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Background of the Invention Myocardial (or cardiac) failure, that is, heart

failure (" HF")Thi’@eatﬂ}ﬁrlcétQQHS&%%CEr%rPE}E\f'r%HSU nyo%d%';%hohé‘f arction(s),
heart di sease associ at e

pertensian, car di onyopat hy,
is a maj ortheaP?HeYr GHP gh‘:BFl%rﬁed%/M R &ﬁdr’??@ng{){%’{ﬁm dence’ of
synpt omat i ¢ hedeverlsr 988hak. §i sewvisdank] pagesr il idddénn~Ger~~ =~a="MNE
;a_/ Ug\gglze’zoeml; 66%\522@?3tMéWo%?@SQchrpQ?tssaseﬁeé alp ﬂfﬁﬁ%ﬁ%ﬁal t f
clinical ter eco ai_l yre consists o
a constellatiof® o? si%gRs *5Ab* rg?ﬁﬁ’dn@ g&%% g g ﬁ%ﬁn FoRrg §f%l or gans
and poorly perig®d tHassued thﬂﬁﬂ)m%hgbsﬁnmecmafms fid lure (CHF)

syndrone. {Hngesddiiidag 1¢auseskdcagelyhbyeimeieasesraanous pressure and by
i nadequat e sodi um (Na*) excretion, relative to dietary Na' intake, and is
inmportantly 10 related to circulating | evels of al dosterone (ALDO). An
abnormal retention of Na' occuiield 8% the|ipvessienel i al cel |l s throughout
the nephron, including the later portion of the distal tubule and corti cal

collecting ducts, wagten&PQL 6GeRhOLNS] §E%3hecBEFER g ERzyme

20 inhibitor and an aldosterone antagonist are described

(

for use i1n treatment of circulatory disorders, including
cardiovascular diseases such as heart failure,
hypertension and congestive heart failure. Of
particular interest are therapies using a spirolactone-

25 type aldosterone antagonist compound in combination with
an angiotensin converting enzyme inhibitor to reduce the
death rate or the number of non-fatal hospitalizations
in patients.

30 Background of the Invention

Myocardial (or cardiac) failure, that is, heart
failure (“HF”), whether a consequence of previous
myocardial infarction(s), heart disease associated with

35  hypertension, or primary cardiomyopathy, is a major
health problem of worldwide proportions. The incidence
of symptomatic heart failure has risen steadily over the

LTI p——————ss

*G00002*



ALDO i s the body's nobst potent mneral ocorticoid hornone. As inpli cé ﬁm Zhlﬁe
term m neral ocorticoid, this steroid hornone has m neral -regul ati ng
activity.wdbopsgenot es Na* reabsorption not only in theedtiu$awEsroébut 20 al so
fromthe | ower gastrointestinal tract and salivary and sweat gl ands, each
of which represents classic ALDOrespon§| ve tissues. ALDO regulates Na' and
water resorption at the expense of potassium (K ) and nmagnesium (My2')
excretion. 25>aAED€PE‘a¥ﬁ1aId§(§a§|eévoke responses in non-epithelial cells.
Elicited by a chronic elevation i n pl asma ALDO | evel that is inappropriate
relative to dieta Y rse
consequences on 3éx I\Pln ructt(grm éetcﬁl;“%% %?%%a%%l@lg? %%Sl\ey% Hence) P.LDO
can contri buF@nﬁéSFﬁeOfpraog%O@§§P%'éammPé 6#9%‘;/(%53( SVBPLPRE |%H3E for nultiple
reasons. Ml airpke fash chﬁagre@gubabﬁga%@@naypbdsue@ $eaiidsed thirtsaleel i sm  nmany

of which are_gp [ ar ilure. These

i ncl ude reni ﬁ%ag g/&él Oné:se %TB%%%&%Q %ﬁ@ g)gko%éG MAY 2003 WO
00l 27380 PCTL 89982626 3 qa@ﬁe:ﬂehamqié/pébrdémreﬁq MenPWRich as K~, ACTH)
that pronot e pAeBELSY Ml Tys 1nE|§@@\§éLCe lsloa@dmf FLNA Echeﬁﬁlébatl ng the

cl earance of _circul ati el ps gLer m e concentrati on,
an i nport ant Fgéﬁ)\’e 59 ghﬁé&ﬁ' P%l |18F% hat Sctér TIE‘B%&D n%rrglductl on in
cardi ac bt perﬁlah_eldh@pemr@uala@edgflw.lﬂhé @Hﬂﬂtm?otw)n_ aPgost er one
system (" RA. ABnprisl om;ecﬁt1bheohom5maabuﬁ@cxh@nmfsalafl\éﬁlwdlhm regul ating
10 pressur e/vg&gs thlooqje |t?] aﬁ'gphaz;t 0 '1ch§1 dev%l O? BNt of hypertension,
a precursor conditron d € progression o HOr e serious

car di ovascul QPrHFg’éa%%s“’@u@hséél coiyast ﬁ@é ﬁ‘é’éﬁltcaflaFPh%%Ctlﬂ(Stl vation of the
reni nangi ot eastdsal gt rOM® ¥SépIBOeFrRs atd preeeneti on of 15 the enzyne
renin frpmthe juxtaglomerular cells in the kidney. The enzyme renin acts
on a natural |y- ocgikg i1 t%léb%&g@ mddR 0| 8&%5‘@':& ’loct:rgrt{)eclo @se a

decapepti de, Ang| otensin decapeptide is eaved by an i otensin
converting eR2yReng* AGE' impad ipe oy deeahern wmrﬁépppaéacw@gu ifisin 1) the
primary aCt"é@eﬁ@E@'l&ﬁ-ﬂ%fnet RS ﬁyﬁé&m-rzawa@frtga&%e&{,d@) angi otensin I1) is
a potent vasoconstrictqr and al so produces ot her dJ)f/SI ol ogl cal effects such

as stinulati ﬁ‘g’ora?ﬁ%%t’?é?‘r oﬁ%ag%?ﬁ@ﬁ%nf’obrm g tBB R HAASndPPFui d retenti on)
25 i nhi bml nglsenfﬂorseﬂfeeﬂloﬁﬁr gm:&ﬂsmagts:yampaiﬁaetl endiegalduaryyst em

activity, I a re |n secretion, caus Qsi cardi ac
i notropic ef Fggtg%én%‘g 4 %I%%t'l %g t%erli'l osrnrrf)?"Pazies Cf‘aé) Eﬁsﬁam s has
been pl aced §ﬁsﬁ1>1h$¥ﬁ62|tﬁgsh199eraMeRS?strésshbS?ﬁ aw” aalb%sﬂageror optim zing

patient treatgestpe il satl 'ﬂ@xleuxgﬁﬁeﬁshae o'f”BBEés"sﬂﬁﬁn Qfk* AlarfdOr ecept or  ant agoni sm
both in patients treated,wi th conventional diuretic prograns and in

patients t r eBPERS 8B g a)ngﬁx&t"éﬁé?‘ﬁ converting enzyne (ACE) inhibitors,
who SUBSIELTUTE SHEET (RULE 26) 0 6 MAY 2003 WD 00117380 PC T/ J899/26206
4 are often const]g;]%dged t smallr dgs reg OIQ\SSZES |1r11_1h| gl tor. tq]eciau§

ort hostati c hypot'ensi on. eh B atlent s emonstrat e1E>l rence of
heart fail ureesyapt OE‘&SLdJJtIee]I ?}’reldt@dlltco%e‘eﬂlmtqmns phagnaaddROALDO | evel s.
5

level that 1s ainappropriate relative to dietary Na’

intake, these responses can have adverse consequences on
30 the structure of the cardiovascular system. Bence, ALDO

can contribute to the progressive nature of myocardial

failure for multiple reasons.
Multiple factors regulate ALDO synthesis and

35 metabolism, many of which are operative in the patient

with myocardial failure. These include renin as well as
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Many al dost erone bl ocki-ng drugs and the meffects in humans are known. For
exanple, spironolactone is a drug which acts at the mneral ocorti §di MAY 7003
receptor |evel by conpetitively inhibiting al dosterone bindi his |0
steroi dal XPEIHA has been used for bl ocking al dosteroﬁgﬁﬁ’ﬁg?ﬁg nt sodi um
transport in the distal tubule of the kidney in order to reduce edema and
to treat essenti al hypertensi on and primary hyperal dosteronism[F. Mantero
et al, din. Sci, p 19s- 2244 ( )].

Spi r onol act one "P8" ﬁf'rs’lon udgé%%cgfﬁ%ﬁc(tggg th %E)ht raga?rreﬁt of %tﬁzgr

hyper al dost er omeometatléwcdlsyeabeﬁl%ucﬁea@tiq wapeodi f¥ebsity and congesti ve
heart failure [F r a A

Conpr ehensi ve & #%ﬁéﬁ%qﬁé’ear Féala&ll\rl]ecv\a/Abgr E{Hi{g%:%{-; ll%rm(}i rg;secsll 3e| i ncreasi ng
doses of spi ro@etammfewplaw NSVt Fif 19Sr él&yl‘THOTé'—a)“tl ﬁﬁ?‘/%y, 5

ng/ day, 20 g/ Ciayiuem@r_r eraadmtrel sharRdelr0z8d HY HeBOLALdONGr icatai eeant pati ent
to treat cirrhosis- reaj%;;J§ asclt%s P.f. Greenberger et al) N 25 Eng. Reg.
Al l ergy Proc., °FFRY® ?%t(?hﬁ 9%86)]. It has been recogni zed that

devel opment of nyocardial fibrosis is sensitive to circulating levels of

both A:~giotensin I+ne[aq_% 4kdes egﬁ%r;%,l angls 4 %gokgejg&qft@mg“ ant agoni st

spl ronol act one prevents mnyocar brosis nodel s, thereby
| i nki ng al dost ésonre taf ék@ebsrm@aclomeagwtﬂ@pé@i@i‘(ﬁﬁ [ rl%lgﬂé)aé%n%l ) Am J.

Cardiol., fh( B%Ieé%%%l@%ggﬁgrleos%@sﬁgn&k@%tlgeelﬁ'%@%eﬁgﬁiﬂgné 0 prevent

f|br05|s in an |'s 1rrespective of the devel opnent of
ventricul ar 35CHyPEPEFISHFY CBN 2 tRi’@%‘Fé@én%‘@ddﬁlﬁQp’é?Rle‘r%tGﬁ fe. the

§U|3|S;|'| TUTE FHEEIoéEMrréio%ﬁbf mQreG Y 026 0ca MR R L BBO BEebse898126206 5
rilla et a

575
Spi r onol act one 28t c%”%??stééf(? Pﬁﬁﬁ‘i In%lflg% (¥%VF81‘113)0 é‘régﬁal)r)lei?lps used to

treat diureti cangdut;ecblhypdkiabemcm,e Wemlmrk&lgllyxsammlﬁce:reedo;)o@éss| um 5

suppl ement gg or h t 95 i e
i nappropri g%e Itgéh%?}g’%a%s%% Des Re?lgr elﬁl]g%di%g]?ﬁai%n Sl-Sd%rn g})] Medi cal

Econoni cs Conp&agnéxic. ThevsReyas ¢)emin acts gup Y| na&‘@)ralirlé&nofﬁ%‘rﬂﬁﬂh es have

shown that i nhlsbbgtﬂg;e%%nlgnbt&astﬁmtgeg r@cmxru@age% ensdapepystem by
substantial ly corrgl et e bl ockacg& he t.i on. of a?{) iotensin Il. Many
ACE i nhi bi t or s*REVE-HEET dsed &ig rﬁEEQP‘FIi/t’t ¢SnftetY %é’rteny on. Wile ACE

i nhi bi tors mayaegiecdrsiel yohbecuinty ehzhypertrens) on) miceidef hects are comon
i ncl udi ng ro | oss p ria and
neutropenlgl61 Nglr:g%ég' ; ItE\hg %@e}%é oh bq{ &)gﬁe‘%}zgkﬁzvgle rng éj20 t he
formati on of AR§i Brhsivistem, aT@cﬁstOéFéP@que’lﬁel §na¥@iqﬂﬁlw\éﬂb gdmrolled in

ceftain patien 8t@ﬁﬂ”%o‘co§:§€gi&\éﬁ—sﬁblha£l§8 $28888es fAheaxanmpl e, despite
conti nued ACE |gh| pitian rtens ve patients. rec IVI ngfgggt opril,

t here has beenP BEJe?J\&gdcé F tsé*f: r#° G- 1981 ph e éﬁoﬁﬁ ne to
basel i ne | evel sa{:ﬂetfﬁrae$>3'emoeingalsodjumI:_a‘mﬁ)(frlmmdlrétéh‘t,lodtﬁ? 465 (1981)]. A

simlar eFfgct ﬂﬁ‘%bf—%ﬁ% 9%%??# &Je‘%r Ratir?%eis%é)hg%%@{eqllgl infarction

recei vi ng zof enopri 33, 40-45
(1993)]. This phémrﬁofﬁtgel ha@l@éé’n ﬁmmﬁ@tnaedwcmw:@scape

Conbi nat i ons ofseape@idipstc%n@m@%a@tp%g@mﬁé adia8 AQR JichikeEchave been
investigated for treatnment of heart failure. It is known that nmortality is

hi gher in 35 paPfeMIARtERePERSR &9 Mevt SYFFeBFasma al dost er one and
SUBSTI TUTE SHEET ( RULE 26) wo oon~3so pCT/ US99n6206 ~ s NMAY 2003

30 Emphasis has been placed on minimizing
hyperaldosteronism as a basis for optimizing patient
treatment. This includes the importance of ALDO-
receptor antagonism both in patients treated with
conventional diuretic programs and in patients treated

35 with angiotensin-converting enzyme (ACE) inhibitors, who
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6 that al dosterone |evels increase as CHF progresses from 3@%\?@5' on.
Routine use of a diuretic may further el evate al dosterone |ev Al

i nhi bi tor&ogéﬁmost ently inhibit angiotensin Il productjgndifs@xert only a
mld 5 and ansient antial dosterone effect. Conbining an ACE inhibitor and
spi ronol act one has been suggested to pfovide substantial inhibition of the
entire RAAS. For exanple, a conbination of enalapril 10 and a 25 ng daily
dose of spirarel actemecdiasrheped adnismadiedesed efadlbll atloiyitgati ents with
nmoni toring of bl ood I ess P. . Rope I a diz9l -, 65(2),
33K- 35K (199 fa“T"?‘u %&FF He SPES %)e%l%%nblsr‘f‘aﬁ %gi %l ronol act one at
a dose in a damgesfrare JaBrﬁengida;ﬁ tod Leerngﬂ@dyzr@aemng@nsrs ng/ day) and
captopril ftectiye, een{ Lpl s efractory CHF
wi t hout serlgugg% %‘Fe E%dtgg erqgjln%mgg ! a%’I]Jstrom et al, Am J.
Cardiol.,571, 29A-33A (21 Jan 1993)] Spi ronol actone dosage at 100 ny/ day

20 coadnmi ni Stere%w& h, 122 A CEo A R Qb g VaSud £ ROIt BHe 1 © @ﬁéatghl y effective
|n 13 of 16 patients afflicted with congestive heart failure) with a 25 ny;

ray to 50 myPdAymap rafokREBne TR ﬁ?‘éﬁﬁh‘%e FITLFRLFTVRE af fri al

corrpl etion tarﬁ@rﬂﬂﬁlﬂ'ﬂta&dspaleﬁfﬁSnlbﬁkagobéﬁaiﬁﬁ.dwéheﬁbﬂaeﬁ% i nhi bi tor
and | oop di u t 5 21A— 28A (21
Jan 1993)]. 'Eéfl’t”Itr‘?ﬁ’reg\’feh‘él?\fbslt}’ra’\?eat%ggﬁterré’p C?ea%o? leI'ghl énts receiving
a co- thelapysoérsmarbmﬁn@oummmdnetehneué\% forhitdiecbingnal april, although
this report DeabloNSddife ChlLO!dd,fOckihdicrag predefkda determine the
| onest effective doses and to id entnpy Qﬁpatl ents woul d benefit npst
from conbi nefubhks fy e kzdnpadin ARded. tearefiuse. edema (F)d to34A- 39A (1993)

] . SUBSTI TUfEe SHEE s RULE g@erteqlsgowngqganm@yom 27380 PCT/ US99I1 26206 7
Spi r onol actone in conbi nation with ACE i nhlagdt ors and | oop.diuretic

t herapy, has DRReFR WIRFHETCEBR £ ABITEEC fE MI pro-atri al
natriureisc haétpr4s alguppier) pfzﬂn&amuqéauima&)] 1 nspatoesii=mcrwinkh that 5

di sease [ The, BALiES Invedstl gat PSRV £ xS n(%I 3%81) 902-907 (1996)] .
Low dosages of’ Spi 1T Onol ac oneol(y Fes’ ? an ng pér day) for use in
treating carthﬂa@dﬂaiirer@nsea@e%ﬂdodsaehsas ﬂWeﬁtsehSY@m and heart failure)
are descri bed; imdGE AR beaéémv\éoh%%@%mur@uw shegh kehldge06.

Conbi nati on of an ACE i nh| b| tor and | ow dosages of Spl ronol actone (I ess
t han 25 ny p%?” .‘_e-- 1 --- QPIRES -

Y2&¥ar e descri bed
in PCT Appliseisin \1\13“9&/02;437&7qoubl i sheglré&wugy%ncﬂs&ﬁfg conbi nati ons of
ACE i nhi bi t OfSae | o dosa es actorpl r.onol act one (4I §ss t han d25 ng/ day) and
diuretic 20 agents Tor trea Corg80t f v Hart 't 57 IRF%e) "®3r e descri bed in
PCT Appl scat i ore WO 96124372, 5pmﬂdasr/heaolﬁgmag']g@ersmvanystgﬁre@r awing
Figures 25 Fig., | Shons 2. préld 'H@o’i@FXngaﬁa@l%nlye‘cgrtPé@é ysis of morta’ ity

anong patients with severe heart ure in placebo and spironol act one
treated group3TIRtIF Greddpsd vkt tEs- éan%\m%«fean@erg@amfe &dos8s of an ACE
i nhi bitozs Eng. Reg. Allergy Proc., 7(4), 343-345 (Jul-Aug, 1986)).

It has been recognized that development of myocardial
fibrosis is sensitive to circulating levels of both
Anglotensain Il and aldosterone, and that the aldosterone
antagonist spironolactone prevents myocardial fibrosis
30 in animal models, thereby linking aldosterone to
excessive collagen deposition [D. Klug et al, Am. J.
Cardiol., 71(3), 46A-54A (1993)]. Spironolactone has
been shown to prevent fibrosis in animal models
irrespective of the development of left ventricular

35 hypertrophy and the presence of hypertension [C.G.
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30 and a loop diuretic. Fig. 1B shows an audited anal ysis usi n% t he
Kapl anMei er method of nortality anpng patients with severe healtb M&i 100 e in
pl acebo and spironol actone treated SUBSTI TUTE SHEET ( RULE 26) WO 001 27380
PC T/ US991 14687380 9r oups. Bot h groups were co-adm ni st eredushatsloe doses of
an ACE inhibitor and a |loop diuretic. Fig. 2 shows the risk reduction in
nortality and 5 950 confidence interval for patients treated with
spi ronol act one co-therapy, according_to various baseline
(pre-randoni zaBréh)a \air iaébl $s Mg C8lEn Gardiokan| 2n (Nei éf3andPysi s of
conbi ned 10 end; peint. ofpnesndRictlonBosPi 4 addszati panglinds fretabsmegtal ity in
pl acebo and spironol actone_treated groups._ Bath_groups were co- adm ni stered
stabl e doses ofPat0RCE PARLHI 1DME5AIT] ’Tp%?ﬁf gﬁ‘ﬁf%ﬁ%’.mflgcﬁ_i g4 shows
rel ative ri skshppoiteiainiaf r olem bkrataysadmanidtacedr oteg sti@mdenogr aphi ¢ and
clinical characterjstics. Fig.,.5 t he cent d hs accordi ng
to 20 baselhﬁ?nes jﬁmﬁ‘n Pl ﬁ?e&e %ro%(%gé\?s%&l}ﬁcﬁ%ggﬁ?i e m%];'gj ggtgi on fraction.
Fig. 6 shows thenpeieomdt ageppfordaaths [Bewwiadiang’ t Beslo Redsaskhae: heart
failure etiol Oggzh%}ﬁ' agsifiod Rqhew A8 ofk cbedsdpAgsastati on O ass.
Fig. 7 shows relative riSk of death fromall causes according to baseline
characteristi c§9n€‘0’=‘1FEi:gNBJShbX/9392r)i]sk reduction by ejection fraction
tertiles for spironol actone relative to placebo. F_ig-9 shows nortality
rates according to baseline New York Heart Association O as or
spi ronol actbne 35 r'dSErYR TH‘%‘Ieéch?S'? %’%""M& EOb@‘%Bé%‘FPT SHEET (RULE
2b) Q 6 MAY 20036 @0 2738 -RCHSO 262y s@eki gy dubsshowsabbytal ity
rates accor di ngo 4.0, jas ¢hLog Ae U cf8! o ShObPYnd Yr 2B HORP! act one
relative to pl aceno. 5

Many ACE inhibitors have been used clinically to control

hypertension. While ACE inhibitors may effectively
15 contreol hypertension, side effects are common including
chronic cough, skin rash, loss of taste sense,

proteinuria and neutropenia.

Moreover, although ACE inhibitors effectively block
20 the formation of Angiotensin II, aldosterone levels are
not well controlled in certain patients having
cardiovascular diseases. For example, despite continued
ACE inhibation 1in hypertensive patients receiving
captopril, there has been observed a gradual return of
25 plasma aldosterone to baseline levels [J. Staessen et
al, J. Endocrinel., 51, 457-465 (1981)]. A samilar

effect has been observed for patients with myocardial

infarction receiving zofenopril [C. Borghi et al, J.
Clin. Pharmacol., 33, 40-45 (1993)]. This phenomenon

30 has been termed "aldosterone escape".

Combinations of an aldosterone antagonist and an
ACE inhibitor have been investigated for treatment of
heart failure. It is known that mortality is higher in

35 patients with elevated levels of plasma aldosterone and
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SUBST1TUTE SHEET (RULE 26) wo oon~sao to Description of the Invention
PCTNS99126206 0 6 MAY 2003 Treatnent or prevention of circul atoryq Y 2003
di sor der syo samedsadi ng car di ovascul ar di sorders such as PEFAISEY/2B206 5 Q,IMA
hypertensi on and congestive heart fail ?r e) is provided by a conbination
therapy conprising a therapeutically-effective amount of an angi ot ensin
converting enzyne ("ACE") inhibitor, along with t herapeutically-effective
anount of a §BFF0?%1‘%‘?%WpéeY%1%I’dEF§Fég8n%S EV[IAS Sl =t gf%‘?abl y) the
conbi nati on kKARE apyt GAHIONS ESRAGNI MY Sicer bh0a tdierapeut maoyalflurtbéf ecti ve
amounts of an_ACE inhibitor, an_al dostergpe 15 antagonist.) . an diuretic
wherein the 8F6Y2E¢c LSS o8 LTS al A§EdU§t1€9585gr‘é%résﬁts(%anln)?agoni stic
ef fect. The c¢anbbiatamyidtleasapyI dfpidimcthoenhitorxentl dnhe auseidl , for
exanpl e) Lo redugg, the death, Labe ar fhe ppoher of non-fatal

hospi tal i zat rons or 1o prevent or retar df I'n subjects) the devel opnent of
congestive heart 20 failure which typically arises fromessenti al

hyper tensi on or f&QmNAYL 2GOREE L1 AN kek! M NG i PHAEREEHcHe habarct. A
diuretic agent may al so be used in_conjunction w th an ACE_i nhi bitor and an

al dost er one pseRnfugfAfited tAl PEPYEAS Farti lc dABE ALt 1Fh AEhEPGpy can
conpri se adnkAtsi€riANg .anraRgeRAMIIS N aCeBMSIidtNenesE Yarealapltibi t or) an

al dost er ppe an%\ellgonfii st gr%d a Ioog %’nureti C lto t he gubj ect) wherein the

angi ot ens? n 8BRVEr{T MF EA2yHed2Dt i FhiBrEBRO1a9rems| B3E 1 Fhe ant agoni st and
the | oop di uaémigisterealifonagbel £rbmt pdesestd hathi mogbudyimgt oON r esult in
one or nore t he follow X 1) .astatistically significant reduction
in the deat hgi% é; %rsesc%lﬁﬁaﬂgd f’éncsea%ie& ggn%%ni—q—eg—t—éae?a}p;—w t hout the 35

al dost erone &btapgord3{-35K2)(1a981ht i Sin eabpypaiignitf stady, reeduction in the
number of nopehalale NoSRIt 8hizati it At SOPHURL 1R salhdorphpation
therapy without the aldosterone antagcnist; (3) a statistically significant

SUBSTI TWHE ShERS/ duite 26P mobday Meverees YD "SdE2y B8arPChPERpvil-6206

was administered and found effective to control
refractory CHF without serious incidents of hyperkalemia
[U. Dahlstrom et al, Am. J. Cardiol., 71, 29A-33A (21

Jan 1993)]. Spironolactone dosage at 100 mg/day

20 coadministered with an ACE inhibitor was reported to be
highly effective in 13 of 16 patients afflicted with
congestive heart failure, with a 25 mg/zay to 50 mg/day
spironolactone maintenance dosage given at trial
completion to compensated patients being treated with an

25 ACE inhibitor and loop diuretic [A.A. van Vliet et al,
Am. J. Cardiol., 71, 21A-2BA (21 Jan 1993)]}. Clinical

improvements have been reported for patients receiving a
co-therapy of spironolactone and the ACE inhibitor
enalapril, although this report mentions that controlled

30 trials are needed to determine the lowest effective
doses and to identify which patients would benefit most
from combined therapy [(F. Zannad, Am. J. Cardiol.,
71(3), 34A-39A (1983)].
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11 reduction in the death rate or the nunber of non-fatal hospidsa i\zmj ons
as conpared to said conbination therapy w thout the al dosterone antagoni st;
(4) a statistically significant reduction in the rate of deaths resulting 5
from suddewamarisoi n subj ects afflicted with or suscept PO evat ed
heart rate variability as conpared to sai d combination therapy w thout the
al dosterone antagonist; (5) a statistically significant reduction in the
death rate for deaths resulting fr.gm ressi .fald ure as
conpared to said co%f)lirr‘lD O#SHL? ef ef%y C\%mg?ﬁ%a(t}go?h‘zl%?dkogt ggg%%l%ﬁsagoni st;

(6) a statistieadll o ghifrecant t kst | bas iheenhshekratte bate or the nunber
of non-fatal hosplidljerdli 0b3ulihe Wikechsdiafiloddal bayvetisdawl ar -
ejection fractron 15 greater thar about 260 as conpared to said conbination
t her apy wit houfagter alad@srbeonel diraggohpsiure( 730 PaFIAACSt VERR 1538 gni fi cant
reduction if t@ecgeat NThat faDEs LR RUNBSIoaf, RAN-J at@irdhgspj talizations in
subj ects havi ng a left ventricul a)r ejection fractron Tess than 20 about 26%
as conpared tol888)y S9PAAL (b4 Her apy wi t hout the al dosterone antagoni st
and/ or (8) suppression of clinically significant cough due to elevated
pul nonary arterial fibr.osis or low.l ey of _pul npnar. I ssure in

t he subject as coana?wegofggggéi%% & ﬁg?ﬁgjf%cotr?nf;(l?%’r’a&%.sgsgg e

al ternati vel y) g heex giayi) ndor omse Her apgahing conpidwrsadeirnfsseTsnsy a

therapeut i cal | ¥;8f T&CH K- B0DUN, Unc@Re ANT1:QLE0SE N LANKRELE NG LNZY e
inhibitor) a 30 therapéuti cal ect1ve amount of an al dosterone

-eff
ant agoni st, a ?Wér%ﬁ%&ﬁaéapvywéfwéﬁ%%- Frrdaehed 2 P¥8p SUBSTI TUTE SHEET
(RULE 26) WD 0012730 PGI/ US99~76206 0 6 MAY 2003 12 diuretic and a
t herapeutically-effective anount of digoxi.n.to the subject. Preferably) the
subj ect receiving t4FF°EERbTERALT r‘?“‘s“‘gﬁe’r .‘“f’i)ar?dssl§ s§8ﬁ?$‘fﬁ &%t o sudden
deat h; (2) is spmswidlisedona NewssYahknHeRrmg-pssodaat ifoxr tkestsid | or cl ass
|V prior tga cophi i i |.ef IJ~qul ar ej ection
fraction gl(r)seat‘lélz?lll | atr?g%b%gfﬂg%llg%/ %?é(%sc???s%g:};eﬁcﬁbl e to or suffering
from 1D cli ni cAPRILCHtGANT FeaPt/ T43Tgh Bwel ished| by dtvued 9%ul nonary arteri al
fibrosis or low levels of pulnonary bl ood pressure. The phrase "angi otensin
converting enzyme inhibitor” ("ACE inhibi tor"%_ is intended_to enbrace an
agent or conpound, ¥ IcEARRIRAGIGRS0PT tAfE oFPHOYTEs AGBEESaReSconpounds,
havi ng the abidf tgpirenbllackongatlicdsal tyamwr2scogpiatleland therswid d enzymati c
conver st on ol dhendlvakoLpaleald wobhactive deeanaptide fopm of anglof ensin
(" Angi otensin to the vasocohstrrctive octapep i"dé f of M of angi ot ensi n
(" Angi ot ensi n 4§=9ribeg BnoBKT priheat bematd A/ 43 1Bngbobehshes 145 can qui ckly
affect the regulqtdeon of fluid and el ectrol yte bal ance, bl ood pressure and
bl ood vol une, by renoving the primary actions of Angiotensin Il. |ncluded
in these primary actions of Angiotensin Il are stinulation of the 25
synthesis and secretion of admmier ofcoawingerpsiirxgzal cortex and raising
bl ood presgure by direct constriction of the snooth nuscle of the
arterioles.” The phrase "al dosterone antagonist" enbraces an 30 agent or
conpound, or a contFigat tRNsidwd w0 peel i ref Kepledh -Mgeak Sagdl yedrgpounds,
which count er agt | he el T Cl. gl al-dosher ey SUFLA9ENLS And compgunds, such
as nespirenone, nay antagoni z& the act1 on of -al dosterone THr ougl’\n
pre-recept or rEdRERcs AN GepraroragErt Sna itk eSUBS T IUPE - SHEEF: (RULES26) 06

MAY 2003 were co-administered stable doses of an ACE inhibitor

30 and a loop diuretic.
Fig. 1B shows an audited analysis using the Kaplan-

Meier method of mortality among patients with severe

heart failure in placebo and spironolactone treated

SUBSTITUTE SHEET (RULE 26)



WO 00J27380 PCTNS991 Z6206 13 conpounds, such as spironol actone and

epl erenone, fall generally within a class known as al dosterone recetpoMAY 2003
ant agoni $vigspoatdy bi nd to al dost erone receptors such asrcypswabiety are found
in renal tubules, and prevent 5 natural |igand activation of post-receptor
events. The term "spirol actone-type" Ps intended to characterize a
steroidal structure conprising a lactone ' noiety attached to a steroid
nucl eus, typXsaipsy aBothadayprst Bees dFo-BAmEphgyeXet Sghig 9pF%D bond
configurati 4k 8 seBCiASS AforSRhé ol adPnaityeei @l dost erone ant agoni st

consi sts of epoxy-steroidal al dosterone antagoni st conmpounds such as

epl erenone. Anot her subcl ass of spirol actone-type antagoni st consists of
non- epoxy 15 sterapdal saestBeonssianiedgenish Domuataddtguaid as

spi ronol act ane. .phrase "caonbj nation_therapy” (or, "coztherapy”), in

defi ni ng%useSr}’c?f cﬁﬁg%\%ﬁ“ﬁenrﬁ%lefg?i a%efmp,atéﬁn (0 %ec?&s?tdeygg}é ant agoni st agent,
| oop di ur et ispiageniacteord ar-dhgoapn idscomtitngeth tvardpmsabesaldimeni st rat i on
of each agent..i_n tii_al i.n a reginen that will provide

benefi ci al e‘%?ljgcfgn(é)%%t elﬁ?ﬁggggﬁlﬁasfi on, and is intended as well to
enbrace co-adm nistration of 25 these agents in a substantially

si mul taneous MaNpeL, HUGH,AS abkalgd'ﬁ-ﬁe!ig?séﬁ%ﬁs dsSkBgben&ppsul e having a
fixed ratio of_t ctive agents or ingestion of nultlij! e, Separate

capsul es%f orfTEaBRIAG M Rorcdabr hadtasthi teherapion ilus &P§8i ncl ude

si mul t aneousoet a30t §eftiNticeboagha NHipikrbabl 88t e itHead @NGHSupd.Nt r amuscul ar
or other par enger al routes into.the bod%%1 i ncl udg]% di rect absorption

t hrough mucSGE FERRANETS §808S™M S SFEGRAST P 1h EFERUET pF Hifes.

Sequenti al deiiibisor adricore dlbsp dheterdes drug conbi nati on where the

i ndi vidual 35 elenents may be admi nistered at different tinmes and/or
SUBSTI TUTE SHEET ( RULE 26) 0 6 MAY Z003 WO 00r 17380 PCTNS99I 26~06 14 by
di ffereh® routesEb@t dvfhetvsagelaniveonbehat pbrdearpdaemdaly benefi ci al
effect. The calieaseand halceRreuhhcad ldem@biaphiveand $iliptended 5 to qualify the
amount of each agent for use 1n the conbination therapy which will achieve
the goal of S ﬁﬁFgF/%ﬁ’e?ﬁlcisn cardi ac sufficiency by reducing or preventing,
for exanple, the progression of congestive heart failure, while avoiding

adverse side eff S icall S i at ith each agent. A preferred
conbi nati on therg-%'—vé)%h%ogg? s‘%lerggég%??ﬁ yalgoaft sw%cﬁg '?lvneg §§ents, nanel y,
an ACE #fhi breetipgdmarandail dostedriodegnnt sgurilisstsifgedt by The 15 agents

woul d be usedebpi&@MYNRLIEEN in a weight ratio range from about 0.5-to-one
to about twenty-to-one of the angiotensin converting enzyne agent to the

al dost erone antagoni st agent. A preferred xange of these two agents (ACE
i nhi bi tor-to- ALDDantéaaghowst the haraehdabe &6f aeabeukcobedimy aee t o about

fif1 oo to-onehaubi ] §10te: 01 sLal Ledoi gge Nouhd e Lrom Ayt one: toone

to about five-to-one, depending ultimnmate e Se "the ACE
i nhi bi t &% af@rALBERENPeEgosistion\ Gimse . preferred conbi nation therapy woul d
consist 25 essentially of three active agents, nanely, an ACE inhi bitor

agent, an al dosterone antagoni st agent, and a |oop diuretic agent. Exanples
of ACE i nhi bi t orEihilFirey belisie@ Faskhef HAradnibirrat fbh a3eespy are shown

in the fol | @stBgd O @QFOHa@81ine characteristics.

30 Fig. 8 Shows risk reduction by ejection fraction
tertiles for spironolactone relative to placebo.

Fig. 9 shows mortality rates according to baseline

New York Heart Association Class for spironolactone

35 relative to placebo.
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A representative group of ACE inhibitors consists of the follow ngg MAY 2003
conpounds: AB-103) ancovenin, 35 benazeprilat, BRL-36378, BWA575C,

CGS- 13928C, (CL242817, CV-5975, Equaten, EU- 4865, EU- 4867, EU 5476,

SUBSTI TUTE VBHEET3®RULE 26) 0 6 MAY 2003 WO OO Z7380 PETNS993628006 15
foroxym thine, FPL 66564, FR-900456, Hoe-065, |15B2) indolapril,

ket omet hyl ureas, KRI-1177, KRI-1230, L681176, |ibenzapril, MCD, MDL-2708B,
MDL- 27467A, noveltipril, Ms-41, nicotianam ne, pentopril, phenacein, 5
pivopril, rentiapril) RG 5975, RG 6134, RG 6207) RGH0399, ROO 911,
RS-10085-197, RS-2(039,. RS BUx38 ndbtr861AS )ralteds4446ckdi9g8308pa sA-12@1,
spiraprilat, 82%690 a\}; 2808@1 S? §8370,_ Sg $B990, Sg 31440, Synecor,
utibapril, WE-T0129 a0 5809 SIRFY 4585 5PAFCD9788°ONG SEUAFIYF P D154)
zabicipril, AsphacdBrrewery AB-47, alatriopril) BMS 182657, Asahi Chenica
C- 111) Asahi Chenmical C 112, Dainippon DU-1777, m xanpril, Prentyl)
zofenoprilat, 1(-(1-carboxy-6-(4-piperidinyl)hexyl)amnm no)-1-oxopropyl

oct ahydr o- 1Hi ndol e- 2- carboxylic acid) Hi oproject 15 BP1l.137) Chiesi CHF
1514) Fisons FPL-66564, idrapril, Marion Merrell Dow MDL-100240, ’

perindoprilat and Servier S 5590, al acepril, benazepril, captopril,
cilazapril, delapril, enalaprll) enalaprilat, fosinopril, fosinoprilat)
imdapril, lisinopril, perindopril, 20 quinapril, rampril, saralasin
acetate, tenocapril, trandolapril, ceranapril, noexipril, quinaprilat and
spirapril. A group of ACE inhibitors of high interest consists 25 of the
foll ow ng conpounds: al acepril, benazepril, captopril, cilazapril,
delapril, enalapril, enalaprilat) fosinopril, fosinoprilat, inmedapril,
lisinopril, perindopril, quinapril, ramprll, saralasin acetate,
tenmocapril, trandolapril, ceranapril, noexipril, 30 quinaprilat and
spirapril. Many of these ACE inhibitors are commercially avail abl e,
especially those listed in the above group. For exanple, a highly preferred
ACE inhibitor, 35 captopril, is sold by EER Squi bb & Sons, Inc.,

SUBSTI TUTE SHEET (RULE 26) 0 6 MAY 2003 WO 00C17380 PC T' 1US99/ 26206 16
Princeton, N J., now part of Bristol-Mers-Squibb, under the trademark
"CAPOTEN', in tablet dosage format doses of 12.5 ng, 50 ng and 100 ng per
tablet. Enalapril or Enalapril Ml eate, and Lisinopril are two nore highly
5 preferred ACE inhibitors sold by Merck & Co, West Point, Pa. Enalapril is
sol d under'the trademark "VASOTEC' in tablet dosage form at doses of 2.5
ng, 5 nmg, 10 ng and 20 ng per tablet. Lisinopril is sold under the
trademark "PRINIVIL" in tablet dosage form a~ doses of 10 5 ng, 10 ny, 20
ng: and 40 ng per tablet. A famly of spirol actone-type conpounds of
interest is defined by Fornul a |

SUBSTITUTE SHEET (RULE 26)



~s 15 wherei n ~ C f ~is or CH2 H~ SCOR, (1) wherein Ris Iovver al kyl
of up to 5 carbon atons, and 20 wherein _ 5" Csis\,~, Co ~C ~

HZ H, 0 . wooonsso..." SUBSTI TUTE SHEET (RULE 26) 0 @cmwm@m@ MAY 2003
001 27380 PCTN899126206 17 Lower al kyl residues include branched and
unbranched groups, preferably nethyl, £ hyl and n-propyl. Specific
conpounds of interest within Forrrula | are the 5 foll ow ng:

7a- Acet yl t hi 0- 3- 0x0- 4, 15- PEIFS by INYeREIRT o- 5' | per hydr of uran-2' - o
ne;

3- Oxo- 7a- pr opi onyltirakémdntl Somindeoshalhe et [cl?é:(mbélﬁ@ryspiiisorﬁé:]qa.er hydr of ur an-

2 one, 10 63,0, (el lyh 0080 has ASvahdr estadi #agark 17 ((<1-1)
spiro-5"]perh dr
15a, 16a-|\/§thyf/ae1r4elrg ORBPEE TRRSHOFp RBRYF M S LANA dReRT e f8E 1 %Y 8-38 ) - spiro-5' | p

er hydr of ur an-grograes §y|a7c(omb]158t15ﬂ Diaigyy bempr Zimgoad- andr ost ene 15 [ 17

(7a3A(1:et§/I tﬁm)ro SPfkfg FN-E?I %fefr?g% V%x%mj‘@’ (?:rfocmeann l[oﬁnf% 1 -spiro-5'
] perhydr of urm@rtlaﬂénzm ,(1'BLB MetrHyiikiger 3abors MiLPr pi onyl t hio-4 -
andr ost ene- [lt}(e(rla'péu);lé@ll’}ﬂ-e&'fkﬁeﬁhycﬁrﬁﬁdﬁtaﬂfza Sfirolagbone - type
10 aldosterone antagonist. Preferably, the combination
therapy comprises administering therapeutically
effective amounts of an ACE inhibitor, an aldosterone
antagonist, and a diuretic wherein the diuretic has no

substantial aldosterone receptor antagonistic effect.
15

The combination therapy of the invention would be
useful, for example, to reduce the death rate or the
number of non-fatal hospitalizations or to prevent oxr
retard, in subjects, the development of congestive heart

20 failure which typically arises from essential
hypertension or from heart conditions following
myocardial infarct. A diuretic agent may also be used
in conjunction with an ACE inhibitor and an aldosterone

antagonist.
25

Alternatively, the combination therapy can comprise
administering an angiotensin converting enzyme inhibitor,
an aldosterone antagonist and a loop diuretic to the
subject, wherein the angiotensin converting enzyme

30 inhibitor, the aldosterone antagonist and the loop
diuretic are administered at doses that in combination
result in one or more of the following: (1) a
statistically significant reduction i1n the death rate as
compared to said combination therapy without the

35 aldosterone antagonist; (2) a statistically significant
reduction in the number of non-fatal hospitalizations as
compared te said combination therapy without the

aldosterone antagcnist; (3) a statistically significant

SUBSTITUTE SHEET (RULE 26)



20 6~i, 7(3, 15[3) 16p-Di nethyl ene- 3- oxo0-4-androstene- [17 06 MAY 200
(pl')-spiro-5"]perhydrofuran-2'-one. Methods to nmake conpounds of Fornula |
are described in U S. Patent No. 4,129,564 to Wechart ~~t al issued on 12
25 Decenberwd9diBasoA second fam |y of spirol actone-type caompeewdssof

i nterest Zs defined by Formula I'l1: O (B) SUBSTI TUTE SHEET (RULE 26) 06
MAY 2003 WD 00/ 27380 PC f/US99126206 18*#herein RL is Cl.3-alkyl or C1_3
acyl and Rz is Hor O _3-alkyl. 5 Specific conpounds of interest within
Formula |l ar ergﬁ@ciﬁi@guirbwhﬁgdeath rate or the number of non-fatal

l'a- Acetyl t hi 0- igpp 1641 rIRLIRYL A - aRERYE & NHQuBcombination therapy

0Xx0- 17a- pregn-4-ene-21, 17-car bol act one; and, isticall

15p, 16p- Met hy| BhBBPUL AN itdEPRTFIME 28LBRONUSFq {4) @ statistically

pregn-4- ene- 21sidnCid dxtacieater idvbtimodRet tatiild Bherlpomeeuddsneof Fornmula |11

are described iin U S . Pat ent . 4,789,668 Nickisch et al which issued 6
Decenber 19 8.fi%mﬁ§f$$%3%¥ﬁﬁg?vi5¥l§5F?5I%%ﬁ&ﬁé?%fﬁgn%é%bounds of interest
is defined by austepicthiree tof eFevanddahebft rRe2@anhabEiityRaes | ower al kyl)
with preferr edehere flde/ls gk O St a8 Bidbtoy §1fidi: REgPY! and butyl.

Speci fi c conpoun Interest 1nc

3( 3, 21- di hydr ogydaseeranegaat sgasisdied8) 17 - e@tbexjta bl 5igei §igantact one

3(i, 21- di hydr oxy¥add@di 69Nane. dexcdi eReelicF AReXY| & IWBRELTLER SHEET (RULE

26) o 10 progression of heart failure as compared to said
combination therapy without the aldosterone antagonist;
{6) a statistically significant reduction in the death
rate or the number of non-fatal hospitalizations in
subjects having a left ventricular ejection fraction

15 greater than about 26% as compared to said combination
therapy without the aldosterone antagonist; (7) a
statistically significant reduction in the death rate or
the number of non-fatal hospitalizations in subjects
having a left ventricular ejection fraction less than

20 about 26% as compared to said combination therapy without
the aldosterone antagonist; and/or (8) suppression of
clinically significant cough due to elevated pulmonary
arterial fibrosis or low levels of pulmonary blood
pressure in the subject as compared to said combination

25 therapy.

Still alternatively, the combination therapy may
comprise administering a therapeutically-effective amount
of an angiotensin converting enzyme inhibitor, a
30 therapeutically-effective amount of an aldosterone

antagonist, a therapeutically-effective amount of a loop
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0 6 MAY 2003 WO ODI 27380 PCT/ US99126206 19 acid y-lactone 3-acetate;

3~3, 21-di hydr oxy-17a- pregn-5-ene-17-carboxylic acid yl act one;

3~i, 21- dME3389 - 17a- pr egn- 5- ene- 17- carboxyl i ¢ aci d 5PGTUSPREHE 3- 8 6ehiAY: 2803
21- hydr oxy- 3- oxo- 17a- pregn- 4- ene- 17- carboxylic acid y-1|actone;

21- hydr oxy- 3- oxo- 17a- pr egna- 4, 6- di ene-17- carboxylic acid y-lactone; 10

21- hydr oxy- 3- 0x0-.17a-preqna- 1, 4-di ene- 17-carboxyl i ide:y-1actone;
7a-acy|thid§§T¥H§§r89§-§g§? ?E739b?%gﬁifﬁgﬁ%?f7¥§g%8%§y fe acid y- | act ones;
and 7a- acetgiddiior 2tohyre apj8coxo- 17a- pregn- 4-ene- 17 15 carboxylic acid

y-lactone. 20 Methods to make the conmpounds of Fornula Il are described in
U S. Patent No. 3,257,390 to Patchett which issued 21 June 1966. A fourth

fam |y of conpoundseebnit alRStubSedeReening de emBhacids 0 0 (1V)

wherein E is select fromthe up consi,st 1 f et hyl ene, vinyl ene
and (| over HIKET3yI )‘?ﬂi’osetsrﬁlcgﬁé%g i Calf ,éé?‘.cipegatg)él g,@Be ®from the group
consi sti ng ©fasBUBSIEETUTENSHYETK( ReRE: 2@sociafrrooni®ss 28I Per TI US99126206 ~
6 MAY 2003 @tdud gveprvbAWERSmbEhoYESn dhkaagy)] ) (hi eakhyl eeer and (| over

o kanoyl )\ W SaL A e 20 8 91y RIELIV i atisal epgept when € anc
in which 5 an@rR (B3 2| ssceptiboe theorgsvbpesimsifsomng of hydrogen and
et hyl 1padi €alr§icaand sienisalcaati esugl due 88deevdtedspalimbhaty at | east one
(I'ower al kaanr yelr)itaqi giﬁggsiicsalori iow levels of pulmonary blood
pressure.The phrase "angiotensin converting enzyme
inhibitor" (“*ACE inhibitor"”)} is intended to embrace an
agent or compound, or a combination of two or more
15 agents or compounds, havang the ability to block,
partially or completely, the rapid enzymatic conversion
of the physiologically inactive decapeptide form of
angiotensin (“Angiotensin I”) to the vasoconstrictive
octapeptide form of angiotensin (“Angiotensin II”).
20 Blocking the formation of Angiotensin II can quickly
affect the regulation of fluid and electrolyte balance,
blood pressure and blood volume, by removing the primary
actions of Angiotensin II. Included in these primary
actions of Angiotensin II are stimulation of the
25 synthesis and secretion of aldosterone by the adrenal
cortex and raising blood pressure by direct constriction
of the smooth muscle of the arterioles.

The phrase “aldosterone antagonist” embraces an
30 agent or compound, or & combination of two or more of
such agents or compounds, which counteract the effect of
aldosterone. Such agents and compounds, such as
mespirenone, may antagonize the action of aldosterone
through pre-receptor mechanism. Other agents and

SUBSTITUTE SHEET (RULE 26)



present. 10 A preferred famly of conpounds within Fornmula IV is .
represented by Formula V: O |lower alkyl 15 A nore preferred corrpourbdﬁ ﬂﬁYZ[]UZ
Formula Vis (V)

1- acet yl t hivag dof3zge 2- car boxyet hyl ) - 17i - hydr oxy- andr ost - 4egr/3swneod act one.
SUOSTI TUTE SHEET (RULE 26) WO 001 27380 PCTNS99126206 ~ 6 MAY 2p03 21
Anot her preferred fam |y of conpounds Wthin Fornula IV is represented by
Formula VI: (VI) lowr alkyl 5 More preferred conpounds within Fornula Vi

i ncl ude the fobhpwindy, $0ch as spironolactone and eplerenone, fall

;a- acet yl It hih Ogé%é?lfa(la aaribgmea Ma?sslﬂcmﬁrsggya@ggwreae& ane | aft Otn e:
| -acetyl thio-17a-(.2-car et - - roxyandrqst-4-en- 3-one | act one;
( y F?ﬁ?%grgl'fat‘s( j{lgg}%/’b%é)ziig% ﬁgfiq ~In_eLSré/c:epdtc:%Ss sdefnd

| a, 7a- di acet yI't'nT _
hydr oxy- andr o5YRi @elgvdipsn- Bowre dnage tubules, and prevent

7a- acetyl thi ondv@r{12-16aehexy&t fdt)iod 761 -ghydr sxyamel0shanis 4- di en- 3-one
| act one; 7a-acetylthio-17a-(2-carboxyethyl)-17i-hydroxy-19
nor andr ost - 4-en- 3-one | actone; and 20 ° o
7a- acet yl t hi o- 17a-T® EarboXksritnliart o= thiper oky - Batrandedl AAdr ost - 4- en- 3- one
| act one; | ndFQIFél;fi:%cﬂ:eerzyl? dterdim §@ﬂ'd265{:|u"re| éorhﬁ%ld@datpa;]@iﬁﬁeage i n$ﬁr
and branched a radic cont ai_ni_n ne to_about .ei ght_.carbons. e
term " (I owner rﬁ?JK%/\ ofl%gtaﬁﬁ%g Ehift £EEE° cﬂuc?gng bftWé:aﬁéyn%f atlTeower
SUBSTI TUTE SHEFEY¢iRUI'R" 263ng, through a spiro bond configuration.

A subclass of spirolactone-type aldosterone antagonist

consists of epoxy-steroidal aldosterone antagonist

compounds such as eplerenone. Another subclass of

spirolactone-type antagonist consists of non-epoxy-

15 steroidal aldosterone antagonist compounds such as

spironolactone.

The phrase "combination therapy" {or “co-therapy”),
in defining use of an ACE inhibitor agent, an
20 aldosterone antagonist agent, loop diuretic agent,
and/or digoxin is intended to embrace administration of
each agent in a seguential manner in a regimen that will
: provide beneficial effects of the drug combination, and
is intended as well to embrace co-administration of
25 these agents in a substantially simultanecus manner,
such as by oral ingestion of a single capsule having a
fixed ratio of these active agents or ingestion of
multiple, separate capsules for each agent.
“"Combanation therapy” will also include simultaneous or
30 seguential administration by intravenous, intramuscular
or other parenteral routes into the body, including
direct absorption through mucuous membrane tissues, as
found in the sinus passages. Sequential administration
also includes drug combination where the individual
35 elements may be administered at different times and/or
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WD 001 17380 PCTNS991 26206 0 6 MAY 2003 22 0 Il alkyl --~-s , O parﬂtlﬁr@w ﬂ@j}
interest is the conpound spironol actone having the foll ow ng struct a
formal 5 W&B8727%pi r onol act one": PCTUS9D126206

17- hydr oxy- 7a- mer capt o- 3- oxo- 17apr egn-,9- ene- 21- carboxylic acid y-1actone
acetate 10 Methods to nmake conmpounds of Fornula IV-VI are described in U S.
Patent No. 3,013,012 to Cella et _al which_issued,12 cenper 1961.

Spi ronol act }Ye qlg(%%%t PSS, g’é‘éawléh&a&.}n SEBEET P i oi s, under the 15
tradenmar k " AbOACEENE" henat itcdllleef thrtage form at doses of 25 ng, 50 ngy and
100 ng per tablet. Another group of al dosterone antagonists of particular

i nterest are epodpesperasaldithgrapsitdcondy2ef tantdysli 86 EBHPHIRdds having a

steroi dals nuc] @us158Pstnd WRfnW L ARneBgXYr tAHe JXRI ehyendhe term
"epoxytype" noiety isS intended to enmbrace any noiety characterized in

havi ng an 0x3Ry&H Pat 6f dsex 35w HEtChdtie e ACPI S &PBoHCat ofk, exanpl es of
whi ch i ncl ud@ndrio@erbnd Ol Qiridgaa0heifiies enSWBST YEdhEi SHIERT (RULE 26
JI:VI.tl3 0 6 MAY 2003 WO 00n738Q .23 PCT/ US99I1 26206 O 0 ~CH~ CH:
1, 3- epoxypr G EEE 208 “ERTP Bp XS ePRFET PP 151 26°38%FHe S er m

"steroi dal " )hemxtusetilire t hhipbr ase dieporyseérseisdale” pfecot es a nucl eus

provi ded by GY.C ent enq-_phen r jety, having the conventi onal
"A, " B'q,0 " é%’pal)réé‘&?%'Qﬁtﬁﬁ%&&‘*ﬁh@@ﬁ&%@yggé’?rém ety may be attached to the
cycl opent enophenant hrene nucl eus at any attachable or substitutable

posi tions, that Pspreismed cophinasfiophsherarys wiuldheossésti dal nucl eus or

the noiety r@axéeaelgyg,staft 4hedaehi v gedrBenbale19, theagkng system The
phr ase "epox_y-s,}jleirm al" is intended to enbrace a steroidal nucleus having

one or a pl UrRAPE OB aEPTOxPRFpRIIRAEEPBE ART3RFESt ABRRE 0. THSpoxy- st er oi dal
al dost en6ne agrnagontsld rslivsahl tn faumbiget ion tihe apwesght retivods i ncl ude a

fanily of comounds haying ansepoxy.mLebyoUsed o theoEoding of the
steroidal nucl'eus. Especially preferred are Spl roxane conpounds
char act er i zddebpnghet grrHige Feaveft i eazying- sadnst itbuthe epoxy noiety.
Corpounds 1 HicaugRodd  aiel@w) s 8T Rdrk | UShT td 7ee 128, khAg&noxYy- st er oi dal
conpounds t hat mag be used i n the present nethods.
these two agents (ACE inhibitor-to-ALDO antagonist)
20 would be from about one-to-one to about fifteen-to-one,
while a more preferred range would be from about one-to-
one to about five-to-one, depending ultimately on the
selection of the ACE inhibitor and ALDO antagonist. A
more preferred combination therapy would consist
25 essentially of three active agents, namely, an ACE
inhibitor agent, an aldosterone antagonist agent, and a

loop diuretic agent.

Examples of ACE inhibitors which may be used in the
30 combination therapy are shown an the following

categories.

A representative group of ACE inhibitors consists
of the following compounds: AB-103, ancovenin,
35 benazeprilat, BRL-36378, BW-A575C, CGS-13928C, CL-
242817, CV-5975, Equaten, EU-4865, EU-4867, EU-547¢,
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These epoxy steroids nmay be prepared by procedures described in Gob et
al., US Patent No. 4,559,332. Additional processes for the pre(g)gtmqul of
9, 11- epoxy steroidal conpounds and their salts are disclosed in Ng et al.,
W97/ 21720 aia@oMaseet al ., W98/ 25948. SUBSTI TUTE SHEET (RONEIFBR6 N C t~
-i mx rn CMIV Conmpound # 1 2 O o TABLE |: Al dosterone Receptor

Ant agoni st Structure 0 0 ., s~ O r R 62~ M'e RR' 5~ HROQ-~e 0 Nane

Pregn- 4-ene-7, 21-di carboxylic acid, 9,11-e x&:l? hydr oxy- 3- oxo-, y-| act one,
met hyl ester, fovpaymithing 7ZPLCES] &S HprP%&‘F 1989651 - th%%r boxyl i ¢ aci d,

9, 11- epoxyR LRy dpexy; &e%%tﬂymemél gri ef1{77axktandy@)@-.. RHS i ~R'
"11-7e N(~~oreo N'J wObyv. NOa-KNOOW
681176, llbenzaprll MCD MDL 27088 MDL 274674,
moveltipril, MS-41, nicotianamine, pentopril, phenacein,
5 pivopril, rentiapril, RG-5975, RG-6134, RG-6207, RGH-
0399, ROO-911, RS-10085-197, RS-2039, RS 5139,
RS 86127, RU-44403, S-8308, SA-291, spiraprilat, SQ-
26900, 8Q-28084, SQ-28370, SQ-28540, SQ-31440, Synecor,
utibapril, WF-10129, Wy-44221, Wy-44655, Y-23785, Yissum
10 P-0154, zabicipril, Asahi Brewery AB-47, alatriopril,
BMS 182657, Asahi Chemical C-111, Asahi Chemical C-112,
Dainippon DU-1777, maxanpril, Prentyl, zofenoprilat, 1-
(- (1-carboxy-6- (4-piperidinyl)hexyl)amino) -1-oxopropyl
octahydro-1H-indole-2-carboxylic acid, Bioproject
15 BP1.137, Chiesi CHF 1514, Fisons FPL-66564, idrapril,
Marion Merrell Dow MDL-100240, perindoprilat and Servier
§-55%0, alacepril, benazepril, captopril, cilazapril,
delapril, enalapril, enalaprilat, fosinopril,
fosinoprilat, imidapril, lisinopril, perindepril,
20 quinapril, ramipril, saralasin acetate, temocapril,
trandolapril, ceranapril, moexipril, guinaprilat and

spairapral.

A group of ACE inhibitors of high interest consists
25 of the following compounds: alacepril, benazepril,
captopril, cilazapril, delapril, enalapril, enalaprilat,
fosinopral, fosinoprilat, imidapral, lisinopril,
perindopril, guinapril, ramipril, saralasin acetate,
temocapril, trandolapril, ceranapril, moexipril,

30 gquinaprilat and spirapril.

Many of these ACE inhibitors are commercially
available, especially those listed in the above group.
For example, a highly preferred ACE inhibaitor,
35 captopril, is sold by E.R. Squibb & Sons, Inc.,
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NCNMNz mCr mro a~ TABLE |I: Al dosterone Receptor Antagonist Conpound
# Structure ~1e 3RSM ~~5~00S/ RRH.H0O9 O._RHSS RO § MRY'700¥E
RHR~ ,wooekfwmé 0 0 COzH Name 3' H-cycl opropa[ PCT/US99/26206

6, 7] pregna- 4, 6- di ene- 21-car boxylic acid,

9, 11- epoxy- 6, 7-di hydr o- 17- hydr oxy- 3- o&0-, y-lactone, (6(3, 7-3, | |~i,

17~i) Pregn-9-ene-7,21-dicarboxylic acid,9, 11-epoxy- 17K+

hydr oxy- 3- oRoindet(ch, mblt- Ayl endw IPeréscerBr imnedplyessiianidbal tygdey | 1a, 17a) N O

00wO00O Yhe CEraadeerarN oCRPOl%I\pZ @nlé/a}geq Wosage form at doses
of 12.5 mg, 50 mg and 100 mg per tablet. Enalapril or
Enalapril Maleate, and lLisinopril are two more highly
5 preferred ACE inhibitors sold by Merck & Co, West Point,
Pa. Enalapril is sold under the trademark “VASOTEC” in
tablet dosage form at doses of 2.5 mg, 5 mg, 10 mg and
20 mg per tablet. Lisinopril is sold under the
trademark "PRINIVIL” in tablet dosage form a: doses of
10 5 mg, 10 mg, 20 mg and 40 mg per tablet.

A family of spirolactone-type compounds of interest

is defined by Formula I

)

; 7/
wherein ~— Cev~ Gy 15

~— = — or : f

SCOR,
15 H, H

wherein R 1s lower alkyl of up to 5 carbon atoms,

and
wherein —~ Cisv Cé 15
~ VA \Té-?’/' or \.—%7/
20 Hy Hy

- e ——— twmm s B8 PR
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NCmCr mN Q v TABLE |: Al dosterone Receptor Antagoni st Corrp(hLGnﬂAﬁnm
Structure Name OH ~pZH O . R ~R Pregn-9-ene-7, 21-di carboxylic

aci d, 9, 11- epoxy- 17hydr oxy- 3- oxo-, 7- met hyl et hyl ) ester,

RR~K ~'~R H

monopot assiwonogadst, (7a, 1lla, | 7ot),,~Ov OO N' O- MeP@®RMUSPIZENE 'a S~ ol

-p3H—choroa67rena196tr|ene21YPPt

1P9/ R

carboxylic acid, 9, 11-epoxy-6, 7-di hydrb- 17" H hydroxy.3 0X0-, VY- Iactone (
6a, 7a, 11. oc) HOOOcaw0 -~-0of7 ~0aNOO OQZ\JHENOOW N C WN
A

i C-i MN mC r 4awRroal B nesiduas gGidiosnt

agoni st Conpound

# Structure Atentkld HJPe PPErer@ly: met¥yl, ethyl and n-propyl.

Specific compounds of interest within Formula I are the

5 following:

7o-Acetylthio-3-ox0-4,15-androstadiene- [17(Bf-1"') -

spiro-5']perhydrofuran-2’ -one;

3-0xo-7a-propionylthio-4,15-androstadiene- [17 ( (B-

1') -spiro-5']perhycdrofuran-2'-one;

10 6B, 7B-Methylene-3-0oxo4,15-androstadiene- [17 ((B-1')-

spiro-5']perhydrofuran-2'-one;

15a,16a-~Methylene-3-oxo0-4, 7a-propionylthio-4-

androstene [17(B-1')-spiro-5']perhydrofuran-2‘-one;

6B,7B,150,16a-Dimethylene-3-0ox0-4-androstene

15 [17(P-1')-spiro-5']perhydrofuran-2‘-one;

7o-Acetylthio-15f3, 163-Methylene-3-oxo-4-androstene-

[17(B-1')-spiro-5'])perhydrofuran-2'-one;

158,16B-Methylene-3-oxo-7p-propionylthio-4-

androstene-[17(f-1') -spiro-5’]perhydrofuran-2’'-one; and

20 6B,7B,15B,16Bf-Dimethylene-3-oxo-4-androstene- [17 (B-

1’) -spirro-5']perhydrofuran-2'-one.

Methods to make compounds of Formula I are described in

U.S. Patent No. 4,129,564 to Wiechart et al issued on 12

Decembex 1978.

(8
U

A second family of spirolactone-type compounds of

interest 1s defined by Formula II:

()
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H,HOPle HH CO-F~- R~~~ R M SSR'. Stt JHO Nane 3 I-I-cyclopro;geﬁMAyzoﬂz
6, 7] pregna- 9, 6- di ene- 21- car boxyl i c acid,

9, 11- epoxyo Be =6l hydr o- 17- hydr oxy- 3- oxo-, net hyl est ergcrin@assetosl 1a, 17a)

3' H-cycl opropa[ 6, 7Jpr egna- 9, 6-di ene- 21- car boxylic acid,

9, 11- epoxy- 6, 7- di hydr o- 17- hydr oxy- 3- %o0-, nonopot assi um sal t,
(6a,7a,l1a,17a) NOOOaJ WOb .a,oaa.~0a0a 3NOOW TABLE
| : Al dosterone Receptor Antagonist ¢ 00 rn s rn x ¢ r mN Conpound #

Structure higR{r R {5.c.9,.L9ke1 o5 &, S aPyl Oafia TH 19 dare
3' Hcycl opro%%%%ni]ﬂpar!é%ncali , 8 g-tcrnir erllg- Slyca? boxylic acid,

9, 11- epoxy- & -7=@fi#¥¥idr 0- 17- hydr oxy- 3- oxo-, yl actone(6a, 7a,!1.a,17a) 01 0 ~°
- tt ~ M HR R M HaEc 00

5 Specific compounds of interest within Formula II are the
following:
lo-Acetylthio-15p,16B-methylene-7a-methylthio-3-~
oxo-170-pregn-4-ene-21,17-carbolactone; and
15p,16P-Methylene-1a, 7a-dimethylthio-3-oxo0-170-

10 pregn-4-ene-21,17-carbolactone.

Methods to make the compounds of Formula II are
described in U.S. Patent No. 4,789,668 to Nickisch et al
which issued 6 December 1588.
15
A third family of spiroclactone-type compounds of

interest is defined by a structure of Formula III:

(I

20 wherein R 1s lower alkyl, with preferred lower alkyl
groups being methyl, ethyl, propyl and butyl. Specific

compounds of interest include:

3B,21-dihydroxy-17a-pregna-5,15-diene-17-carboxylic
25 acid y-lactone

3B,21-dihydroxy-17a-pregna-5,15-diene-17-carboxylic
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Pregn- 4--ene-7, 21-di carboxylic acid, 9,i1-epoxy17-hydroxy-3-oxo-,ynlﬁ%&gﬁ@,
ethyl ester, (7a,ila,17a) O0 00O b 'CaaNOO-07T NOCW NZC ﬁ

m N ~r Conpound # 11 O TABLE I: Structure 0 OS RO ~ . ~"~ . M M RH
OPr-i O Al desbersme Receptor Antagoni st Nanme Pregn- 9- en@CTUS263% ar boxyl i ¢
acid, 9,11-epoxyl7-hydroxy-3-o0xo-,y-| aggone, 1-net hyl et hyl ester (7a.,
lloc, 17a) NIO OO OwO 0 ~Oa a

acid y-lactone 3-acetate;
3B,21-dihydroxy-17a-pregn-5-ene-17-carboxylic acid v-
lactone;
3B,21-dihydroxy-1l7a-pregn-5-ene-17-carboxylic acad
5 +y-lactone 3-acetate;
21-hydroxy-3-oxo-17a-pregn-4-ene-17-carboxylic acid
y-lactone;
21-hydroxy-3-oxo-l17a-pregna-4, 6-diene-17-carboxylic
acid y-lactone;
10 21-hydroxy-3-oxo-l1l7a-pregna-1,4-diene-17-carboxylic
acid y-lactone;
7o~acylthio-21-hydroxy-3-oxo-17a-pregn-4-ene-17-
carboxylic acid y-lactones; and
7o0-acetylthio-21-hydroxy-3-oxo-170-pregn-4-ene-17-

15 carboxylic acid y-lactone.

Methods to make the compounds of Formula III are
described in U.S. Patent No. 3,257,390 to Patchett which
issued 21 June 1966.

A fourth family of compounds of interest is

represented by Formula IV:

.

avj

wherein E' 1s selected from the group consisting of
25 ethylene, vinylene and (lower alkanoyl)thioethylene

radicals, E” is selected from the group consisting of
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NOO-300 0 6 MAY 2Q03 WO 00J27380 30 PCT/ US99/ 26206 O particul ar
interest is the conmpound eplerenone whi,:n is conmpound 1 as shown anggmx2m3
Epl er enonwoioe27aso al dost er one receptor antagoni st and haeT/assegbter
specificity for al dosterone receptors than 5 spironol actone. Sel ection of
epl eronone as the al dosterone antagoﬁ%@t in the present conbination therapy
| i kew se shoul d_be beneficial, yet dimnish certai ide effects such as
gynecomast i éFh‘«Ibe%\edi‘tﬂrré‘tlie@eagéﬁf’w%flﬂfé‘na}éje)ot 'Q%Q’Vﬁén%(ﬁﬂ?i nation of ACE

i nhi bitor andoatdogiksiiia)ant agespsleneSwabi €1l elR asagendthyay be sel ected
from several 5no cl asses, such as &Piazidgiﬁand r6|?t?€ sul f onam des,

pot assi um spartngt dFXTRG EOER Bop & efF &S S¥Fgaifc' 1B kercuri al
diuretics. Zbhkatey dihircetthylese neddiicallendessgertavei aceirspihichact one-type

conpounds. es,_ of .t hi azi o) L.az] hi azi de,
chloroth?azggegp%y% cﬁ?%%§§?8e?§§%qﬁﬁﬁgggﬁ#oé%#gﬁ#g?gdégqﬁ§%§§%#unethiazode)
met hycl ot hi agé deethpivl adigailde and thei skl erwiearhicfz Edeand&inisl es of rel ated
sul f onam deg,@p erychi ot Rakisdogge AMLRS! DRRONS 130G 1 BBLRLAZANGs 25 An exanpl e
of a non-thiazide sulfonam de diuretic is nmetola~one. Exanples of
pot assi um sPaFFHY-di uretics are 30 triarneterene and amloride. Exanples of
| oop diuretics, i.e., diuretics acting in the ascending linb of the | oop of
Henl e of the kidney, are furosem de and ethynacrylic_acid. 35 SUBSTI TUTE
SEET (HULE 26) » B9 WRPI0E0: WD To FOTBEEPPCHAGEDI Beb8 %51V Exanpl es of
organi c ner tsirreprebaqteid by aeemmes vapt onerin sodi um ner et hoxyl | i ne
procai ne and nersalyl with theophylline. 5 Biological Evaluation Human
Clinical Trials A conbination therapies conprising two or nore of 10 the
agents or conpounds selected fromthe group c m=sto ng of ACE inhibitors,
spi ronol actone, digoxin, and |oop diuretics més gvaluated in humans as
described in the followng clinical trials. The fdse of the term "pl acebo”
is sntended to enbrace therapy which inckggeahé
[o]
]

c—s

W)

lower alkyl—

15 A more preferred compound of Formula V is
l-acetylthio-17a- (2-carboxyethyl) -17B-hydroxy-androst -4 -

en-3-one lactone.
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15 cardi ovascul ar treatnents described herein in the absence of .
spi ronol actone. Patients: One thousand six hundred and sixty-three (1, 663)
patients with severe heart failure were 20 enrolled in the study. %MX‘Q@S
were el igi blygdh@fssenrol | ment in the study if they had a mratsesrezemf Ak
Heart Association (NYHA) Class IV heart failure within 6 nonths but no | ess
than 6 weeks from random zation, and wefle NYHA Class Il or IV at the tinme
25 of enrollnent. Eligible patients had a | eft ventricul ar e3ect~on
fraction of 535 percent and were to be recesving treatnent with an

angi ot ensi n- coNVRiLLL NG, SAZWEY i#BRi D} Y kohbob@é£RAkREn Al @op diuretic.
Treatment with digitalis and vasodilators was allowed, 30 but

pot assi um sparisngegrarerted breFermgta pdrTnitted. Oral potassi um suppl enent s
wer e not reconmended unl ess hypokal emi a (serum potassi um <3.5 mol per
liter) developed. A low salt diet (100-200 nEg/day, sodiun) was reconmended
to all patients. Patients were excl Uded[35 fromthe trial if they had
clinically significant SUBSTI TUTE SHEETL( RULE 26) WO 001 27380

PC f/US991 26206 0 6 MAY 2003 32 operable val vul ar di sease (other than
mtral or tricuspid regurgitatien))Hdingenital heart disease, unstable
angina) primary hepatic failure, e\ mal i gnancy, a heart transplant or
were a candidate for 5 heart traps ation, or any life thvBatening

di sease (other than heart fail we her criteria for exclusion were a
serum creatinine concentratio . per deciliter (>220 ~nol per liter)
or a serum potassi um concentratipn L5 O pmol, per liter. The 10 protocol was
approved by the Institutiond i Aw Boards or Ethics Conmittees of all
participatisng institutions. WiMten i nformed consent was obtained fromall
patients. Study Design: After the initial evaluation, patients were
randomy assigned in a double-hlind fashion to 15 receive either oral

spi ronol act one (Al YSEE o fe3Zar| EYMEINGS WAERLRYFTTULR %t%lﬂgepl acebo) in
addition to theie rosuakimedi cation(s). After 8 weeks of treatnent) at the
di scretion of the investigator, study drug could be increased to 50 ng once
daily if there were signs 20 and/or synptons of progression of heart
failure wihout evideaeeryiftHiyperkatBidaabokieslylany 7p+mpdtdyg -pati ent

devel oped hyperkal e '_gl t_t13e_ dose_coul d be decreased to 25 ng every other
day: however, TW&OPRvesT? gat8F wAs-¥Hcouraged to first adjust conconitant
medi cations. 25 Fobposedtpyierabuatd oS- Asebexgettdtot-edp eveinoxd -weeks unti |
Week 12, and then every 3 nonths thereafter until study conpl etion.

dinical | aborBtBPy gt &F m whEi gﬁgt,ori“ﬁcl udi ng serum pot assi um creati ni ne)
sodi um and Nt er m nak, P& 0od 8afdeah t Add riW-ebi-ca peplyeday, 1 ner g perforned 30 at
basel i ne at Ws}g,ﬁs 1, 4, .5 8) 12 gnd then eyery 3 nonths thereafter until
study conpPet ifBHTESr PR TTAE  FRddFTo M ORE SETRPSdr ug was i ncreased to 50
ng once daily, a seau%@?ﬁsﬁbumgetﬂﬁmky@mms1ab519yd16fﬁyor ned at week
9. Study nedicatjon could be withhel d SUBSTITUTE SHEET ( RULE 26) 0 6 MAY
2003 WO OO Z7F8GTPETP Uso1 DED08 - 832 RiCT98Fi ous hyper kal eni a (pot assi um

> 6.0 mml per |itek)acSOfiRieteatl N NRrkbxDely,0eR 78e6)dddhE- 16354 ~enpl
per liter), intercurrent 1llness, or any conditions deened nedically
necessary to pPrULEErcthe! itiPsRPesiydanes PRferest. However, all parties

remai ned bR the stydy,for$raak-Rogpis aldHakl ons, 3nd 7 8eddoxy - 6o-

methylandrost-4-en-3-one lactone;

In Formula IV-VI, the term “alkyl” is intended to
embrace linear and branched alkyl radicals containing
25 one to about eight carbons. The term “(lower

alkanoyl)thio” embraces radicals of the formula lower
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A health-related quality of |ife questionnaire was al so conpl eted by
patients at various intervals during 10 the trial. An independent Data and
Saf ety Mowbdbouzbdag Board met periodically to review t hecunisbiasted r e fIMAg 2003
and an events conmttee adjudicated the cause of death and 15
hospitalizations in a blinded fashi oA2 End Points: The primary end point of
the study was total all-cause nortality. Secondary end points included
cardiac nortality, |‘|i nci dence of cardiac 20 hospitalization, the conbined

i nci dence okleprciac—sortality plus hospitalization) and changes in NYHA

cl ass. The effect of spironolactone was al so assessed in subgroups of
patients defined on the basis of the follow ng six pre-random zation

vari abl es: ej ectO¢Dhrpa%itnast i Drrereskologyheoroneennd failure, serum

creatinine ration, [ | 15eCOPVELL D 8RZYBBmAa Nhi bitor type
and dose, a% Plglc?‘g%ltagﬁtﬁogl@ugggﬁﬁ g?llgst?%ca lArt:i’al ySI S: Anaal ysis of all-cause

nortal ity 30afehe prinmary end point) included all patients randon zed)
according to the random y assign treatment group based on the
intention-to-treat principle. Ka -Mei er methods were used to construct
cunul ative survival curves for the fwo treatnent groups. The 35 primary
conpari son between the two groypssWas based on a SUBSTI TUTE SHEET ( RULE 26)
U 6 Mar cuua WO 00l 27380 34 TNS99126206 | og-rank test; Cox

proportional - hazards reghe ¥odel s were devel oped to explore the
effects of baseline vg )l eg. on the estimated effect of spironol actone.
Formal assessnent of & y i o&!f'i s trial used a group 5 sequenti al
monitoring plan with a Lan-DeMets &l phaspendi ng approach and an

O-Bri en-Fl em ng spending function. The sanple size was cal cul ated (using a
met hod 10 devel oped by_Lakatos)_on the basis of the_follow ng assunptions:
annual nortalit lrrgf’@ilf‘ﬁt?rf?e :p%?ié}é%‘%f?’g? 63B'%Wa€tﬁé3§§x éir,\’caent; the risk of
death by woul d BESFRULERE By ~ 435 R8déht 2FH P Red St Gei8tBne group; and
approximately 5 percent of the participants in the 15 spironol actone group
woul d stop st udwemdidsatbonaleaciompeands Tdfe Fpomela tIv-dat ect a di fference

between tre t p n e S Lon et.aL, 90 percent
(al pha-| eve?é p¥ ob.%{%q'gly%égf \j\dg%tteglltgl §§ ?%S(%{l)@pfo;g ﬁ'loﬁ\é@%al%qrega%let y Monitoring
Hoar d revi ewelblh Hes sueesr dRnBeeknberf 2861 t hiSpirpnal a¢tmendisdent@ of efficacy

and saf ety)pang. ! RaGHeNEeES NY kdked! aivdnbhe PhiaCked cunul ative Type |
error spent for efflcaCﬁ. e two Iar%ﬁ trials_in heart failure had shown

Since t

deci dediy nFAREMaRpoReREFEPNE stif bEPtondosPti X $td88FRS The
conput at i onss frog, roouy aRqUENG irgd peBNtilsrdatng of al | cause nortality were
based on life-table calculations to project event rates. The critical
z-value for declaring statistically significant efficacy of treatnent
pl anned 30 at tHodd¢roErele af addogbsron2nteapresforrding to a pval ue of 0

09 3 . Regtui {a@ndy 15@8}9§@|are1eégglp§gér%@5§lV‘@I@os@;@r@hlaed from 195
centers in 15 countries. SUBSTI TUT EET (RULE 26) 0 6 MAY 2003 WO
00l 1738 PERtIqEWYFY soogoyeds having a steroidal nucleus

substatuted with an epoxy-type moiety. The term “epoxy-

type” moiety is intended to embrace any moiety
characterized in having an oxygen atom as a bridge
between two carbon atoms, examples of which include the

25 following moieties:
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Patient Characteristics: Patient denographic, vital signs, and cardigaﬁ: Y 7003
status at baseline are summarized in Table | A and Table 1B. Data presemezp
in Table 1B have 5 been audited, updated, and revised relative to Table IA.
In total, Wwoadd7datients from 195 centers (15 countri eshCies9826@¥rol l ed in
the trial; 841 were random zed to placebo and 822 to spironol actone. As |0
shown in Table | A and 1B) the basel i né3characteristics were simlar for
patients random zed to placebo and spironol actone. There were 8 patients (3

pl acebo) 5 spironol acdone) that hadChistory of NYP3A Class IV, but were not
Cass Il or IV at ttirre of randorN zation. 15/Reasons_ for
di scont i nuati on-of qdy Tedi catTor-raT e Shown Tn Tabl e 2A® During the

trial, 17 patientseagyety t hdr awa.chbpopiiudy mediepatypegpydue to cardi ac
transplantation, 7'in tl%’e spi ronol actone group and 10 in the placebo group;
one patient fromthe placebo group 20 died 4 days after cardiac
transplantation. Rati eats “wher&i&Cont iaRuadestiidy heegheasé orepasye fol | owed
by regularly scheduled foll owup telephone contact for determ nation of
vital stat us.StEFPéHaé mESROFEF | DR EF BEC h§Y Phe average dose of

st udy nediscatdyalopeidt&o-bhefgntiorerdb npliacghchearidg26hé5 ng for

spi ronol act one._  SUBSTI TUTE ,SHEET (RUL B6)mn M ol1 0) NS991 16206 0 6
MAY, 2003 36 TaBI&" AO%lseEl he Ohar al%jt grnléstchsmgg' #HE eSS

5Pl aceboSpi r cnvdeacoreCimmyabe ezt sadhesD841Fi@822) Age(yr) 65. 1  1265. 2

12, 110RaceCalsasi uRpeRIReXA UL A! 10 L320 B0S0(I2h ERRBLIR2 L2790 219( 2720 B
ood Pressure (mm Hg) Systolicl22 20123 212 ODiastolic75 t 1175 12Heart
Rat e( beai sl migHeSErTuedlle @ogit jomw WGk I fiearisels §6cPRE| Oh the

O ass113(0%) Mikd@) 3:5thd BRErof agPORAN (5284 | MRS FH3E 4 236¢ A Lef t

Ventri cul ar E %Si on Fracti on%"% 25.2 . 6. 8%15. 6 6.73 0Cause Hear s

Fai | urel scherfi 5%%{3'&@;@5’4(35 BNIIETRECh R b BE(CA8oFE8BEAS% MEdi cat i on( % of
Pati ents) 3 SlpjopsB tepdtyc34eBOUCE is intended to embrace a

| nhi bi t or 88%89%) gist al oL 3% i o339 hum, Supp 1ts 24925%t
OBet a Bl ockﬁ%%%ge@%@ﬁﬁ%ﬁ%%ﬁgg?ggﬁgg}o P épt pnl 62163 4Dose
of Enal apri | fP513054t Bos&tafhed Shesgtrl 13. 115.5 Total (rF1663) 65.1 12
87% 1217083% 446(27% 122 2D 75t 12 81 14 8(D¥% 1172(7D% 483(29% 25.4
6,7 907(55% 754(45% 96% 89% 72% 35% 25% 7% 62.7.15. 0 144 SUBSTI TUTE SHEET
(RULE 26) wo 0of788% SIFYPETFUHSIFE566™0 B U0RY" 253 SH T B € 1B, BASE- LI NE
CHARACTERI STIfe$ GBeTHE tP&TbERES PlnardiodsGinelpSei rofahily arfe

G oupChar act erj.st.i (rt= - . 5 6 OV ace -
YB69BT YBex _ecg*gﬁs}lgﬁ%ﬁae\)éﬁ(a;%%%@fy&%ﬁggeun%ﬁ%ig?%%o 15(? % Bl ood
Pressure - mAfH§BpseertaiER? npoloss .t ZsPeasaldlyi p78fenngsd are2200Heari Rate
- beat sl np81 %ﬁ%xhné o¥RBK &IRAFctAS$096H aly QRe haSSend0-of a 9

(9% 113(0.4)4(0.5)2 5111581 (69)592(72)1V257(31 )226(27) Left ventricul ar
ej ection frat iP5t ftutedgeRoBY t e erFauseoOWEEr £ FRFPYSR - no. (% $3
Ol schem c453(134%:4%4( p2%8eNa M i schanhe3Ba( 464) 883(A¥Madagat i ons - Loop
diuretics100%40093 ?ACI% _

i nhi bi t or s94SSERERGRE di13L7 38w BASHSS A3 75RBARTSCEEE | TRThods -

suppl enent s27%2e¥Bepenblsaeker 84 01 4@ beapaskes ®yoprde&Edwrdy bi t or - ngl day

25 descraibed in Grob et al., U.S. Patent No. 4,559,332.

Additional processes for the preparation of 9,11-epoxy
steroidal compounds and their salts are disclosed in Ng

et al., W097/21720 and Ng et al., W098/25948.
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Captopril 62.1 63 4 4 5 Enalapril 16.5 13.5 Lisnopril 13.1 15.50% MAY 2003

Pl us-m nus val ues are neans SD ACE denotes angi ot ensi.aoénesut i ng enzyne. t
The e~ecbon fracUon coul d be nmeasured by contrast ventncul ography, gated
radi omyolob/edsts 0 vent ncul ography, or echocardi ography. $ The cause of heart
failure was determned on the basi of a paf~ent's history, angiographic
evi dence, or both. Data on the cause of heart failure were not avail able
for two patients in the placebo group SUBSTI TUTE SHEET ( RULE 26) Wo
oor_~3so 38 Tabl ey 2A. Treatnent D sconti nuat o PCT/ US991 26206 ~ 6 MAY 2003
Pl aceboSpi r onol acgonePati ents Enroll ed841822§)&at h351 (42% 269

(33/)Di sconti nued%Ther apy During Studyl37 (1 ‘/()’134 (169 Treat nent Fail ure25
(3%99 (191 o Adverse Effects29 (3% 51 (6% Heard Transplantsl0 (1% 7

(19 Non- Conpl i ancel Bhysi ci an' s Choi ce759% 67 L(-8_%. SUBSTI TUTE SHEET (RULE
26) 0 6 MAY 200& WO 00l 27380 PCT/ U899126~0§f§ Effect of S ironol actone
on Survival (See Fig, |A Fig 1B, and Fig. 2)% 5 Anong the 1,663 patients
randomi zed, thereSv@re 351 deaths (41.7 perce@ty in the placebo group and
269 deaths (32.7 gergent) in the spironol act oRengroup; this difference
represents an estigreied 26 percent decrease 18 ion the risk of death by Cox
proportional - hazarZis;nodel (95 percent confidghece interval, 13 to 37 ,
percent; p <O. 000.?1% in patients randonized t% Bpironol actone (Fig. 1A and
1B). 4pata presentef £n Figure 1B have been audi tgd, updated, and revised
relattve to FigureglA. 15 Prelimnary analysi sgb%xsed upon i nvesti gator
initigted (unadjudfBcated) case report forns suygdests that the reduction in
m)rta“i ty observedPwith spironol actone was dueitp decreases in both
progressive heart fpid ure and sudden death. :20~Dgta after careful audit and
updat% wer® revi sed- &whown in Fig. 1B, Table~2B, Fig. 4) and Table 2C.
Ther e gwer €= 3B6 deat‘lps?ﬂ?n t he pl acebo group (46&pg§ cent) and 284 deaths in

t he s& ronol act one rpup (35 percent), 25 representing a 30 percent

reductj on in the rigkg&{ death (relative risk ef sdeath anpng the patients
1n t he spironol act opeg gL oup, 0.70 by a Cox proporkional - hazards nodel ; 95
percent confidence o egval, 0.60 to 0.82; P<0-@,L)- A total of 314 deaths
i n thes pl acebo group 37 30 percent) and 226 deats I n the spironol actone
group %27 percent) were attributed to cardiac causes) representing a 31
perceng reduction in the risk of death from cardi ac causes (relative ri sk,
0.69: 85 percent confidence interval, 0.58 tg 0.82; P<D.001). The reduction
in the335 risk of death anong the patients i®m the spironol actone SUBSTI TUTE
SHEET TRULE 26)

TABLE I
Structure

compound #
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0 6 MAY 2003 WD 00l 27380 PCTNS99126206 90 group was attributed to
significantly lower risks of both death from progressive heart failure and
sudden death from cardi ac causes. 5 The reduction in the risk of dedthMAY 2003
anmong pat i ewp$0218e he spironol act one group was anal yzed ACHUERE%6 si x
prespeci fied subgroups as well as in rg{rospective anal yses perfornmed
according to sex, NYHA class) baseline serum potassi umconcentration, use
of potassium 10 suppl emgnts, and use of beta-blockers.: Fig. 9, Table 2C,
Fig. 5-9. The estimated-beneficial effect was simlar —across geographic
regions. During the trigl / 336 patients in the pl acebd, group 15 and 260
patients in the spi ronoloa%tone group were hospitalize@ at | east once for
cardi ac reasons (Tabl e ZHY. In total, there were 753 Kpspitalizations for
cardi ac causes in the pI'u“a(rebo group and 515 in the spironol act one group)
representing a 30 perceat %20 reduction in the risk of ~h@spitalization for
cardi ac causes anmpng pab €nts in the spj ronol actone groyp (relative ri sk,
0.70; 95 percent confid@n®e interval, 0.59 to 0.82; PxDw001) (Tabl e 2B).
Anal ysis of the conmbi ne§ €nd point of death fromcar ditae: fauses or 25
hospitalization for car® Ac causes revealed a 32 per cent Eeduction in the
risk of this end point gngng patients In the spironol é’ctﬁoﬂe group as
conpared with, those in Thg placebo group (relative ri Sk o 8.68; 95 percent
confidence imerval) 0.892te 0.78; P<0.001) (Table 203 ESQ The reduction in
nortality ingatients r@h@c@ zed to spironol actone was die,gonstrat ed

regardl ess ofg age, sex, gefiol ogy of heart failure) NYHBA S Bncti onal cl ass
Il or 1V, digitalis usg, gb8seline serum potassium or BE greatinine | evels.
There was a b?end t owar g gﬁZ%rzeat er SUBSTI TUTE SHEET ( RULEw26) 0 6 MAY
2003 WD 0011%380 RCT/ USQOE26206 41 reduction in nortaflty”in

spi ronol actorfe-trﬁat ed gaignts with baseline ejectioff far Sctions 227 (Fig.
410) . 5 Effdkt oF Spir@ngl actone on Non-Fatal Hospitd] i7z4tions (See Fig.
3): During tHe trial) 580 @1 percent) placebo-treated 7 gnd 445 (59
percent) spi PFonol actone{teegted patients had 10 at | egsty gne non-f at al
hospi tal i zati®n, represénging 1,595 hospitalizations fo12 Bhe pl acebo group
and 1, 347 hogpitalizati®sng Eor the spi ronol act one groyp¥ Esi ng the Cox
proportional thazards notels for the conbi ned end point *afaFfysis of total
non-fatal hospitalization and 15 total all-cause nortality, we observed a
20 percent rmsk reduction in the spironolactone group conpared to the

pl acebo groug (95 percent confidence interval _of 10 to g9 percent,
p=0.00017) (F19. 3). SUBST1T PTE SHEET (RULE 26)§ WO 001 27380 42 5 Vari abl e
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10 Cause of death o s May zao3 PC T/ US99/ 26206 TASLE 2B RELATI VE RI SKS OF
DEATH AND HOSPI TALI ZATI ON Pl acebo Group Spi mol actone Rel ative Ri §i6 MAEH0H)
G oup ( N=822)020&0% Cl )' P Val ue no, of ~atients Cardi ac PCT/US99/26206
causes314226Pr ogressi on of heartfailuret18912715Sudden deai h$11082Myocar di al
i ni arcati on15170l her car di ovascul ar caus®s1312St r oke118Noncar di ovascul ar
causes41292 0Unknown79Tot aF386284no. of patientsl no, of events25Reason for
hospi tal i zati onCardi ac causes336l 7532601515Wr seni ng heart
fai | ure30D! 663215t 4133 OAn@ na35l 44431 66Ventri cul arr~
ar r hyt hni as241 31231 25Myocargi al i nfarctionl4l 151081TCt her car di ovascul ar
causes112] 1631171 169St r oke2012414] 153 5Noncar di ovasg§ui ar
causes232| 3772231 361 0. 69( 0, 58-0.82) <0.001 0.64(§. 51-.0.80) <0.001
0.71(0.54-0.95) 0.02 0.70(6, §0-0.82) <D.001 D. 70(W. 59%0. 82) <0.001
D. 65(0. 54-0. 77) <0.001 SUBZTITUTE SHEET (RULE 26) % 006 MAY 2003 WO
001 27380 43 PC?/ US99I 26206 YTABLE 2C RELATI VE Rl SK§ QFSTHE COVBI NED END
PO NTS OF DEATH OR 5 HOSPI TALI ZATION | N THE SPI ROROP_ACTONE GROUP 1 o END
PO NT Death from cardiac capuseX or hospitalization £og cardi ac causes 15
Death from any cause or ho iﬁt&l ization for any r@gog Death from any cause
or hospitalization for car %@Cﬁcauses 20 - Rel ati e oReSkP(95%

Egag( 0. 60- 0. 77) <0. 001

Cl ) Val ue0. 68( 0. 59- 0. 78) <0. GOE
aPC T/ U599126206 49

20 % B277(0.68-D. 86) <0. 00
SUBSTI TUTE '$HEET ( RULE 26) o “0~6 MAY 2003 WO 00/ Z

Effect of SBironol actone of @hanges of NYFi A Funclj ongl O ass: (See Table
3) Three cafegories were used WO assess changes i%gh(?- 5 synptons of heart
failure: ingrovegent, no change, and worsening or 8d%agh. The condition of
patients whg wer® in NYHA § @s% Il at base line wa$ considered to have
i mproved ifotheywere in | £YfAucl ass | or 11 at t@é:en?d of the study and
consi dered o have worsened ff at hey 0> >
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|0 were in NYHA class IV (or had died). The condition of patients who mﬁg&
in NYHA class IV at base |ine was considered to have inproved if they AY 2003
in NYHA class I, Il, or IlIl at the end of the study; other yatlents i n NYHA
class |V atwoh@s®sbi ne ei ther had no change at the 15 enBCH¥S¥REI udy or

di ed. Using the Cochran-Mantel Haenszl fgest for association between drug

t herapy and NYHA cl as& outcome (worse,” same, inprovement), there was a
significant inprovenesf fromthe baseline NYF-i A functional class in the

spi ronol act one group &ofpared to 20 the pl agepo group (p=0.D001). In the

pl acebo group, the cofdftion of 33 percent ofxthe patients inproved; it did

not change in 18 percent, and it worsened iR 98 percent. In the

spi ronol act one group) 1t condition of 41 p&rgent of the patients inproved;

it did not change in &1025 percent, and it Yofsened in 38 percent The

di fference between gr@ugh was significant (P<®.001 by the W-.lcoxon test).
As shown sn Fig. 6, 75 d spi ronol act ong Bag her apy resulted in a total
reduction in nDrtallt% &n patlents who werevctdssified as Cass Il and

Class |V 30 upon entry fO-thIS st udy. SUBSTS RJTE SHEEP (RULE 26) 0 6 MAY
2003 WD 00f 17380 45 TgbPe®3. NYHA d ass Changes*PCTN899I26206 5 Pl acebo

Al dactone O ass 111- (nE3B1 ) (n=591 )Wrse {Cﬁass |V + Deat h)227 (39% 189
(32% No sgnge176 (30% %£8% (3191 o Inprovehé§h378 (31 %216 (37% Cdass IV
(n=257) (n=2226) Deat h 1@4’0('52% 96 (42% No Chapgg 31 (12% 26 (12% 15
Inprovenenm 92 (369@1@4#(469@ 20 25 30 35 gP Bafety: Changes in serum
potaSS|un]mserun1creab|m|§e bl ood pressure&'and heart rate are shown in
Tabl e 4. There were ne §ngn|f|cant differerces Hetween the two groups in
serun1sodh@n1concentratbon) bl ood pressure,wop peart rate during the study.
The nedlaanreatlnlneSHBdupotaSS|un1concenrﬁaglgns did not change in the

pl acebo gr®up durlng tha Birst year of follommup) the period for which the
data were post onpleﬁe Puring the sane penhedw however, the nedi an
creat|n|ne8coneentratbpﬂ,hn t he splronolactBne ?roup |ncreased by

approxi mately 0.05 toP051® ng per deciliter(% 0 9 unmol per liter) and the
medi an pota55|un1conc§nﬂrgt|on i ncreased by?0s3® mol per liter. The
dlfferenceg bet ween tfe®t @o groups were sighifigant (P<0.001) but were not
clinicallywinportant. The nost frequent advBr8efreactions are listed in
Tabl e 5A. 'ﬁyneconastla and breast pain in males was reported in 9 patients
(1.5 percedt) in the placebo group conpared to 51 patients (8.5 percent) in
t he spiror@l act one graup, (p<0.0001). Zerious hyperkalem a occurred In 10
patients (1.2 percent) in the placebo SUBSTITU$E SHEET (RULE 26) 0 6 MAY
2003 WO 0Qf;27380 P conpared to 14 patients (1.7
percent) igp the spiroyol actone group. e patient discontinued therapy due
to hypotengion in the/ placebo group, and none in the 5
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spi ronol actone group. Data presented in Tabl e~5B have been audited,

updat ed, anc{vr evised relative to Table 5A. Table 5B shows that serious
hyper kal em a Ba8%47e0ed in 10 patients in the placebo group (1 percentd ﬁnf
14 patients in the 10 spjronol actone group (2 percent, P%Ma“ 6 MAY 2003
Gynecomastia or breast pgin was reported by 10 percent of the nefiin the
spi ronol act one group and>><~1, percent of the nmen in the placebo group
(P<0.001), causing nore ®dtients in the spironol actone group than in the

pl acebo group to 15 di scdbrtinue treatnment (10 vs, 1, P=0.006). TABLE 4.
Changes in Serum Pot assidu® and Creatinine, Bl oo& Pressure and Neart Rate 20
25 Serum Pot assi um (nmmold &t. L Baseline Wk 4 Wk W 12 Mh 6 Mh 9 Mh 12
Mh 18 Mh 24 Placebo 4924 4.28 4.25 4.25 4.26 4.2B 4.28 4.22 4.34 Spiro
4.21 4.54 4.53 4.58 4.58 ¥.54 4.52 4.59 4.52 SéﬁuﬁlCreatinine ~mmol | Lt ]

Pl acebo 110 110 110 10931§1 111 111 111 110 Spisic;10f3 115 114 116 116 117
115 113 113 3 o Heart Rat®~beal sl minule) Placebo 81 81 80 80 78 79 77 78 78
Spiro 81 80 79 79 7B 78 78 78 78 Systolic Bl oo Rressure ImH) 35

Pl acebo 122 122 123 124 I»5 125 126 125 124 Spig & 123 121 122 121 123 124
123 125 122 Diastolic Bl ¢od Pressure (mi Hg) P agebo 75 75 75 75 75 75 75 -
74 73 4 o Spiro 75 74 73573 74 74 74 74 77 SUB-§TI\TUTE SHEET ( RULE 26) 06
MAY 200% WO 001 17380 9% PCT/ U5991 16206 Tabl e 5A EMost Freguent Adverse
Reacti oRs Pl aceboAl dacguagebAdver se Reacti on( n=848) (n=822) No. of Patients

(% Pati8nts with one of fr®e events677 (80)6495(F9)Patients with no adverse
event s184 (20)173 (21 FtoCGar di ovascul ar di sor d&r375 (45)344 (42)Progression
Heart Failure 167 (ZQQJQ - (16) Angi na84 (10)9% (*i11 )Pal pitati on33 (4)35

(4) 15R&Spiratory Di sordey 286 (46) 340 (41 )Dyspgngp231 (27)194 (24) Coughl05
(12) 96 4 12) Upper respicreﬁ@?ry infectionl08 (13134 (14)2 oPneunonial8 (2)10
(1 ) Pulgmonary edema33 J 4) 23 (3) Neopl asmd (<1 $41(<1 )Uinary system

di sorder71 (8)75 (9) 28Ki & and appendages di sgr@egGQ (8)64

(8) I\/Us%ul oskel et al di Sosdgr 104 (12) 96 (12) Ner vos—syst em di sor der 156

(19) 175 (215) Psychi at §i ¢ i sorder 113 (13) 110 ¥13)&ast roi ntesti nal

di sor der 20& (25) 210 (26337 oEndocrine di sorder . (2) 65 (8)Gyneconasti a

(el e}s% (1 )43 (7)"Bregggtopain (male)l (<1 ) & (1 3 Edema56 (7)49 (6)Serious
hyper ki emi a10 (1.2)14 (1.7)3 5Discontinuati @hde to hypertension56 (7)0
(0) "p<§). 0001 SUBSTI TUTE SHEET (RULE 26)
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0 6 MAY 2003 WO 001 27380 48 PCTNS99/ 26206 TABLE 5B. ADVERSE | =VENTS 5
Adverse Event 10 One or nore events Discontinuati on because of adv@rfsiAl 2003
event 15 Cardi ovascul ar disorders Angina Heart failure Respiratory tract

di sorders 2Av0ofZossgh Dyspnea Pneunoni a Pul nonary edena PIPETR&9/26306 usion 2 5
Met abolic and nutritional disorders hié eruricem a Neoplasm Urinary system
di sorders Di sorders of skip and append ges 3 0 Muscul oskel etal disorders
Nervous syslem disorders Pyychiatric disorders Gastrointestinal disorders
Endocrine disorders 3 5 Gypecomastia in merit Breast pain in nen$
Gyneconastia or breast paig.Ln merit Edema Serious hyperkal ema 40 Pl acebo
Spi ronol act one G oupG oup.~ (R=841) (N=822) no.

of patients(% 667(79% 674(82)% 40(5) 62(8) 251

(30) 248(30) 83(10) 103(13) 807 1) 52( 6) 285( 34) 262(32) 117(14) 103(13) 39(5) 34(4) 25
(3)17(2)7(0,8)5(0.6)11(1)36054)215(26) 269(33) 25(3) 16(2)10(1) 13(2)89(11)99(1
2)72(9) 73(9) 118(14) 101(12)3178(21) 1B5(23) 126( 15) 122( 15) 241

(29) 236(29) 26(3)84(10)8(1)S%5(9)%$1 (0.1 )10(2)9(1)61(10) %21
(2)18(2)10(1)14(2) SUBSTIT SHEET ( RULE 26) 0 6 MAY 2003 WO 001 27380 °

PCTI US99126206 49 Effect of dpironol actone on PIIINP and Mrtality A sanple
of 253 patients fron1mnth|@ & he study group participated in a substudy (CHF
NYHA 11 and v, a0
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5 nmean age 69, left ventricular ejection fraction ("LVEF') =26% ischemc
heart di sease=46% all were on conventional therapy, 92%on ACE (6 MAY 2003
i nhi bi t orved oorF7adoi ents were random zed to placebo or sppewRsb/z@Wone 15.5 to
50 ng/day. Serum Pl 1 NP was neasured at baseline and 6 10 nonths after
randomi zati on. Mean survival was 24 mbhths. Baseline serum Pl IINP | evel was
4.6 (s.d.=2.5) and was simlar in the spironol actane and placebo group. At

15 6 nont hs CIPPRFNPCEERY ddsederh &R EiCPBRBIAL (TS TENGRE A s d. =2. 7) to

4.1 (s.d.=139) (BmBclRS): dWlhdeh bBotdle BbAELHRoH A ahp=0. 65). Baseline.
| evel s above the 1 950 CL of controls (5>4. 2. Pg/ 1) \Qﬂgr% associated wth an

i ncreased ricdRO§FeHRRE HFSGFRERE PPLRIBY SGr 80P F3R-2L F39P56
[1.12-3. 2] (ppRc@¥ititPutonall doBtthéns piecepobast i gr oup

(RR=0. 69 0.45-.1.36%% =0. 39) ). -Me rrarfked survi val b%ﬁefit of

spi ronol 3ct SRETPPR ﬁ’é?ﬁe Wa§e85§«gf'c\3/%a° i FPBSTPEAS 3% tha baseline PITINP >
4.2 ~g/ 1 as addrpaerdne mrp@EgosAts Wi tthd pwesenasedibi@aréorl s of PIIINP 25
(RR=0.54 [0, 8] {psf: L) §1d1b§7be(ngf2§i§1?’k]':,le(noqungﬁlshThe mortality

relative ris%érrgagctlon was Eé%l n the high risk group. These findings were

SUBSTI TUTE SREEFipReLGe ZHfect@Osooh 158 80nNPETrassion6206 50 unchanged after

adj ustnent for other prognostic factors (NYHA class, serum creatinine and

age). It is suggested by these studies that in patients with CHF, elevated

serum PEPI NP was®sRyaT$CaReept smay R NeEdv ik FRsComeI R Y i ty.

Spi r onol act efie adecighRaet reanm B dédMRraned shggesiiad .t hguckhe benefi ci al

ef fect of s%i.ron | act one an sgévi vf"l%ctie%ngati ents wi.th CHF may be expl ai ned,
urar

in part) by théSFowe?ITYy &%t 88eff P productT8h or turnover. 10
Spi ronol act che sEe$ ectudlo dsowbpaBidésn aAet rebaeed cRdphiadedéevel s i s -

Associ at ed Wt hsRedicgd Risk 50f Mprtal vty As s & O n 304 ients from~
within the ?fud)s/ 15 g%gaup roupr artici papéé I'n alecsut?gt udf/élgEHNl\?l—m [r-1v), 0

6 MAY 2PB3 mEARVEYAE dBwELips: i ehbe YeeTepierestaridanetcirteniddapy and 25

nmy/ day spiresokaBtease @iwza@ebﬁe—?ﬁ RohBbhhal etic Peptide (HNP) levels
were neasured at baseline and 3 and 6 nonths after therapy. Results were 20
expressed zn pg/m, geonetric nean [95%L) and data were conpared using a
Mann- Whi t ney- W | Erxopil dsesif. thabkedée fef Behdndf Spiattriakacé one on BNP

| | sPI =53) . Spi . {n= | ueTn74 (64-85] 67
{g\é-e?g] oégg'%%%%@?g%%*/%o} %%q%kggég%l%éz]ngziP?ﬁ%d%sz E44- 61] ] Q 09T31T00,
99 0. 7780 002YRrPTEbo0® Whipzddes hydroflumethiazode,

methyclothiazide, polythiazide and trichlormethiazide.

Examples of related sulfonamides are
chlorthalidone, quinethazone and metolazone.
25
An example of a non-thiazide sulfonamide diuretic

1s metolazcne.

Examples of potassium-sparing diuretics are

30 triameterene and amiloride.

Examples of loop diuretics, i.e., diuretics acting
in the ascending lamb of the loop of Henle of the
kidney, are furosemide and ethynacrylic acid.

35
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SUBSTI TUTE SHE>=T ( RULE 26) 0 6 MAY 2003 WO 00l 27380 51 5 10 D6 MAY 2003
PCT/ US99126206 Thus) Spironol actone treatnent) which results in a
significant decrease in fatalities and non-fatal hospitalizations, also
resul ts inwgoglesgeease in BNP |l evel s and may refl ect thechassiicweal effect
on the left ventricular renodeling though the reduction of mnyocardi al
stretching. Table 7: Relative R sk of Reduction in Mrtali ty Anal yzed by
Basel i ne Characteristics PatientsRisk _ , _

Reduct i onSi gni f i c @xeopd €8 Spf raysenae t TRTEWERL of 1w €3 19958520, 034LVEF

22- 29‘)/@6‘)/40=0-&&%ﬁ%mépaéog/ﬁi%aﬁomwlﬂaé Sprldcla38¥Upsf3 0008hear t

fail ureNYHA O ass’| V29%<0. 0098heart failurei schemc

hear t 28%p<0. OUEEEEAYIUP &R nF RPN L1 PRear t 32%p<0. 0016f ai |ure 15 Dosing
based on Natriuretic peptides and PIII NP The natriuretic peptides are a
group of gructurally simlarsbologjendt Eealdatignsti nct peptides that have
di verse actions in cardiovascular, renal, and 20 endocri ne honeostasi s.
Atrial natriuretic peptide (ANP)_ a -QEgi atriuretic peptide (BNP) are of
nyocar di al SUBSTI TUTE SHEET ( 380 52 PCT/ US99116206 cel |
origin and C-type natriuretic peptide (CNP) is of endothelial origin. ANP

and BN bind Lo Lhe RRBLLULEL] §oReR)i e Arberepl P MR e W CN) vi @
3',5' -cyclic guanosine nonophospha C ? nedl ates natriuresis, 5

vasodi | atli%n, theegigent ahebi tomeundat $elacsgenése®, then§*PUBI t ropi ¢ properti es.
ANP i s thoughtodQ Rligy 8f AR inRhibeAds I egukeho AttdheSabigdalmnce by

reduci ng tubul ar reabSorption of sodium and chl oride. ANP can excite

cardi ac ner ve*Td 1098 AYYT &trs r‘i‘\?ﬁk%"%tl"(féc‘?geég Wang A8y PETCHIRSSd pressure
and a reductiin the FebhbwsydpAtihetaT temle. acthe/ivse ofongestdxwe heart
failure represents.a,pathological st i i he.acti | of the
natriuretic pepp T gé’ ei%e%al?jts e%sééo?ar&bgﬂffgo%%gbs){ a égﬁa#c{iﬁﬁjsd%gssoci at ed
with 15 pdor ¢asgavesmuparogrmositaenns escribad | hexeinAini the natriuretic
factor (ANF) prQduet bensi sréducednin the ventricle under pathol ogi cal

ci rcunst ances and after ‘exposure to hypertrophic agents 20 including the
a-adrenergi c agoni se phenyl ephrine. Rel ease of ANF is significantly under
condi ti ons ofF FansPoR HiRPseRf af Bt MoRdTed A1 FEFGH - VorRS i cul ar

natriuretic fmqtetzr:a)(ﬁliﬁi&a@s Reen sonsicdeeed: tmbera spesi fic nol ecul ar
mar ker of_ hypertrqphy) its role in 25 hypertrophy .is . unclear. Levin, E. R,
Gar dner) 23 cE’)rOalﬁ&gs Prsbhs SHSK - (%‘éﬁgﬂ. WE |%/11§.1b¥/5d%°%39, 321- 328

enroliment in the study if they had a history of New

York Heart Association (NYHA) Class IV heart failure
within 6 months but no less than 6 weeks from
randomization, and were NYHA Class III or IV at the time
25 of enrollment. Eligible patients had a left ventricular
ejection fraction of <35 percent and ware to be
receiving treatment with an angiotensin-converting
enzyme 1inhibitor, if tolerated, and a loop diuretic.
Treatment with digitalis and vasodilators was allowed,
30 but potassium-sparing diuretics were not permitted.
Oral potassium supplements were not recommended unless
hypokalemia (serum potassium <3.5 mmol per liter)
developed. A low salt diet (100-200 mEg/day, sodium)
was recommended to all patients. Patients were excluded

35 from the trial if they had clinically significant
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Extracel lular matrix turnover is one of the determ nants of vascul ar
constrictive renodeling and nay be nonitored 30 by neasuring the lalﬁow& 003
| evel of wee§ehicagen type 111 am noterm nal propepti depdrnRbdrdehiid" ) .7 ™l
congestive heart failure, extracellular matrix turnover is a major

deternmi nant of cardiac renodeling, di&stolic function and punping capacity.
SUBSTI TUTE SHEET (RULE 26) 0 6 MAY 208 WO 001 27380 53 PCTI US99I 26206
Accor di ngl y, cpioeiig oklvhépapdigaseadeitey ftopncBhEEst iOFe heart di sease nay
be determn ' N ABRseHeABNhe £F: Rii@@dseoncentrations of
Pl I 1 NP) ANF%A%%%‘%? %%E.Gg%?ﬂif‘?’é‘iée in ,bﬁ?gﬁ BT 1 NP level 5 relative to
basel i ne Pl I'¥:adeelengingr POMEAN RERIYIR if8A1B¥e t RFtdM8ost er one ant agoni st
and during agd iYrsinest | @Nhie S8 Gaespl SeCIRasere Na eodridacetbutar matri x
turnover and therefore provides a correlation with inhihition of congestive
heart di Seas®®a% HrPRFPY271051BVels Y Aﬁl'—g,e AR 2 S BN 87 ey be
relative to baSedr mdahenebst pfdidnred. admherstratexiw diort he al dost erone

ant agoni st and during adm nistration to indicate |evels o% fficacy. 15
Adni ni st r at | DF O PR “ERGi Bt THh CEBRYVE S GORRSY e 59Ri B t%rmgand the

al dost er one gt Qﬂ%’l'l%‘i:egabifd(e_p%?gﬁ‘ezsch!é‘éﬂf i@ |y deRupeparate _

formul ati ons, or nay be acconplished by sinmltaneous adm nistration in a

si ngl e for mpataseivor coppantatat ifcmr ol @tnineis peAdhi trdxst r ¥heon 20 may be
acconpl i.shed_by oral route, or i pt ravenqus, . intr yl ar
subcut ar@ouspzfcynt_]oecé> i SRS, “FRE° ec??%éﬁ'l gli’? or{ls%ﬁguﬁleo?anl ?%&%Vér%aof a bol us, or
in the formaof EdquesuSoominteesapiealds pavticipet snerins¢itntewtd.on sol utions
or suspensi gfis;. HaeS&e8OLUAT O c2R0, 25 BISAGRST OAS, Y BecpLapared from
sterile powders or granules having one or nore pharnmaceutically-acceptable
carriers or §hudyeResign: aPbisrddhesiettias GERALRHL QY RREEORYHr opyl - et hyl
cel lul ose, tpget RAhaWLD 258iMHed @hCa HordileUBI i 6@ MasHRBASES Vat i ve)
surface-active or 30 dispersing agent. For oral admnistration, the

phar macégt i ceiceddRp63EPRPOENCHY Spé rPRotart ongr i bdactiane®x aprEe) a t abl et
capsul e, suspenRy @RcAr abi Gy & mbRenphardim 3Boceut i LA t¢oAPOSI tion is
preferably made in the formof a SUBSTI'TUTE SHEET (RULE 26) 0 6 MAY 2003
WO 00 Z7380 B IBCIREY 11630 HGFA§E - uftitsoRt WeHFhPiatparEMRA-ar anount of
the active iagreed adbcrEXasPplrs tot sSwedbiezage, wWddy arxegtadllel s or
capsules. T e @Clé ienhi gi tors{ran}/ be gr s.elnt i.n_an ampunt from about 1 to 200
ng, preferably Fram about®2>t §158° ‘%bl Yddpehdi iy “TB6nStH&® speci fic ACE

i nhi bi t 8P seiralicadsyApsains abl erdareysduseif beart nEniwremeythartyy wi del y

dependi ng oreifuere@ndE! hopeslalichgabati L 30g OO HAELOIS:: The ALDO

ant agoni st may he present jn an anpunt_ o romabout 1 to 400

f ng,
preferably f rﬁHSBSGt hypegkaleming ke RSFefarhY RHGFCERBSEHEQ fic ALDO

antagoni st cEpeuedesel echedl @] hbeewdisCicheCith&aAasR Lot avas bei ng target ed
for the combination ther ap%*s Far..di sease st S r)g/vh'.ch require prevention,

. at e
15 reducti on S "t rEgEmRt % 3CaPaf o‘?PaTéc(?mlg?nﬁi §8T3P4Te wi t hout
i nci denéé offdiyperkal ewsayafizmsewanpl agnduce eALER2 mntdageaks turadiponent ,

typically spiggnebactoge hawveg% present. th the-qomiiogiiandnerapy in an
amount in a range from aBout 1 o about 25 ng per doSe per “day. 20

completion. Clinical laboratory determinations,

including serum potassium, creatinine, sodium and N-

terminal pro-atrial natriuretic peptide, were performed

30 at baseline at Weeks 1, 4, 5, 8, 12 and then every 3

months thereafter until study completion. For patients

in whom the study drug was increased to 50 mg once

daily, a serum potassium determination was also

performed at Week 9. Study medication could be withheld
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Exanpl es of various fixed conbinations of ACE inhibitor and ALDO ant agoni st
representing a "doubl e therapy" of the invention are as follows: SUBSN WIE
SHEET ( RULE 26) 0 6 MAY 2003 WD 00117380 55 5 10 15 20 25 30 35 ACE

| nhi bi t or LB @f¥Goni st Captopril (ng)' Enal april (ng)' Li sPREPPPRCHY) ~
-Spironotactone (ng)'7.5 to 302.5 to Zgg to 2057.5 to 302.5 to 205 to
207.57.5 to 302.5 to 205 to 201D7.5 to 302.5 to 205 to 2012.57.5 to 302.5
to 205 to 20157.5 to 3D2.5 to 20510 2D17.57.5 %% 302.510i 0 205 to 2D207.5 to
302.5 to 205 tiPR2E2F1i8YS SURETELEEIR o/ PEEEST R EE57. B" 0 R532 5 to 205 to
2050 ' Dose givilie)t| UERup AredRyn aRS] 61 HOhANGR PP AY(SBEThED 9126206
The present invention further conprises a tonposition conprising an

angi ot ensl n caRrerttAy) enyrerchrhe tiddneas £xdE8Y FoRfEl td®&goni st, a | oop

diuretic and digaelnmed@lchtiRenPBaLIBGLULI SAddoraehePbab] éhesal besr esters and
prodrugs thereof. Preferably) the conposition conprises a first anmount of

an angi ot efisi HCERGEFt i MPYEYEY me2 hRBELBF , TR 1ZEFhLT FERERI FS

accept abl e saldrackshespiialazadithgs tdiey @eétha. second anount of an

al dost erone antagoni st, or a pharmaceutically acceptable salt, ester or
prodrug thereof; a,thi anmun f l.oop_gdiuret i r eutically
accept abl e salt, e'ét g?g%trh 5‘}%5#%% T%érlggf?géﬁg%ubﬁﬁsgfn%%naﬁqgf Q%lggoxi n) or a
phar maceut i caldlypocaconpietisice byapat iemfisert ovapicodr dgtehexleofdurand a

phar maceutipcald,y agcgeptable carrier; wherein the first) second, third and
fourth anpbunts i n SUBSTI TUTE SHEET ( RULE 26) 0 6 MAY 7?7003 WO 001 27380
PCT/ US991 26206 56 conbinati on conprise a therapeutically effective anount
of said inhibitor, BntBERAGISERL | R dindr%ﬁeéyaﬁl&nﬁ%ﬁ%?%ﬁemﬁ? eferably,
thehal dost er o ranlageIlsitd S’eﬁlﬁé\eﬁ‘g&dugbﬁﬂm E:@BQ})@@'[&RE aangvepier enone.
5 The active ingredients..i 0 .be adm nister injection as a
conposi ti on wWieT &1 g%e? o?djé%gﬁﬁﬁ%g I cREse aoeitdl’eggg %’yd wat er may be used as
a suitabl @5camoispitaldzahiendosage bldgdrentdgricnreati ng a di sease condi tion
wi th the conbination therapy of this invention is selected in accordance

with a variet g af pggﬁ{:g{,s,.rhiengi,ﬂggln}g e&gg}?g%ﬁg,oéagﬁe g@j%ua sex and nedi cal

condi tion of FTTE"E'a'[TE'n the severit i sease, the route of

admi ni strat i offetandatheegydet meut &l toonpderrndaryl epedCidnd t hus may vary
widely. For therapeslicaflibR0s65:alie, aché MR e@MBONGALS f this conbination
t herapy | éeng}i on,arﬁ ordi nari I% 20 conbhi ned with opne or nore adjuvants
appropri ate t §OFRETAMFTACEd Fout B 8Am HISERSEi 8h.€3%3340ni ni stered per
0~, the conpomentslirey feisatasperkwizzlhibactase changeéosia) NyHar ch powder)

cel | ul gr;gnggitg%gsgf. AhhANQIrG AC A% 1GBhb I Q%5 ALKy s B3 ek 8hC) stearlc
, in subgroups of patients defined on the basis of the

following six pre-randomization variables: ejection
25 fraction, etioclogy of heart failure, serum creatinine
concentration, age, angiotensin-converting enzyme

inhibitor type and dose, and digitalis use.

Statistical Analysis: Analysis of all-cause mortality

30 (the primary end point) included all patients
randomized, according to the randomly assigned treatment
Ggroup based on the intention-to-treat principle.
Kaplan-Meier methods were used to construct cumulative
survival curves for the two treatment groups. The

35 primary comparison between the two groups was based on a
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. . . . . Ub MAY [0ud
25 stearate) magnesi um oxi de) sodi um and cal cium salts of phosphori é"baﬂ a

sul furic acids, gelatin, acacia gum sodium al gi nate, polyvinyl pyrrolidone,
and/ or palyvidi¥de al cohol, and then tabl eted or encapswu@hedsdsess conveni ent
adm ni stration. Such capsules or tablets may 30 contain a

control |l ed-rel ease fornul ati on as may<4be provided in a dispersion of active
conmpound in hydroxypropyl methyl cellulose. Fornulations for parenteral

adm ni strat ilog-nagk beestn Che PIpAIGRORGUchIRR S HORAHGERLAUS i sotonic sterile
injection sqluti ' : e leWtd @n Sugpensi ons may
be SUBSTLT °§&%§?ﬁ1€%%§2§39g8§6%%§\1(°%o%ﬁe\/\%qég%gs%%%w US99/ 26206 57
prepared fruariabies ©pohgerst Hratgdasdrfest nel/isRdrenel 3Ft e of the
carriers or pdi-hHen] SsdPitehonssl 410 ddee kA M heiaul 8¢éons dreupor al

adm ni stration. The conponents may be di ssol ved in water, polyethylene
glycol) 5 pEERYFRRRYIMARSEPT eRRANGE WdsPn2 ok -DeYet 8naBf 0i |, peanut oil)
sesame oil, speRdyhg alpgaidakh sedlidfmocBireehdel erdnd/ spenaingpus buffers. O her
adj uvant s argld rrgdes of . admnistration are well and w dely known in the
phar maceut i AP at?%" 10 Pharnaceutical conpositions for use in the treatment
met hods of the invention may be adm nistered in oral formor by intravenous
admini strati on. £ale AdRLNGSLE Al 0020k, ] D O AL L Ofledihify aPY 19 .
preferred. 15 DoSi ng r oral "adm ni stration nmay be wth a regimen calling
for singPe daveyoressdy dekhbesh &I tdleebgsse @vé¥1§ 6ehbevig/) or for

mul tiple, spaeadodases talﬂﬁgb'gh‘ﬁ’é&tta_tlllj%yd?‘)(teEh?tﬁ@tbygc@&?rgr%ugh' ch make up
t he conbi nation %hera£l¥eggggge adm ni Stered sinul taneously, 20 either in a

conbi ned do¥34edfE M padrft &186s2§e99MNEYi WORHAIRE for substantial ly
si mul t aneougeauatd agmuv perathoOnin the apirymlageshs yhdwd: rawee up the
conbi nat i on_t hgrggrxate Y, gl SO bee tad 1 @%St erletd. Seguent ir?l I}}/eI w th either
active corrpoﬁgniD el gg 25 BahtHister e eb*}aa ¥ é& FeR a1t ng for two-step

i ngesti dh. Fhizeonelaagneearaey wallld Soppsetudnmedicadidmiestahati on of the
active agents wi t hrgpacsdsapardeddigest kops dfeddiepsepaiat e, active age: ~ts.
The time pefiod betweén the nultiple ingestion Steps may range 30 froma

f ew ni nut es tEB2SBERY HX MBS YNAfe FOFFCN G SERRT CRE PRrBpeet idds 9gf each active
agent such gepeégncialpi@l-ubibiter cdicsayai b ahid-thy)edl asdm hal f-1ife and
ksnetic profile of the agent, as well as dependi ng upon the age and
condition of the patient. The active agents 35 of the conbi ned therapy
whet her2@dm ni st enedz8E@BSE il FSHERT 1 08URER 126 revi e O d iR 380

T o0 26808-10; MAL2008, 581 ULLANEON S, hachUDSOANL] A

si mul taneously, or” sequentially) may involve a reginen cal |ﬁ'g for

adm ni strat AR 8fiehe A0 9k eRhtelyisearatoupsednthe r & estRer acti ve
agent by i ntLAMEAOLS Mopee1 Vhedhepehheragtd e cagent ssticd heoconbi ned

t herapy are_adm nj st ered bx oral_ar int gat\_é%r}{)us route, . separately or

t oget her, eéé‘ﬁggurcwa:l@til\’?e agEntE At ep 828 AN 8BS AeH % JiYabl e

phar maceut i eapofienmidlatdienr obutpharsmacetiime ald edOhacelept abl e exci pi ent s,

di luents or o) l.ati conponent s les of . sui-table

phar maceut i ggfnggg%%le&@;tgﬁé $g$%lsat uor?g‘ﬁ%)nr?%;rﬁrrtlrlgﬁbn? hef attive conponent s
for oral adrPHFStTeYadn tar veye veaseseloowl 1 fareblhoaghcglati dresr nal ati ons | st

both activepagents dpart hetebn Ml heisamm rz&%@@e_'fériée&%r}figgri ate for
such recipe to be utilized for a fornulation containing one of "the active

conponent s. SERRHPYE L 120 sAERSE Hfardos4de CARY Pe tpREPEFRY BA2€Leeni ng and
t hen m xpngatogré heta tdie chel t ey INwalsl 9t 00f ddigeedbrdisg idb the-anount s

i ndi cat ed. '\I;Q?ugloosfagoe_ JBY then be placed in a hard gelatin capsule.

Recruitment: In total, 1,663 patients were enrolled

from 195 centers in 15 countries.
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25 Ingredients Anobunts captopril 62.0 ng spironol actone 12.5 ng nagnesi um
stearate 10 ng 30 | actose 100 ng Exanple 2 35 An oral dosage may bﬁl Y 7003
prepared by m xi ng together and granulating with a | 0% gel atin sol §MA.
The wet granobesasare screened, dried, mxed with starchpcrakerz8uBSTI TUTE
SHEET ( RULE 26) 0 6 MAY 2003 WO 001 27380 PC?/ US99/ 26206 59 and stearic
acid, screened and conpressed into a t 4Bl et .

| ngr edi ent sAnmount scapt opri | 62. 0 ng5 spironol actonel2.5 ngcal ci um sul fate

di hydrat elDO ngsucrosel5 ngstarch8 ngtal c4 ngl0 stearic acid2 ng Exanple 3
An oral dosageagBynbecHy@RRELdshcsSCr @epi et @Raodbaphan, Riixkhg toget her the
followng list_of Tngredients 1n the annunt%_indicated. The gosage may t hen
be placed in &'83%d Y SEFRIRAPARS PhoPRtfitdnes 2 ARt e 368l april 15 ny
spi ronol act oneap2e S1AEN¥AGEBESE UIB St @atat preldentgdl antDssiel 08 have?5 Exanple 4
An oral dosage may be prepared by mring fogether_and gr ating with a
10% gel at i r§‘| sgfﬁ?i%"hde“fﬁe e a%ﬁoc}/’gragﬁuf%élsae%ergg?&éﬁ%a,‘% g’lr;}zétaa%)hm xed Wi th

starch, talc and stearic acid, screened and conpressed into a tablet.

SUBSTI TUTE SHEET (RULE.201), ¢}0001:22380:50, hogr edh el ggal apri| 5
spi ronol act one cal'ci um sul fat e di hyér ate sucrose starch talc 10 stearic
acid Exanpl e gountries) were enrcolled in the trial; 841 were

: randomized to placebo and 822 to spironolactone. As

10 shown in Table 1A and 1B, the baseline characteristics
were similar for patients randomized to placebo and
spironolactone. There were 8 patients (3 placebo, 5
spironolactone) that had history of NYHA Class IV, but
were not Class III or IV at the time of randomization.

15 Reasons for discontinuation of study medication are
shown in Table 2A. During the trial, 17 patients were
withdrawn from study medication due to cardiac
transplantation, 7 in the spironolactone group and 10 in
the placebo group; one patient from the placebo group

20 died 4 days after cardiac transplantation. Patients who
discontinued study medication were followed by regularly
scheduled follow-up telephone contact for determination
of vital status. After a mean follow-up of 24 months,
the average dose of study medication was 32.12 mg for

25 placebo and 26.75 mg for spironolactone.
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PC 1'/US99/ 26206 0 6 MAY 2003 Anopunts 15 ng 12.5 ng 100 ng 15 ng 8 ng 4 ny
ral dosage may be prepared by screening and 15 then m xing
t oget her {Rgehfaks oW ng list of ingredients in the anoupdpudenthzeat ed. The

2 ng An o

dosage may then be placed in a hard gelatin capsule.

| ngr edi ent sArmugtﬁﬁggzzg[)}

|'i si nopril 15 ngspironol actonel2. 5 ngn&gnesi um st ear at e10 nyl act osel0

Exanple 6 A~ oral

granulating with a 10% gel atin sol ution

dried, mxed with starch,

into a tablet. SUBSTI TUTE SHEET ( ﬁ%ﬁeﬁ?@ham&g;@s

PCTNS991 26206 61 | ngredi ent sA
cal cium sul fate di hydrat el00 ngsucrose -15 ngstarch8 ngtal c4 nystearic
10 "ArTough TS B gae Nt | SffoddRdonPEEn O | PEd W TH respect to

aci d2 ny

speci fic enbegib®Entie) the 1Ex
as limtations. 15 anple 7 An oral

const rued

talc and stearic acrd,

dosage nmay be prepared by m xi ng together and

The wet 30 granul es are screened,

screened and conpressed
MAY 2003 WO 001 17380
ngspi ronol act onel2. 5 nyb

i|'s qfeghdpese enmbggdigppnts are not to be
dosage nmay be prepared by

screeni ng anchgédpn m xi ng eboget her gshe1iol | ow egndi2st of ingredients in the
anount sibndi cated. The dosage may then be placed 20 in a hard gelatin

| ngiRecl ent sAmount sl i si nopril 15 ngspi ronol actonel2. 5 ng25

furosem de73. 9Cawpsiargnesi um 8f%ar at e187%mgl act osel@Cng Exanple 8 30 An oral
dosage may be prepared by screening and then m xing together the follow ng

capsul e.

0 6 MAY 2003 WO

list of ingreftents in the anounts indicated. The _dosage nay then be placed
in a hat8 gel g4 capsul e. SIGTHSTI TSR ¥HEET ( Rlﬁlﬁ”g’?)
00l 77380 Female 227(27%) 219{27%) 446(27%
Blood Pressure {mm Hg)
Systolic 122+ 20 123229 12220
20 Diastolic 75+ 11 75+ 12 75112
Heart Rate(beats/min)  81.1 % 14.8 8114 B1x14
New York Heart Association Class
] 3(0%) 5(1%) 8(0%)
25 I 581(69%) 591(72%) 1172(70%)
1Y 257(31%) 226(27%) 4B83(29%)
Left Ventricular
Ejection Fraction{%) 2524168 25667 25467
30 Cause of Hear Failure
tschemic 453(54%) 454(55%) 907(55%)
Non-ischemic 386(46%) 368(45%) 754(45%)
Medication(% of Patients)
35 Loop Diuretic 94% 99% 96%
ACE Inhibitor B88% 89% 89%
Digitalis 71% 73% 72%
Aspinn 38% 33% 5%
Potassium Supplements  24% 25% 25%
40 Beta Blockers 7% 7% 7%
Dose of ACE-Inhibitor{mg/day)
Dose of Captopnl 621 634 62.7
Dose of Enalapril 16.5 135 15.0
45 Dose of Lisinopril 13.1 16.5 144
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62 PCT/ US991 26206 | ngr edi ent sAnmount sl i si nopril 15 ngspironol actonel2.5 ng5
furosem de73. 9 ngdi goxi n75 ~gnagnesi um st earatelO ngl act osel00 ngy 10 All
mentioned references are incorporated by reference as if here witfgmal 7ign
i ntroduci NYo&pEEMnt s of the present invention or the prETEFPEHF%nbodi ments)
thereof, the articles "a", "an", "the';,and "said" are 15 intended to nean
that there are one or nore of the elenments. The terns "conprising")
"including” and "having" are intended to be inclusive and nean that there
may be additional elenents other than the listed elements. 20 Although this
i nventi on has been described with respect to specific enbodi nents, the
details of these enbodi ,limtations.
SU95TI TUTE SHEET (RUL%}‘%?E-SB‘\%’E@NW%SQEE‘%%WE@ The use of
epl erenoné f or—themanmufactureof Pl?r.et%l’ﬂa‘?o’uﬁ"’“'e“éﬂnr&@ac«fﬁ?@l&?&si TTon for
co-adm ni stratiogppifRyan angi ot ensipggonverting engyme i nhibitor for the
prevention or treatnent of a cardiovascul ar disorder 'in a subject. 2. The
use of Caiml gherein the conpositigonifurther cogprises the angiotensin
convertipg enzyre inhibitor. 3. The use of Claim2 wherein the conpositi’on
fiuther conpri sgmecedivur eti c havi ngggw subst anti ag7%al dost er one ant agoni st
effect. 4. The use of Qaim1l, 2 or 3 wherein the cardi ovascul ar di sorder
is heart failurSx-m.(%The use of Caimi1, 2 or 3 wherein the cardi ovascul ar
di sorder is congeMald ve heart fail ur@4(78%) The use @B(7Waim 1, 2 or 3 wherein
t he carditbvascul aremédesor der i s hypeld/@i%)i on. 7. THEZ{¥8e of Claim1, 2, 3,
4, 5 or 6 wherein the angi otensin converting enzyne inhibitor is selected
fromthe group HBHRPSYe {8 al acepril, benazepril, captopril, cilazapril,
del april, enal apri¥%Cenal aprilat, fo&@dBpxil, fosl?Adgtilat, imidapril,
l'i sinopril, perj n%’%i?‘i |, g:rlui napril, P& &pri |, saralds®n acetate,
tem)capr??, tré’l‘?ﬁfﬁ p?ela'l’;/f“' ceranapril ,81ir1ﬁoexi pril, fHd’ﬂﬁapri | at, spirapril,
Bi opr oj ect BPlN%%Sg%%hgébma%nggaﬁ | 514, Fisons FPL-66564, idrapril, Marion

4 §%)p

Merrel |l Dow MDL- erindoprilat and Servier S-5590. 8. The use of
Claint 1, 2, 3, 4y 5 or 6 wherein t hey@fpgi ot ensi n cggyerting enzyne
inhibitogsis selegted fromthe groupsgensati ng of sdagepril, benazepril,
captopril, cilazapril, delapril, enatmggyil, enal app'jsgqt, fosinopril,
fosinopril at, iLefvdeoldejectionictoonsi | 2530698 ndopril, Jmgiwsapril, rampril,
saral asin acetate, tenocapril, trandolapril, ceranapril, rnoexipril,
qui napri | at andasppihegufailre -®, (%fhe use of Claim1l) 2, 3, 4, 5 or 6 wherein
the angi®® ensi n cegheeis ti ng enzyne i dbi¥%ior is beddSpril, or a
phar maceut i cal | y Npa#esmibl e salt, est8%br prodrudb&4iét eof . 10. The use of
Caimi1, 2, 3, 4, 5 or 6 wherein the angiotensin converting enzyne
inhibitor i s mo&%f i /; or a pharmageytical ly acceptable salt, ester or
prodrug {hereof. p-mﬁﬁf?i use of C aigm/:1, 2, 3, 4, gs‘ﬁ)r 6 wherein the
angi otensi n convefdhdg enzyme inhibijhgr is perindopg)l, or a
pharmaceutical ly aggeptabl e salt, esgmey or prodrugagpereof. 0 6 MAY 203
64 Potassium supplements 27% 29%

Beta-blockers 10% 1%

40

Mean dose of ACE mhibitor

- mg/day
Captopril 62.1 634
45 Enalapril 16.5 13.5
Lisinopril 13.1 15.5

* Plus-minus vaiues are means +SD ACE denotes angiotensin-converting enzyme.
1 The ejection fraction could be measured by contrast ventriculography, gated radionuclide
50 ventnculography, or echocardiography.
1 The cause of heart failure was determined on the basts of a palient's history, angiographic evidence,
or both. Data on the cause of heart farlure were not available for two patients in the placebo group
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12. .The use of CAaiml, 2, 3, 4, 5 or 6 wherein the angi otensin converting

enzyme inhibitor is quinapril, or a pharmaceutically acceptable sal § § MAYt2603
or prodr uyorHER¥of . 13. The use of C al m1i, 2, 3, 4, FQUBAPYrein the
angi otensin converting enzyne inhi bi is ranlprll or a pharmaceutically

acceptabl e salt, ester or prodrug thereof 14. The use of Caim1l, 2, 3, 4,
5 or 6 wherein the angioteqgsin,c nvert| ne inhibitor is trandol april
or a pharmaceutically acceg 1"?“‘@%?@? % prodrug thereof. 15. The
use of Claiml, 2, 3, 4, 5 or 6 wherein the angi otensin converting enzyne
inlubitor is C|1azapr|I or a'ﬁharnaceutlcally accegtable salt, ester or
prodrug thereof. 16. The use of O ai m 1Flaoebo 37 4 5SEENECRAR ei n t he

angi ot ensi regaMsFdied1d enzynme i nhi bitor ig4fosinopril ggpr a
pharnaceutlcally acceptabl e salt, ester or prodrug thereof. 17. The use of
Caimi152, 3, 4, 5 or 6 wherein the angiotensin converting enzyne

i nhibitor i plraprll or a pharmaceut i | Ao ccept lt, ester or
prodrug the[%et(ﬁ)f 18. The use of O aim 1, O%H (%/? or g?\ﬁerel n the

angi otensin converting enzyne inhibitor is enalaprll or a pharmaceuticatly
accept abl e ug t her eof The u Cla|n118 wherein
t he enal apﬁ%b&tmue@%&@g%m@ﬁ@ cally acce ”Z@%r’é sal tsI e@§ er or pr odr ug

t hereof, is cbeamerntRdilgeered in a daily do%®3%hount betd%h about 5 ng to
about ny. nr se of daiml, 2, 3 5 or ' in the
anglotéggln c%%%er ﬁ% enzynne |nh|b|tor |sé{?5|noprlpb@ f
pharnaceutlcaHMﬁT&mﬂmmSable salt, ester of0{p¥%bdrug ther{gwf. 21. The use of
Claim 20 mherﬁgrb £, i g utical eptable salt,
ester or p % anount betmeen
about 5 ng to about 20 ng 22. The use of .Claiml1, 2 or 3 wherein the
angi ot ensi n converting enzyne inhibitor and epl erenone are co-adm ni stered
in a daily dose weight ratio between about 0.1-to-one to about
twenty-five-to-one of the angiotensin converting enzynme inhibitor to

epl erenone. 23. The use of Claim22 wherein the weight ratio is between
about 0.5-to-one to about fifteen-to-one. 0 6 MAY 203 65 24. The use of
Claim 22 whexein the weight ratio is between about 0.5-to-one to about
five-to-one. 25. The use of aiml, 2, 3, 4, 5 ox 6 wherein the anmount of
epl erenone in the coraposition is betvueen about 1 ng to about 400 ny. 26.
The use of Cdaiml, 2, 3, 4, 5 or 6 wherein the anount of eplerenone in the
conposition is between about 2 ng to about 150 ngy. 27. The use of Caim1l,
2 or 3 wherein the amobunt of epl erenone coadm nistered with the angi otensin
converting enzynme inhibitor is therapeutically effective to reduce the
deat)l rate or the nunber of non-fatal hospitalizations in a subject

popul ati on as conpared to nonotherapy with the angi otensin converting
enzyrrre inhibitor. 28. A pharnmaceutical conposition conprising an

angi otensin converting enzyne inhibitor and epl erenone. 29. The conposition
of Claim28 conprising: a first anount of an angi otensin converting enzyne
i nhibitor, a second anmount of Epl erenone, and a pharmaceutically acceptable
carrier, wherein the fast anount and the second anount together conprise a
t herapeutical |l y-eFfective anount of the augi otensin convening enzyne

i nhi bitor and epl erenone. 30. The conposition of Claim28 or 29 wherein the
conposition further conprises a diuretic liaving no substantial al dosterone
ant agoni st effect. 31. The conposition of Claim28, 29 or 30 further
conprising digoxin. 32. The conposition of Claim28, 29 or 30 wherein the
angi otensi n converting enzyne inhibitor is selected tomthe group

consi sting of alacepril, benazepril, captopril, cila2april, delapril,
enal april, enalaprilat, fosinopril, fosinoprilat, imdapril, lisinopril,
periildopril, quinapril, rampril, saralasin acetate, tenocapril,
trandol april, ceranapril, noexipril, quinaprilat, spirapril, Bioproject

BP1. 137, Chiesi CHF 1514, Fisons FPL-66564, idrapril, Marion Merrell Dow
MDL- 100240, perindopa~l at and Sew er S-5590. 33. . The conposition of Caim
28, 29 or 30 wherein the angiotensin converting enzynme inhibitor is

sel ected fromthe group consrpiurESHEET PRAEER) benazepril, captopril,
cilazapril, delapril, enalapril, enalaprllat f05|nopr|I fosi nopri |l at,

i mdapril, I|S|nopr|I perlndoprll qui napzil, ranaipril, saralasin

acet at e, tenDeapriI, trandolapril, ceranapril, rnoexipri~, qui naprilat and

spirapril.



0 s Mar 2a0,3 66 34. The conposition of Caim28, 29 or 30 wherein the

angi otensin converting enzyme inhibitor is benazepril, or a 0 6 MAY 2003
pharmaceutically acceptable salt, ester or prodivg thereof. 3~. e

conposi ti owoebr@ai m 28, 29 or 30 wherein the angi ot enstGTAE8HRI6t i ng enzyne

inhibitor is nmoexipril, or a pharmaceutically acceptable salt, ester or
prodrug thereof. 36. The conposition of° daim28, 29 or 30 wherein the
angi ot ensi n converting enzyne inhibitor is perindopril, or a

pharmaceutically acceptable salt, ester or prodrug thereof. 37. The
conposition of Claim28, 29 or 30 wherein the angi otensin converting enzyne
i nhibitor is guinapril salt, ester or

pr odr ug therefstiﬁfec’m"f PR LTI 8S DAL AV AV R 22203 28y 2B wherein t he

angi ot ensin cpigqags,i BE4 ERZY mgji;nhibitor is rampril, or a pharmaceutically
acceptabl e sart, ester or prodrug thereof. 39. Tlie conposition of Claim
28, 29 or 30 wherein the angiotensin converting enzyme inhibitor is

trandol april, or amph@rtmeaytsisgaphyiannephtabbei sal,t thestewews 3Brodr ug

t hereof 40. The cor sition of ,Claim 28, 29 or_30 wherei, s the angi otensin
converting en%ﬁ%‘si gﬁ?bjly t%‘?rcieééz:i f‘%zt?ber L aCEPO SR rarlglge%?? cal |y acceptable
salt, ester oteguhedrBy.T hereehr)4in thHe spomposladtameotrbpi Mg, 29 or 30

wherein the an L N GALLREELD ViR bBN DIt et hosigY |, or a
phar maceut i c%gﬂyf%gggg%% e\%g‘%, gréggi%tr ort pr er%g cteher eof. 42. The

cor aposi ti%n ¥ tBeariFReL Brash BY GheRICROT HEPRAIGINGEERSP Meiiver t i ng
enzyme inhibi {dy de$ceRt r@&Mrildentt antiaraTaCEYtiSLA T YereerP) abl e salt, ester
or prodrug thereof. 43. The conposition of Caim28, 29 or 30 wherein the
angi ot ensi n chWePPL hgimmardent ahtadas zed ematRiFionPlagkore pifamceut i cal |y
acceptabl e sajf ,.,@SE8T. Wady ?;@EHQnE&?ri@Pde fife 15 HAQeCPEPRSI tion of Caim
43 wherein the anmount of enalapril, or a pﬁar maceuti cal |y acceptable salt,

ester or prodifdteRer gfated BEEWERH SESOFEIBLHE 5@ JBEUFE 4B  ny. 45. The
conposi t nen afreQligki Ab2B, ardd yoh s SPasydEngion iheest iggitet-ensi fisaaveni ng
enzy~ue i nhi b'¢1}n%%.i é.l i sié'sopri |, _or )_g_oghar maceut i cal | Y., 8CEE table salt,
ester or prodrigPHEFERTISY G568 MRPD0dS 87 F°°ME E0RPosition of O aim 45
wherein the armswetiofh 1n siomgpdity arsexveldawiel eniircablycheremagbl e sal t,
ester or prodfiig bhareplasdss iRehuee AUk sDvdthdAakauiy20 s 47. . . The
conposition of Claim28, 29 or 30 wherein the weight ratio of the first
anount of andi'G%RsPR2ednverting enzyne inlubitor to the second anount of
epl erenone i s between about 0.1-to-one to about tvrenty-five-to-one. 48.
The conposition of Caim47 wherejn the weight. ratio is between about
0.5-to-one to aboBFt?iﬁ"{n“eeern-CFES-eBHje.a‘%P@}.t AP CRHTpEETEi BRY GTCTEEi m 47
wherei n the skeoghtir &ipo 1B, betbieenBabbig. @, 5ahd-Daeld @CaboUbefd ve-t 0- one.
50. The conpgsiti i . r ej 0 anount of

epl erenone i\gé éet%%~gfeeﬁag§ o{ﬂ %%enég?géaﬁ%uﬁmgogh?rg‘.gg}gcf%%%hgggorrposi tion of
Clai m 28, 292%t IRRUAFerBI hhE RPISFOOBhACHPRFUPEOBP &bt aIIFERE) i s bei vreen
about 2 oy teepboidntlbg HUs0 TlrcEhe c0aRASIch 0A Ofe GiaikMo28aeaéh or 30
wherein the first anount of gue “glui rgli otensin_converting, enzynme inhibitor
and the secohtSHHoUR Tof* epf 1B On8 B et fePRar 8  theapdtti cal |y effective
to reduce thspdeatdiacabeeogrddre nunbeby of Gaanptapett jvospi-hakazdd i ons in a
subj ect popul,a4i.on 4:080OM L N, QARASL LI AN, adg g Stehedpas compared to
nonot her apy W ‘an aﬁgl of'ensi n " converting enzyne 1 nhibi-t 6f ’
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During the trial, 510 (61 percent) placebo-treated

and 445 (54 percent) spironolactone-treated patients had

10 at least one non-fatal hospitalization, representing
1,595 hospitalizations for the placebo group and 1,347
hospitalizations for the spironolactone group. Using
the Cox proportional-hazards model for the combined end
point analysis of total non-fatal hospitalization and

15 total all-cause mortality, we observed a 20 percent risk
reduction in the spironolactone group compared to the
placebo group (95 percent confidence interval of 10 to
29 percent, p=0.00017) (F1g.3).
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15 Sudden death} 110 82 0.71(0.54-0.95) 0.02
Myocardial infarcation 15 17
Other cardiovascular causes 13 12
Stroke 11 8
Noncardiovascular causes 41 29
20  Unknown 7 9
Total 386 284 0.70(0.60-0.82) <0,001

no. of patients/no. of events

25
Reason for hospitalization
Cardiac causes§ 336/753 260/515 0.70(0.59-0.82) <0.001
Worsening heart failure  300/663 2151413 0.65(0.54-0.77) <0.001
30 Angina 35/44 43/66
Ventricular arrhythmias 24131 23025
Myocardial Infarction 14115 10111
Other cardiovascular causes 112/163 1171169
Stroke 20/24 14115

35  Noncardiovascular causes  232/377 223/361
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for any reason 0.77(0.68-0.86) <0.001

Death from any cause or hospitalization
for cardiac causes 0.68(0.60-0.77) <0.001
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NYHA class IV at base line either had no change at the

15 end of the study or died. Using the Cochran-Mantel-
Haenszl test for association between drug therapy and
NYHA class outcome (worse, same, improvement), there was
a significant improvement from the baseline NYHA
functional class in the spironolactone group compared to

20 the placebo group (p=0.001). In the placebo group, the
condition of 33 percent of the patients improved; it did
not change in 18 percent, and it worsened in 48 percent.
In the spironoclactone group, the condition of 41 percent
of the patients improved; it did not change in 21

25 percent, and it worsened in 38 percent. The difference
between groups was significant (P<0.001 by the Wilcoxon
test). As shown in Fig. 6, 7, and 9, spironclactone co-
therapy resulted in a total reduction in mortality in
patients who were classified as Class 1II and Class IV

30 upon entry to this study.
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Changes in serum potassium, serum creatinine, blood
pressure, and heart rate are shown in Table 4. There
were no significant differences between the two groups
in serum sodium concentration, blood pressure, or heart

25 rate during the study. The median creatinine and
potassium concentrations did not change in the placebo
group during the first year of follow-up, the period for
which the data were most complete. During the same
period, however, the median creatinine concentration in

30 the spironolactone group increased by approximately 0.05
to 0.10 mg per deciliter (4 to 9 umol per liter) and the
median potassium concentration increased by 0.30 mmol
per liter. The differences between the two groups were
significant (P<0.001) but were not clinically important.

35 The most freguent adverse reactions are listed in Table
5A. Gynecomastia and breast pain in males was reported
in 9 patients (1.5 percent) in the placebo group

compared to 51 patients (8.5 percent) in the
spironolactone group, (p<0.0001). Serious hyperkalemia

40 occurred in 10 patients (1.2 percent) in the placebo
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shows that serious hyperkalemia occurred in 10 patients

in the placebo group (1 percent) and 14 patients in the
10 spironclactone group (2 percent, P=0.42). Gynecomastia
or breast pain was reported by 10 percent of the men in
the spironolactone group and 1 percent of the men in the
placebo group (P<0.001), causing more patients in the
spironolactone group than in the placebo group to

15 discontinue treatment (10 vs. 1, P=0.006).

TABLE 4. Changes in Serum Potassium and
Creatinine, Blood Pressure and Heart Rate

20
Serum Potassium (mmol/Lt.)
Baseline Wk4 WkB Wk 12 Mth6 Mth9 Mth 12 Mth 18 Mth 24
Placebo 4.24 428 425 425 426 428 428 4.22 4.34
Spiro 4.21 454 453 458 456 454 452 459 452
25
Serum Creatinine {mmol/Lt.)
Placebo 110 110 110 100 111 111 111 11 110
Spiro 109 115 114 116 116 117 115 113 113
30 Heart Rate (beats/minule)
Placebo 81 81 80 BO 78 79 77 78 78
Spiro 81 80 79 79 78 78 78 78 78

Systolic Biood Pressure (mm/Ha)
35  Placebo 122 122 123 124 125 125 126 125 124
Spiro 123 121 122 129 123 124 123 125 122

Diastolic Blood Pressure (mm/Hq)
Placebo 75 75 75 7 75 75 75 74 73
40  Spiro 75 74 73 73 74 74 74 74 77
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Cardiovascular disorder 375 (45) 344 (42)
Progression Heart Failure . 167 (20) 134 (16)
Angina 84 (10) 91 (11)
Palpitation 33 (4) 35 (4)
15
Respiratory Disorder 386 (46) 340 (41)
Dyspnea 231(27) 194 (24)
Cough 105 (12) 96 (12)
Upper respiratory infection 108 (13) 114 (14)
20 Pneumonia 18 (2) 10 (1)
Pulmonary edema 33 (4) 23 (3)
| Neoplasm 4 (<1) 4 (<1)
Urinary system disorder 71 (8) 75(9)
25  Skin and appendages disorder 69 (8) 64 (8)
Musculoskeletal disorder 104 (12) 96 (12)
Nervous system disorder 156 (19) 175 (21)
Psychiatric disorder 113 (13) 110 (13)
Gastrointestinal disorder 208 (25) 210 (26)
30 Endocrine disorder 20 (2) 65 (8)
Gynecomastia (male) 8 (1) 43 (7)"
Breast pain (male) 1 (<1) 8(1)
Edema 56 (7) 49 (6)
Serious hyperkalemia 10 (1.2) 14 (1.7)
35 Discontinuation due to hypertension 56 (7) 0(0)
*p<0.0001
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& ()-'"1199%8& ()-' 2MNOP] {U~\: 0! f!1 " 10%%5& ()-!P 10%& ()-!, 10%5& () - &Ml0%b
& ()- 10: 10: 10:F : 10% & ()-UzX6~\:0!!14, " 10Bgmsbosgppionalacione » 10090&' ()- " -
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10 no. of patients(%)
One or more events 667(79%) 674(82)"
Discontinuation because of
adverse event 40(5) 62(8)
e Cardiovascular disorders 251(30) 248(30)
Angina 83(10) 103(13)
Heart failure 80(10) 52(6)
Respiratory tract disorders 285(34) 262(32)
20 Cough 117(14) 103(13)
Dyspnea 39(5) 34(4)
Pneumonia 25(3) 17(2)
Pulmonary edema 7(0.8) 5(0.6)
Pleural effusion 11(1) 3(0.4)
25  Metabolic and nutritional disorders 215(26) 269(33)
Hyperuricemia 25(3) 168(2)
Neoplasm 10(1) 13(2)
Unnary system disorders 89(11) 99(12)
Disorders of skin and appendages 72(9) 73(9)
30  Musculoskeletal disorders 118(14) 101(12)
Nervous system disorders 173(21) 185(23)
Psychiatric disorders 126(15) 122(15)
Gastrointestinal disorders 241(29) 236(29)
Endocrine disorders 26(3) 84(10)
35 Gynecomastia in ment 8(1) 55(9)%
Breast pain in ment 1(0.1) 10(2)§
Gynecomastia or breast pain in ment 9(1) 61(10)1
Edema 21(2) 18(2)
Senous hyperkalemia 10(1) 14(2)
40
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1008VK! 8 TGP 525 6%&”%)5%%6%“(?}’ S NYHA 111 and IV,

PL@102 . . SR

20%\% ()A%p/ééﬁ&%@“%g %ﬂ‘l{@%&m %Pﬂg ect:.on fraction ("LVEF")

109! () - MOA.OYME: (s HhQUVEL L RHLAMEL {35 MAHI<ye 20K () -10) ¥+ F, @3<
, 109VE' () - n43< , 1098V () - mbA O%VE' () - nDALOYVE: () - NP0V () - nPe2;

DEF]AGF @ﬁ0gmﬁbﬁQeﬁWﬁ&mﬁmkﬁérﬁ&ﬂo%W@-6& AP Ishibitors). Patients
109%v& () - md0%v& () - mPdO0%v& ()-8 _"ajs|iJ, @O%E ()-nmd0%vE () - md0o%veE ()
-WWﬂO%W& () - N PEARA{Jomit#B8<to placebo or spironolactone 15.5 to 50
mg/day. Serum PIIINP was measured at baseline and 6

10 months after randomization. Mean survival was 24

months.

Baseline serum PIIINP level was 4.6 (s.d.=2.5) and

was similar in the spironolactone and placebo group. At

15 6 months, PIIINP decreased in the spironolactone from
4.9 (s.d.=2.7) to 4.1 (s.d.=1.9) (p=0.005), but not in
the placebo group (p=0.65). Baseline levels above the
95% CL of controls (»4.2 pg/l) were associated with an
increased risk of death in the placebo group (RR=1.89

20 (1.12-3.2] (p=0.01)), but not in the spironolactone group
(RR=0.69[0.45-1.36] (p=0.39)). More marked survaval
benefit of spironolactone treatment was observed in
patients with a baseline PIIINP > 4.2 pg/l as compared
to patients with lower baseline levels of PIIINP

25 (RR=0.54 [0.33-0.88] (p<0.02) vs. 1.37 [0.78-
2.31) (p=0.28). The mortality relative risk reduction

was 33% in the high risk group. These findings were
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A sample of 107 patients from within the study
15 group group participated in a substudy (NYHA III-IV),
mean LVEF 25%). Patients received standard CHF therapy
and 25 mg/day spironolactone or placebo. Brain
Natriuretic Peptide (BNP) levels were measured at
baseline and 3 and 6 months after therapy. Results were
20 expressed an pg/ml, geometric mean [95%CL) and data were

compared using a Mann-Whitney-Wilcoxon test.

Table 6: Eifect of Spironolactone on BNP leveis

Placebo (n=53) Spironolactone (n=54) p value
To 74 [64-85) 67 [59-76) 0.33
T3 68 [49-78) 52 [45-61) 0.02
T6 64 [54-76) 52 |44-61] 0.09
T30 0.99 0.77 0.004
T6/T0 0.96 0.77 0.05
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Thus, Spironolactone treatment, which results 'in a

significant decrease in fatalities and non-fatal
hospitalizations, also results in a decrease in BNP

5 levels and may reflect the beneficial effect on the left
ventricular remodeling though the reduction of

myocardial stretching.

Table 7: Relative Risk of Reduction in Mortality

10 Analyzed by Baseline Characteristics
Patients Risk Reduction Significance
with
Spironolactone

LVEF of < 21% 25% p=0.034
LVEF 22-29% 26% p=0.020
LVEF 30-50% 37% p=0.011
NYHA Class III 28% p<0.0008
heart failure

\ NYHA Class IV 29% p<0.0098
heart failure
ischemic heart 28% p<0.0012
failure
nonischemic heart 32% p<0.0016
failure

15 Dosing based on Natriuretic peptides and PIIINP

The natriuretic peptides are a group of
structurally similar but genetically distinct peptides
that have diverse actions in cardiovascular, renal, and

20 endocrine homeostasis. Atrial natriuretic peptide (ANP)

and brain natriuretic peptide (BNP) are of myocardial
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19 -10%%& ()-!9
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-10%% & () -d ot HRYE T &oiih9 AP %4 &nb) bind 49 the natriuretic

peptide-A receptor (NPR-A), which, via 3',5'-cyclic

guanosine monophosphate (cGMP), mediates natriuresis,

5 vasodilation, renin inhibition, antimitogenesis, and

-

lusitropic properties.

ANP is thought to play a role in renal regulation

of salt balance by reducing tubular reabsorption of

sodium and chloride. ANP can excite cardiac nerve

10 endings and invoke a decrease in arterial blood pressure

and a reduction in renal sympathetic nerve activity.

Congestive heart failure represents a pathological state

in which the activation of the natriuretic peptides

exceeds those of all other states and is associated with

15 poor long-term prognosis in heart failure.

Atrial natriuretic factor (ANF) production is

induced in the ventricle under pathological

circumstances and after exposure to hypertrophic agents

20 including the a-adrenergic agonist phenylephrine.

Release of ANF 1s sagnificantly under conditions of

hypertension and infarction. Even though ventricular

natriuretic factor (ANF) has been considered to be a

specific molecular marker of hypertrophy, its role in

25  hypertrophy is unclear. Levin, E. R., Gardner,
and Samson, W. K. (19%8) N. Engl. J. Med. 339,

D

. G.,

321-328

Extracellular matrix turnover is ocne of the determinants

of vascular constrictive remodeling and may be monitored

30 by measuring the blood level of procollagen type II1I

aminoterminal propeptide (“PIIINP”). In congestive heart

failure, extracellular matrix turnover is a major

determinant of cardiac remodeling, diastolic function

and pumping capacity.
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Accordindly, dosing of thérapeutic agents for
congestive heart disease may be determined and adjusted
based on measurement of blood concentrations of PIIINP,
ANF, ANP, or BNP. A decrease in blood PIIINP level
5 relative to baseline PIIINP level prior to
administration of the aldosterone antagonist and during
administration indicate a decrease in extracellular
matrix turnover and therefore provides a correlation
with inhibition of congestive heart disease. Similarly,
10 levels of ANF, ANP, and BNP and may be relative to
baseline levels prior to administration of the
aldosterone antagonist and during administration to

indicate levels of efficacy.

15 Administration of the angiotensin converting enzyme
inhibitor and the aldosterone antagonist may take place
sequentially in separate formulations, or may be
accomplished by simultaneous administration in a single
formulation or separate formulations. Administration

20 may be accomplished by oral route, or by intravenous,
intramuscular or subcutaneous injections. The

‘ formulation may be in the form of a bolus, or in the
form of aqueous or non-agqueous isotonic sterile
injection sclutions or suspensions. These solutions and

25 suspensions may be prepared from sterile powders or
granules having one or more pharmaceutically-acceptable
carriers or diluents, or a binder such as gelatin or
hydroxypropyl-methyl cellulose, tcgether with one or
more of a lubricant, preservative, surface-active or

30 dispersing agent.

For oral administration, the pharmaceutical
composition may be in the form of, for example, a
tablet, capsule, suspension or liquid. The pharma-

35 ceutical composition is preferably made in the form of a
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-10% % &' () -dSbagk0UnYE &cbntd 1 h$6 a?pdPr +ct(#49 amount of the active
ingredient. Examples of such dosage units are tablets or
capsules. The ACE inhibitor may be present in an amount
from about 1 to 200 mg, preferably from about 2 to 150
5 mg, depending upon the specific ACE inhibitor selected.
A suitable daily dose for a mammal may vary widely
depending on the condition of the patient and other
factors. The ALDO antagonist may be present in an amount
of from about 1 to 400 mg, preferably from about 2 to
10 150 mg, depending upon the specific ALDO antagonist
compound selected and the specific disease state being
targeted for the combination therapy.

For disease states which require prevention,

15 reduction or treatment of a cardiovascular disease state
without incidence of hyperkalemia, for example, the ALDO
antagonist component, typically spironolactone, will be
present in the combination therapy in an amount in a
range from about 1 mg to about 25 mg per dose per day.

20

Examples of various fixed combinations of ACE
inhibitor and ALDO antagonist representing a “double
therapy” of the invention are as follows:
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751030 251020 51020 20
751030 251020 5120 22.5
15 751030 25120 51020 25
751030 251020 51020 50

'Dose given 2 times per day
’Dose given once per day
20

The present invention further comprises a
composition comprising an angiotensin converting enzyme
inhibitor, an aldosterone antagonist, a loop diuretic

25 and digoxin, and the pharmaceutically acceptable salts,
esters and prodrugs thereof. Preferably, the
composition comprises a first amount of an angiotensin
converting enzyme irnhibitor, or e pharmaceutically
acceptable salt, ester or prodrug thereof; a second

30 amount of an aldosterone antagonist, or a
pharmaceutically acceptable salt, ester or prodrug
thereof; a third amount of a loop diuretic, or a
pharmaceutically acceptable salt, ester or prodrug
thereof; a fourth amount of digoxin, or a

35 pharmaceutically acceptable salt, ester or prodrug
thereof; and a pharmaceutically acceptable carrier;
wherein the first, second, third and fourth amounts in
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this combination therapy invention are ordinarily

T<vU4 UH3

20 combined with one or more adjuvants appropriate to the
indicated route of administration. If administered per
og, the components may be admixed with lactose, sucrose,
starch powder, cellulose esters of alkancic acids,
cellulose alkyl esters, talec, stearic acid, magnesium

25 stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum,
sodium alginate, polyvinylpyrrolidone, and/or polyvinyl
alcohol, and then tableted or encapsulated for con-
venient administration. Such capsules or tablets may

30 contain a controlled-release formulation as may be
provided in a dispersion of active compound in hydroxy-
propylmethyl cellulose. Formulations for parenteral
administration may be in the form of agueous or non-
agueous isotonic sterile injection solutions or

35 suspensions. These solutions and suspensions may be
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prepared from sterile powders or granules having one or
more of the carriers or diluents mentioned for use in
the formulations for oral administration. The components
may be dissolved in water, polyethylene glycol,
propylene glycol, ethanol, corn oil, cottonseed oil,
peanut oil, sesame oil, benzyl alcohol, sodium chloride,
and/or various buffers. Other adjuvants and modes of
administration are well and widely known in the

pharmaceutical art.

Pharmaceutical compositions for use in the
treatment methods of the invention may be administered
in oral form or by intravenous administration. Oral
administration of the combination therapy is preferred.
Dosing for oral administration may be with a regimen
calling for single daily dose, or for a single dose
every other day, or for multiple, spaced doses
throughout the day. The active agents which make up the
combination therapy may be administered simultaneously,
either in a combined dosage form or in separate dosage
forms intended for substantially simultaneous oral
administration. The active agents which make up the
combination therapy may also be administered
sequentially, wath either active component being
administered by a regimen calling for two-step
ingestion. Thus, a regimen may call for sequential
administration of the active agents with spaced-apart
ingestion of the separate, active agents. The time
period between the multiple ingestion steps may range
from & few minutes to several hours, depending upon the
properties of each active agent such a potency,
solubility, biocavailability, plasma half-life and
kinetic profile of the agent, as well as depending upon
the age and condition of the patient. The active agents
of the combined therapy whether administered
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and stearic acid, screened and compressed into a tablet.

Ingredients Amounts
captopril 62.0 mg

5 spironolactone 12.5 mg
calcium sulfate dihydrate 100 mg
sucrose 15 mg
starch 8 mg
talc 4 mg

10 stearic acid 2 mg

Example 3

An oral dosage may be prepared by screening and
15 then mixing together the following list of ingredients
in the amounts indicated. The dosage may then be placed

in a hard gelatin capsule.

Ingredients Amounts
20 enalapril 15 mg
spironolactone 12.5 mg
magnesium stearate 10 mg
, lactose 100 mg
25
Example 4

An oral dosage may be prepared by mixing together
and granulating with a 10% gelatin solution. The wet
30 granules are screened, dried, mixed with starch, talc

and stearic acid, screened and compressed into a tablet.
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Ingredients

enalapril

spironolactone

calcium sulfate dihydrate
sucrose

starch

talc

stearic acid

Example 5

Amounts
15 mg
12.5 mg
100 mg
15 mg

8 mg

4 mg

2 mg

An oral dosage may be prepared by screening and

then mixing together the following list of ingredients

in the amounts indicated. The dosage may then be placed

in a hard gelatin capsule.

Ingredients

lisinopril
spironolactone
magnesium stearate

lactose

Example 6

Amounts
15 mg
12.5 mg
10 mg
100 mg

An oral dosage may be prepared by mixing together

and granulatang with a 10% gelatin solution. The wet

granules are screened, dried, mixed with starch, talc

and stearic acid, screened and compressed into a tablet.
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respect to specific embodiments, the details of these
embodiments are not to be construed as limitations.

15 Example 7

An oral dosage may be prepared by screening and
then mixing together the following list of ingredients
in the amounts indicated. The dosage may then be placed

20 in a hard gelatin capsule.

Ingredients Amounts
| lisinopril 15 mg
spironolactone 12.5 mg
25 furosemide 73.9 mg
magnesium stearate 10 mg
lactose 100 mg
Example 8

30
An oral dosage may be prepared by screening and
then maixing together the following list of ingredients
in the amounts indicated. The dosage may then be placed

in a hard gelatin capsule.
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elements. The terms "comprising", "including" and
"having" are intended to be inclusive and mean that
there may be additional elements other than the listed
elements.

20

Although this invention has been described with
respect to specific embodiments, the details of these

embodiments are not to be construed as limitations.
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CLAIMS:-

1. The use of eplerenone for the manufacture of a
pharmaceutical composition for co-administration with an angiotensin converting enzyme
inhibitor for the prevention or treatment of a cardiovascular disorder in a subject.

2. The use of Claim 1 wherein the composition further
comprises the angiotensin converting enzyme inhibitor.

3. The use of Claim 2 wherein the composition further
comprises a diuretic having no substantial aldosterone antagonist effect.

4. The use of Claim 1, 2 or 3 wherein the cardiovascular
disorder is heart failure,

5. The use of Claim 1, 2 or 3 wherein the cardiovascular
disorder is congestive heart failure.

6. The use of Claim 1, 2 or 3 wherein the cardiovascular
disorder is hypertension.

7. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is selected from the group consisting of alacepril, benazepril,
captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril, fosinoprilat, imidapril,
lisinopril, perindopril, quinapril, ramipril, saralasin acetate, temocapril, trandolapril,
ceranapril, moexipril, quinaprilat, spirapril, Bioproject BP1,137, Chiesi CHF 1514,
Fisons FPL-66564, idrapril, Marion Merrell Dow MDL-100240, perindoprilat and Servier
S-5590.

8. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is selected from the group consisting of alacepril, benazepril,
captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril, fosinoprilat, imidapril,
lisinopril, perindopril, quinapril, ramipril, saralasin acetate, temocapril, trandolapril,
ceranapril, moexipril, quinaprilat and spirapril.

9. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is benazepril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.

10. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is moexipril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.

11. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin

converting enzyme inhibitor is perindopril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.
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convertmg enzyme inhibitor is trandolapril, or a pharmaceutically acceptable salt, ester or

prodrug thereof.

15. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is cilazapril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.

16. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is fosinopril, or a pharmaceutically acceptable salt, ester or
prodrug thereof. '

17. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is spirapril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.

18. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is enalapril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.

19. The use of Claim 18 wherein the enalapril, or a

pharmaceutically acceptable salt, ester or prodrug thereof, is co-administered in a daily
dose amount between about 5 mg to about 40 mg.

20. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the angiotensin
converting enzyme inhibitor is lisinopril, or a pharmaceutically acceptable salt, ester or
prodrug thereof.

21. The use of Claim 20 wherein the lisinopril, or a

pharmaceutically acceptable salt, ester or prodrug thereof, is co-administered in a daily
dose amount between about 5 mg to about 20 mg.

22. The use of Claim 1, 2 or 3 wherein the angiotensin
converting enzyme inhibitor and eplerenone are co-administered in a daily dose weight
ratio between about 0.1-to-one to about twenty-five-to-one of the angiotensin converting
enzyme inhibitor o eplerenone.

23. The use of Claim 22 wherein the weight ratio is between
about 0.5-to-one to about fifteen-to-one.
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24. The use of Claim 22 wherein the weight ratio is between
about 0.5-to-one to about five-to-one.

25. The vse of Claim 1, 2, 3, 4, 5 or 6 wherein the amount of
eplerenone in the composition is between about 1 mg to about 400 mg.

26. The use of Claim 1, 2, 3, 4, 5 or 6 wherein the amount of
eplerenone in the composition is between about 2 mg to about 150 mg.

217. The use of Claim 1, 2 or 3 wherein the amount of eplerenone co-
administered with the angiotensin converting enzyme inhibitor is therapeutically effective
to reduce the death rate or the number of non-fatal hospitalizations in a subject population
as compared to monotherapy with the angiotensin converting enzyme inhibitor.

28. A pharmaceutical composition comprising an angiotensin
converting enzyme inhibitor and eplerenone.

29. The composition of Claim 28 comprising:

a first amount of an angiotensin converting enzyme inhibitor,

a second amount of Eplerenone, and '

a pharmaceutically acceptable carrier,

wherein the first amount and the second amount together comprise &
therapeutically-effective amount of the angiotensin converting enzyme inhibitor and

eplerenone.

30. The composition of Claim 28 or 29 wherein the
composition further comprises a diuretic having no substantial aldosterone antagonist
effect.

31 The composition of Claim 28, 29 or 30 further comprising
digoxin.
32. The composition of Claim 28, 29 or 30 wherein the

angiotensin converling enzyme inhibitor is selected from the group consisting of
alacepri], benazepril, captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,
fosinoprilat, imidapril, lisinopril, perindopril, quinapril, ramipril, saralasin acetate,
temnocapril, trandolapril, ceranapril, moexipril, quinaprilat, spirapril, Bioproject BP1.137,
Chiesi CHF 1514, Fisons FPL-66564, idrapril, Marion Merrell Dow MDL-100240,
perindoprilat and Servier S-5590,

33. . The composition of Claim 28, 29 or 30 wherein the
angiotensin converting enzyme inhibitor is selected from the group consisting of
alacepril, benazepril, captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,
fosinoprilat, imidapril, lisinopril, perindopril, quinapril, ramipril, saralasin acetate,
temocapril, trandolapril, ceranapril, moexipn], quinaprilat and spirapril.
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45. The composition of Claim 28, 29 or 30 wherein the
angiotensin converting enzyme inhibitor is lisinopril, or a pharmaceutically acceptable
salt, ester or prodrug thereof.
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46. The composition of Claim 45 wherein the amount of
lisinopril, or a pharmaceutically acceptable salt, ester or prodrug thereof, is between about
5 mg to about 20 mg.

47, . _ The composition of Claim 28, 29 or 30 wherein the weight
ratio of the first amount of angiotensin converting enzyme inhibitor to the second amount
of eplerenone is between about 0.1-to-one to about twenty-five-to-one.

48. The composition of Claim 47 wherein the weight ratio is
between about 0.5-to-one to about fifteen-to-one.

49, , The cormposition of Claim 47 wherein the weight ratio is
between about 0.5-to-one to about five-to-one.

50. The composition of Claim 28, 29 or 30 wherein the second
amount of eplerenone is between about 1 mg to about 400 mg.

51. The composition of Claim 28, 29 or 30 wherein the second
amount of eplerenone is between about 2 mg to about 150 mg.

52, The composition of Claim 28, 29 or 30 wherein the first
amount of the angiotensin converting enzyme inhibitor and the second amount of
eplerenone together are therapeutically effective 1o reduce the death rate or the number of
non-{atal hospitalizations in a subject population to whom the composition is
administered as compared to monotherapy with an angiotensin converting enzyme
inhibitor.



