preprorel axin,

ot or ol rIRERGIE Lfliirhl AR Tl R TP i e Einge of doour
rel axi A0 pghg/depr imsomeleabodiimehtsr dfhies mbthod, ubkesibloOhR Ay Mk Yeq@ffnigV ©

(al so LS E%IEZ% 0 olﬁlherei nﬁfas "‘?pr{;@)r maceutical ]y active™) relaxin from
r econbi ANt 24kt BEPE PEFerreg dupents dhe sYBICRER B mpde 9t npppreegant ffemals
such as am no acid sequence variants. As such, the term contenpl ates
synt hel0028hundhe distlaxira fidtidr poeRIEDE RRHod ToNBLiA hdxd (ﬁbcof-nagﬂsﬂféh Bart
synt hegic HI nd, H3_human rel axin and reconbi nant H, H2 and

S |-12 ' rel a .

VO 200811 RoEEuBENE] 15 MR8 NtReuEi st wik Ase deompensatedheart &l bY t her
enconpasasidg det dnkepAGeidtss Witkdys ) Ralkd iy relaxin
agoni sts, an§/ or r Faxi ntanlalto sdb gﬁg)é%)g‘ra_l%%tgﬁsaﬂtq 'g¥leﬂg0¥a%eﬁogt% rE’rh %sa:“'lc?\uma“y
bi ol ogfE¥F Haelpyindbysed;upen theiardionnda stagesrin shet pagientcandpBt ddmivisieying ireploage

to the subject. In some embodiments of the method, the selected initial dosage is higher in the
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presence of orthopnea than in the absence of orthopnea. In some embodiments, the selected
initial dosage is at least about 30 pg/kg/day but below about 100 ngrkg/day in the presence of
orthopnea. In some preferred embodiments, the subject is a male or a nonpregnant female. In
some preferred embeodiments, the subject has a systolic blood pressure of at least about 125

mmHg.

{0029] The disclosure further provides a method for treating dyspnea associated with acute
decompensated heart failure, comprising: administering to a human subject a pharmaceutically
active H2 relaxin in an amount effective to reduce dyspnea in the subject, wherein the subject
has acute decompensated heart failure and a left ventricular ejection from of at least 20%. In
some embodiments, the method further comprises selecting the human subject havin g acute
decompensated heart failure and a left ventricular ejection from of at least 20%, prior to the
administering step. In some embodiments, the subject has a left ventricular ¢jection fraction of
at least about 20%. In some embodiments of the method, the subject has a left ventricular
ejection fraction of at least about 40%. In one embodiment, the subject is normotensive, while in
other embodiments the subject is hypertensive. In some embodiments, the subject has a systolic
blood pressure of at least about 125 mm Hg. In another embodiment, the subject is renally
impaired. In another embodiment, the subject has a creatinine clearance in the range of about 35
to about 75 mL/min. In another embodiment of the method, the H2 relaxin is administered for at
least 24 or 48 hours. In yet another embodiment, the H2 relaxin is administered over 48 hours.
In yet another embodiment, the H2 relaxin is administered at an infusion rate in the range of
about 10 pg/kg/day to about 960 pg/kg/day. In yet another embodiment, H2 relaxin is
administered at an intravenous infusion rate in the range of about 10 ug/kg/day to about

250 pg/kg/day. In yet another embodiment, H2 relaxin is administered at an intravenous
infusion rate in the range of about 30 pg/kg/day to about 100 ug/kg/day. In yet another
embodiment, H2 relaxin is administered at an intravenous infusion rate in the range of about

30 pg/kg/day. In some embodiments, the methods further comprise reducing the 60-day risk of
death or rehospitalization 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 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

14



94% 95% 96% 97% 98% or 99% i dentical to the nucleic acid

sequence human rel axin. Relaxin, as used herein, can_be na

any net h&ﬁf’%ﬂ"&(fmﬂﬁ% those skilled in the art. Exarrpl es BFT@é?:Or‘?WO“%”

nmet hods are illustrated, for exanple, in U S Patent No. 5,759,807 as

well as in MIIlesbach et al. (1991) The Journal of Bi ol ogi cal

Chem stry 26607):10754-10761. Exanpl es of relaxin nol ecul es and

anal ogs are illustrated, for exanple, in U S Patent No. 5,166, 191.

Nat ur al he;zrtcfmhmq: mthgjttﬂz)detagmc dhlsymaembodimeshs aké 2 relyxiRes dfihMeebd 4 am
or other mammalian

cour ces MYBEUESiap At B initieBER LR AbaE KEaY Frs PP B A ngt ofsay
hal f | iifesduedby; at?@&/ﬂ\@tcﬁfﬁs ESthparddiotleatnent HE1cAK d&c&ﬂ&!nk’ﬁ e I!]Lﬂ'e

pol yet hy| eneﬁgl ycol ), nodifications of amno acids in relaxint
are” subyihaut g relpeigy %@W%F'ﬁwth @ee'mtbﬁ@sful‘taﬂdomhesel iethesinglthe 60-@ryn

al so erl%@’ﬂ??ér%@ﬁta‘h%tﬁ?ﬁ'dﬁe CORR 1511118 oﬁeﬂ%qﬂgf ?“aSSOf e\ ﬁ%‘gﬁfa\l\‘%ﬁﬁﬁﬁ’d g%n

C-termnal truncations. In genera
be var iteegtriend af aquie desdpmpensated beaﬁﬂﬁallmdwﬁouhfaﬁ relfxinninBhbthdBgmbaaliment, the

0- 22 h b d.f 2
Co A 16051 P onti Ao el PR RF o o o) il s refeienat e

V\A t hi n abbat Wﬂpla anbth"ehanﬁ(ﬁiilﬁtntl tak ai2irdlaxiaiSadMinRierddt 8h 11'rltn‘i'§'§nous infusion
ues,

bStltu“ogﬁ og{]etl ns of one or nore anmi no acid resi
gl ycosy &7 Bi§ reReciod Ap Hﬂkﬁ@égﬁp‘b{hééordé}’ gigk af rebespinlizatiomdud tndweg'anl c
sal ts, fmiaMaberhhindRRiEASds AL aYFe%st%Eoﬁte)IO@@(' Iﬂ 'solfb %R%Q{lﬁ]l ﬁlﬁ and

prorel axin. Al so enconpassed in t termis a relaxin ana
an anmi nbetMScfuréf@qaem@swmdwwhﬂ&& éa}fm&hnfa;amdvdsmiqndez(th}ogﬂm subject

anal o< HPREf 8 EftAn QT RRERon Lt 50l IRhai kPt REmi Pt oo Ome

to rel ambndlamntsotfadﬁﬂ-daymsldu’é&rdm@suﬂa debid 1afbﬂt1<ydd&iyl a® Reastfa@buMs094, i 1gn

or sim .ectjon of f oup |ncI g the N-term nal,
o dat I"0C SPOCHFEP R4 BrbHD L eF A P aRininGR ot aeireieaoisintusion at
hydr ox yéss manmamh@sg lpigk g2 UG theﬂSQ—day ﬁ@ldbff das;(ﬁwdeémaf deE.t'B%s Pew&%g%mast
(Trp) ESId at B2 by addition of fornyl group. rou

is a typred /%Qaﬁﬁllnée@PO%MGétaﬁFWF@%MB@wmtsemun@ggreddﬁ -da@riske pf

possi bl i no.
nat ur aIaﬁa‘tzrgn@ér%oﬂ:'éa]jtéa?IE s@ﬁe %'ﬁbgécg and;? or iﬁegﬁgbﬁ. F\é’f%ﬁ&hdeg tile %nfg%?fg&?artgﬁ’ihﬁg)
aci d (iwitbpuldi?elatie l]}afnoﬂm @le(ailmattuhallStadnmoslaﬁad)qausenﬁd)rtmhltm redudéd

t lim 4 t W t I i
(o) Ol fhads oo 3858 TR her iyt nehE ihd B S8 15 s adgripleisd bl pirsegous
homps efinfasionl HomeSehin akoub2s50 PG i dnm] $0-@atrisR T allRGdse AdriaNE is reduced
del etlgn of a F&hgg@ﬁ Ham no a id fr mthe chain or the additi on of

one or °¥Bt§2%2 B SOIBY B s PO, thagwiies! b mmaleouth FpeteEnsnt
i ncl udgeppdiz.n0 aci d substitutions at the B/C and C/ A junctions of
prorel axin, which nodifications facilitate cleavage of the C chain
from prorel axin;, and varjiant rel axin conprising a non-naturally
occur r IHEOL pddwidigslosure furthes prayidss pimpshpd far wrasing peute dN@mPBQSﬁEeQ h8arv.

Al 'so eRsRPRSAFGIRY ab REIeLE] 4 egrger 0 Ic?\%ftlpacﬁ(f gec&ﬁ?kr%ateg ﬁ ?V],-P {% rglagg 8 §ystolic

conprising relaxin and a ogous
pol ypeplopd gresaurgof atdeaspl2Srmaingig; mnqi)b} )af;bmpnstdm)g th s mlhppl&ﬂﬁh&ﬁﬁad@ﬁ&caﬂl?

Cter I rel a orti 0

pr ot e|n!r11‘9ﬁl]eHePli:)zrerre oMf‘ogétrJEs} r;%8 {'/tpeé};e e r? UP léosmﬁﬁmﬁeg j‘i J('J‘éet iBdhepl e
pol ypepibjaesin(seng. emUbémnemmﬁ tlﬁeamh):d t@@iumeptslr@laﬁy mpaﬁlde 1P$ome preferred
gener at | bI e.§.9n H’%ﬁ‘&g‘é gr een f|uorescent protein,
enzynegmg(gjé‘ﬁ'era§ t CISH%a d%’cs fai iR COmARISESONEREWIOT? A Worscning ) -

t her apéwphe, ﬁwdﬁbﬁﬁdltﬁ’cﬁ}%l intrBednY G therap P rédPihehe it Ffdrd Qefid%rt AEIHARR AL

chenoki nes, gg %r owm h factors. Al such variations of terations in
the st P{RPPIPELISAhingeandesd ffor meshatieal sunnesiafbiang presswrar Ireamothear e

embodiment, the subject has a creatinine clearance in the ran ge of about 35 to about 75 mL/min.

15



[ 0063] The term "vascul ature” refers to the network of bl ood vessels
in an organ or body part, including arterles and capillaries.

[ 0064] TheVPePt B anced vasodilation" means, for pur poSETEIS20RE44249
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system c (nostly arterial) and renal vasculature as a result of the
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2009/ 1466 eCiodduSAY R 3044 Jisk of cardiovascular death of the subject compared to
treatment of acute decompensated heart failure without H2 relaxin. In another embodiment, the
180-day risk of cardiovascular death is reduced by at least about 50%. In another embodiment,
the H2 relaxin is administered at an intravenous infusion rate less than about 250 pe/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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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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[0077] As used herein the term "cardiovascul ar death” refers to death
that is primarily due to a cardi ovascul ar cause, such as death due to
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However, simlar to H2 rel aX|n axin actlva
r ecept 8iout seee/kaidaxts about IQOZ(EO@Yda}’héﬂ Swug ¢rabodirheriss, Glheolgop: diurdfloens duiring

the hospital stay is reduced compared to treatment of acute decompensated heart failure without
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[0083] Rel axin is found in both, women and men (see Tregear et at;

Rel axi n 2000, Proceedi ngs of the Third I nternational Conference on
Rel axi n M‘P&é‘?”ﬁfléﬁsbeptl des (22-27 Cctober 2000, Broomne, PETYBIAY/ 4749
In wonen, relaxin is produced by the corpus |uteum of the ovary, the
br east and, during pregnancy, also by the placenta, chorion, and
decidua. In nen, relaxin is produced in the testes. Relaxin |evels
rise after ovulation as a result of its production by the corpus

| ut eunﬂamelaxms Iipgkhdr smbegirkRa tRUS@utelie ud i Sddubdd BYER 1K 1030bvdraWaL d
the en reglgg%gggo In the absence of pregnancy its |evel declines.

In hu Wspefﬁoé © raspent yvithgpigH? Fr-lwfégha)ﬁwothqn eghpdimehtathedpar m
ot i | i Biiretic @88ls@édured gi/ HAELsPI @R DYES 1@9&}%&95{1 b&g?ﬁ?@{o trJaﬂ“B%né ﬁ‘gﬂ?‘ﬁ H2

rel easi ng. o l%t oci n an vasop ressin. In anim axin w
pubi c &8t amother e@bocam@nt thedeapediuretifusede rediused(tyeat Vasiad0% over a 14-

ripeni at ure.

2l 50 a epef@@%% s Bl MRS RGN o8 ool h stfect iy
enhanclefigrentrisulbr gjedtboviractiyn bt feaisd08g hi&bmekmﬁseﬂla{eiﬂpﬂq@ts jEASES . |t
al so enhan es. an&n@%enem s .and s a.renal vasodjl ator. 684 Rel axi n

has t h%org'é’ TEPEF © HPIY s IBF“‘& greawe 'W%&t"&f’rsuéﬁﬂt hag aé&%&'ﬁﬂ ‘éOQﬁ pressure

al t eri ofat 1das: dbaLLINS xﬂh HQNARAbth¥Enibod fikkht, AR subite H%&ﬁn?grpée{mt It ve
nmuscl e caontracti,on. and H2 are believed to be prima expre sed

in reptGHiFEED ‘éd‘f“ieétsﬂ‘@ siibictdhasm cegtinind glpararselie therrangsrdflabous 3p testmat75 n
brain §supha) b

car di ovascul al? Sﬁ%%g@é@g@gﬁkfﬁgtﬂ%ﬁlﬁgsnﬁgﬂy ﬁggeﬁrf&hagéeaétoﬁuogeg hpgrst rlaat
associ another einbediment, thelHZarsthxi3is ddreiniteredevar 48 dimos 0 by yasahdihédi2nibodiment,
conte for trealn car di ovascu] ar d| ease, In
S + e ekl PRI AR 5 oh et E RN Bilos AESOUR G Lo g kS 1 Soout

rel ax ![ 60! _ug{l@/m’t ilv yétyanmihﬂi emhelinapahé e[2aklagiati é’cﬁﬁahl@ﬂ:ré’cﬂit @Xifiravenous
recept.o onse.

s.and to.,elicit relaxin-1ike res
2009/ 1'&5’6*5’@#@?1%@26@!#6’& lﬁea{llé’dﬁvémbo 23%%@%% peitanethes
[ 0085] MibodirfertNRe m%&laﬁlﬂmlﬁ@m 3t 9k lrnz%%ﬂoth?&nf S 8§ gl? rgn&a&f*aggt}t

ol der than 65 years and for congestive heart ure-re
nor bi di&Kekedrrttembeit 190 no/kaiday i ¢ riegdhar ebodinzent, ﬂﬁa(lzyemams adﬁiﬁ}ﬁﬁércd

| N spidiGn Hira %Qﬁ)u?f C?r?ﬁaé%?ﬁﬁe%llaﬂ J'&ratb‘t’?)1 rlegzégj ri'lgsorrrleug'nlt) e ts She

for chronic (systo ure [ ncI
angi otmﬁbwmfwd)mmnprmgs ledmymmthe 6Didpy tisk sf deaﬁlgir(iélﬁﬂﬁltd‘lnzhtionl’(ﬂ'ftlﬂipiuﬁfect

bl ockers ers,. and ,al dostero oni sts, no conparabl e

ot ogr SBTRisd DB RhC PHe AR p S oA i GO ST Slekier S goraha

nor t al elniby)dhm tR60Ch I TRR G 8égMbd ﬂeﬁ@s?lth]}‘zaﬁé!@fs r&cﬂ@ecpﬁﬁﬁt 1881 YA $n some
he cl assi ¢ 'AHF drugs such as

Al | t al., 176: 797- 805, 200
I( oopegﬁnﬁ%"gﬁ?w %P iseh e dyspRgaieavispg hewitalizatigoblt semerembodimants, tenone
have npdihbeRAL& S ﬁg@eé TR Y Eh S RE: tp?[h'ltlféﬂg}? le%é‘h C??@ta?tgxg lepst Ioug daf) The

sane is true for therapeutic strategies iInc
r eceptegmphied ¢k tierimanttdf aTEZ OBEINPANateddsan fined w:th&ht Heaepkiar Iasdnggoni sm

u5| n retl tide NESI RI.TIDE, and | EVOSI NDAN
ch RN e PN s bl BB Gty o e egge of oo
Chr oni3® ugéfgédaydu)ﬁd thertmispicatizatonf legu 6 dtayyis deduasd byodt 1EREWHUIRE Edmpared to
nor bi ﬂ %? L ‘[A artl cul ar]%‘nlfg}éol der AHF patients. Deteri oratl on
of re srhgkacyls Eﬂ“P‘?{'&ﬁE‘é e dyithapirH? redaxin. clasgmg embadiments, the
syndr afghodefdhéreofplisdsaedicth

p)c/)pul atl_?%ogmzAc(:ror0 gﬁl St odt hegSt R%Iql@Eggﬁﬂ%?ﬁgﬁ&b%%t\%@&g hﬁewfaw‘re o

Rev. iigieney eswba%mm@d ©ftrepspeal o mtetdeomnpmsatecu bteesshailirth a

wor se vn{hgg S r EF@@ J XI n..pr
novel -1 {Iglqt hﬂ#élgyhﬁdﬁh avor a F éﬁlr%tgggasle%% 'Eeﬂgs anﬁ'gng 1“?5 %'ggnt |y
i mpr O\f@bJrQ ﬁleremlofgw&'w@waﬁrepmedémtasleadnabomﬁé‘y@an hnmﬁerteheaoé\iﬂl%nt the H2

popul aLibAR s ddhiRSERIGRAE FrraPORLIBER, G&lL eargrtlglev%a[)out )(()ng/k%%;y and the
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than nor not ensi ve AHF patients and are generally described as having
"vascular failure." Even though these patients have sone degree of
abnor mal ‘Egrlﬂ‘?%lé"qsﬁnctl on, the predoninant cause of thePFTANRIOPG44249
vasoconstriction. [0090] Current data indicates that vascular failure
and cardiac failure may be the nost conmon types of AHF, as opposed
to | ow cardi ac output (ADHERE Scientific Advisory Conmttee, Acute
Deconpensated Heart Failure National Registry (ADHERE) Core Mdule Q

2006 FiafadayCiskol ethiospataNizdtiondad tBeas TRk oReps ﬁﬁsuffﬁﬁérfé? 1sf Heﬂlﬁbed BR at least
ai lure”signs

1-19, 2006),  Many patients pre entin vvith acute hear

and sy @)\% PE‘B Hg’ é‘m‘%{? '}F B'é"t‘firGHmBHS%%I?Cb*y'"gdth Fa0cdaytripk of

br eat hloamld@y@meeath@me%ﬁbﬁalco Qxfem&; RERhY )ofg thH&%nﬁQ%(s%?er th%&f haYifide

bl ood pressure have preserved |eft ventrlcu uncti o ener

>40% ERYithophl3 éelaint Wmtfodlmmseﬂmltsoehyslslemamquscmmc@am mmjhced

excessiwg, b4 Cit.| ang he.vent.ricl od,

rat her ?hzta}r?%?t%gggfﬁol/% tlgi/1 ag?[ht he %ggnlﬁ?qt (:tl'lé H? 9el£xm 5 qn Blatere%ﬁgnglémtravenous

pat i entllsfuelpe r&td: ba& then gbasit 2 Hgug/bedint andfthe mm&wﬁnﬁ“w@o%ﬂiuraaﬁeﬁmss

[ 0091] [ea t .of |1ow catdiac out r cardi ogenic

shock }%y po aesE %lﬁlg% Wvgf W@%%@@HE@%&?W%E%?@ EHEMpREeAsTedycing

heart tiee t&mdaya:ﬁk olﬁall-daise(mdmhfqutﬁésu@ﬁdl &rmﬁa@eﬂtteireét%ﬁpmkﬁtep' c) to
ion of vital N em nen et al.

nalntalnthega%%h?s %l?i . 9.,

Eur HedFtqmpesgat aﬁf@llurémoutdi?dre ih 1@15@!)13 embwdnmnte:ahdﬂm day risk of all-

99[ supphilse MrAdfy is AL re). and
hypertenssleve (Cg’lél ac falljmr gﬁﬁeu%/?ghﬁglﬁg]¥geré¥ @gnlﬁet?{hegg f“ln\}% to
changeddininisierad et andneavehousdnfision nae &asthan pbdue 60 pg/ag/day aduﬁe$8(l-b@ risk

fillin § ct| and hence rs the

vol urre%o%II1 g%u c?gﬁ{ ?ﬁﬁﬁlly?&iﬁ gédab\?’eag?eralgt 8‘“(@{S pEeRpPegre )"edl e%?%we
Fami |y Sﬁbjgtgusca male O?Bnﬁdﬂre@ﬂlﬁt fedfa06)In séraé plchiredlef®ditents! B@LAEEL had T
acute he V\iaop2009/ 1 OGﬁgPCT/ USI%?OQ/ 044249 fajlure that increase
hear t F% v%?ﬁ RS AF At ahput -+ MKy the disedoneaprovidgs 4 method
pat i enfé treafing&utCdabmpéniaied AtLOallRat &@ﬁﬂ?%ln%tadmlnlsteﬁl'(r)g)lroaa)human subject with
[ 0092] General 1y, pharmaceutically effective relaxi

phar ma @it fecqmpgnsated diseit {aluresa @!wrma@gtml lytactiveod? ckldxén mcl‘nmamm;meefﬁ:dtlai to
a cons ieve a stea

Che pat ace Mel60.da ik GKAAR GABsp Lo AN NSRS SR TP bRl F aolte
i nt r aveeromeysatad heait fﬁlb‘lrmwahmmrrekammcémtcrraé ¢rafodirherit | tRoduBjcef has aORhst
about More s i fi t he adm ni stration of relaxin
o 0o PhOatihd eluce M0 G R h iR ot GOM® ForBIinG SOHSMIcI feptom
about Orthopnes, allyspinca Bﬁ)meéﬂﬂededmrrﬂeQb@lhﬁina?d()néé’sﬂﬁﬁ @%H'& \)Qn&nstpglségpm

300 ng/n%)aB .and nost refgrabl¥ f.rom about to abou

subj ectISEBIiPR cheme pssagiatad wyeiaht gaip d}kﬁhﬁpudﬂm%ﬁG@Plﬂm’t\'@dmwswgﬁl hg;hd«fﬁ
subj ectend9elNarwhil Aisione I ch as
bol us. ?\/br e ?orr ef er attc))l yprétgﬁ)efe slﬁ% cttehv\nia)‘ﬂ S&éj % r@%l%tg'gctge@g/ c‘%?(ﬁg e¥5>211 al?ﬁ
about Eﬂlt‘t‘%‘]%@mtlomg@ﬂ@gl ragd dor IBilmjeecltS dbgretyc ﬂoelagh,tnep@fordd@/moﬂlah

anot he b utically effective aX|n or
- agon Bl SR Va0 RRRLER bd BB imtn Gl bty FiBirher phee

of admembastimentnihe sedjeot ihas :are& whemumoﬂeamlfﬁbﬂ& Sat a6t 1056 2 $4EER10%.
i ncl udfnna% but ro{.wl imte subcut gneously, intranuscul arly,
subl i ngu&Pt }37 4H gnt; e &Y ?‘itbsnnorNBEeﬁﬂY?or hypeRensivet J!art?t@n%therre@bodxment

nor mal ﬂhy stbjeathesa Wstdc dldoddrlésaete @P&qea{spﬁ’do‘ti?hﬁﬁﬁ]aﬁ% ﬁleréﬁ{bogiWients the
"acute"  and. needs.instant relief. However, this ca to srtuation

wher e HRECHSFFIRHY imBaitsde [ Aiatess smbediment the subjecidiang CIeetlmoe slewamg imfhe
heart fagd & a%oé"tyij QB S nfV/h. dﬁlastoﬂe efboEREl PG m%ethgci the H2 relaxjp is

administering relaxin at a constant rate in acute si
saf e aafdniisteeatipiat I¢ast 24 ndurs divianpther atbodimenRaha kR neldxie ad aueilhisRegWvts

i n Bal gneRe. \{ﬂ%R&hé%%ﬁlrLQ]Q%§é }% re %}1 isv r:};[l;xirs] retd%t Qx? in L?slljonndraEXnEhQ:%ggg%
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10094] Consequently, relaxin can be used to reduce cardiac
deconpensati on events by sel ecti ng human subj ects incl udi n}% AHF

pati ent s YAAPBA49i vi dual s with AHF synptons and/ or i n8FHUSREPA44249
suffering fromacute vascular failure who present with acute cardi ac
deconpensati on, and adm nistering to those subjects a pharnaceuti cal
formul ati on with pharmaceutically active relaxin. Relaxin reduces the
acute cardi ac deconpensation events by binding to the rel axin

r ecept osfabet. I§. ug/kdRGE, to laﬁﬁﬁ S6CREREAay. HReRifbehdr emBBAIRHERY), tHeGF el dxiiPisi N
bal anced, vasodi | ation, i. a.dual vasodilation in both the systemic

and. T orPRmGiEEed Ak A Maveious infesion Kisse therrpeefiahentglaie/ke/day dx aboue an be
used t r r

oL 0By 4L ) 6 SherRERAh LA nt FOITRA iodthhifilered & 6h Hilathous
and/ or infugiopirataan tesariceof abant 80 patkatiay & ab@stmoarg/mdaw fe yet another

Partic t; har naceut i cal act.i ve huna

r el axi ;gn?JOdMnen% UIHQHEHI%%QS sf%d(;ngﬁ |eﬁeadn "G raﬁ?{’é)ﬁlﬁﬁ%'é%% R4 'P@eéﬁ?@c‘{}lab‘é“t

rel axi r30cagfiny/dy. |ln sane ambuthtnemn the 6%g3er1ﬂ<fofab@tﬂtor thobpsitaliPARdn G9fed Goe@ by
| n ,one .enbodi nent, the dosages of

bj
Cel Jane(.Ctn irag‘ySP\éw @ b&%%ﬁeﬂaﬂ.sgww SgysPRGH ra%flﬁ%hos&we?at%nmsome

these dm@@&senmwmethm RRtheNBoRPIREY Vellddin NS hdpithIadth enpih
10, 30 and 76 ngiml. respectively, I RIADAS hopiteeaith fonfith & ARYby dt feast

phar mad¥f 1&%‘?'?9“%4 fodraaiment pEANG #Cémpﬁﬁata@bﬁtﬁr%ﬁallmemé@ﬂt H% relaxm In
adm ni t r

phar m?gﬁ??%aﬁoyﬁg%etgtg ?]vzgg{ragﬂag%mlgirsl&éﬁd]%%gﬁ“sapgf%g '{fﬁ?on léna?e 1 fEfhge
admi ni sfebay 3Qmeéigilay a!ld) thedloa}btﬂhtatﬁﬁﬂemi dad‘cﬁzdeay redutedabodt ekt two days
enbodi | § t|on of r ntinued as, to maintain
a ser umrE%c lallée'g? ¥ ‘l’%‘ﬁq oi’m# EFSB?“?PGBTE?EFE}& 5%@' ﬁﬁ%‘tmrﬁbé’ﬁt ?’5%”3

ng/ ]['d embloémmnmt éfeabdtlyocf fuetheredderpkis€s raddcin gah® 8- d%pﬂsldf'&frg}})ospﬁd]gamue to
pref er

bl om about oabot 75 ng/m. Mst preferably,
adni ni g*F 'iﬁ‘@’ﬁ‘: yirer F%?R f‘f‘fingyo @Sﬁ\:'fﬂ?ﬁgéama%rewtr@irmrapﬁafalt%@cgmpensated
concenthgak EARrOWithd m elaﬁ)‘f
al so been ShO\an ltto be f ' l;/l gi??g:t?%ggmgémaengg} %ﬁ%ﬁ%&ﬁ?ﬁgﬁﬁéﬁhgﬁ%ggﬁ
ng/ m . tohesst failys Oﬁﬁqnﬁbmguf*ﬁmen%elsm@g@im dlilest ztbsutr $0%.o lanetber embodiment,
adm ni t grum con rations, of .rel axin.
nose. i B8 b b S SR o kA0 AL B 5F DirBldoi i ah Skl

event s apdifite Gsdagyishoé eshobpitatizdtionsiuem heart Thilirdoi nenammmalcy vadudel 89 dt
flow, an ren UffICI Furt her these rel axin

concent rag 9BHS 00}& LIPS G é’ﬁé“?f’rts F'Edﬁ%!ﬁ%@&hmmmﬁ%ﬂ redyging the, £@0-day risk

fluid @V@Jrﬂ@&ﬁiscuhﬂﬂ@ﬂtlﬁ@f tB€ EWbyéd Bdaparédiotiedtmdn® Gh&'ﬁleadecéhﬁéﬁsmad heart
nortali tﬁx ardi g& ress, vascul ar resistance
T%IW RYtSH 16

1009514 xjne| 18 29Re embedimenis. the 1 §{-ddveisknfpandiqyescatar deatlaisge
of abowddufled M4t IedsPatRBOE% O th HRWS eﬂﬁ@ﬁ&g% g\ (%P ki&ﬁl&%{mﬁﬂﬁm@&{ gne

or more optidnal repeat treatnments as nee
res pect'ﬂt'fadeliquédﬂféﬂ@'yraéﬁ lesetivamateut 230 jegike/dei anditine b&mdayl riskodtardinvasanlabe

t f bout
ool raBPHen el B 0k AabAi Gt BRI HR Sy enss dnd ey BBk cogpprises
subcgt mduialomg tl&dfﬁOFﬂaStrrshtof @Mcaﬁéhddﬁln;’yﬁ)f@ﬁhosﬁsjea@lmﬁml ¢ gsetdrta%_,iﬁgﬁ,ie{l}r(gia@a%n
can e ellve nge rou an a e a can
o stesmnraoece et Bat FRAGHITA lexin o asaiber Fesborigess the Uiy Pek of sl
| act at eghsRnidg@ritySs RidusddBy AleaSdbdhi 23’% IR aﬁo&gpem%ggerﬁetﬂe L) rg'lggg 1§ﬂ

| V bag. ,For subcutaneous infusion, relaxin can m ni stere
subcut AFBBieredh#t a8 fFaveRQuUSppieB rasel lesothan okt 25 e/ kefflaysargirthe USfbday I'lSk

Dependj n.i i,ntain
foP ne bf;'aglegalrhﬁ& E%Fr)tgfrh?g?férd%xc&rbﬁea% @a§’t)%1'ber'ut"’IS‘ifB@J gh%&&gﬁahegeer edf]en%rgad%%lt
st abi | bubject i & male subpeanregnd@OBGRBoNe subj ects are treated

indefinitely while others are treated for specific periods of tine.
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WO 2009/ 140659PCT/ US2009/ 044249 mar ker of heart failure. Its effects
i ncl ude ixstenic vasodi | ati on and unbal anced vasodilation in the

ki dney, iWR200931965Pent arteriolar constriction and aff ePERUSEIOPE24]
vasodi | ation. As described herein, brain natriuretic peptide (BNP)

| evel s are reduced when relaxin is admnistered to Al-1F patients
and/or patients with acute vascular failure. This nmakes BNP a
conveni ent AHF marker since it is reduced as the severity of AHF is
reduced. Monitoring BEBRIEB\DESCRIPTION OF FHEBRAWIRNGS eated with
relaxin is, thus, a convenient way to assess the risk of nDrtaIity

associ AHF d/or ac te vascul ar ,fail Thus

o oor dabEd o b dbtend BBl et o BB PR b el o ihetin MR e rran
subj ecdccovhpdnyBigTiuespwhich 86vé & maﬂmt@me dezaraentAlintMts. TR uh@drdgdd 1S
adm ni stered . in an amount effective to reduce the acute cardi ac

deconBOREXEn At the disgloswrs by rwat fimpied b Hhaisprsificentbpdimentsdislosed dethe digures.n
the vascul ature of the subject, thereby resulting in reduced | evels

of BNHoo34)e rg %Uféeldx H@ﬁ(&é ﬁle(btapmlzflo%ﬂnebﬁz Flahéﬁcffﬁ GRichYs mﬂ%uiﬁ%sz]e laRd ager

to predict risk of nortality Iin the | F and/ or acute vasc

fai | urt@ insutin.eFigureddheroxides the @n@qm@eueuceoénhg BothaBNSEQY 1© HOel)taod the A
reducegl. cacfdhg I tance.
The.r ST 5 P aaath Sl Bl RHLELL 08 iR 13D oL RBlR AREE: 2
vasodi(Ha}.i on which is the result of relaxin binding to reIaX|n
receptors that are found on snooth nuscle cells of the vascul ature.

10099 Xin tOXI IR en it i iven to

Al -1 F dsﬁor ggﬁﬁté:ze@gé @Y}{\S{r&'&f A ursse'blﬁa e 1%" Yﬁ“@Sﬁ%"éF?‘&%H- ?‘BIaﬁﬁst
avai | abdeptods LGR7 aby GRS Hild felgirewhisk attinate Ree maﬁailﬁp’tSteﬂfase%b@MP 2 and
75ng/ elaxin is far ess t oxi c rrently avail ab
recl c AMERS i tohert endigst p steted Al G gabnh in GpagEish
converehtodelfNB YerRpton (R fe@iptors UPKLs ﬁf?gg@%ﬁ’ﬁtﬂ@ okide sﬁﬂﬁﬁs@h@@gz 1 r6GRPLRF e
bl ockers such as candesartan, and the like). One inportant feature of
this dmide®Q)mdighsingisases vasogitationpr eser ves the renal function while
causing little to no renal toxicity during treatment. Al though
exi stijngefr UgSighRYs PLE ARKHAIHUTEh 8RR of #Bfob %gsénh%c@&sssﬂ WG SRR
renal tOXICIty in patients. This renal toxicity then urtﬂ
det er iroysateastls (Fdhdrthe euhthetinorE). | Relognpaeptosrare hoeatakomthmsmboibamse}me
a ste due to the absence of
r enal %1(:3 %%(?hﬂ% 310@%93%@[9?{}&%111?%%{39%%]? gso p”}@F and/ or acute vascul ar

failure populatlon to revert back to a nore stable CHF popul ation or
to acHDed’ a l’sgabl@epwmhtahl@decvdaeesen systolici Hiald fressare ¢8 B R Xiadw plradnsing and

heart failure is SI ed. .Re ositions.and

For munsEneETva YRR ks eipE AR i B Els v g il

anal ogseceera@esf.@bmua pieRshréh pRIOAEERE WetedBpsrdn@ivbar 18Benitdy WA rdiRd: B She
of the dISC|Q Any conpgosition or conpound that can stinulate a
bi ol odletrgpses gslﬂ PASRICSSUERPANRIYS (iak WeTe HRIMRLENSI s Gt SRAYFHIYe d3leed prgssyre
phar Mg gidhdes Metestabid duitfholthd 8% nldnfiS-oF cmntﬁMQﬁsQf‘o%fn RBhayt e phin@ITDI nant
relaxin) or a relaxin agonist (e.g., relaxin an |l og or rePaX|n i ke
nmodul dewrlppaddypeteasiomduringalosiogs can be used as a pharmaceutical in

t he di scl osure. Gbneral details on techniques for formul ati on and
adm ni t| (see
e ndtTs PR S Mplcl SFREkmBEnich: bitendt SR, Hebal WS/ HAE Ry |

Pa.) . criatinimackatancaCrEYy dnringtsizomentbo of aintinumys nbangmabuelmabhmoammve
rel axin can. be.pre ed according to any nethod known in the art for
the manu §2Pd§u8n¥aﬁh§¥%%33693%5 5. The fornul ati ons cont ai ni ng
pharmaceutically active relaxin or relaxin agonists used in the

met hods of the disclosure can be fornmulated for adm nistration in any
conventional ly acceptable way including, but not limted to,
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adjusted for osnmolarity. WD 2009/ 140659PCTI US2009/ 044249 [ 00104] G |
suspensi ons can be formul ated by suspending relaxin in a vegetable
oi |, suctWR20UAARHA?s oil, olive oil, sesame oil or cocoRGT/US09/04244 n
a mneral oil such as liquid paraffin. The oil suspensions can
contain a thickening agent, such as beeswax, hard paraffin or cetyl

al cohol . Sweet ening agents can be added to provide a pal atabl e oral
preparation. These fornul ati ons can be preserved by the addition of

an ant i [083gjant Fuehs @@i@§@gn<eh<‘grz%liaio¢¥ael{:&9%ra@ &9@&&%&%&&%% f and

granul es of the disclosure suitable for preparation of an aqueous

sus penscfyéPf“’By“t“‘ﬁE Redante treped vithapaeusdeprgseof tslain (ie.e t0.BOoMOraadaxi n i n
adm xt ursg Mggma@%gg APRERLPEF IF%Q?QQ{SUQ and/or wetting agent, and one
or nore preservatives. Suita% e di spersing or wetting agents and
suspendi ng _agents are exenEJified by those di scl osed above.

Addi t i dﬂﬁ‘ﬂ’]ech igpient depictiog Liksi gpsiph of prreend miadgrate dravakédnigipanameod iar i ng

agents, N 0) ar.npceuti cal roul at i gns
of 1 ho dyFRiEn 3Ureh pRenky EFElhg 1o M WIS PHBHCBIERY St P et PR e
The oi Injeditragere tmarebevith vasgestdosages of teaxiii@e., a6, 30|, 100Ear@i 250 Qly/ IR RS &
oil, abm' r}er.E}I il sfuch as Liquid Paraffin, or a mxture of these.
Sui t abl & &Nt §f’$‘§}i"¥?§ %Sﬁéﬁ"t“satlér#@l’ﬁd’é Rameptandyelaxin aaminigergd ais30 watkaidays
gum acahowedunshsgiitiadterfegragianitdut 9% Whdohdmas titind Bﬁrafgeﬁmm s. fuch

as soybean l.ecithin, esters or partial esters derived fromfatty

aci ds~ &ABPAESON; BipcehA (hpates artientssgatinugd te dedbing afieritbmplacsbe sffect vemeloff.
condensation products of these partial esters with ethylene oxide,
such aqoel]y oxpighild)8l RpRisSOL iRk 3APABN P FlcBeralth dﬁh?lfbv%@m%hs 0
contain sweetening and flavoring agents. Syrups and eliXxirs can be
f or nul gyerneamban pilisaissuftainsiiem’F withla cesatiging clsahge (€o€Diof tiss tian the

sSucr os i i.n ce a
o esor qucartOllrt ST Bl VBB U AP0 BARKE, Fo. SRIHoRd poa g cappver a
Dosi ng pReg niet8 lofursRed banicficiabefifiack ahs Hrsssde AOKIITh f dheiredt ahd Mkin showed

cont ai ni_ng_phar eutical.l ctive relaxin or, pharmpceutically
ef f ect ?‘vs 5%"5? a‘?(f?%? 290 St “%‘s@aageﬁ ?atSH'ég e ﬁ(ﬁ‘ﬂ@ocg?fa]tﬁy 8 Waogwatiwnean
be adniphiceticetreatd patianty coinueniol dedialel aftep e PRicakt &rateYolengt udi ng, but
not limted to, intravenously, subcutaneously, intranuscularly,

it vRBaL FieReSThatsa AR sk s i SR TprE et R B ctRen BN
and t her@BNPaBess greQthir mooaffer@ﬁ@été&‘witﬁ%@ldo%laéjﬁg%%g? @.210.30, 10

pr esentgéi bel ow. ~ WO 2009/ 140659PCT/ US2009/ 044249 10 e nethods
of t he 2t 320 ¥ke/day) eyercrasiod LE4E houts.ab nrskehipeneamicorwaseat & fatients

bj ; t i t . i at ith
AP andrars QIR ISEh oUEE S RN 8 RCCEREREH L B Gl i

addi t i olaceiche net hods of the disclosure treat acute cardiac
deconpensation in subjects who suffer fromacute cardi ac

deconp i on:; i i F...includi ng AHF pati s and/ or

pat i en?jgﬁl \?\I t h%@ﬁ??\%@%ﬂﬁ %E%ﬁa\ OF dyspg ﬁael%&menbg’ﬁ?'bggiipﬁ“%tﬁwghor

i 3 conbystalici b(bmvd\/]irtdsplarﬁSBH)_alevqiggﬁhteﬂﬁ!hgldthegnc(d?ngu%re deate®ivith )Jflt}iélétdoga%es of
adequat e 1o,.ac [ t i nsi dered the therapeutically

ef f ect f"@*‘é"‘b&eeﬁ&r e 1@@@%@&@%3’30%& PsHBd At 48 kure ot peicelady marked
use, i improvéniet WlOSdeRGn pRBhIRRated With! relde ' i

fact orfslfprimrflcl udj n tehe gtage o?tet he1 ci?se@?gggyglgglg% (t\'!(?%ﬁrla?éc%/tﬁg’gnents

sever i At Withelagf9ease or condition, the severity of the adverse
side effects, the general state of the patient's health, the

pat i enfgog4p hys;rigale 13 5REWSa VASS AHChidYEpreh kfiprol &R WRYA %ﬂlﬂ%ti&ﬁ? with
dosage regimen for a patient, the node of adm nistration i's alSo

t aken FREEIRGHerdse 4e1hlesstthen the seagéanrvense treatedrish varliaus dobsages oftiaxin

consi dgratibosp, qmamor&ﬁ%d}?“éf‘%’pehgd of i ot £ m%frke%l?r%glrog%ringn 'was
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WO 2009/ 140659PCT/ 1152009/ 044249 events, wherein relaxin is prepared
for administration with relaxin. The disclosure al so provi des rel axin
for use iYWOZOREMMSA of treating acute cardi ac deconpensBETHS2WHEHRE
wherein relaxin is adm nistered with a diuretic. The disclosure al so
provides a diuretic for use in a method of treating acute cardiac
deconpensati on events, wherein relaxin is admnistered with rel axin.
[00111] Further contenplates is the use of relaxin in the manufacture

of a meebindnmeiknty teFatddreiat VABud fxen a@a@sam@eg@m%m%tt%lﬂ{ﬁfahé

wher ein the t|ent hgt previously (e.g., a few hours before, one or
nor e dﬁtﬂ%?fﬁ@ raéustétne ;efl?@éﬁl tﬁf@atwwm patigfitefreatecbwith plagabe.
enbodi nent, the diuretic is still active in vivo in the patient. The

di scl 0$0048] al sagie qyueﬁststa@%plﬂ%ﬁomngaha@'ta&ﬁﬁ treathq@ntté?stﬁse'aﬁ@% ?eqfe%te of
a nedi canent for _treating acute cardiac ecorrpensatl on even

wher ei AYIPREA P HE patispiswithia $i bliand24wars qfraéamre@rratmhlrrmrmulm

[ 00112} Jhigislabe oo

dosage regllmen of T ﬁé} %, %f?hiég(vlﬁ&ﬁtﬁ%fn%é ﬁ?ilcﬁgtstl% ﬁgatngsmpr%vemen?m
i |1 ust dzpnes exarrpl e the gui del i nes provi ded beI ow for relaxin can
be used as gw dance to determ ne the dosage reginen, i.e., dose

schedu tainin . .

phar mai@utG caI I@Lﬁg %h%&%% %:Lr?ﬂgd rttltaréfeg?xérb&vﬁ@ﬁmﬁﬂ%fiis‘tlﬁt?tbedtrﬁléef"f
met hoddysphea incAF patiansuhat. lasks] @ wdAeba (7. gy itdehixi@umigerib$ mexqes ed

that the daily dose of pharmaceutically active H, H2 and/or human

r el axi g. ti.c. rec i nan nao ,_agonjst, etc

typi camo(ﬁl n gngs%%%ﬁ?p 16ty §rqp§n8%w'8g%ﬁ'f)§'ﬁtp gb‘t Bgaﬁi{)‘@’“ﬁ@t/&@“ﬂ)‘?xl’e”emed
subj ect \Aloméym\gmlfgdﬂﬁe hauit flidyre cbMp@oe toahid ediximfeated RBupkosages of
relaxin are 10, 30, 100 and 250 ]Ig/ kg/ day. | n another enbodinent,

t hese esu rum c ntrati rel axi n of about 3
10, 30@3@975 éﬁ‘t‘ﬁ_ F@%éﬁ%%? | Rt 'i‘té“b‘BEPgF?@cgr%‘l’ﬁ)’Gﬁ?'H%’rW

phar masieugiyeaid iy aiidyeddy 5 thah @K hAticafs iRthe@BIathSteatcl &F

adm ni stfered at abou}?ﬁgo pg?/ ka/ dgy1 Isrll ar?ot her peraef g&_@E Nﬁ%ogdlcerln
phar ma @B |sTalenis afogrital measugs intharcliicahsiudyydastbediersimof i s

adm ni stered at about 10 to about 250 jig/kg/day. In another

enbodi oY} t FesuRd Bk 168 FelPechlell ShAX M‘E;ﬂ”‘% fain
a ser u[r[r?co]ncentﬂg? ation of rel ar?(lﬁicn %? ro%&g}%glgﬁﬁgédé%hgs@v%‘%l lath

ng/ m , reaiedetpyRsthad agreaterreducom inbody svetgcbt mﬂ@mngatiareng/wmte reqeivinplsts

prefer@imey & oMy ahaut fera

admi ni st rat |(o% ?Qgr el rg%ls{ﬁrgls %H]gégltrq {?lﬁtuggd as tg@ 'ﬁréal t°5 R t%?é%weatmem
concenteswtedamrentl vasddiletinnof 10 ng/m or greater. Relaxin has al so
been shown to be fully effective at a serum concentration of 3-6

/m f th
191 888 8165 P 0 BUAS) e TOHS) DB TR Pt bk eSS0l

concentedadtionris theflerrgett abdiospital g and &1 WsichscGR IERBVIEAE It @PFheFREDital.
anel i orate or reduce deconpensation events such as dyspnea

hyper t on, 40659PCT/ US2009/ 044249 hi g | god_pressure,
arrhyt ﬁﬂﬂé Eigite éoé)é’hci %rIaBlbgr%S ; Presh par ‘H§%§PF F"’c "é‘Hb%P\’gr?ﬁ re-

nor t al hdsyttalﬁalﬁidmrﬁf duy16D, in IAHIS Batiehis ahtad GONGERkihak b&ﬂ&ir&flﬁ ATEbufhat e
or reduce nei}hﬁg‘%r?gnﬁge i nbal ance, fluid overload, cardi ac

ar r hytffsg wi WERRTaPOTfipa Rf Ratichis freatd tith relarinihad died pes esult of
vascul gerséRaicaldragoulR AftedRe Lilekfe a@@@@n’}ggﬁ@g&pof 411 er?t‘s' B'L:ﬁgc} wn@ retef?xrlr%

relaxin adm nistration is nmaintained for ecl

or fortegwradgpdospitalizatigad t o achi eve stabil i ty in the subj ect For
exanpl e, the duration of relaxin treatnent is preferably kept at a
range [@hsAboutigre @l dtt@BaxQ gr NGL ﬁ)p

about 72 zﬁour sl I(nzlepen I ng ongﬂt’éﬁu‘?e %%Wtﬁep%%ﬁg%glo&as%ga{gc ‘?

r epeatcatlmt’%m m rghax inelecdtad. AFID @atied]sSiswginpared tnpihtdbplt@ated AHF patlents

within a 180 day time frame post treatment. As illustrated in the graphs, relaxin-treated patients
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adrenergi c bl ockers, centrally acting al pha-agoni sts,

angi ot ensi n-converting enzyne (ACE) inhibitors, angiotensin Il

recept or VP 30RAF5Y ARBS) , cal ci um channel bl ockers and BGFUSHPY44A9es
of diuretics (e.g., |oop, potassiumsparing, thiazide and
thiazide-like). In sone enbodi nents, the present disclosure provides
met hods of treating dyspnea associated with acute heart failure in
nor not ensi ve and hypertensive patients conprising adm nistration of
r el axifired ﬂraﬁﬁﬂbdll}&ﬁett@rrw% b bigafficasirbdiGtiod REAPMe AUMBerST cBfliovascular
anti hypertensjve drug. In sone nmethods, the antihypertensive drug is
sel ectrdgfef Feathaang ip 6@aﬂv brakl s@psemasiaemPRsH t patiegts AGEIVinGpIBsaber S,

bet a- bl ockers and diuretics. [00116] Angi otensin Converting Enzyne

(ACE) [00%3) bi tm e 20 YRoWAERB e dndn@E if s fGRbAR e AlreAYNGLY Ff&%éb%n for
many years. i nhi bitors block the formation of angiotensin

hor noH&atgf NiiFaWémé shrevghedaydl 4o T he Wiffarenges bewernahe gtekips dronol sigrdfiant,
patie h w. bl ood
P s oyl allleipsShoiih Sl J e HEHAS sl BTCHHG Bpfibdtof T8 Puink B RS
sonet itgetsentivhsena icbronelaqiic.ons. Exanpl es of ACE |nh|b|tors |nclude
captopril (CAPOTEN), enal april (VASOTEC) Iisinopril (ZESTRI L,

PRI NI b ENSI and r tho

ont 1 e00st) 0 SABEER o et hangB BTk Rlokt plsstte (iphited Bbmarge in
gr oup refixiad langﬁl,ace(}:-aItI}f:e‘(ifldWﬂiT pmgnmtdeﬂﬁg mfiisese pl[lﬁravh'bgm&l'@[‘@sé MRsod, can
be used. These ﬂru S act on tgﬁ gne hornnq at hway as ACE

i nhi biPFEsyure oy allitigls petngs fd ok dithe befyeeany gt t AUPER P Pidihe plagebo

recepigpjupsi te directly. Side effects of these drugs are simlar to

t hose aSSOC|ated with ACE inhibitors, although the dry cough is |ess
comon es of this class of nedlcatlons i ncl ude | osartan

( COZAA%SSI c arfd@gs FEARng AFAchoypihat fedaxin SeaipeH reducesdntepdyressyeg is dilan
(DI ov

et B o ol DO Re S B e T i e
epi negupneut hadingdl patéents hayingpi negiine iSBE, belmdthctn’méransjf the gouphdFhiones,
mhlch f var h.0us bo S The nat ur I
ef f ec t L%ate;mh&t peq%)gﬁ Er@atf-n%ﬁlgppr %’_‘entlol \éas%)%lgag tVSFOC t&s?rl?st tgar eé gF,tanfi@

f or cetallse deleteriand hypoteafion hécih edministisClomorBattasi v Reilkees are agents

t hat bl ock the action of these stinulating hornones on the beta

recep | at i ef fect of these horpon niti, IIy
oot GIOSRY ai ekt a7 iVl dited MRS RPER{'S et thsorreBiouth e Vo
2009/ aé@we%mawzmmw%&c Blbb@picssued(SBPg. heart nuscle over tine.
Generally, if CHF patients receive beta-blockers they are given at a
very | ow dose at first which is then gradually increased. Side
effects include fluid retention, |ow blood pressure, |ow pul se, and
general fatigue and |ightheadedness. Beta-bl ockers should al so not be
used in people wth di seasepEdAILE® PESORYBTI@NG. ., asthma, enphysemm)
or very lowresting heart rates. Carvedilol (COREG has been the nost
thorogﬂﬁ %g§1ud|ed drug in the setting of congestive heart failure
and r YREV'ONI y bet a-bl ocker with FDA approval for the treatment
of congestive heart failure. However, research conparing carvedil ol

di r ecf0057W\ t IThetpasenthiidciostieqelss So m&hb&beaﬂrécﬁﬁtﬁgﬁiéborﬂﬁenﬁﬁﬂﬁﬁﬁbb;%ﬂ?atlons

heart Fallure S on90|nq Long acting nmetopropol (TOPROL XL) is al so
ef f ecPf HYISCH thatereivee i D‘rPrE%‘QéWP(P@SWééFYe“FSa‘PﬂaﬁWé deggrppsrpgted heart

( LANOMlifte iag1matier & dyx?wacaqal el :@ﬁénﬁaﬁ sFQa&gmv% thé %@{docmncm @8on IS

has been used for trea F patients for a decade. D goxin
sti nupeficats qvaeSheeers ofiags eteeadmtt@dntthﬁmsplmﬁ,rlélsfa@soe@tedl With st@gjgdan@édssdo s

ncl
o8 RBHPER: KA o DRRE ol IRV BRSSP KL ymoroms
si gni fhieofhasdodartyech dipaiat mnts astreiattalseitiohighl 'regdmnslslonaedl snottalityeates within

six months of admission. As disclosed herein, when patients who have previously been
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WO 2009/ 140659PCT/ US2009/ 044249 smal | naturally or non-naturally
occurring amno acid; X17 is absent or Y or a hydrophobic or an
aromat i ¢ WRENPAME or non-natural Iy occurring am no aci BCTHER00p/g44249
absent or A or a hydrophobic or small naturally or non-naturally
occurring am no acid; X19 is absent or A or a hydrophobic snal
naturally or non-naturally occurring amno acid; X20 is absent or F
or a hydrophobic or an aromatic naturally or non-naturally occurring
am no adlaghosé(QMth 8 Hiaardr aoute Sasen]ad fadliredorRRhidIt sﬂﬂfbt@ﬁ‘@'tﬁa‘i a&rtyplcai of AHF
non- natur? % occur{ E@ am no agtd X22 i s, absent. or or

hydr opHEW{ 2RYE Ypseh ey fadlpre Ase, trpated with Fefaxip, dhgis ‘f%glt'am"ﬁaroaes raark%ﬁz and
absent QibilizedbvérdheRpeRbEofime nﬂbfe SpeATIDAL IR XIQECY 'hﬂr‘n M@ ﬂ)%uf) Jlects

acid or replaced by an am de; X24 is absent or R or a basic natura

or non-Whguffesfrop @é@#??@@ef’é@ﬁ%@swla@d WIHBAHE, sigrBeant cardRvascular baisnemal
nat ur al Senld [

hydr oph(%rc E"or msgnaa eg'?]gl ﬂl}#sg%lﬁ {:)t% Egrn&hmgp %ﬁ gﬁ%‘gp agf:%g r“?e?enaga"gﬂ}lsﬁeg)ed rgﬁaé‘;n
X27 i s ferarlitde hy 4% bphothiedmprovemerts Grvgtliogemateivd bf Y4 daysndhe hﬁ;ﬁ:‘dve&ﬂ]énys

occurring rophobi ¢ or smal | patural Iy
non- nat (Puf ARG tedbm i uf o i sAop B o A s A Rhcprecable
smal | naduutiah lirydyspneadBhditiesy Gbreati)CL HHhTIVE iRBXRSI Ry wdtht Uge fﬁfnd a
hydr ophobi ¢ natural |y i)r non-naturally occurring am no acid; X31 S

or T or &Ny &8 rPéf'ﬁﬁt% gst onthe gygiageabaiial kg olddyimeiahy), eherisphespitel: StaXSZ
is Vo hb @5 GRORRY £ sty Add f

aci d; >§3% i g/ absent or Cyj@ h%erag%jhlgl%%&%r%?m% ?él %;éaﬁlgaﬁ}g Eﬁmpneed for
non- natlgemdivgetiss @lewermged farinirayehels itrogdysere et zbéecawsatmdld;encmrof avorsening

har ma i
Dt of o il S YTIREE R B Serd bk NEDSRLA fare it - e it S ey
pept i demPEeaEib3yox pharmacmricor)onBRKGEMERR Gt chiiRAN YosAAF&Ye.( SEQ | D NO 5) .
I n anot her preferred enbodi ment, the rel axin agoni st conprises the

Veresn, 005 P Uit 5T it bR oty SO PR BHat G L fRdimen

conpl erspedifiCeQeptonsnliat aeCchosd 6n Sraadto mut@t adIRAhad hkeup td \(agé[ﬂ?&egA el3).
Qr8) such ag) pE gtlde P59- ngree aci d Gﬁ'@) G(%]( GQVGPPGAACRRA Y ES
(SEQ | B*NEEH)CIaFD 15 SRecisnmafgpie: Batemic Hil revalyawriatppthat igwroves hepst and
met hodsed] fﬁd&ﬂorpi}i@%ﬁé&if‘@érfd%a%@écﬁvasamf‘an@ﬁ“ SRcARHE iS§IMARCRNA 1L 8

is set forth as_ SE

MAAPAL L lpxip L@mm&@pwwmmwwwmmmmmm symptoms
RVRPTI %MGEKGEAGVRG?AG?SG(EGDPGARG_QG?RGQ(GQJGDPGAACRRA

YAAFSV YAAFSVGRREGLHSSDHFQAVPFDTEL VNL DGAFDL AAGREL CTVPGV
YELSLNVHTVWNYKETYLH M_NRRPAAVL YAQPSERSVMQAQSL MLLLAAGDAVW/R MF
QRDRDNAYef@iHEBSL Y1 TFSGHLVKP AAEL. WD 2009/ 140659PCT/ US2009/ 044249
[00121] The present di scl osure al so enconpasses enconpasses

honol o R, QL 4 be at. | east
50% q g%%&l r%'%glsgg%%etﬁ ’azg’?bﬁeas?%fg#?@lsl“éa lfnmf’@f’/“ t}gt rﬁ(é%?st
75% atFlgleaé): B&%rnat‘rela&wiasaﬁ% hatin] @@smp&Séghuatan|relasih, iBOUding inthd Asit
95% or JoLe, an

0% identic am ng_ aci d sequence of
exenpl &F F né%(/“l i LR OJtﬁe @E@"I %3'6? regins Yiglogles grtivilys Than
be det e¢rm ‘rreldx:us en@nipagset Mungd H%F@r&f&lahﬁ%ﬂbﬁﬂdxﬂn%d f2H48 rl-I?ﬁreproreIaxm
Bi ot echnol ogy | nformation ;g'NCBI usi ng default paraneters, optionally

and pr SFY¥FRBIyandelayg; arf | erwmrﬁlwworeﬁxw and felpxim (herteren Splakion
filter quiiepaiciddey Eioﬂfgléaﬂ%ct%mg@?‘éférYedstgﬂ%&%gﬁ%%%%?alg%{M 08,

the Seq (protein) pro , scoring matrix Is |ns
wor d sittean fegorgbingntygyn Utgr ndYive geyrcesas tvellas eelaxid variangs, suchlaalamz:mtacmh

d t I d f bl
nuct o cuddefity ARG ARRESHIE] Aerperitd SRMCLY nBRE Bl Tegombynge
sof t vvarhem@lﬁ raldnen, Naglidbng synGenit ¢¥1, BID aBil di3dahmalraayin bnd acombinam 1§ NEB and
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[ 00126] The di sclosure also provides a relaxin and an anti hypertensive
drug, as _a conbined preparation for sinultaneous separate or

sequent | AOZULYS r eating the conditions di scussed aboBeT/US/PL4S
t he di sclosure provides a relaxin and an anti hypertensive drug, for
conmbined use in treating the conditions di scussed above. [00127] The
di scl osure also provides a relaxin for use, in conbination with an
anti hypertensive drug, in treating the conditions discussed above.

Si ni | aHBhunaheelaikis.c Irbstszrm finttey entesnpasseaadtive upeitd WK talaxisllikgadtRity Lseh
in conbln tion ma axin, .in téeatlng %Q&aﬁondltlons dlscussed

L bow ot Aot i diof B Maided ohd BOHBETngrep s P g ploges AV
met hOdIrichfdlrigraﬁﬂaetgbﬁlQ tﬁaheorﬁ]ﬁklﬂi@hrély@ﬁh%]a@é S&Hﬂ%@l@xﬁ%\ﬁ?a roMi@H Rlclh t&lh(t@hg
an

relaxip is adm nistered, or is prepared for adnm nistration,
ant i hy ERY gesepins, PR receptas, ﬁi’rq]ﬁ 35¢ GRCR14% P@ﬁufféuqala@hﬁrwsmmally effective

anti hypende n}é?lsdd'ngggin‘%wﬁﬁ i 1fke aﬁx‘ Rﬂqatflﬁéa talglg%i‘bf?]\g/le ng &o a rela%n

condi tions scusse ove, wherel n errens
admi ni gcemtento ebeit p selpviepike edpdrse. hcadditiont uhahudenp ad\idtséqtandfeedf&mtrmn rdifvgn

e B A R 0BOE iica (TR A A et e e B B 6.y Hbe
a rel akand/or HaBkutinfyaenieleaqdbbnr40bs, 8%, 6aps! 65 @Rl st Bsvdsg ursed
AL e M oW AT M e %Pfgﬁ%tvi&&%é‘%%%m;%&fié«i an
ant i hy pBh 5935906, B0UI 9{ AT 92145 30 9@%195%0%%%7% roRa4 binhok ib%nﬁ&?‘%th& ons

di scussed above, wherein the subject previously received a rel axin

drug i Proltieagid seamencet hempn talaxin. TRelaxin) aswised kencin,oan antiaky pe rtyemsthoe

drug ngy i e f

For t hesoé}m e%(%?rsrg?\l&gm tp %LJP E%X@M%é &SL& ;@egsr%gel \?F%te% r@ %‘?WB? gf%

| ess t Patentd®. ﬁdﬁ@ﬁO'paswelbasm;BL&]e@acln o d]i‘(&99r)%edbm<gaﬁo9f HB&U zSal Cilwnistry
ically

preced or. the din our s

Dt evi ot ERYDARTPH B Eaplss bk ofeptl iy anatbhs o e oy evarmns.
body aindJ i PaterdieNad6l166,1 abl Ratulig ob&FBAbIBDHRARY 8RR r8£x1];| Wa? be denved
previ ousl -admi ni st er ed drug di stinguiShes these subjects fromth

gener al™®R Hﬁ'ﬁ“ﬁﬂ'{bﬁﬂ%{f P-offt Of MPHSEHPOYCIED GBQWWW@]M/ 991412132919‘\180

EXPERI |

illust %‘E&%&ﬁ%sgé@%} ggilg?ﬁo rdeﬁggr%gms E&u?w%{ ]llagfeﬁéo t t%d kﬁéﬁgﬂ '&? Ha

scope @hjughted ¢ apolyethyleod glyiolh ahficatiowss: an#;HFao(ldsouircdamed'rat arfeauﬂuekrteo
dec t f d th

o O, e OB e L S 0550 i
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Study of Reconbi nant Human Relaxin in Patients with Systemc
Sclerosis [00132] Overview. Clinical trials with relaxin have al so
been cond¥ee¥18¥58ystenic sclerosis patients. 257 humaRCHUBFEP424¢ho
suffer fromsystem c sclerosis, a serious fibrotic disease, have been
treated with relaxin by continuous and subcut aneous (SQ infusion for
six nmonths. The results, which include extensive and |long termsafety
i nformati on, have shown that these patients did not experience any
ser i ousmm RESUPN Tthe o Eﬁo%p%a & plc@BdilatnpRf o fla@bANly refabl AW Sofeiing group.
confirmng the later CHF findings. The system c sclerosis tri aﬁs

showe dtheratossible anqdificatiansingitdeareplsaeriens ofgreowinagre af thiemptuzal atpine-acids in

4 . _ ) . pote . : on.
and ey 2 alrhasRdeRianaLiBys g Rid Bhhitsne BROANGRA iR AARS! "
i ncr easwl)iiinclpdinglitot net lonigdtto,meplacenicotwfthe Mef soeetiaiditevill) norEheise (Nie),

findin S ort 1h pot hesi s that relaxin adm.ni stratian S
nssocAragt e Rentne TR SR GHy. Mng Skt RorRn: Bhdrisent 0888 1 n
addi t ippssiblb Atddiftoaenssititljigcths dblatien dfeatauiraleatieslacil o e abdifor the d®ition
conpleted trials. These supjects included patients with fibronyal gia,
worren HRBBPYBPIIG ER NSRS Shhe shaign A tinastavediticatighsincindatming asiémal e
and malestiv@ldBheBE B/C BEALLAMimaskHsbF ploRdSLEQIMeh 9.6&#39%%& IegeillAtE CRRYage
and system c sclerosis patients. [08134] Fi ndi ngs an Conc||u5| on. ks
descr ioh&e Relrain Fomrpsprglaxin; erdhvasanig kixin eomprisig sabetnaturallysubireiog € wi t h
a vari of, ,u | J b : er of S rials, data
sugge '? é%’def %gt ggg'%sg%({?ér%ﬂgggg'gisag't%\g({)zﬁgg’gogygg (g%cg m ﬁscfgc?g%g'let[erm relaxin
vasodiareafusion polyypiideEcdn SisirdyrelakinRad arleiend ogousipapefiizle a A etdrologous
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rel axin (rhRL i n_c{zatl ents wth deconpensa congestive heart
f ai | udstegieplepolyprrtides (s, ‘FoHeRRIARES Hitrely pepifdes sepabls ot @enrsating afdgicciable

AHF i.nt : | ER I | ]
o SRS R o R RAAI AR, Rl el & IE[HhE pRERRUL, Ml Phngun
exer t ilwthe apkl therapauyic polygensides mnchsling buiemt dichitey ta, oytekints, thahokéatemmdon

chest radiaograph, and an. el evated BNP .or. NTproBNP) and. havi ng an
ot bt SRR R Pl G iralol R B O i RmAgledla " sap
>125 nesdingtin bidants 1€ imefudsd mexain thgsope of Bis disddsaref oMo eRdpiiuaatidnan
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meg/ kﬁéi@)se?.l’éﬂcé"&*s‘&uf:t@l'é 19 WREltheRdded nS@NcraRe its AnAh&denRity ZBthe RAi{igIM| S
were enrolled in the study. 100136] Inclusion Criteria. Men and wonen
aged Dbsingdrsptsd yrithgheetaxiihriael: el Hessyartaalsiof exdaxin havigthe dizschibed wetionel]

ol 1 oi B Sipa ERPRY ERAHES! AR Mol MR EGHE Bt BINAE D esence

of all of the follow ng at screening: dyspnea at rest or wwth m ni nmal
exer t i[¢60] pul Thertenny“feer debire cgenenal ly hnests thatrtbe/heartds edtovakiag as efficiently as

natri yreti i.de levels [brain patriureti eptide (BNP) > 350

gt . o BB s SisGlen it e Hedscttsminct ket o b bpdes fsdoiag
t 0 be had @b biustigloat 1t B@ syhdremefi.¢s erdledtivg.of FRpiags @Hich ﬂghrifs@ﬂ@;’nia%m{’sﬁls
defineg as a esttj.mated Igl onmer yl ar fiI,tra];ion rate ge_ R) of between
30 t o Ot ﬂ#%ﬁl?%‘eﬁ@, %%‘P?G@t%%?k%%a TR 8east RPTGS {-ed CHBOITPPEAEY )N
of Di @daving iRafasle t@fﬁﬂg%ﬁo%ﬁm HRAH 34198 s (@M EYneBlcoRdestive art [FAlheE N
Med, 130:461-470 999). Random zation was to occur within 16 hours

of i n{¢&HE} b%ﬁb@&ﬁl@(&ttvﬁﬁaﬂmlﬁ &ntis thgdady.ovjelaisithop saidite be cengeitpd. Iof  at
| east 48 i00tealt '?%J[L@é/ @a{?llg%fffr&il Wweak28 ‘E%rﬂ hedrhreGRYIRL SNt d05 Enell

alternative | oop diure
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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[00137] Exclusion Criteria. Fever (tenperature greater than 38C);
acute contrast-induced nephropathy or recent adm nistration of

cont rast ;WOAYBIIAYSdr planned IV treatment with positivePCHSROpPH249
agents, vasopressors, vasodilators (with the exception of IV nitrates
i nf used at a dose <0.1 ng/kg/h if SBP>150 nmHg), or mechani cal
support (intra-aortic balloon punp, endotracheal intubation,

mechani cal ventilation or any ventricul ar assist device); severe

pul norhaksiot is @ﬁﬁiﬁce@ irOptiehts ith SHEAROb s%v@r@f(ﬁh&(bor{tﬁhdﬁ'sl Qr‘id EHFLRS R
pl ant ati on or admi ssion for card

previ OUS‘E?B an rngqnf
t r ans JICHINY afanpesdhate ensiallyi leads o @Fé%ﬁ@l%)dﬁwfadyypr@yndoﬂamma hi n
45 daygems sith t.;ra REBH h

screenlcrzl her?at %%ér}lfet Ieglgght an ]grg erggr[rly %nfe""u}reg %grr%@e{@'e"ﬁ o tﬁmﬁl 45
days png iciensy 2nd ¢ Eeseiveng cages Umallty, $l"eﬂmg tlwtpaaemtefmm crgmgemsﬁ&ECHFh@mcrﬁe
tinmes AHE caused_ by significant

arr hytolﬁ%&gg&pﬁ%dnﬁ%g‘r%ﬂ&e (Rﬁ ndzfacr" 3?‘3%‘88?1%“%6? %F?own significant liver
di sease. [ 00138] Study Drug Reconbi nant human rel axin (rhR x) was
pr odud@eslysi nfhetemsoacute tandiac pleongeasaionaars ‘aghte dedvaipengutiestrs ked
terned axi in.a.reconbin ol.i str I ncl usi on
bod edn EiaeH B EHE M inet o8 e GRS B Bt S KA GRR SIS TR 58 TPy of
honogelnd izeattirduscRN6l coropaeat et szMexﬁféanﬂ 'rériég?ésb&fhster&# dfe BhehBh&sionalnes
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par ent e soI ion. [00139] .Study Procedyres. The stud¥ was approved
by théY Oé‘fq\’f"ésa"é‘ digg OmP?f%Sf"i“f'UtaFH?FéllheFeé‘W% Lﬁ’éﬁﬁ"&é and

regul aéaﬁﬁbeawtrbﬂﬁhai isQFien AR RRAUM £ B IRl BT cler@&rﬁ'd@&ﬁﬁd%ﬂ% on Ynts,
2009/ 140659PCT/ US2009/ 044249 Conf erence on Harnoni zati on d

a i ni dpludnmbytineligliedie) dysenca, hypertprgions hizh bhrogireheute] arfrmhma, resdiced en
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30, 100.0 hours in addition t sta dard therapy
For anndhrchefidfide Fembl <iin BSibab B omisin o prat e darete T or
the stodylewabsdnbetirest®. sol uti on as the dil uent used to prepare the
100 jig/ kg/ day dose. The random zati on rati o was 3:2:2:2:2,
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infusion was to be termnated if the patient’s SBP was reduced
<100 fRAgUsFUIBYY. sudingwilly 286 ireinbalatias- basel ine in two successive

measurenents, 15 mnutes apart. Investigators were not prohibited

from phoeB] 2i Meddhh ‘Sasintidde PR fAtht H.‘g\n&aﬂp&ﬂmod\%‘é&?ﬁﬂr a of tgtF g@dsy
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safety concerns, to determ ne which endpoi nts denonstrated treatnent
sensitivity and to docunent the effect size for further statistical
power cal‘ﬁélz%wld?fs‘s? The chairperson of an unblinded, inBEPANAWANIEL a
Saf ety and Monitoring Board reviewed safety data nonthly during the
conduct of the study. [00144] Study Popul ation. The study enrolled
234 patients at 54 sites in 8 countries (USA, Belgium Italy, Pol and,
| srael, Hungary, Romania and Russia) from Decenber, 2007 to August,
2008 w0065} he ThenéinsSheidyhdi@h@AGinbhlandee b feurchRBral THEaSRECLX used
anal ysi s gl?%ulea%%on consi sts of 230 patients who received any anount

of st ulye" cabiyereins andgeipr g palerarogal sesirbance dmthe bady dekcanfledeizg heart
pat | enfa§iu Gk hIE xS sidfthg (6GLH LRG0, AOLaREHLED ] W] at ed
multiple major eligibility criteria. Patients were 34108 years

ol d an@hBe9esimpahwaystchn gause newnhorgiobiidodalpnees.s Ur wtlotasts E2@ssimtdg and
ext ensj - tdities (Table 3-1). There re np,clinicall

meani ng%/ug?ﬁog?qgg{lgl%qélﬁ? %alnl(cf}uslé% ! %Sn\?'?lﬂ%?a%feq%fﬁtﬁ %é‘\ﬁ‘étﬁ’(f'égdqcﬂmpe“sat'ory(see

char acBehries i al's sgpan gntahéitibh,\/ﬁcésﬁ'ﬂrahﬁiﬁ‘ﬂhor@ﬁ)ﬁ&lQSgnaﬁ}@g daRRhSseR el as
randomi zeFI t a nmean lof 81. 45. 4 hours from presentation [nedian 6.6
hour s ’(“6?-653%’ agutg vasgulas failliey were treated with study drug within
1.01.8 hours fromrandom zation. Patients in the placebo group

recei VE66] medhe thimdtfiuiiovatlobd!, bshsed helkind f&to W Sconthliohehdt BE&Hs Whed the
rel aXif;'] 18, 30, 100 and 250 m:g/ kg/ d %{oups recei ved an average of
39, 4121099 cofiginsioommpeh valgr. Stuidveriogd thypeplsatiahiergmmeriyiseanwith heart

" ecel VafuRlARAaR dalsD ALRRN cHB AN Afbrld? (RN LRt Lol iSOl ne
pl acebo group receiving intravenous nitroglyceri uring the fti St 24
hour s, This fykk etimenlyselt @nd watesdmildsurbinandous Ieg4tions inttbe balyami teai®to B0,

100 an : L kal/ ) tivel y.. 100145 nea Responses.
Resul ¢ Hoiene IS, el R e EERE s ety dfines, S s Ergren

Li ker t (aSgtes)e Evéieal WAGe Suid entere dsluiespaces G deige redide€ the amdlihi dfés §gen

t hat :@n es atcrﬁ]lsé%a c%}r#inuu of val yes.. For exag_ﬂl,e, t he anpunt of
di sconf8F N SACAHEE Dot it capdssshornesyfdreath (lysengal Jividican Alse Foliachinihe
to an RiKgswhen lﬁmlﬂaﬁvn(&ﬁ nighS&AHaR ntakd AkhPHimE 8teAthinCind dleaging UFABHR
hypert ensi on, high bl ood pressure, arrhythm a and reduced renal bl ood

flow PPOHYITE nesitmehdysgngsdy §idoveylead isioge apibe moghprappeat Eatures of AHF

cont i Nyt acBleRulPEiWAS captures. Operationally a VAS is usually a
hori zontal line, 100 nmin | ength, anchored by word descriptors at
each end (e.g., no disconfort on one end and severe disconfort on the

ot her BR8] THae ami“esrdiac arrhibohiadmeane a cpniitianhehquo thetmushiztcontneyiof ef the

repres i c I f Wy [re siat.e. The VAS.score,is
det er mﬁeﬁpetg)g%@rn%égg r%rhg&lt %n%ﬁ%'qqﬂyif%r%? l!éyrﬂgﬁ #?18?131 {”hr'ef@eﬁef’ts rﬁ’swa'“é%a 'So‘i”ali]%e
li ne ttactyeerdpoiAnt urtisellytshey pathm ilewonthks 6¢ Yeieres nithutd) is cal RALeATyETdian
Nursing and Heal th 13:227-236, 1990). 1001461 The Likert Score is a

uni di jronal I Lh kn in the art., wherein the set af
scal e p %ﬂ'\; ar%?rﬁ%% ésgg%nggaog%'ﬁse‘fvﬁ%%lo?qﬁ@?‘éf%tﬁ‘?hﬁ%f W{lﬁdﬁ@ﬁ’éi‘%é‘ﬂﬂd? ee
r esponatstrected by a fartill rabinglete Woskags kealcdronat pherg aAhutidddMdverelMéekage
response Ec(?l e. The final scoérfﬁ_for .the respondents on the scale is
the sulforat it ]?e_aF‘a?'Etf‘ oGy infrtiqle Crtdiedschanmmay et eausha sariens ed
pat i erdbhofadl heAPigthnBRMyMeis, wAld can stk ﬁ%ﬂingﬁlg&’ P& LRGN QURN!
conpared to those in the placebo group. The c I ned relaxin-treated
group hgg&la | arger inprovenment in dyspnea severity conpared to
pl aced§ eaf N§/tcqs “pathepiwaiokeical’ relsstp adisbatce ohamapymabeediasicalng
t hr ougipgsibaldbd bibdHeRiRAPRAE nt
was ogghgr ved in the pat i eﬁ?@%ft@ezg?&e%g?rggt%g%%’n&g?ﬁ? H%q‘(rj%@gtd%? g%?
ncg/ kgbaormg gedseras gr eonditign iteed mpy net quatiNop dp reldedondisdaee. L'iPatiophSadég”
at all; . occurred in 23. 0% of.
pat 1 erif i R e o B B g B BB 5 R PPl Yt
underlying abnormalities and physiological disturbances.
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WO 2009/ 140659PCT/ 1. 152009/ 044249 and 100 ntg/ kg/d groups with a mean
decrease of 3-4 mmHg conpared to placebo. There were 36 adverse
events ofYy8HENST? on and/ or decreases in SBP whi ch netPCT/US2009/044249
prot ocol -speci fi ed study drug stopping rules, two of which were
serious adverse events (both in the relaxin 250 nctg/kg/d group).

Pr ot ocol - specified study drug discontinuation due to blood pressure
reduction occurred in 10.9% of patients across all groups, and was

nore fi0ezRlent Thater@l“aktiiokid€Bdn@d NI 0P Sscll 2MteRMangattY herfindHi 38¥er 1h6n 3%
with relaxin 10 and 250 ntg/ kg/d, respectively) conpared to

.30, 100 §
pl aceb'H‘pf’g?‘@%g'\ﬂ“ﬂ%mﬂéc"ajﬁﬂﬁ’Pé‘ﬁg HBERY Plasiiegieal andeathdlogienl pprcesssuwishin
r eductth Ran@eSidh besl, Mﬁdﬁ% i}hhﬁln’faiﬁ.Sltlog:hlr:';ﬁ?_tlggHk?stog];latgpﬁ%%téxeé e BRooth

cases did the trough SBP fall bel ow 8( I sconti nuat i on of
st udy Wvsey, inbispdstesssls) whish cawses them th dilatos Dilefior dfasteriplatioceintessels (irairp

t hera . f i Wi th P.reductigns;,.18 of 23

o o efibleOf e AAERLRM R0 Brolubdl R RS EVR i oS,

r ecei wasodihatiomthen@hN®| Al dachi culaxiy biatiensperific whixiereberddrs khtas IGROMnd
t he fqgﬁ éelaﬁin-treat d @%f%%? ég.ogg recei ved intravenous fluids _
and one Rs {TERERAN Soplht nisete cofls 8T the vaseylafreiwhish dmfuse agtyateh thercaplaikelin
250 nugédagé tb GLi0AD nitFOBLIdebyritki8e PAOEPRpRodRe NaL(FR08), 30 ntg/ kg/ d
groups required treatnent of blood pressure reduction. 100152] There
wer e i fferences j he incidence of renal failure reported as a
seri oﬁgo'&éver i'ée @%%t‘g‘]lé&vn@a{t?ﬂéeaéttfﬁwe gRslgsute Teaompensatpd heayt fadkwe” g
nmean GRaMB&SiniiHddRabl M Bedeh B MRASE A in36 / -
0.130. 49, 0. 080, 39 Aot s PReseht 39 ngs"?('ﬁ“fr*(%‘é% Sgsc %Bméagﬁga%oagé%@%ﬁ with
pl aceppininRlgxzgrtionpulmenamoeangesiionfonshest datey and eBeatedidatriirttic paptide tvelas e

For 228 R aFaRERaSER: 130 el e e YRR Ml (0. 5"

or greater increase in creatinine at both Day 5 and 14) al so trended
to beild2Zyr ealles teim “guspheafi refersae difficulgorraionsd bredbiagntrdé & gibal of ehtielPof
vs. pl : Wi t.h ny..vasodjlators, there was a transient
and ol arRay e BmanOnthdiPec DY RN oo ot aorso

t r eat mepgengn thepdrcuhading bloodr Thelieehd “oNigopatATH¥feed (0 Qi MOt & I5b4rad bidBthing

(chang}g} fram lﬂaselhi e | rll rreanh hemat ocrit at .48 hours: +0.42%in

pl aceBde 1R Mahyhishds slieved jragn ip an yprighs pesition (sitting epstanding as gppossdp
and 2%¢:lwmg)ka/ d groups, respectively; p=0.019 vs. placebo for

rel axin 30 ntg/ kg/d group), resolving by Day 5. There were no ot her
clini aboratory changes of note during the study. WO

2009/ i@?@ggpﬁf'ﬂﬁ%%'éw eachpractior gyfdelinestymgally defige epertengion as a systolic

Char aglkippdskre (SEPYRHBatEl! t(RGEARut FR) A% e, GRE BOMR Blbod pre%gjre as a SBP below
about 140 mm Hg, 130 mm Hg or 120 mm Hg, depending upon the particular study or guideline.
In the context of acute heart failure or other cardiac disease, hypotension may be characterized as
a SBP below about 110 mm Hg, 100 mm Hg, or 90 mm Hg. In some preferred embodiments,
the phrase a “normotensive or hypertensive state” refers to a SBP of greater than 125 mmH gat

the time of study screening or relaxin administration.

[0074] As used herein, the phrase “impaired renal function” is defined as an estimated
glomerular filtration rate (eGFR) of between 30 to 75 mL/min/1.73 m2, calculated using the
simplified Medification of Diet in Renal Disease (sMDRD) equation.

3]



30 100 250 Nunber of Subjects in Effi cacy Analysis 61 40 42 37

0 ) 2.
49 Men, (%8 goo%ngossg PCT/US2009/044249

[0075] The term “placebo” refers to a physiologically inert treatment that is often compared
in clinical research trials to a physiologically active treatment. These trials are usually carried
out as double blind studies and neither the prescribing doctor nor the patients know if they are
taking the active drug or the substance without any apparent pharmaceutical effect (placebo). It
has been observed that a patient receiving a physiologically inert treatment can demonstrate
improvement for his or her condition if he or she believes they are receiving the physiclogically
active treatment (placebo effect). Therefore, the inclusion of a placebo in a trial assures that the
statistically significant beneficial effect is related to the physiologically active treatment and not

simply a result of a placebo effect.

[0076] The definition of “rehospitalization” is a hospital readmission during a certain time
period after initial treatment. The time period is generally dependent on the kind of treatment

and the condition of the patient.

[0077] As used herein the term “cardiovascular death” refers to death that is primarily due to
a cardiovascular cause, such as death due 1o stroke, acute myocardial infarction, refractory

congestive heart failure and any sudden.

[0078] A “loop diuretic” means a drug used in patients with congestive heart failure or renal
insufficiency to reduce symptoms of hypertension and edema. A loop diuretic belongs to a class
of diuretic agents that reduces readsorption of sodium and chloride by the kidney leading to an

increased secretion of urine.

[0079] The term “about” when used in the context of a stated value, encompasses a range of up
to 10% above or below the stated value (e.g., 90-110% of the stated value). For instance, an
intravenous (IV) infusion rate of about 30 mcg/kg/day, encompasses IV infusion rates of

27 meg/kg/day to 33 mcg/kg/day.

[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 bascline status or to the status of an untreated or placebo-treated (e.g., not treated with

relaxin) subject,

Relaxin
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[0081] Relaxin is a polypeptide hormone that is similar in size and shape to insulin (Figure
1). More specifically, relaxin is an endocrine and autocrine/paracrine hormone belonging to the
insulin gene superfamily. The active form of the encoded protein consists of an A chain and a B
chain, held together by disulphide bonds, two inter-chains and one intra-chain. Thus, the
structure closely resembles insulin in the disposition of disulphide bonds. In humans, there are
three known non-allelic relaxin genes, relaxin-1 (RLN-1 or H1), relaxin-2 (RLN-2 or H2) and
relaxin-3 (RLN-3 or H3). HI and H2 share high sequence homology. There are two
alternatively spliced transcript variants encoding different isoforms described for this gene, Hl
and H2 are differentially expressed in reproductive organs (U.S. Patent No. 5,023,321 and
Garibay-Tupas et al., Molecular and Cellular Endocrinology 219:115-125, 2004), while H3 is
found primarily in the brain. The evolution of the relaxin peptide family in its receptors is
generally well known in the art (Wilkinson ef al., BMC Evolutionary Biology 5(14):1-17, 2005;
and Wilkinson and Bathgate, Chapter 1, Relaxin and Related Peptides, Landes Bioscience and
Springer Science + Business Media, 2007).

[0082] Relaxin activates specific relaxin receptors, i.e., LGR7 (RXFP1) and LGRS (RXFP2)
as well as GPCR135 and GPCR142. LGR7 and LGRS are leucine-rich repeat-containing, G
protein-coupled receptors (LGRs) which represent a unique subgroup of G protein-coupled
receptors. They contain a heptahelical transmembrane domain and a large glycosylated
ectodomain, distantly related to the receptors for the glycoproteohormones, such as the LH-
receptor or FSH-receptor. These relaxin receptors are found in the heart, smooth muscle,
connective tissue, and central and autonomous nervous system. Potent relaxins such as H1, H2,
porcine and whale relaxin possess a certain sequence in common, i.e., the Arg-Glu-Leu-Val-Arg-
X-X-lle sequence (SEQ ID NO:3) or binding cassette. These relaxins activate the LGR7 and
L.GR8 receptors. Relaxins that deviate from this sequence homology such as rat, shark, dog and
horse relaxins show a reduction in bioactivity 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 GPCR 142 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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the human GPCR135 and have very similar pharmacological properties to that of the human
GPCR135. Human and mouse as well as rat relaxin-3 binds to and activates mouse, rat, and
human GPCR135 at high affinity. In contrast, the mouse GPCR142 is less wel] conserved (i.e.,
74% homology) with human GPCR142. GPCR 142 genes from monkey, cow, and pig were
cloned and shown to be highly homologous (i.e., greater than 84%) to human GPCR142.
Pharmacological characterization of GPCR 142 from different species has shown that relaxin-3
binds to GPCR142 from different species at high affinity (see Chen er al. (2005) The Journal of
Pharmacology and Experimental Therapeutics 312(1):83-95).

[0083] Relaxin is found in both, women and men (see Tregear et al.; Relaxin 2000,
Proceedings of the Third International Conference on Relaxin & Related Peptides (22-27
October 2000, Broome, Australia). In women, relaxin is produced by the corpus luteum of the
ovary, the breast and, during pregnancy, also by the placenta, chorion, and decidua. In men,
relaxin is produced in the testes. Relaxin levels rise after ovulation as a result of its production
by the corpus luteum and its peak is reached during the first trimester, not toward the end of
pregnancy. In the absence of pregnancy its level declines. In humans, relaxin is plays a role in
pregnancy, in enhancing sperm motility, regulating blood pressure, controlling heart rate and
releasing oxytocin and vasopressin. In animals, relaxin widens the pubic bone, facilitates [abor,
softens the cervix (cervical ripening), and relaxes the uterine musculature. In animals, relaxin
also affects collagen metabolism, inhibiting collagen synthesis and enhancing its breakdown by

increasing matrix metalloproteinases. It also enhances angiogenesis and is a renal vasodilator.

[0084] Relaxin has the general properties of a growth factor and is capable of altering the
nature of connective tissue and influencing smooth muscle contraction. H1 and H2 are believed
to be primarily expressed in reproductive tissue while H3 is known to be primarily expressed in
brain (supra). As disclosed herein, H2 plays a major role in cardiovascular and cardiorenal
function and can thus be used to treat associated diseases. HI and H3 due to their homology
with H2 are contemplated to be suitable for treating cardiovascular disease. In addition,
pharmaceutically effective relaxin agonists with relaxin-like activity would be capable of

activating relaxin receptors and to elicit a relaxin-like response.
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Acute Heart Failure (AHF) Patients

[0085] AHF is the most common cause for hospital admission in patients older than 65 years
and for congestive heart failure-related morbidity (Cotter et al.,, American Heart Journal
155(1):9-18, 2008). In spite of the progress made in mortality-reducing drug therapies for
chronic (systolic) heart failure, including angiotensin-converting enzyme inhibitors, angiotensin
II receptor blockers, B-blockers, and aldosterone antagonists, no comparable progress has been
made in the art for AHF, where both therapy and mortality have not changed significantly over
the past 30 years (Allen et al., CMAJ 176:797-805, 2007). The classic AHF drugs such as loop
diuretics, nitroglycerin/nitroprusside, dobutamine, or milrinone have not been able to improve
AHF outcome (Allen et al., supra). The same is true for therapeutic strategies including
endothelin-1 receptor blockade with TEZOSENTAN, vasopressin V2 receptor antagonism using
TOLVAPTAN, the natriuretic peptide NESIRITIDE, and LEVOSIMENDAN which combines
calcium-sensitizing and vasodilatory properties. Chronic renal dysfunction is frequently a part of
the complex morbidity of AHF, particularly in older AHF patients. Deterioration of renal
function can induce or worsen AHF (i.e., cardiorenal syndrome) and is related to significant
morbidity in the AHF population. According to the ADHERE registry (Heywood, Heart Fail.
Rev. 9:195-201, 2004), impairment of renal function correlates with a worse prognosis for AHF.
Hence, treatment with relaxin provides a novel AHF therapy with favorable renal effects, which
significantly improves the prognosis for patients that are part of the AHF population. In
accordance, pharmaceutically active relaxin can be used to treat these AHF patients, or subjects
afflicted with acute cardiac decompensation evenis or symptoms, or subjects afflicted with acute

cardiac decompensation that is associated with AHF.

[0086] Patients with AHF can be classified into three groups based on their systolic blood
pressure at the time of presentation (See, e.g., Gheorghiade et al., JAMA, 296: 2217-2226, 2006;
and Shin et al., Am J Cardiol, 99[suppl]:4A-23A. 2007). The three groups include: 1) the
hypotensive group (low blood pressure); 2) the normotensive group (normal blood pressure) and

3) the hypertensive group (high blood pressure).

[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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patients have hearts that fail to adequately pump blood, meaning that the percentage of the blood

in the ventricle that is pumped out with each contraction is reduced.

[0088]  Normotensive AHF patients have higher blood pressure and typically a greater LVEF
than hypotensive AHF patients and are sometimes described as having “cardiac failure.” The
cause of AHF in these patients is a combination of both depressed cardiac function and

vasoconstriction.

{0089] Hypertensive AHF patients have higher blood pressure and typically a greater LVEF
than normotensive AHF patients and are generally described as having “vascular failure.” Even
though these patients have some degree of abnormal cardiac function, the predominant cause of

their AHF is vasoconstriction.

[0090] Current data indicates that vascular failure and cardiac failure may be the most
common types of AHF, as opposed to low cardiac output (ADHERE Scientific Advisory
Committee, Acute Decompensated Heart Failure National Registry (ADHERE) Core Module Q1
2006 Final Cumulative National Benchmark Report, Scios, Inc. pp. 1-19, 2006). Many patients
presenting with acute heart failure signs and symptoms, including pulmonary congestion on x-
ray, difficulty breathing (dyspnea) and normal (normotensive) or high (hypertensive) blood
pressure have preserved left ventricular function (generally >40% EF). These acute heart failure
patients exhibit problems with excessive vasoconstriction and with filling the ventricle with
blood, rather than the ability of the ventricle to pump blood. These patients are clearly

distinguishable from hypotensive AHF patients.

[0091] Traditional treatment of low cardiac output or cardiogenic shock (hypotensive AHF)
involve pharmacologic agents that cause the heart to contract harder (inotropic) and/or faster
(chronotropic) to maintain the perfusion of vital organs (See, e.g., Nieminen ef al., Eur Heart J,
26:384-416, 2005; and Shin ef 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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failure that increase heart rate would be detrimental to hypertensive acute heart failure patients, if

not contraindicated (Satpathy et al,, supra)

[6092] Generally, pharmaceutically effective relaxin or a pharmaceutically effective relaxin
agonist should be administered at a constant rate to provide safe relief and achieve a steady state
in the patient. For example, it is preferred to administer relaxin intravenously to maintain a
serum concentration of relaxin of from about 1 to 500 ng/ml. More specifically, the
administration of relaxin is continued as to maintain a serum concentration of 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. The subject would be treated with relaxin at about 10
to 1000 pug/kg of subject body weight per day rather than via a loading dose such as a bolus.
More preferably, the subject would be treated with relaxin at about 10 to about 250 pg/kg of
subject body weight per day. In another preferred embodiment, pharmaceutically effective
relaxin or an agonist thereof is administered at about 30 pg/kg/day. Other forms of
administering relaxin are also contemplated by the disclosure including, but not limited to,
subcutaneously, intramuscularly, sublingually and via inhalation. Notably, acute situations are
normally treated with a loading dose (bolus) because the patient is “acute” and needs instant
relief. However, this can lead to situation where the patient is overcompensated, thus, leading to
worsening of heart failure symptoms or even death. As described herein, administering relaxin

at a constant rate in acute situations is a safe and effective form of administration.
Relaxin Treatment Results in Balanced Vasodilation

[0093] Without wanting to be bound by theory, the beneficial effect of relaxin is believed to
be a direct result of relaxin acting as a receptor-specific vasodilator in the renal and systemic
vasculature by binding to specific relaxin receptors that are found on the smooth muscle tissue of
the vasculature. This in turn results in balanced vasodilation as both systemic and renal arteries
are vasodilated in a moderate but effective way without causing hypotension in the treated
patient. This property of relaxin as a receptor-specific and balancing vasodilator is particularly
advantageous in context in which it is desirable to obtain increased 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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any deleterious side effect during the process of treatment, A common problem with treatment
with non-specific vasodilators is that these drugs often lead to serious side effects in the treated
patients, mainly because general agonists act too potently and non-specifically. In comparison,
the moderate effect of relaxin slowly increases vasodilation in areas of the body where it is
needed the most. It is important to note that relaxin treatment does not cause hypotension as is
the case with many drugs that overcompensate for vasoconstriction. In particular, non-specific
vasodilators can cause large and small arteries and veins throughout the body to dilate
excessively, causing hypotension. Thus, when the patient receives a pharmaceutical composition
with pharmaceutically active relaxin or pharmaceutically effective relaxin agonist which targets
systemic and renal blood vessels via localized specific relaxin receptors (e.g., LRG7, LGRS,

GPCR1335, GPCR142 receptors) the result is balanced vasodilation without hypotension.

[0094] Consequently, relaxin can be used to reduce cardiac decompensation events by
selecting human subjects including AHF patients and/or individuals with AHF symptoms and/or
individuals suffering from acute vascutar failure who present with acute cardiac decompensation,
and administering to those subjects a pharmaceutical formulation with pharmaceutically active
relaxin. Relaxin reduces the acute cardiac decompensation events by binding to the relaxin
receptors (e.g., LRG7, LGRS, GPCR135, GPCR 142 receptors) resulting in balanced
vasodilation, i.e., a dual vasodilation in both the systemic and renal vasculature. Based on those
same principles, relaxin can be used to treat cardiac decompensation in human subjects including
AHF patients and/or individuals associated with symptoms of AHF and/or individuals suffering
from acute vascular failure. Particularly, such subjects receive pharmaceutically active human
relaxin (e.g., synthetic, recombinant) or pharmaceutically effective relaxin agonist in an amount
in a range of about 10 to 1000 pg/kg of subject body weight per day. In one embodiment, the
dosages of relaxin are 10, 30, 100 and 250 pg/kg/day. In another embodiment, these dosages
result in serum concentrations of relaxin of about 3, 10, 30 and 75 ng/ml, respectively. In one
preferred embodiment, pharmaceutically effective relaxin or an agonist thereof is administered at
about 30 ug/kg/day. In another preferred embodiment, pharmaceutically effective relaxin or an
agonist thereof is administered at about 10 to about 250 pg/kg/day. In another embodiment, the
administration of relaxin is continued as to maintain a serum concentration of relaxin of from
about 0.5 to about 500 ng/ml, more preferably from about 0.5 to about 300 ng/m!, and most

preferably from about 3 to about 75 ng/ml. Most preferably, the administration of relaxin is
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continued as to maintain a serum concentration of relaxin of about 10 ng/ml or greater. Relaxin
has also been shown to be fully effective at a serum concentration of 3-6 ng/ml. 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, arrhythmia, reduced renal blood flow,
and renal insufficiency. Furthermore, these relaxin concentrations can ameliorate or reduce
neurohormonal imbalance, fluid overload, cardiac arrhythmia, cardiac ischemia, risk of

mortality, cardiac stress, vascular resistance, and the like.

[0095] The duration of relaxin treatment is preferably kept at a range of about 4 hours to
about 96 hours depending on the patient, and one or more optional repeat treatments as needed.
For example, with respect to frequency of administration, relaxin administration can be a
continuous infusion lasting from about 8 hr to 72 hours of treatment. Relaxin can be given
continuously via intravenous or subcutaneous administration. For intravenous administration,
relaxin can be delivered by syringe pump or through an IV bag. The IV bag can be a standard
saline, half normal saline, 5% dextrose in water, lactated Ringer’s or similar solution in a 100,
250, 500 or 1000 ml 1V bag. For subcutaneous infusion, relaxin can be administered bya
subcutaneous infusion set connected to a wearable infusion pump. Depending on the subject, the
relaxin administration is maintained for as specific period of time or for as long as needed to

achieve stability in the subject.

[0096] Some subjects are treated indefinitely while others are treated for specific periods of
time. It is also possible to treat a subject on and off with relaxin as needed. Thus, administration
can be continued over a period of time sufficient to achieve an amelioration or reduction in acute
cardiac decompensation events, including but not limited to, dyspnea, hypertension, arrhythmia,
reduced renal blood flow and renal insufficiency. Relaxin may be administered in higher doses
if necessary to prevent death due to AHF and/or acute vascular failure associated complications

such as sudden cardiac arrest.
Relaxin Treatment Does Not Cause Renal Toxicity and Is Diuretic-Sparing

[0697] 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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treatment. Despite the growing recognition of the frequent presentation of combined cardiac and
renal dysfunction, also termed the "cardiorenal syndrome," its underlying pathophysiology is not
well understood. No consensus as to its appropriate management has been achieved in the art.
Because patients with heart failure are surviving longer and die less frequently from cardiac
arrhythmia, cardiorenal syndrome is more and more prevalent and proper management is needed
(Gary Francis (2006) Cleveland Clinic Journal of Medicine 73(2):1-13). The disclosure solves
this need. It provides a method of treating acute decompensated heart failure (AHF) and/or acute
vascular failure in a human subject who also suffers from renal insufficiency. This method
includes selecting a human subject with symptoms of acute cardiac decompensation and renal
insufficiency, wherein the subject has a systemic and renal vasculature comprising relaxin
receptors. Relaxin is administered to the subject and performs a dual action by binding to the
relaxin receptors in the systemic and renal vasculature, resulting in balanced vasodilation. As
noted above, such subjects receive pharmaceutically active human relaxin (e.g., synthetic,
recombinant) or pharmaceutically effective relaxin agonist in an amount in a range of about 10 to
1000 pg/kg of subject body weight per day. In one embodiment, the dosages of relaxin are 10,
30, 100 and 250 pg/kg/day. In another embodiment, these dosages result in serum
concentrations of relaxin of about 3, 10, 30 and 75 ng/ml, respectively. In one preferred
embodiment, pharmaceutically effective relaxin or an agonist thereof is administered at about

30 pg/kg/day. In another preferred embodiment, pharmaceutically effective relaxin or an agonist
thereof is administered at about 10 to about 250 pg/kg/day. The administration of relaxin is
continued as to maintain a serum concentration of 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 continued as to maintain a serum
concentration of relaxin of 10 ng/ml or greater. Depending on the subject, the relaxin
administration is maintained for as specific period of time or for as long as needed to achieve
stability in the subject. For example, the duration of relaxin treatment is preferably kept at a
range of about 4 hours to about 96 hours, more preferably from about 8§ hr to 72 hours,

depending on the patient, and one or more optional repeat treatments as needed.

[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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marker of heart failure. Its effects include systemic vasodilation and unbalanced vasodilation in
the kidney, i.e., efferent arteriolar constriction and afferent arteriole vasodilation. As described
herein, brain natriuretic peptide (BNP) levels are reduced when relaxin is administered to AHF
patients and/or patients with acute vascular failure. This makes BNP a convenient AHF marker
since it is reduced as the severity of AHF is reduced. Monitoring BNP levels in patients that are
treated with relaxin is, thus, a convenient way to assess the risk of mortality associated with AHF
and/or acute vascular failure. Thus, the disclosure provides a method for reducing mortality risk
in a human subject with symptoms of acute cardiac decompensation. The relaxin is administered
in an amount effective to reduce the acute cardiac decompensation in the subject by binding to
the relaxin receptors in the vasculature of the subject, thereby resulting in reduced levels of BNP.
The reduced levels of BNP can be physically measured in order to predict risk of mortality in the
AHF and/or acute vascular failure patient. Generally, the reduced levels of BNP are due to
reduced cardiac stress following a reduction in vascular resistance. The reduction in vascular
resistance is in turn due to the balanced vasodilation which is the result of relaxin binding to

relaxin receptors that are found on smooth muscle cells of the vasculature.

[0099) Relaxin causes low to no renal toxicity when it is given to AHF and/or acute vascular
failure patients in comparison to most available drugs. Even with higher serum concentrations of
about 75ng/ml relaxin is far less toxic than currently available medications (e.g., loop diuretics
such as furosemide, angiotensin converting enzyme inhibitors such as captopril, angiotensin
receptor biockers such as candesartan, and the like). One important feature of this disclosure is
that relaxin preserves the renal function while causing little to no renal toxicity during treatment.
Although existing drugs may preserve some renal function they also increase renal toxicity in
patients. This renal toxicity then further deteriorates the heart condition. In comparison, relaxin
will achieve a steady-state maintenance of most patients due to the absence of renal toxicity.
This allows the unstable AHF and/or acute vascular failure population to revert back to a more
stable CHF population or to achieve a stable condition where the likelihood of exacerbating heart

failure is significantly reduced.

Relaxin Compositions and Formulations
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{00100]  Relaxin, relaxin agonists and/or relaxin analogs are formulated as pharmaceuticals to
be used in the methods of the disclosure. Any composition or compound that can stimulate a
biological response associated with the binding of biologically or pharmaceutically active relaxin
(e.g., synthetic relaxin, recombinant relaxin) or a relaxin agonist (e.g., relaxin analog or relaxin-
like modulator) to relaxin receptors can be used as a pharmaceutical in the disclosure. General
details on techniques for formulation and administration are well described in the scientific
literature (see Reminglon's Pharmaceutical Sciences, Maack Publishing Co, Easton Pa.).
Pharmaceutical formulations containing pharmaceutically active relaxin can be prepared
according to any method known in the art for the manufacture of pharmaceuticals. The
formulations containing pharmaceutically active relaxin or relaxin agonists used in the methods
of the disclosure can be formulated for administration in any conventionally acceptable way
including, but not limited to, intravenously, subcutaneously, intramuscularly, sublingually,
topically, orally and via inhalation. Illustrative examples are set forth below. In one preferred

embodiment, relaxin is administered intravenously.

[00101]  When the drugs are delivered by intravenous injection, the formulations containing
pharmaceutically active relaxin or a pharmaceutically effective relaxin agonist can be in the form
of a sterile injectable preparation, such as a sterile injectable aqueous or oleaginous suspension.
This suspension can be formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above. The sterile injectable
preparation can also be a sterile injectable solution or suspension in a nontoxic parenterally-
acceptable diluent or solvent. Among the acceptable vehicles and solvents that can be employed
are water and Ringer's solution, an isotonic sodium chloride. In addition, sterile fixed oils can
conventionally be employed as a solvent or suspending medium. For this purpose any bland
fixed oil can be employed including synthetic mono- or diglycerides. In addition, fatty acids

such as oleic acid can likewise be used in the preparation of injectables.

[00102]  Pharmaceutical formulations for oral administration can be formulated using
pharmaceutically acceptable carriers well known in the art in dosages suitable for oral
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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can be obtained through combination of relaxin compounds with a solid excipient, optionally
grinding a resulting mixture, and processing the mixture of granules, after adding suitable
additional compounds, if desired, to obtain tablets or pills. Suitable solid excipients are
carbohydrate or protein fillers which include, but are not limited to, sugars, including lactose,
sucrose, mannitol, or sorbitol; starch from corn, wheat, rice, potato, or other plants; cellulose
such as methyl cellulose, hydroxypropylmethyl-cellulose, or sodium carboxymethylcellulose;
and gums including arabic and tragacanth; as well as proteins such as gelatin and collagen. If
desired, disintegrating or solubilizing agents may be added, such as the cross-linked polyvinyl
pyrrolidone, agar, alginic acid, or a salt thereof, such as sodium alginate. Pharmaceutical
preparations of the disclosure that can also be used orally are, for example, push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin and a coating such as glycerol or
sorbitol. Push-fit capsules can contain relaxin mixed with a filler or binders such as lactose or
starches, lubricants such as talc or magnesium stearate, and, optionally, stabilizers. In soft
capsules, the relaxin compounds may be dissolved or suspended in suitable liquids, such as fatty

oils, liquid paraffin, or liquid polyethylene glycol with or without stabilizers.

[00103]  Aqueous suspensions of the disclosure contain relaxin in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients include a suspending
agent, such as sodium carboxymethylcellulose, methylcellulose, hydroxypropylnethylceilulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia, and dispersing or
wetting agents such as a naturally occurring phosphatide (e.g., lecithin), a condensation product
of an alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation product of

ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethylene oxycetanol), a

condensation product of ethylene oxide with a partial ester derived from a fatty acid and a hexitol

(e.g., polyoxyethylene sorbitol mono-oleate), or a condensation product of ethylene oxide with a
partial ester derived from fatty acid and a hexitol anhydride (e.g., polyoxyethylene sorbitan
monooleate). The aqueous suspension can also contain one or more preservatives such as ethyl
or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents and
one or more sweetening agents, such as sucrose, aspartame or saccharin, Formulations can be

adjusted for osmolarity,
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[00104]  Oil suspensions can be formulated by suspending relaxin in a vegetable oil, such as
arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid paraffin. The oil
suspensions can contain a thickening agent, such as beeswax, hard paraffin or cetyl alcohol.
Sweetening agents can be added to provide a palatable oral preparation. These formulations can

be preserved by the addition of an antioxidant such as ascorbic acid.

[00105] Dispersible powders and granules of the disclosure suitable for preparation of an
aqueous suspension by the addition of water can be formulated from relaxin in admixture with a
dispersing, suspending and/or wetting agent, and one or more preservatives. Suitable dispersing
or wetting agents and suspending agents are exemplified by those disclosed above. Additional

excipients, for example sweetening, flavoring and coloring agents, can also be present.

[00106] The pharmaceutical formulations of the disclosure can also be in the form of oil-in-
water emulsions. The oily phase can be a vegetable oil, such as olive oil or arachis oil, a mineral
oil, such as liquid paraffin, or a mixture of these. Suitable emulsifying agents include naturally-
occurring gums, suich as gum acacia and gum tragacanth, naturally occurring phosphatides, such
as soybean lecithin, esters or partial esters derived from fatty acids and hexitol anhydrides, such
as sorbitan mono-oleate, and condensation products of these partial esters with ethylene oxide,
such as polyoxyethylene sorbitan mono-oleate. The emulsion can also contain sweetening and
flavoring agents. Syrups and elixirs can be formulated with sweetening agents, such as glycerol,
sorbitol or sucrose. Such formulations can also contain a demulcent, a preservative, a flavoring

or a coloring agent.
Administration and Dosing Regimen of Relaxin Formulations

[00107] The formulations con.taining pharmaceutically active relaxin or pharmaceutically
effective relaxin agonist used in the methods of the disclosure can be administered in any
conventionally acceptable way including, but not limited to, intravenously, subcutaneously,
intramuscularly, sublingually, topically, orally and via inhalation. Administration will vary with
the pharmacokinetics and other properties of the drugs and the patients' condition of health.

General guidelines are presented below.
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[00108] The methods of the disclosure reduce acute cardiac decompensation events in
subjects who suffer from acute cardiac decompensation associated with AHF and/or acute
vascular failure, and/or related conditions. In addition, the methods of the disclosure treat acute
cardiac decompensation in subjects who suffer from acute cardiac decompensation associated
with AHF, including AHF patients and/or patients with acute vascular failure. The amount of
relaxin alone or in combination with another agent or drug (e.g., diuretic) that is adequate to
accomplish this is considered the therapeutically effective dose. The dosage schedule and
amounts effective for this use, i.e., the “dosing regimen,” will depend upen a variety of factors,
including the stage of the disease or condition, the severity of the disease or condition, the
severity of the adverse side effects, the general state of the patient's health, the patient's physical
status, age and the like. In calculating the dosage regimen for a patient, the mode of
administration is also taken into consideration. The dosage regimen must also take into
consideration the pharmacokinetics, i.e., the rate of absorption, bioavailability, metabolism,
clearance, and the like. Based on those principles, relaxin can be used to treat cardiac
decompensation in human subjects including AHF patients and/or individuals associated with

symptoms of AHF and/or individuals who suffer from acute vascular failure.

[00109] The disclosure provides relaxin and a diuretic for simultaneous, separate or sequential
administration. The disclosure also provides relaxin and a diuretic for combined use in therapy.
The disclosure also provides the combination of relaxin and a diuretic for use in therapy. The
disclosure also provides the use of relaxin and a diuretic in the manufacture of a medicament for
treating acute cardiac decompensation events. The disclosure also provides the use of relaxin in
the manufacture of a medicament for treating acute cardiac decompensation events, wherein the
medicament is prepared for administration with a diuretic. The disclosure also provides the use
of a diuretic in the manufacture of a medicament for treating acute cardiac decompensation
events, wherein the medicament is prepared for administration with relaxin. The disclosure also
provides relaxin and a diuretic for use in a method of treating acute cardiac decompensation

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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events, wherein relaxin is prepared for administration with relaxin. The disclosure also provides
relaxin for use in a method of treating acute cardiac decompensation events, wherein relaxin is
administered with a diurctic. The disclosure also provides a diuretic for use in a method of

treating acute cardiac decompensation events, wherein relaxin is administered with relaxin.

[00111] Further contemplates is the use of relaxin in the manufacture of a medicament for
treating acute cardiac decompensation events, wherein the patient has previously (e.g., a few
hours before, one or more days before, efc.) been treated with a diuretic. In one embodiment, the
diuretic is still active in vivo in the patient. The disclosure also provides the use of a diuretic in
the manufacture of a medicament for treating acute cardiac decompensation events, wherein the

patient has previously been treated with relaxin.

[00112] The state of the art allows the clinician to determine the dosage regimen of relaxin for
each individual patient. As an illustrative example, the guidelines provided below for relaxin can
be used as guidance to determine the dosage regimen, i.e., dose schedule and dosage levels, of
formulations containing pharmaceutically active relaxin administered when practicing the
methods of the disclosure. As a general guideline, it is expected that the daily dose of
pharmaceutically active H1, H2 and/or H3 human relaxin (e.g., synthetic, recombinant, analog,
agonist, efc.) is typically in an amount in a range of about 10 to 1000 pg/kg of subject body
weight per day. In one embodiment, the dosages of relaxin are 10, 30, 100 and 250 pg/kg/day.

In another embodiment, these dosages result in serum concentrations of relaxin of about 3, 10, 30
and 75ng/mlL., respectively. In one preferred embodiment, pharmaceutically effective relaxin or
an agonist thereof is administered at about 30 pg/kg/day. In another preferred embodiment,
pharmaceutically effective relaxin or an agonist thereof is administered at about 10 to about

250 pg/kg/day. In another embodiment, the administration of relaxin is continued as to maintain
a serum concentration of 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/mi. Most
preferably, the administration of relaxin is continued as to maintain a serum concentration of
relaxin of 10 ng/ml or greater. Relaxin has also been shown to be fully effective at a serum
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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high blood pressure, arrhythmia, reduced renal blood flow, renal insufficiency and mortality.
Furthermore, these relaxin concentrations can ameliorate or reduce neurohormonal imbalance,
fluid overload, cardiac arrhythmia, cardiac ischemia, risk of mortality, cardiac stress, vascular
resistance, and the like. Depending on the subject, the relaxin administration is maintained for as
specific period of time or for as long as needed to achieve stability in the subject. For example,
the duration of relaxin treatment is preferably kept at a range of about 4 hours to about 96 hours,
more preferably 8 hours to about 72 hours, depending on the patient, and one or more optional

repeat treatments as needed.

[00113]  Single or multiple administrations of relaxin formulations may be administered
depending on the dosage and frequency as required and tolerated by the patient who suffers from
acute cardiac decompensation, AHF and/or conditions related to AHF and/or individuals
suffering from acute vascular failure. The formulations should provide a sufficient quantity of
relaxin to effectively ameliorate the condition. A typical pharmaceutical formulation for
intravenous administration of relaxin would depend on the specific therapy. For example,
relaxin may be administered to a patient through monotherapy (i.e., with no other concomitant
medications) or in combination therapy with another medication such as a diuretic or other drug.
In one embodiment, relaxin is administered to a patient daily as monotherapy. In another
embodiment, relaxin is administered to a patient daily as combination therapy with another drug.
Notably, the dosages and frequencies of relaxin administered to a patient may vary depending on

age, degree of illness, drug tolerance, and concomitant medications and conditions.

[00114] In some embodiments, relaxin is provided as a | mg/mL solution (3.5 mL in 5 mL
glass vials). Placebo, which is identical to the diluent for relaxin, is provided in identical vials.
Relaxin or placebo is administered intravenously to the patient in small volumes using a syringe
pump in combination with normal saline in a piggyback configuration. Compatible tubing and a
3-way stopcock, which have been tested and qualified for use with relaxin are used to administer
the relaxin formulation. Doses are administered on a weight basis and adjusted for each patient
by adjusting the rate of relaxin drug delivered by the infusion pump. In some embodiments, each

subject is dosed for up to 48 hours with study drug.

47



p=0. 18 p=0.75 Day 60 CQutcomnes Days alive out of hospital
14.2 47.0 + 13.0 47. 10.1 4 . =0. =0, =0.
WO 2009/140659 9 10 8 10.1  p=0.40p OP(l:i6 20(())9/31484249

Adjunct Therapies for Treating Normotensive and Hypertensive AHF Patients

[00115] There are a wide variety of approved antihypertensive drugs including vasodilators,
adrenergic blockers, centrally acting alpha-agonists, angiotensin-converting enzyme (ACE)
inhibitors, angiotensin II receptor blockers (ARBs), calcium channel blockers and multiple types
of diuretics (e.g., loop, potassium-sparing, thiazide and thiazide-like). In some embodiments, the
present disclosure provides methods of treating dyspnea associated with acute heart failure in
normotensive and hypertensive patients comprising administration of relaxin in combination
with an adjunct therapy such as an antihypertensive drug. In some methods, the antihypertensive
drug is selected from but not limited to the following ACE inhibitors, beta-blockers and

diuretics.

[60116] Angiotensin Converting Enzyme (ACE) inhibitors have been used for the treatment
of hypertension for many years. ACE inhibitors block the formation of angiotensin I, a
hormone with adverse effects on the heart and circulation in CHF patients. Side effects of these
drugs include a dry cough, low blood pressure, worsening kidney function and electrolyte
imbalances, and sometimes, allergic reactions. Examples of ACE inhibitors include captopril
(CAPOTEN), enalapril (VASOTECY), lisinopril (ZESTRIL, PRINIVIL), benazepril
(LOTENSIN), and ramipril (ALTACE). For those patients who are unable to tolerate ACE
inhibitors, an alternative group of drugs, called the angiotensin receptor blockers (ARBs), can be
used. These drugs act on the same hormonal pathway as ACE inhibitors, but instead block the
action of angiotensin II at its receptor site directly. Side effects of these drugs are similar to
those associated with ACE inhibitors, although the dry cough is less common. Examples of this
class of medications include losartan (COZAAR), candesartan (ATACAND), telmisartan
(MICARDIS), valsartan (DIOVAN), and irbesartan (AVAPRO).

[00117] Beta-blockers are drugs that block the action of certain stimulating hormones, such as
epinephrine (adrenaline), norepinephrine, and other similar hormones, which act on the beta
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

48



Car di ovascul ar death or 17.2% 10. 1% 2. 6% 8. 4% Rehospi tal i zati on (KM%
[0.55 (0.17- [0.13 (0.02- [0.46 (0.13- [HR (95% Cl)]) t
1.03)] 1."%8)2?‘{9’14%%. 32

PC%/UE;QOL/MM@

effects on the heart muscle over time. Generally, if CHF patients receive beta-blockers they are
given at a very low dose at first which is then gradually increased. Side effects include fluid
retention, low blood pressure, low pulse, and general fatigue and lightheadedness. Beta-blockers
should also not be used in people with diseases of the airways (e.g., asthma, emphysema) or very
low resting heart rates. Carvedilol (COREG]) has been the most thoroughly studied drug in the
setting of congestive heart failure and remains the only beta-blocker with FDA approval for the
treatment of congestive heart failure. However, research comparing carvedilol directly with
other beta-blockers in the treatment of congestive heart failure is ongoing. Long acting
metopropol (TOPROL XL) is also effective in patients with congestive heart failure. Digoxin
(LANOXIN) is naturally produced by the Foxglove flowering plant and has been used for
treatment of CHF patients for a decade. Digoxin stimulates the heart muscle to contract more
forcefully. Side effects include nausea, vomiting, heart rhythm disturbances, kidney dysfunction,
and electrolyte abnormalities. In patients with significant kidney impairment the dose of digoxin

needs to be carefully adjusted and monitored.

[00118] Diuretics are often used in the treatment of CHF patients to prevent or alleviate the
symptoms of fluid retention. These drugs help keep fluid from building up in the lungs and other
tissues by promoting the flow of fluid through the kidneys. Although they are effective in
relieving symptoms such as shortness of breath and leg swelling, they have not been
demonstrated to positively impact fong term survival. When hospitalization is required, diuretics
are often administered intravenously because the ability to absorb oral diuretics may be impaired.
Side effects of diuretics include dehydration, electrolyte abnormalities, particularly low
potassium levels, hearing disturbances, and low blood pressure. It is important to prevent low
potassium levels by providing supplements to patients, when appropriate. Any electrolyte
imbalances may make patients susceptible to serious heart rhythm disturbances. Examples of
various classes of diuretics include furosemide (LASIX), hydrochlorothiazide, bumetanide
(BUMEZX), torsemide (DEMADEX), and metolazone (ZAROXOLYN). Spironolactone
(ALDACTONE) has been used for many years as a relatively weak diuretic in the treatment of
various diseases. This drug blocks the action of the hormone aldosterone. Aldosterone has
theoretical 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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potassium levels and, in males, breast tissue growth (gynecomastia). Another aldosterone
inhibitor is eplerenone (INSPRA).

Relaxin Agonists

[00119] In some embodiments, the present disclosure provides methods of treating dyspnea
associated with acute heart failure in normotensive or hypertensive patients comprising
administration of a relaxin agonist. In some methods, the relaxin agonist activates one or more
relaxin-related G-protein coupled receptors (GPCR) selected from but not limited to RXFPI,
RXFP2, RXFP3, RXFP4, FSHR (LGRI), LHCGR (LGR2), TSHR (LGR3), LGR4, LGRS, LGR6
LGR7 (RXFPI) and LGRS (RXFP2). In some embodiments, the relaxin agonist comprises the
amino acid sequence of Formula I of WO 2009/007848 of Compugen (herein incorporated by

reference for the teaching of relaxin agonist sequences).

[00120] Formula I peptides are preferably from 7 to 100 amino acids in length and comprise
the amino acid sequence: X1- X2- X3~ X4- X5- X6- X7- X8- X9- X10- X1 1- X12- X13- X14-
X15- X16- X17- X18~ X19- X20-X21- X22- X23- X24- X25- X26- X27- X28- X29- X30- X31-
X32- X33; wherein X1 is absent or G or a small naturally or non-naturally occurring amino acid;
X2 is absent or Q or a polar naturally or non-naturally occurring amino acid; X3 is absent or K or
a basic naturally or non-naturally occurring amino acid; X4 is absent or G or a small naturally or
non-naturally occurring amino acid; X5 is absent or Q or S a polar naturally or non-naturally
occurring amino acid; X6 is absent or V or A or P or M or a hydrophobic naturally or non-
naturally occurring amino acid; X7 is absent or G or a small naturally or non-naturally occurring
amino acid; X8 is absent or P or L or A naturally or non-naturally occurring amino acid; X9 is
absent or P or Q naturally or non-naturally occurring aminoe acid; X 10 is absent or G or a small
naturally or non-naturally occurring amino acid; X11 isabsenforAorHorEorDora
hydrophobic or a small or an acidic naturally or non-naturally occurring amino acid; X12 is
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; X 14 is absent or R or K or Q or P or a basic or a polar naturally or non-
naturally occurring amino acid; X15 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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small naturally or non-naturally occurring amino acid; X17 is absent or Y or a hydrophobic or an
aromatic naturally or non-naturally occurring amino acid; X18 is absent or A or a hydrophobic or
small naturally or non-naturally occurring amino acid; X19 is absent or A or a hydrophobic small
naturally or non-naturally occurring amino acid; X20 is absent or F or a hydrophobic or an
aromatic naturally or non-naturally occurring amino acid; X21 is absent or S or T or a polar
naturally or non-naturally occurring amino acid; X22 is absent or V or a hydrophobic naturally
or non-naturaily occurring amino acid; X23 is absent or G or hydrophobic or small non-naturally
occurring amino acid or replaced by an amide; X24 is absent or R or a basic naturally or non-
naturally occurring amino acid; X25 is absent or R or a basic naturally or non-naturally occurring
amino acid; X26 is A or a hydrophobic or small naturally or non-naturally occurring amino acid;
X27 is Y or a hydrophobic or an aromatic naturally or non-naturally occurring amino acid; X28
is A or a hydrophobic or small naturally or non-naturally occurring amino acid; X29is A ora
hydrophobic or small naturaily or non-naturally occurring amino acid; X30 is F or a hydrophobic
naturally or non-naturally occurring amino acid; X31 is S or T or a polar naturally or non-
naturally occurring amino acid; X32 is V or a hydrophobic naturally or non-naturally occurring
amino acid; X33 is absent or G or hydrophobic or small naturally or non-naturally oceurring
amino acid or replaced by an amide; or a pharmaceutically acceptable salt thereof (SEQ 1D
NO:4). In some preferred embodiments, the relaxin agonist comprises the sequence of peptide
P59CI13V (free acid) GQKGQVGPPGAA VRRA Y AAFSV (SEQ ID NO:5). In another
preferred embodiment, the relaxin agonist comprises the sequence of peptide P74C13V (free
acid) GQKGQVGPPGAA VRRA Y AAFS VGRRA Y AAFS V (SEQ DD NO: 6). Further
derivatives of the human complement C1Q tumor necrosis factor-related protein 8 (CTRPS8 or
C1QTS8) such as peptide P59-G (free acid Gly) GQKGQVGPPGAACRRA Y AAFSVG (SEQ ID
NO:7) are also contemplated to be suitable for use in the methods of the present disclosure. The
amino acid sequence of C1QT8 is set forth as SEQ [D NO:8
MAAPALLLLALLLPYGAWPGLPRRPCVHCCRPAWPPGPYARVSDRDLWRGDLWRGLP
RVRPTIDIEILKGEKGEAGVRGRAGRSGKEGPPGARGLQGRRGQKGQVGPPGAACRRA
YAAFSVGRRAYAAFSVGRREGLHSSDHFQAVPFDTELVNLDGAFDLAAGRFLCTVPGV
YFLSLNVHTWNYKETYLHIMLNRRPAAVLYAQPSERSVMQAQSLMLLLAAGDAVWVR
MF QRDRDNAIYGEHGDLYITFSGHLVKP AAEL.
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[00121] The present disclosure also encompasses encompasses homologues of these
polypeptides, such homologues can be at least 50%, at least 55%, at least 60%, at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 85%, at least 90%, at least 95% or
more say 100% identical to the amino acid sequence of an exemplary relaxin agenist (e.g., SEQ
ID NO:5 or SEQ ID NO:6), as can be determined using BlastP software of the National Center of
Biotechnology Information (NCBI) using default parameters, optionally and preferably including
the following: filtering on (this option filters repetitive or low- complexity sequences from the
query using the Seg (protein) program), scoring matrix is BLOSUMSG62 for proteins, word size is
3, E value is 10, gap costs are 1 1, 1 (initialization and (initialization and extension). Optionally
and preferably, nucleic acid sequence identity/homology is determined with BlastN software of
the National Center of Biotechnology Information (NCBI) using default parameters, which
preferably include using the DUST filter program, and also preferably include having an E value
of 10, filtering low complexity sequences and a word size of 1 1. Finally the present disclosure
also encompasses fragments of the above described polypeptides and polypeptides having
mutations, such as deletions, insertions or substitutions of one or more amino acids, either

naturally occurring or artificially induced, either randomly or in a targeted fashion.
Medical Uses

[00122] The disclosure provides medical uses of relaxin as defined above. Thus, for example,
the disclosure provides a relaxin for use in treating dyspnea in a human subject. In another
embodiment the disclosure provides a relaxin for use in treating 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, and wherein the method comprises administering
the H2 relaxin to the subject in an amount effective to reduce their in hospital worsening heart
failure. In another embodiment the disclosure provides a relaxin for use in treating 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%, 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
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[00123] The disclosure also provides the use of a relaxin in the manufacture of a medicament
for treating dyspnea in a human subject. The disclosure also provides the use of a relaxin in the
manufacture of a medicament for treating 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. The disclosure also provides the use of a relaxin in the manufacture of a
medicament for treating 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%.

[00124] Other features of the relaxin and the treatments associated with these uses are

disclosed above.

[00125] The disclosure also provides the use of a relaxin and an antihypertensive drug in the
manufacture of a medicament for treating the conditions discussed above. The antihypertensive
drug may be selected as described above e.g. from the group consisting of vasodilators,

adrenergic blockers, centrally acting alpha-agonists, angiotensin-converting enzyme inhibitors,

angiotensin I receptor blockers, calcium channel blockers and diuretics.

[00126] The disclosure also provides a relaxin and an antihypertensive drug, as a combined
preparation for simultaneous separate or sequential use in treating the conditions discussed
above. Similarly, the disclosure provides a relaxin and an antihypertensive drug, for combined

use in treating the conditions discussed above.

[00127]  The disclosure also provides a relaxin for use, in combination with an
antihypertensive drug, in treating the conditions discussed above. Similarly, the disclosure
provides an antihypertensive drug for use, in combination with a relaxin, in treating the

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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method for treating the conditions discussed above, wherein the antihypertensive drug is
administered, or is prepared for administration, with a relaxin. The relaxin and/or

antihypertensive drug may also be used in this way in the manufacture of a medicament.

[00129]  The disclosure also provides a relaxin for use in a method for treating the conditions
discussed above, wherein the subject previously received an antihypertensive drug in the
preceding 48 hours. Similarly, the disclosure provides an antihypertensive drug for use in a
method for treating the conditions discussed above, wherein the subject previously received a
relaxin drug in the preceding 48 hours. The relaxin and/or antihypertensive drug may also be
used in this way in the manufacture of a medicament. For these embodiments, the subjects may
have received the other drug less than 48 hours previously e.g. in the preceding 24 hours, the
preceding 12 hours, or the preceding 6 hours. Typically, the previously-administered drug will
still be present in the subject’s body and will be detectable. The remaining presence of this

previously-administered drug distinguishes these subjects from the general human population.
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EXPERIMENTAL

[00130] The following specific examples are intended to iltustrate the disclosure and should

not be construed as limiting the scope of the claims.

[00131] Abbreviations: AHF (acute heart failure or decompensated congestive heart failure);
AUC (area under the curve); BNP (brain natriuretic peptide); (BP) blood pressure; BUN (blood
urea nitrogen); CHF (congestive heart failure); CI (cardiac index); CO (cardiac output), CrCl
(creatine clearance); DBP (diastolic blood pressure); dL (deciliters); eGFR (estimated
glomerular filtration rate); hr (hour); HR (heart rate); ICU (intensive care unit); 1V
(intravenous); IVCD (intraventricular conduction delay); kg (kilogram); L (liter); LAHB (left
anterior hemiblock); LBBB (left bundle branch block); LVEDP (left ventricular end diastolic
pressure); LVEF (left ventricular ejection fraction); mcg or pg(microgram); mEq
(milliequivalents); MI (myocardial infarction); mIU (milli-international units); mL (millititer);
NYHA (New York Heart Association); PAH (para-aminohippurate); PAP (pulmonary arterial
pressure); PCWP (pulmonary capillary wedge pressure); PD (pharmacodynamic); RAP (right
atrial pressure); RBBB (right bundle branch block); RBF (renal blood flow); rhRIx or rhRLX
(recombinant human relaxin); Rlx or RLX (relaxin); RR (respiratory rate); SBP (systolic blood
pressure); Sl (stroke index); sMDRD (simplified Modification of Diet in Renal Disease); SQ
(subcutaneous SQ); SVR (systemic vascular resistance); T (temperature); VAS (visual analog
scale); VF (ventricular fibrillation); VT (ventricular tachycardia); and WHF (worsening heart

failure).

EXAMPLE 1

Study of Recombinant Human Relaxin in Patients with Systemic Sclerosis

[00132] Overview. Clinical trials with relaxin 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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a statistically significant increase in predicted creatinine clearance (see Figure 5). These findings
support the hypothesis that relaxin administration was associated with balanced systemic and

renal vasodilation.

[00133] In addition, 570 human subjects have been treated with relaxin in 19 completed trials.
These subjects included patients with fibromyalgia, women undergoing egg donation, pregnant
women at term, healthy female and male volunteers, healthy adults undergoing orthodontic

therapy, and systemic sclerosis patients.

[00134]  Findings and Conclusion. As described herein, relaxin can be administered safely in
subjects with a variety of underlying conditions. In a number of these trials, data suggested that

relaxin causes balanced systemic and renal vasodilation,

EXAMPLE 2

Study of Recombinant Human Relaxin in Patients with Acute Heart Failure

[00135] Overview. A multi-center, randomized, double-blind, placebo-controlled clinical
trial was conducted to determine the safety and efficacy of recombinant human relaxin (thRLX)
in patients with decompensated congestive heart failure (CHF). The terms decompensated CHF
and acute heart failure (AHF) are used interchangeably herein. Patients hospitalized for AHF
(defined as including all of dyspnea at rest or with minimal exertion, pulmonary congestion as
evidenced by interstitial edema on chest radiograph, and an elevated BNP or NTproBNP), and
having an estimated glomerular filtration rate of 30-75 ml/min/1.73m* and a SBP >125 mmHg at
the time of screening were eligible for randomization within 16 hours from presentation to
standard AHF care plus a 48-hour TV infusion of placebo or relaxin (RLX; 10, 30, 100 or

250 meg/kg/d) and were followed up to day 180. A total of 234 patients were enrolled in the
study.

[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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pg/mL]. Systolic blood pressure (SBP) had to be >125 mmkHg at the time of screening.

Impaired renal function was defined as an estimated glomerular filtration rate (eGFR) of between
30 to 75 mL/min/1.73 m?, calculated using the simplified Modification of Diet in Renal Disease
(sMDRD) equation (Levey et al., Ann Intern Med, 130:461-470, 1999). Randomization was to
occur within 16 hours of initial presentation. Patients had to qualify after receipt of at least 40

mg of intravenous (I'V) furosemide (or equivalent dose of alternative loop diuretic).

[00137]  Exclusion Criteria. Fever (temperature greater than 38°C); acute contrast-induced
nephropathy or recent administration of contrast; ongoing or planned 1V treatment with positive
inotropic agents, vasopressors, vasodilators (with the exception of IV nitrates infused at a dose
<0.1 mg/kg/h if SBP>150 mmHg), or mechanical support (intra-aottic balloon pump,
endotracheal intubation, mechanical ventilation or any ventricular assist device); severe
pulmonary disease; significant stenotic cardiac valvular disease; previous organ transplantation
or admission for cardiac transplantation; clinical diagnosis of acute coronary syndrome within 45
days prior to screening; major surgery within 30 days of screening; hematocrit less than 25%;
major neurologic event within 45 days prior to screening; troponin level at screening greater than
3 times the upper limit of normal; AHF caused by significant arrhythmias; non-cardiac

pulmonary edema; or known significant liver disease..

[00138]  Study Drug. Recombinant human relaxin (thRIx) was produced using a proprietary
process as a single chain precursor, termed Mini-C-prorelaxin, in a recombinant E. col; strain.
Inclusion bodies containing the precursor were released from the cells by homogenization and
recovered by centrifugation. Mini-C-prorelaxin was extracted from the inclusion bodies,
refolded with a redox buffer (in order to build the disulfide bridges), and partially purified by
silica adsorption and ion exchange chromatography. The leader sequence and the peptide
connecting the B-chain to the A-chain were then removed enzymatically. The resulting relaxin
was then purified by three successive chromatography steps (ion exchange and reversed phase).
Formulation of the product was achieved by ultra- and diafiltration. The rhRIx was formulated

as a sterile acetate buffered parenteral solution.

[00139]  Srudy 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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Sel ect ed Adverse Events
Conference on Harmonization Good Clinical Practice guidelines. All patients provided informed

written consent prior to participation. Consenting patients who met all study inclusion and none
of the study exclusion criteria were randomized to receive in double blind manner, either IV
placebo or relaxin at 10, 30, 100 or 250 mcg/kg/d for 48 hours in addition to standard therapy for
AHF at the discretion of the investigator. The placebo used for the study was the same solution
as the diluent used to prepare the 100 pg/kg/day dose. The randomization ratio was 3:2:2:2:2,
respectively. Relaxin (Corthera, San Mateo, CA) was manufactured using recombinant
techniques and was identical to the naturally-occurring peptide hormone. By protocol, the study
drug infusion was to be terminated if the patient’s SBP was reduced to <100 mmHg or by >40
mmHg compared to baseline in two successive measurements, 15 minutes apart. Investigators
were not prohibited from utilizing any standard medication thought necessary to treat patients
enrolled in the study, including additional vasodilators. Following a 4-hour washout peried
during which time I'V vasodilators, IV pure inotropes and meals were withheld, hemodynamic,

renal, and clinical responses to 48 hours of study drug infusion were assessed.

[00140]  Patient-reported dyspnea was assessed using both a standard 7-point Likert Scale and
a standard 100-mm Visual Analog Scale (VAS). Assessments were performed at baseline (VAS
only), 6h, 12h, 24h, 48h after initiation of drug therapy and at Days 3, 4, 5 and 14.
Questionnaires were administered in the local language, and investigators received training in the
standardized administration of these evaluations. Daily, serial physician-reported assessments of
heart failure signs and symptoms were conducted including jugular venous distension, rales,
edema, orthopnea, and dyspnea on exertion. In-hospital worsening heart failure was defined as a
physician-determined assessment based on worsening symptoms or signs of heart failure and the
need for the addition or institution of IV medications or mechanical support to treat AHF. Vital
status and rehospitalization information was collected by telephone at Day 30, Day 60 and (vital
status only at) Day 180. When the last enrolled patient reached Day 60, telephone contact was
made with all patients who were between Day 60 and Day 180 of follow-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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complementary instruments: (a) Change in dyspnea by Likert scale, and (b) Change from
baseline by Visual Analog Scale. 2.) In-hospital worsening heart failure (WHF) to Day 5. 3.)
Renal impairment, assessed by multiple measures, including: (a) Renal impairment as defined by
a 225% increase in serum creatinine from baseline to day 3, and (b) Persistent renal impairment
as defined by creatinine increase of 0.3 mg/dL or above at both day 5 and 14 from
randomization. 4.) Length of initial hospital stay. 5.) Days alive and out-of-hospital to Day 60.
6.) Death due to cardiovascular causes or rehospitalization for heart failure or renal failure to
Day 60. 7.) Mortality due to cardiovascular causes to Day 180. In addition, serial assessments
of safety were performed including vital signs, physical examinations, adverse events and

clinical laboratory evaluations.

[00142]  Statistical Methods. Data are presented as means with standard deviations unless
otherwise specified. Missing data were generally imputed by a last-observation-carried-forward
approach. The worst observed dyspnea Likert or VAS score was carried forward from the time
of death or worsening heart failure. The area under the curve representing the change in VAS
score from baseline through Day 5 was computed by trapezoidal rule. For patients who died
during the initial hospitalization, length of stay was imputed as the maximum observed plus 1
day (33 days). Each relaxin group was compared to placebo, without adjustment for multiple
comparisons, using logistic regression for the binary cutcomes, and the Wilcoxon rank sum test
for continuous measures (with the van Elteren extension for the analysis of the length of stay and
days alive out of hospital at Day 60), unless otherwise noted. To control for regional variations
in this relatively small study, region as a covariate or stratifying variable was prospectively pre-
specified in the analyses of treatment effect. Rehospitalization and mortality rates through Day
180 were estimated using Kaplan-Meier (product-limit) methods, and groups compared using the
Wald test of the treatment effect from Cox regression models, where time-to-event was censored

at last patient contact for patients without the event of interest.

[00143]  The sample size in this phase 2 study was selected empirically and the study was not
prospectively powered for statistical significance of any specific outcome 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
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safety concerns, to determine which endpoints demonstrated treatment sensitivity and to
document the effect size for further statistical power calculations. The chairperson of an
unblinded, independent Data Safety and Monitoring Board reviewed safety data monthly during
the conduct of the study.

[00144]  Srudy Population. The study enrolled 234 patients at 54 sites in 8 countries (USA,
Belgium, Italy, Poland, Israel, Hungary, Romania and Russia) from December, 2007 to August,
2008 with the final study contact in October, 2008. The safety analysis population consists of
230 patients who received any amount of study drug. The efficacy analysis population consists
of 229 patients who received study drug, excluding one patient who violated multiple major
eligibility criteria. Patients were 70.3+10.5 years old and 56% male, with a screening blood
pressure of 147419 mmHg and extensive co-morbidities (Table 3-1). There were no clinically
meaningful or statistically significant differences in characteristics among the five treatment
groups. Patients were randomized at a mean of 8.4+5.4 hours from presentation [median 6.6
hours (Q1-Q3: 4.0-13.4)] and were treated with study drug within 1.0+1.8 hours from
randomization. Patients in the placebo group received a mean duration of infusion of 44 hours,
while those in the relaxin 10, 30, 100 and 250 meg/kg/d groups received an average of 39, 41, 41
and 42 hours of study drug, respectively. Patients received standard therapy in addition to study
drug with 18.0% of the placebo group receiving intravenous nitroglycerin during the first 24
hours, compared to 10.0%, 9.5%, 13.5 and 4.1% in the relaxin 10, 30, 100 and 250 mcg/kg/d

groups, respectively.

[00145)  Dyspnea Responses. Results are presented via the Visual Analog Score (VAS) and
the Likert Score. The VAS score measures a characteristic or attitude that ranges across a
continuum of values. For example, the amount of discomfort an AHF patient feels ranges across
a continuum from none to an extreme amount of discomfort and/or pain including dyspnea,
hypertension, high blood pressure, arrhythmia and reduced renal blood flow. From the patient's
perspective this spectrum 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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determined by measuring in millimeters from the left hand end of the line to the point that the

patient marks (Wewers ef al., Research in Nursing and Health 13:227-236, 1990).

[00146]  The Likert Score is a unidimensional scaling method known in the art, wherein the set
of scale items are rated on a numerical (herein 7-point) Disagree-Agree response scale. Each
patient was asked to rate each item on the response scale. The final score for the respondents on

the scale is the sum of their ratings for all of the items.

[00147]  Relaxin-treated patients had rapid, meaningful and sustained dyspnea improvement
compared to those in the placebo group. The combined relaxin-treated group had a larger
improvement in dyspnea severity compared to placebo as early as 6 hours after initiation of
therapy, persisting throughout all time points assessed. The best response to treatment was
observed in the patients receiving relaxin at the dose of 30 mcg/kg/d. Moderately or markedly
better dyspnea on the Likert Scale at all of the 6h, 12h and 24h assessments occurred in 23.0% of
patients in the placebo group compared to 40.5% in the relaxin 30 mcg/kg/d group (p= 0.044;
Table 3-2). The VAS similarly demonstrated a sustained, positive trend of drug effect on relief
of dyspnea. The area under the curve (AUC) for change from baseline to Day 5 in the dyspnea
VAS was 1679+£2556 mm*hr in the placebo group compared to 2567+2898 mm*hour in the
relaxin 30 meg/kg/d group (p= 0.11; Table 3-2), and these observed changes correspond to
averages of 14, 21, 22, 21 and 18 mm improvement over the 5 days for the placebo and relaxin
10, 30, 100 and 250 mcg/kg/d groups, respectively. Similar results are evident for the VAS AUC
through Day 14 (Table 3-2) where placebo mean was 46229003 mm*hr compared to
8214+8712 mm*hour in the relaxin 30 meg/kg/d group (p=0.053). These changes correspond to

averages of 14, 10, 25, 25 and 21 mm over the 14 days, for the respective groups.

[00148]  Shori-term Qutcomes. There were consistent trends (p<0.20) in favor of relaxin
therapy compared to placebo in multiple in-hospital assessments. In particular, the relaxin dose
of 30 meg/kg/d appeared most effective with supportive trends in the groups receiving 10 and
100 meg/kg/d. Physician-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 5 (Table 3-3)
and at Day 14, associated with trends toward greater decrease in body weight and decreased

diuretic use in the refaxin-treated patients. The cumulative incidence of worsening heart failure
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by day 5 was lower in the relaxin groups compared to placebo (Table 3-2), and the mean length
of stay for the index hospitalization tended to be 0.9-1.8 days shorter in the relaxin groups than

for placebo (Tabie 3-2; p=0.18 for relaxin 30 mcg/kg/d vs. placebo group).

[00149]  Post-Discharge Outcomes. Patients were followed for an average of 122+53 days. A
total of 15 patients died by Day 60, and 20 patients by Day 180, 12 for cardiovascular causes.
Forty-three patients were rehospitalized by Day 60; 15 due to heart failure and none due to renal
failure. Relaxin-treated patients demonstrated trends toward improvement in longer-term
clinical outcomes (Table 3-2). At Day 60, the mean number of days alive and out-of-hospital
was 44.2+14.2 in the placebo group, while it was approximately 4 days greater in the relaxin-
treated patients (p=0.16 for 30 meg/kg/d vs. placebo group). The Kaplan-Meier estimate of the
combined incidence of death due to cardiovascular causes or rehospitalization due to heart
failure or renal failure at day 60 was 17.2% in the group receiving placebo, but much less in the
relaxin-treated patients with an estimated 87% hazard reduction in the relaxin 30 meg/kg/d group
(p=0.053 vs. placebo). Similar findings were evident when all-cause mortality was included
(Table 3-2). The Kaplan-Meier estimate of Day 180 cardiovascular mortality was 14.3% in the
placebo group, but was considerably less in the relaxin-treated groups (p=0.046 for relaxin 30
meg/kg/d compared to placebo by Fisher’s exact test of the incidence densities). The

corresponding Kaplan-Meier estimates for all-cause mortality demonstrated similar trends.

[00150)  Safety Endpoints. Adverse events and serious adverse events were evenly distributed
across study groups and represented the natural history of patients hospitalized with AHF (Table
3-4). There were no individual or pattern of adverse events suggesting a deleterious study drug

effect.

[00151)  Relaxin has known vasodilating activity and consequently, changes in blood pressure
were carefully monitored. During the 48-hour infusion period, the placebo group had a 12-20
mmHg decrease from baseline in systolic blood pressure (SBP) and the relaxin-treated patients
had similar reductions (Figure 21). The average 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 meg/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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and 100 meg/kg/d groups with a mean decrease of 3-4 mmHg compared to placebo. There were
36 adverse events of hypotension and/or decreases in SBP which met protocol-specified study
drug stopping rules, two of which were serious adverse events (both in the relaxin 250 meg/kg/d
group). Protocol-specified study drug discontinuation due to blood pressure reduction occurred
in 10.9% of patients across ail groups, and was more frequent in relaxin-treated groups (20.0%,
9.5%, 7.9% and 16.3% with relaxin 10, 30, 100 and 250 mcg/kg/d, respectively) compared to
placebo (3.3%) with no apparent dose-response. Most blood pressure reductions occurred during
the first 6-12 hours of therapy. In no cases did the trough SBP fall below 80 mmHg. Afer
discontinuation of study drug, SBP stabilized or rose in most of these patients with no therapy (1
of 2 placebo patients with SBP reductions; 18 of 23 relaxin-treated patients), In the placebo
group, 1 patient (1.6%) received intravenous fluids for hypotension, while 5 patients from the
four relaxin-treated groups (3.0%) received intravenous fluids and one asymptomatic patient also
received dobutamine in the relaxin 250 meg/kg/d group. None of the patients in the 10 or 30

mcg/kg/d groups required treatment of blood pressure reduction.

[00152]  There were no differences in the incidence of renal failure reported as a serious
adverse event among the study groups (Table 3-4). At Day 14, mean changes in creatinine from
baseline were 0.08+0.46, 0.07+0.24, 0.13x0.49, 0.08+0.39 and 0.10+0.39 mg/dL (p-value for
each group vs. placebo > 0.97). The proportion of patients at Day 14 with an increase of 0.3
mg/dL or more was 16.7%, 19.4%, 26.3%, 24.2% and 37.2% (p=0.03 for 250 mcg/kg/d vs.
placebo). Persistent renal impairment (0.3 mg/dL or greater increase in creatinine at both Day 5
and 14) also trended to being greater in patients receiving relaxin 250 meg/kg/d (p=0.19 vs.
placebo).

[00153]  As with many vasodilators, there was a transient and clinically insignificant decrease
in hematocrit in all active treatment groups that occurred during study drug administration
(change from baseline in mean hematocrit at 48 hours: +0.42% in placebo group and 0.57%,
1.45%, 0.25%, 0.64% in relaxin 10, 30, 100 and 250 mcg/kg/d groups, respectively; p=0.019
vs. placebo for relaxin 30 mecg/kg/d group), resolving by Day 5. There were no other clinical

laboratory changes of note during the study.
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Table 3-1 Baseline Patient Characteristics
Relaxin {(meg/kg/d)
Group Placebo 10 30 100 250
Number of Subjects in
Efficacy Analysis 61 40 42 37 49
Men, % 65.6 52.5 42,9 51.4 61.2
Age, yr 68.4 (9.9) 722(11.0)  71.6(9.2) 692 (11.6)  70.7(11.0)
Weight, kg 80.7(15.6) 80.2(16.9) 79.9(13.0) 84.5(250) 80.2(16.7
Ischemic heart disease, % 67.2 62.5 78.6 64.9 73.5
Hypertension history, % g2.0 87.5 90.5 81.1 87.8
Diabetes history, % 49.2 325 52.4 324 40.8
Mitral regurgitation, % 23.0 30.0 31.0 324 36.7
Atrial fibrillatior/ flutter, % 42.6 60.0 42.9 56.8 38.8
Ejection fraction <40%, % 44.2 48.4 53.6 68.0 55.6
Hospitalized for AHF in
prior year, % 295 325 38.1 43.2 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
It 37.7 42.5 40.5 35.1 44.9
v 19.7 12.5 333 37.8 28.6
NT-pro-BNP
>2000 pg/mL, % 754 70.0 833 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) 145.4(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 283124y 252(11.7)  282(10.7)  25.7(10.7)  26.7(10.8)
Sodium, meq/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 8.0 (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] 17.5] [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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Table 3-2 Effect Of Relaxin On Primary Treatment Targets
Relaxin (mcg/kg/d)
Placebo 10 30 100 250
Number of Subjects in
Efficacy Analysis 61 40 42 37 49
Short-term Outcomes:
% moderately/ markedly  23.0% 27.5% 40.5% 13.5% 22.4%
better dyspnea at 6, 12 p=0.54 p=0.044 p=0.28 p=0.86
and 24 hrs (Likert)
Dyspnea AUC Change 1679+ 2500 + 2567+ 2486 + 2155+
from baseline to Day 5 2556 2908 2898 2865 2338
(VAS; mm*hr) p=0.15 p=0.11 p=0.16 p=0.31
Dyspnea AUC Change 4621 + 6366 = 8214 = 8227+ 6856 +
from baseline to Day 14 2003 10078 8712 9707 7923
(VAS; mm*hr) p=0.37 p=0.053 p=0.064 p=0.16
Worsening 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 Stay 120+£7.3 109+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+14.2 470+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% CD]) + 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% CDOD 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-
CDI**, 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-  [0.08 (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; 1 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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Table 3-3 Improvement in Signs of Heart Failure

Relaxin (meg/kg/d)

Placebo 10 30 100 250
Number of Subjects in
Efficacy population 61 40 42 37 49
% of subjects at Day 5 with:
No edema 47.5 55.0 64.3 1 51.4% 6127
No rales 672 65.0 76.2 70.3 71.4
JVP <6 cm 67.2 72.5 78.6 73.0 76.6 +
Median total IV diuretic dose 170 100 100 90 + 140
from randomization to Day 5  (80-300) (40-200) (60-360) (40-200) (60-340)
[mg; median (Q1-Q3)]
Median change in body -2.0 -2.0 -3.0 2.5 -2.0

weight from baseline to Day  (-4.2-0.0) (-4.5-0.0) (-5.0-0.0) (-4.7-0.8) (-4.0-0.0)
14 [kg; median (Q1; Q3)]

T p<0.001; * 0.001<p=0.05; +, 0.05<p=<0.20 for Wilcoxon rank sum test of change in score from
baseline (for signs), van Elteren extension of the Wilcoxon test (for diuretic dose), or ANOVA
(for body weight). JVP, jugular venous pressure.
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Table 3-4 Selected Adverse Events

Relaxin (mcg/kg/d)
Group Placebo 10 30 100 250
Number of Subjects in Safety
Groups 61 40 42 38 49
Serious adverse events (SAEs)
to Day 30
Patients with any SAEs to Day 10 7 7 3 8
30, n (%) (16.4%)  (17.5%) (16.7%) (7.9%) (16.3%)
Total number of SAEs 13 8 12 3 11
Cardiac failure, n (%) 5(82%) 2(5.0%) 1(24%) 0O 2(6.1%)
Ventricular fibrillation, n (%) 0 1 (2.5%) 0 0 0
Noncardiac chest pain, n (%) 0 2 (5.0%) 0 0 1 (2.0%)
Hypotension, n (%) 0 0 0 0 2(4.1%)
Acute respiratory failure, n (%) 0 0 0 1 {2.6%) 0
Pneumonia, n (%) 1(1.6%) 0O 3(7.1%) 0 0
Bronchitis, n (%) 0 0 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%) 0O 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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[00154]  Findings. As shown in Figures 6-11 of the interim analysis and Figures 12 and 13 of
the final analysis, relaxin treatment resulted in measurable improvements in dyspnea. Although
all patients received benefit from relaxin treatment, patients with NT-pro-BNP of greater than
2000, patients with systolic blood pressure greater than the median, and patients with creatinine
clearance of less than the median, received the greatest benefit (Figures 7-11). Surprisingly, a
low dosage of 30 pg/kg/day of relaxin provided the most rapid and marked relief of dyspnea as
measured using a 7-point Likert score (Figure 12). Across all relaxin-treated groups, the trends
in VAS measurements (Figure 13) of dyspnea also unexpectedly indicated that the beneficial
effect of relaxin treatment was persistent (e.g., through day 14). Both instruments (VAS and
Likert) are accepted measures of dyspnea in heart failure patients, although the categorical scale
(Likert) appears more sensitive to early changes, while the ordinal scale (VAS) appears more

sensitive to late changes.

[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, tength 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 IV 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 [4 days. Treatment with relaxin was associated with trends toward

68



and Day 14 (6.8% (7 5% (7.3% (10.8% (15.2% + P<0.05; +, p<0.20.
[ 00154] Fi ndi n(7:; shown in Figures 6-11 of the interim analysis
and Fi gur¥9 24® 1&9@913 of the final analysis, relaxin tr@T(SaR09/044249
resulted in nmeasurable inprovenents in dyspnea. Although all patients
received benefit fromrelaxin treatnent, patients with NT-pro-BNP of
greater than 2000, patients with systolic blood pressure greater than
the nedian, and patients wth creatinine clearance of |ess than the

medi an,impepeiestdnbiter gﬁlﬁﬁfaﬁﬁéhnlilﬁ[]&fdpbmfs': anWdfn} ds?%n%jo)f heaﬁ’faﬁ&ﬂe r}glﬁﬁtal a

Iowdosaeof %?h ﬁig“a ay of rel axin provid e most rapid

mar ked ‘T eriete %‘S‘rg"’b cagt rﬁfa?%r“é‘ddla‘éﬁsﬁdaradeaﬂlpm|r¢itosmtaihemoacaosedays

( Fi gur end230-d m&a &kl fﬁbﬁm e
maasuregents &ﬁ u]r\é 13a of tg Eg%@gﬁgctgﬁvg%% 0eS(t: m H}?%(Q %X‘g?%at
t he bed®&f ‘Blgéﬂ”l’e fl"@egh 8fm'tﬂébla>6ﬂﬁllcrrt@atimmte saaswplensaﬁd HIIIm&g?kgd doses of

t hr oughg| n nd, Li. ken re.accepte

neasur esgﬁ{ gﬁasrgr@gé %bn&ﬂjzgljr}' Fe %nagsat?f Epxdn '“a%‘f‘ﬁaatgq@tw@“fed in this
cat egostudsl scal e (Liked) appears nore sensitive to early changes,
while the ordinal scale (VAS) appears nore sensitive to | ate changes.
[ 00155] The beneficial effect of relaxin included a reduction of acute
cardi ac deconpensation events including not only dyspnea, but extra
body wei ght due to retention of fluids, length of hospital stay,

li kel | HY487bof \Fﬂwps tl’@l:hﬁt:&t-l(&dlﬁhd?ﬁr@ﬁmnﬂ@ﬁﬁe ﬁ&&edt@%@loﬁlrb’(m‘ﬁq bgip aRGeg
for |n¥ ggﬁé&s \QJ‘E 5 ? cerl nd an i nci dence of é)nl ng

hear t algé[/ure (B GUT e 2 TTop %@él g‘?ﬂ‘? cSaPpsang Sﬂééroéti@éimcwsmhemthough

i nci derirceh&afosmrlﬁebetdﬁg:]eﬂfrlbh@ﬂf &onf)é’dtleR\ﬁtthﬁQ@ﬂE ?glférf%d%%sgl ny\/a ? Sy E(gd

to be ﬁllndﬁa %ﬁvant whi | e shorter hospi stays ant

| nci deRewdsrsigos e ‘E‘a*mSzﬁa?wléﬁowmsleénmtqdassmqh\spemﬁqaanbodmems

phar mamee&) 98 is -mddi are dverse effects
on renal  function, d;f;l%qtg %Ste(?fgﬂemg%sg'%leg 'ﬁ%gf& Cgrrr glog{]thfjﬁ'lsf’]f)?"? SYligsare
Not ewotRd§(st9ad tyHbose skiblsé ircibs anmresintendaaibd v\hﬂﬁ&f the sédpe oftiR\:@lilh@ns and
synptomati c hypotension in relaxin-treated patients (see, Figures 20
and 21), which one of skill in the art may have expected of a
chronotropi c agent or an indiscrimnate vasodil ator.
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clinical endpoints, including signs of heart failure, in-hospital

wor seni ng of heart failure, length of stay, cardiovascular death or

rehospitalization at 60 days, and 180-day cardi ovascul ar nortality.

These effects were nost marked in the 30 ntg/ kg/d rel axin group,

al t hough simlar but smaller trends ﬁe seen wth I D and 100

ncg/ kg/ d doses of relaxin. There weFEATYSconcer ni ng safety signals

for relaxin in AHF patients identified in this study. 100157] Vari ous

modi fi catli oné piaamacgtically stye B2 relavan foF ussama methed fos digptinafysinepessociated
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and spirit of the disclosure. Although the disclosure has been

descri bedh‘i‘??S?f(?ﬁ%é&eﬂUﬁ' with specific preferred embodinents, it

shoul d be understood that the clains should not be unduly limted to

such speéi f i dheplipouhssntivaly adtivd&i8d¢laxinps deimedrodilfimdawhenin tiof subjeet is in a

descri bquﬁ@ﬁﬁ&‘{ffﬂte G d W9 AUty lfag di scl osure, which are understood
IlTed 1n

by those the art are Intended to be within the scope of
the cl ai 8. IMS 1. har paceut.i cal |, ctive H2 rel axin for use
n ot Hod FOFPherBagering b BB T & e’ b A de BhEo s LORG s o
i N a humagspacdysseiatadhath Rutede@nipgparet QaGt fddure ind W 1ABoAB Fidieh FlealdRcat
t he onset gf B he method. 2. The pharmaceutically active 1-12 relaxin
as clai md ™i*claim1, wherein the subject is in a hypertensive state
at the onset _of the nmethod. 3. The pharnmaceutically active H2

rel axi n 4s ciThs phsgmacquiiqally petive Himdpdn as eldimed insflaime3, Whereiaylans taast one

associ at egidd éitaredtiRneifie M RROSARSH theablp falibiNz@rapeki@e Hopath N
indicia of cardiac ischema, 4. The E armaceutically active H2

rel axi n derospalieipsiosariograp dhepresshes ofichest pain. e nresgage op Aparhyiimipg of
cardi ac ipsghertratihckifakass &g, iiduR dbh@mar QUstafid}$ast i ng of a positive
troponin test, an abnormal el ectrocardi ogram the presence of chest

pain, the pr : La,; Likjve.creat] i -
Pest, and an pparnapERPAITEHOT S & Rk iy CRLRG i ARSANE |
H2 r el axilefl watheplay giestion fradtioaiimihg rangh el Wntotdi, sudfjacloast H8%. a | ef t
ventricular ejection fraction in the range of 20%to 40% or of at

| east 40%  Bhe flhengheticaly suitve Halrélyximad dat@edd dladhFY ivheraia tigd sabjgrds | n

claimb5, 0 %E%lf‘ige Bnleyipglj[leb i%t i's normotensive or hypertensive. 7. The
phar maceuti calTy actrve relaxin as clained in claim1, wherein

t he subject has acute deconpensated heart failure and a left
ventricul’ar &heRtarssrenticaly active Be relaxip asdsimgdm plaimdosvhergin thegubject has

phar nmacedhit€@dchbyip@gitédifat I nFdnd%iléR AdtrchRE §Bdioh FraSicdioMuteasHRLEI0,
the subject has a left ventricular ejection fraction in the range of

20% to 4Q% i I 112 . rel axi al.ed in
lai m s, oot b RORMTREE Lo Arblly bbind, o R fo BB on
of at | eddtvenwioylar ejgetion fraction iy theiceage P4 4 48%t i ve H2 rel axin as
clainmed in any one of clains 7 to 9, wherein the subject is

nor not engi veThe pharmaceutically active H2 relaxin as claimed in claim 8, wherein the subject has a

left ventricular ejection fraction of at least 40%.

10. The pharmaceutically active H2 relaxin as claimed in any one of claims 7 to 9, wherein

the subject is normotensive.

11.  The pharmaceutically active H2 relaxin as claimed in any one of claims 7 to 9, wherein

the subject is hypertensive,

12. A pharmaceutically active H2 relaxin for use in a method for treating acute

decompensated heart failure in a human subject, wherein the subject has acute decompensated
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11. The pharmaceutically active H2 relaxin as clainmed in any one of
clainms 7 to 9, wherein the subject is hypertensive. 12. A
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The pharmaceuti cal active H2 relaxin as cla claim
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pr essur evedfe ]]ﬂrEssﬁr@ afidh 138 SediRure end-aﬁstom}ﬁesah@ ﬂq@%?ﬂ&rhi%@hécﬁla@&&kt}{&e 112
relaxin as c wh

ai ned |n?%‘?recedﬁg§calm erein the subject is
renal | y [PHEAFIRSIPPUL lo leRryrairisuar ciertion friany ryeda@nr%ku%déws% ther%py
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in the rha@g%lof 35 to 75 mUm n. 22. The pharmaceutically active 112
rel axi n &8 ¢'%Fmed in any preceding claim wherein the subject has
dyspnea requiring hospitalization. 23. The pharmaceutically active
112 rel dRi n Therharmachutralinacking HA rededrasrlpimedinplaimih brvdiersin $he subjept is
rel axi n nbfmAdRivBbSHypEeGsilv®@ the subject for at |east 24 hours 24. The
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to 960 209/ K@é giaymaceutically active H2 relaxin as claimed in any preceding claim, wherein the

subject is renally impaired.
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26. The pharmaceutically active 112 relaxin as clained in claim 25,
wherein the 112 relaxin is admnistered to the subject at an
intravenous infusion rate in the range of 10 jig/kg/day to 250
jiglkg/day. 27. The pharmaceutically active H2 relaxin as clainmed in
claim 26, wherein the H2 relaxin is adm nistered at an intravenous

i nf usi on21.at EhelpRarr&euti ANY EctOE HB Coldxk ks G rikANN &leébowmeraﬁ ek ¥ hes 28.

The pharnaceuti cal | tive relaxin .as clained in claim
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rate of 10 ji g/ kg/day, of 30 g/ day, of 100 ji ?/day, or of 250
jiglkg/ d&y. Thpgharmaecuiigally ﬁ%’(‘f%iﬂ? reéﬂafm@scgmdwearmm simagherdingthped i n
claim ZSSUbWagaﬁpﬁebeeqﬁﬂ;gg ﬁ@,b@mhﬂm}ls adm ni stered at an i ntravenous
infusion rate of 30 jig/kg/day. 30. The pharmaceutically active 112
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any preceding claim wherein reduction in dyspnea is statistically
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and 24 oyt StRlh i fP28le R 2 G TR ey in Lo Brecddifs BRANRESHRE ol 1Y
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7 times idsenigiered ol thsublpct gt asdptR¥pROYS 'néﬁlonwnﬁmmﬁe‘éﬁm{g@@{dwmé’ém ve
H2 rel axjigikg&ycl ai med in any preceding claim wherein the nmethod al so
reduces the body weight of the subject by at |least 0.5 kg over a

14-day pef.i Ofhe h%aceﬁlﬁll?%%‘ﬂ§%lnca§-lcia¥ne9% élMﬁ"x 2'5'2\vﬁe%1%%ﬂ2@éaxﬂ @i med

in any precedln claim wherein the net reduces risk of
deat h™ or 2THHERT pAR iNraYsneTs lbﬁm%rétegwf@@se Yy 0agkp/dase 190egke/BB. The
pharmaceutically active 142 relaxin as clainmed in claim 37, wherein
t he met hdfd rBgebemacenicalbnactizgH? relaxings clla@tvdslml%lml%z\aher@nthdﬁé relaxithiear t

failure gmikishad t'aﬁ%\‘ﬁfﬂéﬂ%s%é‘on ral%%fl(ﬂf@kﬁ&?rd}‘@§ﬁéﬁ(%/%l dfogctive H2

relaxin a 4"’6" neg precedi ng claim wherelinh thé nethod reduces
t he 180- Hﬂi@ ¥ o0 @8 ascul ar death of the subject by at |east
50% 40. The phar ITB.CEUtI cally active 142 rel axin as clained in any

precedi ndf- cl B mharmprertiselly see B relran as elaimeed dn ¢ltim 28 sobegrirythe HE kelapdn is

al | - causgunitmiktérad httall infravdnD® iWMsiéH rale®2S0 ngfBd@ay. 41. The pharnmaceutical l'y
active 142 relaxin as clainmed in any preceding claim wherei n t he

met hod r ggdu t A% at
| east Ongﬂdg’:}ﬁphﬁﬁaéﬂﬁaﬁf%}c:g?%g%ﬁx&%kﬁ%ﬂﬁﬁg&%ﬁ}gﬁ%@I n as cI ai ned

in any pfededen Rgywne lﬁftﬂ%ﬁ"éﬁ“é pignifippat "ﬁéthﬁbfﬁ afigr §15 opwshpfrireaiagnt.
adm nistering to the subject an anti hypertensive drug.
31. 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.

32. 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.
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43. The pharmaceutically active 142 relaxin as clainmed in claim42,
wherein the anti hypertensive drug is selected fromthe group

consi sting of vasodil ators, adrenergic bl ockers, centrally acting

al pha- agoni st s, angi ot ensi n-converting enzyne inhibitors, angiotensin
Il receptor bl ockers, calciunlchannel blockers and diuretics 44,

The phagpac tlcaII axin | aimed i.n c
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method reduces the 180-day risk of cardiovascular death of the subject by at least 50%.

40. The pharmaceutically active H2 relaxin as claimed in any preceding claim, wherein the

method reduces the 180-day risk of all-cause mortality of the by at least 25%.

41. The pharmaceutically active H2 relaxin as claimed in any preceding claim, wherein the

method reduces the subject’s hospitalization length of stay by at least one day,

42. The pharmaceutically active H2 relaxin as claimed in any preceding claim, wherein the

method also comprises administering to the subject an antihypertensive drug.

43. The pharmaceutically active H2 relaxin as claimed in claim 42, wherein the
antthypertensive drug is selected from the group consisting of vasodilators, adrenergic
blockers, centrally acting alpha-agonists, angiotensin-converting enzyme inhibitors,

angiotensin II receptor blockers, calciuom channel blockers and diuretics.

44. The pharmaceutically active H2 relaxin as claimed in claim 43, wherein the diuretic is

furosemide.

45.  Use of a pharmaceutically active H2 relaxin in the manufacture of a medicament for
treating dyspnea associated with acute heart failure in a human subject, wherein the subject has

acute heart failure and is in a normotensive or hypertensive state.
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46. Use of a pharmaceutically active H2 relaxin in the manufacture of a medicament for
treating 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.

47. Use of a pharmaceutically active H2 relaxin in the manufacture of a medicament for
treating 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 20%.

48.  Use of a pharmaceutically active H2 relaxin and an antihypertensive drug in the
manufacture of a medicament for treating (a) dyspnea associated with acute heart failure in a
human subject, wherein the subject has acute heart failure and is in a normotensive or
hypertensive state, (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 {¢) 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 20%.
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