treating cardi ovascul ar di seases. FIELD OF THE | N\/EI\FI'I

invention relates to a conbination conposition con-

m crocapsul e suspensi on, conprising ond or nore statl ns i n*b’t?‘P@yI_ esters of
n-3 PUFA, in which the statins are isolated from coentaet-—wth-the alkyl
est er of ComdbPldEforbyomgaoritioh wasqfoal yor treatiregrbasdievabatlacatisbesesasi | y
disintegrated in the gastrointestinal nedium useful for reducing the

nunber Ohﬁﬁﬁt&% iﬁﬁ@;@l if e Coronary 10Syndrone (ACS) and Acute

Myocar di for im proving the short- and long-term
prognosis int The
m crocapsul e 313@82‘%5%%38%‘??@%51%‘%%9@ J[F&l W% @P efers of
n-3 PUFA nentioned above is descrl bed in WO 152006/ 045865 whi ch is herein

i ncor dor afEEING Of & BHERREAPSUlE SURRANSIEBy GREFRTIEYIRI PBReT( ASF platinset of
signs and synptons related to the heart. ACS is conpatible with a diagnosis
of acute myedayldésters of mefi BUFAutiniwhich blot spatinegnersaiated Themsednt ypes of
acute coronary syndrone include unstable 20 angi na (‘UA, not associated with
heart nuschet dattaghy, alkpt esver bOmy8 PURW @gantiaals bfifeapolyiraaricMnenirear t
attack), in which the heart nuscle is damaged. These types are naned

accor di ngyianthfiakig Bgseaiﬁfc‘yum%r%ea he t@lee §t98§ft€!sﬁﬁéﬁ%écﬁﬁ%EKG) as
non- ST segnent el evation rryo ardi al i nfarction (NSTEM) and ST segnent

el evation ardi al |nfar ) [ 0 as to
whi ch for?flsg%glfcl f\ﬂr 5?%u%lln§s cf{.‘ ﬁgggérf ggu{}é g%ﬁ%ng?g %é@; k&ﬁéﬁp
11111111111111111111111111111111111111 *50@3 ré sfhoul d be

di st i'hgui SHaErpRmlAtsh andndiciie Myiogsr ﬁECtéRﬁll ﬁ@/ﬂéx%‘?‘fl Oh Bd
resolves at rest. In contrast with stable angina, unstable angi na occurs
suddenl y, pobtrieg dte sbett-andvarig-termhnetogmosis lromhematmtnttsetss@reddegr ees of
exertion than the individual's previous 5angi na ("crescendo angina"). New
onset an@ARKGRAUND copJHENNVEMNSI@N|I e angi na, since it suggests a new
problemin a coronary artery. Though ACS is usually associated with

coronary thro %I St HC 'ﬂllé"s tpl%gl ?éangﬁﬁglrﬁgr Bﬂe%cﬁid}% USeinsCay di ac

chest pain can al'so C|p|ta ycardi a (exce35|vely

sl ow heart te els essi veI fast hear

Acute nyo SUeTH a‘?ct?% ]?Q%IA) ‘{9 ??ergor dfunct |dge%a% Al e%]atl ons t hat
often induce progressive left ventricular dilatation ("ventricular

renmodeél | | r?@Oﬁg'r%%ﬂ@mmlchP@sherAm IpePERQreteaAs defdeBEFon can be regar ded

as an overall .
Acute coronary syndrome (ACS) is a set of signs and symptoms

1141111111111111111 1111 1*159159* Conbi nation conpositi on ME@ H&n g
T

related to the heart. ACS is compatible with a diagnosis of acute
myocardial ischemia, but it is not pathognomonic.

The sub-types of acute coronary syndrome include unstable

20 angina (UA, not associated with heart muscle damage), and two forms

of myocardial infarction (MI, heart attack), in which the heart muscle

is damaged. These types are named according to the findings

documented on the electrocardiogram (ECG/EKG) as non-ST segment

elevation myocardial infarction (NSTEMI) and ST segment elevation

myocardial infarction (STEMI). There can be some variation as to

(0]
w

which forms of MI are classified under acute coronary syndrome.
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16conpensati on nmechani sm ai med at nmi ntai ni ng an adequate cardi ac output in

the presence of a reduction of the ejection fraction. The extent of
the ventricular dilatation is the nost inportant prognostic indicator in
patients with AM. Patients with relatively larger ventricul ar

volumes are at greater 20risk of future cardiac events (G rcul ation 1987,
76: 44- 51) AQS shoiuhd) behdistiergnyisbed dromestiadié¢ lainginphetoeke evelaps he
post-infarction period is thus of great inportance fromthe

clini copr dgmisd iexepibnt anfl rsewesCat awsat iorccifivdst 88tlHStable amigmaati on of
t hi s . phenonenon can be achi eved by two nechanisns: (a) by limting 25t he

ext ent - of r\f)aq@gabref AiRd Yeefrd Wohalehty [ IR At dRLEr gt NGl Ohihiinal 3 Lure

t
dilatatio y nmeans- of early nyocardidl reperfusion (Circulation 1989;

79: 441- 444 nd/ or by reducing.he parigtal r. - | tly the
pr ogr essi \'7%6 1974t 8t %ghe %/ert eegrﬁﬁgé%grea%eg logrg'éaar}léﬁéilﬁ\ag‘ilé{elgl gﬁﬂt% ﬁg}ﬂf‘s“
infarction process by neans of the administration of, ACE 5inhibitors.

Wien fhe BRgR®of CEeSSECOUENIEHNA dy oNG®s ANSST dRD IS d 8130 rnmsidere

per manent, vascul ar occlusion, the resulting |lack of perfusion gives rise,
in the spanstableahgimdiminse it suggestaralnaiwv pedbleneon es¢eromadyta gt o
infarction. The imredi ate and | ong-term prognosis will depend 1 0 upon a
series of factqhpudhad®ss usdl} a’koefatehi whhaterdigysitmembosise inecroti ¢
area and the early and | ate conplications resulting fromit. It is

ther ef of e GRVL RS HENALS LI B WY ¥oBlMOLisPDEBIANBNERY leh Bitbbso
ion“is to reduce € slze of the Infarcted area. This objective is
achi eved with reperfusion procedure t h i

(t hr onbol iBr%ﬁjg’rIr?Lﬁ‘flefe i ta ra(c%zfé\g‘%?a Z%%:% 5 gvregﬁ;s?(]@g%‘g t,rldg?) ur gi cal

(by-pass). CGenerally, the earlier and nore effective the reperfusion, the
smal ller withthpeardia (peeqssivaly dastahearferatsiter is al so influenced, albeit to
a |l esser extent, by other factors, and above all by the consunption of
nyocar di al oxyggerutewhiyokardiat dndatdtamedAb) tdeardesantorphofanetionpbedr di al
contractility and parietal tension. O fundanmental inportance, then, wll

be all th%ﬁaﬁf@ﬁ@ﬂh%ofﬁ@@leiﬂtﬁiceo?%g@@@mgie@memimmraﬂa@,tiotnhaveneduce
cardi ac wor while at the sane tine maintaining an adequate circul atory

capacity. Uséful dru for, reat nent of acute nyocardial infarction are
25al r eady TKITGHAT reTO%%umg Béﬁgr_l%ﬁn%%@-s are drugs endowed with

antiarrhythma properties and are ,significantly nore active if in the
early stages ofPQteAMAs¥nigICHIAE qhi‘?%&lﬁrf g be regarcﬁﬁici o d \(/)g ?&\%s are
drugs adm ni stered usually by venous infu5sion and are useful for enhancing
myocarsdi alcqmepéusabant meaégm&meakr%@oﬁﬂ maintainisg apadggualieFAdidessel s.
Sodiumnitroprussiate is a drug that exerts a double action on the '
arteri ol aryaihtvienaus ptésirideCsfSa rdtrustionnfoiiedejpeidndeactiononary and renal

vasodi | atati on, thus enhanci ng nyocardi al perfusion and 10di uresis.

The extent of the ventricular dilatation is the most important
prognostic indicator in patients with AMIL

Patients with relatively larger ventricular volumes are at greater

20 risk of future cardiac events (Circulatioh 1987; 76:44-51).

Limiting the ventricular remodelling phenomenon in the post-
infarction period is thus of great importance from the clinico-
prognostic point of view (Circulation 1994; 89:68-75). Limitation of

this phenomenon can be achieved by two mechanisms: (a) by limiting

the extent of the infarcted area (which is the main determinant of fu-
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Ai gi ven nunber of patients with acute nyocardial infarction continue to die
inthe first week of hospitalisation and |ater, even when treated wth all
appropriate and avail abl e pharmacol ogi cal and techni - cal nmeans. There
is therefore a strongly perceived need3or the avail-15ability of new and
known drugs which are useful for reducing the nunber of deaths due to acute
nyocar di afuretidetation) bihmeansapi earlygmyacardmdremesitsion ([Gir@dadionat i on
with the normal known drugs which al one woul d not be capabl e of saving from
deat h t hatl9goom®:4400444) andgbr b} bentesludingdhe patibial sthesd andtcameek or

| ater after the onset of in-20farction. The use of PUFA and statins
in the cagdigbRaiCcabe fhdodriSsiglr AN KNPWE the myodcBrifal 02/e436R7 -
conbi nat i %ﬁho% s>’atﬂlllen,I$ é%(r:osalhexanoi c acid, vi tar% ns E, C B6 and B12, folic

acid and calciumj.s descri.bed to _re- e Lisk: f.

car di ovasgﬂivﬁd L t}éeaé%t%rg h B? Cﬁ;sigé)rycﬁjoel%gls céli 0 %391%?1 négﬁgﬁ@%eér’%% on.
Durrington et al. (see Heart 2001; 85:544-548) describe an onega-3 PUFA
conceht r af@hH¥kTSi stred to sinvastatin treated patients with coronary heart
di seases and persisting hypertriglyceridaem a. ‘US20070191467

di scl oses a netWisen aheuthrahbaticonbstraction evolaas HMBIEHAPWATES O and
onega-3 fatty acids for the treatnent of patients with hypertriglyceridem a
or hyper chyt®RStRiroh£ndit, oFagiuiad stydhsiondethicaresuitomaiyclhedr perduszase

(CHD), vascul ar di sease, atherosclerotic disease 10and rel ated conditions,

and for t nt | dyet il REuFar & a%ARarfididdell faEFIAS arand
vascul ar %é% gg'gv&gg%g&f%%ogpéescri bgd ’a corbi nation conprising at | east
one onega-3 fatty acid stati e L 14 Jolico-
sanol , par’igéltsﬁﬁon‘é’,falécéf%?ﬁﬁ?éﬁﬂnfai%goafﬂ%ﬁ%%%ﬁﬁa |§£ |SZ§ Efgefuil in the
15treat ment of disease formdue to insulin resi stian%e and i r‘hcar.di oyascul ar
di seages. upon a series of factors, the most important o1 w ich are the size o

the necrotic area and the early and late complications resulting from

it. It is therefore obvious that the primary aim of modern therapy for

acute infarction is to reduce the size of the infarcted area. This objec-

tive is achieved with reperfusion procedures, whether pharmacological

(thrombolytic agents), mechanical (PTCA), such as angioplasty, or sur-

—
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gical (by-pass). Generally, the earlier and more effective the reperfu-
sion, the smaller will be the necrotic area. The latter is also influenced,
albeit to é lesser extent, by other factors, and above all by the con-
sumption of myocardial oxygen, which is conditioned by the heart

20 rate, myocardial contractility and parietal tension. Of fundamental 1m-
portance, then, will be all those measures, whether pharmacological or
otherwise, that reduce cardiac work, while at the same time maintain-
ing an adequate circulatory capacity.

Useful drugs for the treatment of acute myocardial infarction are

9
v

already known.



DESCRI'PTI ON OF THE | NVENTI ON It has now surprisingly been found that
the a conbi nati on conposition consisting of a m crocapsul e suspensi on
conprising one or nore statins in alkyl esters of n-3 PUFA in which the
statins are iso- lated fromcontact with the al kyl ester of n-3 PUFA by
neans of a polé- meric menbrane that can be easily disintegrated in the
gast r oi nt est i - Bata-bieekarns anesduags endpsred sdtle pRgiarrBY Humie Prepeidias hs
caused by Acute Myocardial Infarction and Acute Coronary Syndrone, and for
25i npr ovi agdtdre sipoificardiy nhamrgattevarifpusghosithei earihetagesadiethepansents. 6
Therefore, one object of the present invention is a conbination conposition
consi sti ngr gle thfdir6fig@aapsul e suspensi on conprising one or nore statins in
al kyl esters of n-3 PUFA in which the statins are isolated from contact

with the al kyl r .o0f..n=3 PUF S . i ]gr(?gpr- 't hat
can be easily %J?tﬁ’ﬁ?%gégp %SZ eirg @#g%ﬁ%lgiegsg%gﬁé%ﬁyu% or lﬁgg for the
prevention and/or treatnent. of gcute ocardi gl infarction,and acyte
coronary S\AYAGKeare userﬁrr{%t a%?%@%%ﬁé@eﬁ?gpﬁ%hg%ﬁugﬁl 1gfees to a
conbi nation drug product consisting of a mcrocapsul e conposed of a

pol yrer i cvasodibmtiatiomeo! tamrgpicsirdiploirssslsnmore statins inside, contained
within alkyl esters of n-3 PUFA, in which the statins are isolated from
contact with tBedahkyhitespeusshtai8 sPdEAghthateersrtofa tduveildaiatbtpot yoveri ¢
menbrane that can be easily disintegrated in the gastrointestinal nedium

for use for.themiiareiid 9Rndtd/ @ikttt @At TRR cOhRRIHE pry@asEslicakohafar c-
15tion and acute coronary syndrone. Anot her object of the present

invention is the use of,..a, conbi i.0 Lt S St

micr ocapsﬁpz1 §E§?Jféﬁ’§]is8ﬂﬂ%%?lils{Eﬁésogrel%%% ?r%?eﬁlglpgé ?(%'1?1 isélé@gﬁﬁn Zasntders of
n-3 PUFA in which the statins are isolated fromcontact with the al kyl

est en0of AIVIPUFA by neans of 70 a pol ymeric menbrane that can be easily
disintegrated in the gastrointestinal nedium for preparing a_nedicanent
useful for theApaventnomberdodrpatientsemthopchtetmypyetdiadiafargiion cti on
and acute coronary syndrone; for reducing the nunber of deaths caused by
acut e nyogandimle tfias o itbe fasd waelt & hospitatipatyndiroinigtet pevemavipgrevent i on
and/or treatnent of atrial fibrillation associated with acute nyocardial 7

 nf arct! on andaaehhea i YRRt iU NP IR ailble Rl dbIsGeatlandofechni-

hospi al i zation due t rial firbrillation; for reducing the days of

R R

conor bi di t 48§8C 7 a _ arction and acute coronary
Cr eatied patiint of new anghhasiii SRS BEE A HESTS RS THEHORPEan al so
conpri se other useful elenents, without this substantially inpairing the
activ- number of deaths due to acute myocardial infarction, where sai
drugs are used alone or in combination with the normal known drugs
which alone would not be capable of saving from death that proportion
of patients who die within the first week or later after the onset of in-
20 farction.
The use of PUFA and statins in the cardiological fild is already
known.

In WO 02/43659 a combination of statin, docosahexanoic acid,

vitamins E, C B6 and B12, folic acid and calcium is described to re-



ity. 10The medicine according to the invention can be used to treat the

i ndi vidual disease states or to exert a preventive or protective action
agai nst them or to treat a conpl ex pathol ogi cal picture that includes one
or nore of the therapeutic aspects see® above. The conbination according to
t he present invention consists essen- 15 tially of active_ ingredients which
are knowndugetthe nisdi fegtorsefaroeargiovasewlaaydigease i sieh ias byremhalesce.
Therefore, they are very easy to procure, inasmuch as they are products

whi ch hav eetodeamdn arltehypektehsfar. some tinme and are of a grade suitable for
human or animal adm nistration. The statins are a known class of drugs used

for Iowering cipnlgsngd®t &f al. ke¥elcart @b 1 N8sae H43) | Blyceitnahhemepaket or
can be prepared ac- cording to known nethods described in the literature.

Any statin ipg;spll &%&%{r?ﬁe t%gﬂ%ﬂ%%?sco?%rﬁt?%ﬁ{tﬁ? &Raidy g:{}faﬂé?ﬂs &anpl es

of statins are 'sinvas statin, uvastatin, pravastatin

at orvastati n, cer'vastgti n and rosuvast.atin. Amn th.%se, the one preferred
i s si fvasCaFPRArY Beapdrsgaags A5 Rer SIPER8MYRSIVERPICERIa™ i al so possi bl e
to conbine two or nore statins, depending on their pharnmacol ogi cal

charact eri sti c¥ISROEA1P habBadisslasesthanetambr! Msswpleagowmabinadh of 4 t he
sector. The term "n-3 PUFA" (also referred to as 6)-3 fatty acids or

onmega- 3 S5THRVGCad dshibiedrasred taanagd-@nidtyy cicidefigr thaitregiohgnmshpatiants
fatty acids, generally Cl16-C24, in particular those having a C20-C22 chain,

that have v’g@h E‘ri?l}%f*i@%%i‘éaérbﬁglpg%%l@S{B}Bﬂerhﬂ;l bhenixed @pslipidetmnial - €.
the third bond fromthe nethyl end of the fatty acid. Exanples of the nost

comon, ol A% I sy e Tt el

10 and related conditions, and for the prevention or reduction of cardiovas-
cular, cardiac, and vascular events.

WO02006/013602 described a combination comprising at least one

omega-3 fatty acid, one statin, Coenzyme Q10, resveratrol, one polico-

sanol, pantethine, selenium and zinc. That combination is useful in the

15 treatment of disease form due to insulin resistance and in cardiovascular

diseases.

DESCRIPTION OF THE INVENTION

It has now surprisingly been found that the a combination com-

position consisting of a microcapsule suspension comprising one or

20 more statins in alkyl esters of n-3 PUFA in which the statins are iso-
lated from contact with the alkyl ester of n-3 PUFA by means of a poly-
meric membrane that can be easily disintegrated in the gastrointesti-

nal medium, is useful for reducing the number of deaths caused by
Acute Myocardial Infarction and Acute Coronary Syndrome, and for

25 improving the short- and long-term prognosis in the treated patients.



all-ci's-7,10, 13- ! 16:3 (n-3) !:hexadecatrienoic acid | a- Li nol eni c acid
(ALA) all-cis-9, 12, 15-octadecatrienoic i 18:3 (n-3) acid
Stearidonic acjd (STD) Eicosatrienoic acid (ETE) Ei cosatetraenoic acid
(ETA) Ei cosapent aenoic acid (EPA) Doccﬁsapent aenoi c acid (DPA),
. 0 upanodoni ¢ aci d Docosahexaenoi c acid (DHA) : Tetracosapentaenoi c acid
all-cis- 6,9 1Ih61@"or¢,oonadd¢]gcétorf atém)pce%cmtdmventmn is a combination
call-cis-11, 14 17-eicosatrienoic :acid ! all-cis-8,11,14,17-

i ei cosat etbag¥itioactshsisting/of a- mi@ﬁid’a@%ﬂﬂﬁ@)@}ﬁﬂdi@n ardpeiNisg driz46 (n- 3)

gl I ]:ci sb|6 9IIB 12,15,18,21- Tinic acid)itetracosenoic acid 9
Prefera t rid erl t a o. tt
aci ds hav%sﬁg grﬁ éﬁpggﬁ%rg%?gdné%%rgg%ﬁ HD\?—IAP,“L\”}Jal 1@%14}7%%%\5 igtggﬁgo%ﬁefeﬁt |>/n

EPA and DHA h er t han 25% h fer ho 30‘V about
100% by wreg At o aet arta Bt Al Sk e BRI Merligre =
preferably at Ieast 85% by wei ght on the total fatt Cld wei g

Pr ef et abl PolHactist gengbransmtha C@SbPLﬁﬁlh’céb?lﬁFffﬁj"ai‘%ﬁtlﬁethengéﬁ‘irPHh is a

m xture of fatty acids having at |east 90% of n-3 PUFA by weight on the

total fattestascadmeelight,. foThese fomthie B epPeFidonaandben treatmany ¢haented to
enconpass their

myocardial infarction and acute coronary syndrome.

In other words the present invention relates to a combination

drug product consisting of a microcapsule composed of a polymeric
10 membrane, comprising one or more statins inside, contained within

alkyl esters of n-3 PUFA, in which the statins are isolated from contact

with the alkyl ester of n-3 PUFA by means of the said polymeric mem-

brane that can be easily disintegrated in the gastrointestinal medium,

for use for the prevention and/or treatment of acute myocardial infarc-
15 tion and acute coronary syndrome.

Another object of the present invention is the use of a combina-
tion composition consisting of a microcapsule suspension comprising
one or more statins in alkyl esters of n-3 PUFA in which the statins
are isolated from contact with the alkyl ester of n-3 PUFA by means of

20 a polymeric membrane that can be easily disintegrated in the gastroin-
testinal medium, for preparing a medicament useful for the prevention
and/or treatment of acute myocardial infarction and acute coronary
syndrome; for reducing the number of deaths caused by acute myo-

cardial infarction and acute coronary syndrome; for the prevention

(]
w

and/or treatment of atrial fibrillation associated with acute myocardial



to corresponding G -C3 alkyl esters and/or fromtheir salts with

phar maceutical |l y acceptabl e bases such as sodi um hydroxi de, |ysine,,

argi ni ne or am noal cohol s such as choline. The ethyl esters are the nost

wi dely used and preferred according to7he invention. The nost
preferred rati o between EPA and DHA is about 0.6-is1.1/1.3-1.8; in

parti cul ainfasctionpand et et wrena@y Syardroms, fopr eddarcibeythenday oiftlads- of EPA
(as ethyl ester) is conprised between 40 and 51% by wei ght and the content
of DHA (apigiditioreshes Yoisnidoatriglr fibedlabizinyefor Setharidgdtite kpyeeoghe- on t he
total fatty acids weight. The onmega-3 fatty acids, or their

esters or gy gﬁ ’iZQ{iBHefOQr%lilﬂg prﬁ)—(e')glgﬁhig? oﬁjsé%‘r 80k c&?dlo’?ﬁs&ﬁl‘é@%cgﬁop-n the

mar ket, of can be prepare nown The m xtures can

ifi Ly. f I f h nmbi i gn di ' jon.
ACal r eIk ABHER R RSP ST Lot i AgHRE shPYER 77

human subj ects, and therefore their pharmco-toxicol ogi cal Br.o-. fi.les are
knowns 1@yndromphiand fasl ineBTAHAE thRsShRiéaged loag- 1R FEOBROsIRdM th vi dual
conponents can be determ ned by the expert in the sector with nornal
pre-clini epdataddpatiemiscal trials, or wth the usual considerations
regarding the fornmulation of a dietetic product. 5The anmpbunts of the

i ndi vi dual comoindsnasuhsied hetotdifgPtephEamvienedroican phwr nanmriisecal
conbi nati on conposition for human use are the follow ng. Onega-3 fatty

acid: fr OB JRLALP egﬁngéagéa}%%r}'t%r()gteﬁﬁgléhﬂs@n‘i?a}ﬂy ShPhRshatihe abtiom 5 ny

to 40 nyg/ day, prefera ay. 10 The pharmaceuti cal conbi nation
conpositions according to the present invention are in a unitary formin
whi ch thelBttive ingrdients are present in a single pharmaceutical form for
oral admnistration. ~ As nentioned above, the cor%ir nati.on conposj tion
of the present Thevamdieineg gceordinfmicat o EGREPR: $47y B5 Uacthi &P &Eg%tsglil%
suspension of 15 statins in alkyl esters of n-3 PUFA in which the statins

are isol atipdifidoal clistasd stiatds t be @l kyxertest prewintive3 oPUPKRotgptieaaetion a
pol ynmeric nmenbrane that can be easily disintegrated in the gastrointestinal

medi UM 5oainkNidACHrWBItdeat A& dMp aiﬁmagidamg)iéteiratte&ttincmdmmhﬂati on
drug producgt consisting of a mcrocapsul e conposed of a polyneric nmem

Cers o n POER o Re AR RPTREE ARELE S B R kL ad Trom contact with the
The combination according to the present invention consists essen-
15 tially of active ingredients which are known in the medical sector and al-
ready used in clinical practice. Therefore, they are very easy to procure,
inasmuch as they are.products which have been on the market for some
time and are of a grade suitable for human or animal administration.
The statins are a known class of drugs used for lowering choles-
20 terol levels. Statins are available on the market or can be prepared ac-
cording to known methods described in the literature.
Any statin is suitable for the purposes of the present invention.
Examples of statins are simvastatin, lovastatin, fluvastatin, pravastatin,

atorvastatin, cerivastatin and rosuvastatin. Among these, the one pre-

- 25 ferred is simvastatin.



al kyl "ester of n-3 PUFA by neans of the said polynmeric nenbrane that can be
easily disintegrated disintegrated in the gastrointestinal nedium
This coating provides stabilization of the statin, elimnating the
oc25currence of degradation products of the statin during the processes of
11 preparing the m crocapsul e suspensi on and of incorporating the nentioned
m crocapsul e sAsperdingntothstpiteisant iinvahkiph, dstieralsof pessgbRURA dombinga|
system of adm nistering the product (soft gelatin capsules, hard gelatin
capsul es, tfahdrehsoregs@iil §sdegdrtdihg &Methdih@ighnidfesiegiond ctssastaistics
5carried out at a tenperature exceeding 40 deg. C Thi s coating
avol ds_theBr abkBEh s 879hadabhein RAbwitdke BE Ra¥Asihahd Jevtoa! ©

s wth a hfrgh ¢

formul ated 1 n the presence of ol ontent of al kyl esters of

n-3 PUFA. The ceutical fornul atiopn.of the.present
invention i s chafdEiB e‘?i%ggﬁ:ﬁ (feiﬁ%ﬁ e r{esc{ K288 (‘&pé](g?ttg ascﬁ‘égé’ﬁs"%%%%ga 3
conprising an oil with a high content of al kyl esters of &;)A ﬁnsaturat ed
fattysaci trith-Zigerrglase dong dpeulp ol lesgcen prhgintatiss &Y Rffidier and
a statin. The polyner coating the m crocapsules of statins is preferably
se- gkaetalty Cne@ihén graotiputanticstd hgvioig pdlypeSteebairpdhpiddrapcatnes,

pol y- 15cyanoacryl at es, pol ysacchari des, pol yethyl ene glycol, or m xtures

t hereof . MBpfmBheh &12abby-cafsorpaoyRe Borad inahiehe-3riposidans ikeshefthitdat i ns
is se- lected fromthe group consisting of gelatin, carboxymnethylcellul ose,

al gi - nat %%hdcq;gﬁgﬁgggﬁ%th&mﬁ@sof %@ylfﬁﬁl LS e BYIpR6Y BE O most

nmet hyl cel I'U- , ce ose acetop al ate, hydroxypropyl

met hyl cel | ul ose phthal gte, .2l t hyl acrylic acid _copo ragit L and
S), dimet WPERP%@{@?&Y@P%M 8! &5%8@ r?erFsre(H?ﬁg?Aaé’??‘% ’?ﬂf;%eggl&v

tri met hyl anmoni unet hyl - net hacryl ate copol yners (Eudragit RL and RS),

pol yrner s dngetheporvipheths assigaedinamas gl ycol i c aci ds or mi xtures thereof.
Optionally, a pharmaceutical formulation according to the present invention
conpri ses an anti oxidant, prefer alj]l"xl';ﬂ‘t"’é'rﬁ”’ﬁi"E"""é'éé’i’ét’"é”f"'""Ac- 12 !

1 .
‘ n name ; ‘Chemical name
: Commo ‘name i

\all-cis-7,10,13-

- 316:3 (n=3) ‘hexadecatrienoic acid

—d

: 'l cis-9,12,15-octadecatrienoic
ta-Linolenic acid (ALA) 118:3 (n—3) acid |

5 . . . |all-cis-6,9,12,15-
;Steamdomc acid (STD) §18'4 (n—3) iocta decatetraenoic acid
S : ,al,l_Cis_l | 14 17 eicosatriencic
‘Eicosatrienoic acid (ETE) ‘%20:3 (n—3) acid

. . . baA. tall-cis-8,11,14,17-
EElcosatetraenmc acid (ETA) §20'4 (n—3) eicosate traenoic acid |

all-cis-5,8,11,14,17-
eicosapentaenoic acid

i

EEicosapentaenoic acid (EPA) E20:5 (n—3)

L - i e e+

Docosapentaenoic acid (DPA), 5.« 3 ;all—cis-7,10,13,1§,19jd
‘Clupanodonic acid ;dqggsggen?genmﬂc acid

all-cis-4,7,10,13,16,19-

‘Docosahexaenoic acid (DHA) :22:6 (n—3) docosahesacnoic acid

| . ‘all-cis-9,12,15,18,21-
iTetracosapentaenoic acid §24:5 (n—-3)  docosahexaenoic acid

:,Tetracosahexaenoic acid (Nis- 224'6 (n=3) 3all-cis—6,9,12,15318,2 1-
‘inic acid) o gtetracosenoic acid



cording to a preferred enbodi nent according to the present invention, the
phar maceuti cal formulation conprises carnitine. Preferably, the

m crocapsul es represent between 1% and 60% of the total weight of the

phar maceutical fornulation according t&® the pre- 5 sent invention, and the
amount of statin incorporated in said mcrocapsules is conprised between 1%
and 80% by wei Bheferablyf drabty MéFAercrarding ta0dichinvesitight i$ @ maxadrteodf t o
the total weight of the mcrocapsules. Preferably, the oil with a high
content ofatay kiideHAFifgod High EdfiAram ERAIEAY EHAcHOr rcaipbel wid k|
ester of n-3 PUFA. 10According to a preferred enbodi nent according to the
Do ol Lop}at W9"EPANEnRODYTE HIERRP (P 258! BEKEIGNA! AARHEbYe from

pr ef er abl ose plasticlzers selected fromthe group consisting of

triethyl citrat but yl t te or m.xtures thereqf [ b €al

addi ti vesahf’ hzgoo ofSAB° aﬂ&&%‘t ?)Xn‘glef%/htbemi %%?%%fdgt %%%V\Ei%c t&’f%rgrgng% or
facilitate the _encapsul a- 15tion_process, such as, for exanple, fluidizing
agents, prafePah.yand|more preferah @5&6@85@@%@ é‘fedg]'s‘%lﬁé’ngg‘:eﬁ%% 1]é(t,'i_yd
(EPA) and docosahexaenoic acid (DHA) is preferably conprised between 0.5
and 2.  acid Aeighti Pigfembdy gheftotalecortdnddifnerit POIFA lrecprdisignto s/ &t i on,
the m crocapsul e suspension is encapsul ated by soft gelatin capsules for

oral adm piatibat i08. maheresef fagl Aditle kapsy a6 lpast 00eblof e/ UM dnteric
coat i ng. The preparation of the m crocapsul es can be carried out

foll ow ng“%qéhpgn_t e, {B%E%fj‘ gq:éﬁfwel? cin the literature. By way of

descriptionand w thout imted thereto, the different processes of

obtai ning m crq-capsul es l.d,.be grouped into. the fqllow L es:

13 A) Sinple cQREoIaTR Bﬁg(r)r‘gt’ﬂédés sl Tiege E}tFBf%egf‘!ot %%g%%ﬁ%%trsrg?&{e%ﬁet her
with the possible additives of the polyner in a suitable solvent is
prepabed. cPheespongling Be-Ganalpd FHEEY 4d &% B e 61h %aifsdwém REYBT the
5 polyner and a non-solvent of the polyner is added so as to force the
deposit ofcetiticalyl acaiptabled basel sgchras satlBimBxydrsixéde oly st sy g e’k es
can be found in patent docunents such as ES 2009346 , EP 0 052 510, or EP O

346 879. By CRIMEENoROAGEH WatdlinetTRE ctRfiné stef@ i@ dht smbses eddely tiwed
interaction between two colloids hav- ing opposite electric charges so as

to gener atéag}gﬁggi a@écfgégorglgg%tﬁéhtgq?fl&gbﬁoqle_posi ted on the particles of the

drug to b a rane that wll isolate the drug.

Exanpl es of these processes can be.found in nt _do nt GB
1393805. 15C) BdtfIBOShIE %rﬁeﬁewaasﬁetweenp% 8P%g%bré§e%%%%sugt ed is

di ssolved in water or in a solution of some other coadyuyant and is

emul sisf i edL.ilf 1a3-soBuin partituldreispempaisesnemman P\ andnl @-sui t abl e

sol vent, such as for exanpl e dichloronethane. The resulting emulsion is in
turn enul sifi edpleflerd@l€thercdrtead )2 EPA(ae@ibykobter) o0 cofnpmsethipesWesn ng
agent, such as pol yvinyl alcohol. Once this second enulsion is carried out

the sol venjy i dieh HHSABhYTHId ARE E&i6chhast DHA Jhswabs] disteq] iecbn i s

el i m nat ed by neans evaporation or extraction. The resulting

mor ocapsul es. 21, OLAIICd g JERLY Jight bh Bl QRtaPlarty B8RSkt Bxanpl es
The omega-3 fatty acids, or their esters or salts, alone or in mix-
20 tures thereof, can be procured on the market, or can be prepared by
known methods. The mixtures can be specifically formulated for the
combination according to the invention.

As already mentioned, the individual components have long been

used in human subjects, and therefore their pharmaco-toxicological pro-

25 files are known.



be found in patent documents such as US 4,652,441. D) Sinple emnulsion

nmet hods: The drug to be encapsul ated, the polyner and the additives
are dissolved together in a suitable solvent. This solution is enmulsified
in5 water or in an emulsifier solutiol) such as pol yvinyl alcohol, and the
organi c solvent is elimnated by evaporation or by extraction._ The

resul ting m cr dbipimipdissathaty tro dosagepand retigsi ohtlae indjidyal comptes of
t hese processes can al so be found in patent docunents such as US 5, 445, 832.
10E) Sol veehtevapobat derrmihbddsy the expditeirdithg dextbe veitbapsuinaslegre+t he
pol yner and additives are dissolved together in a suitable solvent. This
sol uti on bﬁn?é’a%q{&tcﬁﬁi@élqriég,@, bESHLR ItRG iSsAdShéislePh GoABIr2gErdingt e
suitabl e size. Exanples of this process can al so be found i n patent

docunent s.such, as GB.2, 209, 937. e following non Iimting exanpl es
further i fqrﬁgp}agqoen Phé %1 \%éetrlﬁ ptr?éﬁ.IDEXANPLES Patients sel ection

The study population is represented. all patients.di scharged 70over a

12- moht h” per i od RETDIIY S tg‘&t%}dﬁwd[b%léoﬁ?lgﬁ’d Sd?%ﬂﬁ%éi grg €N FREE"

For all patients, a 12-nonth period preceding the index date (year 2}1002) IS
anal yzed tion dbatpligrmsacentitalceomibinaten| camBAtdh &l BHEMRR aificapre the

condi tions as docunented by hospitalizations or chronic expo- 25sures to
speci fic phiaswaeol ogi cal treatments, which are used as identi- 15 fiers of
underlying diseases. Briefly, cardiovascular conorbidities include previous

£ h . 1 . j CHD) ,
presence 0 llyg@@%gg_(sgAgtfy_gll%g%. frbfl B0emlao) 2 LARNrEfdradly 14k skage (CHD)

Atrial Fibri etes, stroke, transient ischem c attack

TIA), d iPh I I di P '
Condl {1 ons | nclagArkanadeg > i ERRD R Bhy PROGPR DN P0MRIEN Tocery

renal insufficiency and depression. =, For clinjcal condié.i on 1,t hout a
specilfi ¢ pr escrihst iRbrRIpaRcRttcale cCgMbipatioyD)COTRRPHHANS: KEGCHEEs P}tNQFe

di agnosi s was used. _ Exposed patients include all these who

recei ved gresehhinwdratien arepard ohitary ferg Puphishetha pptiveoangients ff¢at i on
of sub-cohorts The study cohort will be analyzed also via

stratificajdeqBnand &'sﬁ&élb?l%rh@@exﬁﬁb@l fini for oRdrabnapisitrati@ni abl es:  sex,
age (<45, '45-54, 55-64, 65-74,
As mentioned above, the combination composition of the present
invention is a formulation consisting of a microcapsule suspension of
15 statins in alkyl esters of n-3 PUFA in which the statins are isolated from
contact with the alkyl ester of n-3 PUFA by means of a polymeric mem-
brane that can be easily disintegrated in the gastrointestinal medium.
In other words the present invention relates to a combination drug
product consisting of a microcapsule composed of a polymeric mem-
20 brane, comprising one or more statins inside, contained within alkyl es-
ters of n-3 PUFA, in which the statins are isolated from contact with the
alkyl ester of n-3 PUFA by means of the said polymeric membrane that
can be easily disintegrét_ed disintegrated in the gastrointestinal medium.

This coating provides stabilization of the statin, eliminating the oc-

25 currence of degradation products of the statin during the processes of



15>75'years); Cinical variables: the presence of specific conorbidity
(dia- betes, COPD...); Therapeutic vari abl es: exposure to n-3
PUFA, statin or their conbination after the index hospitalization.

This analysis allow to eval uate serioukl and expected adverse events,
occurring in the identified cohort. Foll ow up . Foll owu htglor each
pati ent | Brepamngdde miereerPsRigefUFRERSIORN BN & slr’&PrHﬂ’EQtlmé) Colht T ence
within 3 years of the followi ng events: 16 nortality for any cause;

r e- hospi t eibhedtinddrdcapsAl saCSPehSidre offestddins imoglkyil alstemt pbn-8 FURA in
(Qutcone 2); re-hospitalization for any pre-existing or new non

car di o5vagel afyst&Y) of AL HteMngOHE PRdRIct (soft geldgnt odpsulesietrdof
re-hospitalizations for AM and for any reason is al so consi dered.

The eval uati on and di f] L0 e r i gal i ng
fol | ow upge(ﬂgirhcapé‘g%& ft?g%ftt%t E‘ﬁé‘ﬁlte hgPé&ﬁr%(feﬁgkﬁg?@ggp%%@%%ﬁfegn%gWi th
n-3 PUFA and/or statins, was nonitored.in aer | so to assess the overall
accept abi FREJCSOU AR ﬁ%?aﬁﬁﬁ?ﬂ?‘q%éh%r@ Sgoﬁmsnded treatnents, not
only for post-M/ACS patients, but also for co-norbidities. Sanple size
cal cul ation 1Bhisricansingaeveidsithapagblernp ¢h degresiadian gk staaptpave

Aut horities (LHAs) were pooled by the Coordinating Center (Laboratory of
Phar macoepilgdenithbpaire fopnagiazéd inMird prévgide Shidils, withi ehhighs contgrunel bl e
for the managenment and quality control of data. From an exploratory

eval uat i ogugﬁ dderPapylatdppacovered by the 213 LHAs, considering a sanple
of 10 LHAs, 1t 1Is expected that up to 30000 incident hospitalizations for

M/ ACS Il d be,included in.: i o, AT TR el D Al i ent
nospi tal | zed | aPewnnt SgoF B oA A HRgIn 2 pEdHEERE IO (3RAAE L SOy

2003-2006) .. Such popul ations should allow . . o
( 10 tgrized in Phe?tuit isI made u;l)J oc} a su&%ensmn comprising an oil with a

high content of alkyl esters of polyunsaturated fatty acid (n-3 PUFA) and

microcapsules comprising at least one polymer and a statin.
The polymer coating the microcapsules of statins is preferably se-
lected from the group consisting of polyesters, polyacrylates, poly-
15 cyanoacrylates, polysaccharides, polyethylene glycol, or mixtures thereof.
 More preferably, the polymer coating the microcapsules of statins is se-
lected from the group consisting of gelatin, carboxymethylcellulose, algi-
nates, carrageenans, pectins, ethyl cellulose hydroxypropyl methylcellu-
lose, cellulose acetophthalate, hydroxypropyl methylcellulose phthalate,
20 methylacrylic acid copolymers (Eudragit L and S), dimethylaminoethyl-
methacrylate copolymers (Eudragit E), the trimethylammoniumethyl-
methacrylate copolymers (Eudragit RL and RS), polymers and copolymers

of lactic and glycolié acids or mixtures thereof.

Optionally, a pharmaceutical formulation according to the present

25 invention comprises an antioxidant, preferably vitamin E acetate. Ac-
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a) to evaluate conprehensively the short and | ong term phar-

maco- epi dem ol ogi cal profiles of patients discharged wwth AM;

describe the prescriptive trend over time of n-3 PUFA,

al so the conplexity of the patients inl2erns of conorbid- 5ities and
rel ated co-therapies and the occurrence of events during the period of
obser vat i oarding) t¢ @ graferzed tarabefliraens afcardeag mentlze @resentiiinvesidanar
outcone. The results obtained are reported in the follow ng Tables 1-3. 18

TABLE 1 Eifie

ANALYSI S PROPENRL I Yo SRR QDG pafR sFréfresent between 1% and 60% of

tn

the total weight of the pharmaceutical formulation according to the pre-
sent invention, and the amount of statin incorporated in said microcap-
sules is comprised between 1% and 80% by weight, preferably between 1
and 40% by weight in relation to the total weight of the microcapsules.
Preferably, the oil with a high content of alkyl esters of n-3 PUFA has a
purity exceeding 60% in alkyl ester of n-3 PUFA.

According to a preferred embodiment according to the present in-
vention, the polymer comprises a plasticizer additive, preferably those
plasticizers selected from the group consisting of triethyl citrate, butyl
phthalate or mixtures thereof. Other technical additives of the polymer
can optionally be incorporated which improve or facilitate the encapsula-
tion process, such as, for example, fluidizing agents, preferably talc.

The ratio between eicosapentaenoic acid (EPA) and docosahex-
aenoic acid (DHA) is preferably comprised between 0.5 and 2.

According to a preferred embodiment of the present invention, the
microcapsule suspension is encapsulated by soft gelatin capsules for oral
administration. Said soft gelatin capsules preferably have an enteric
coating.

The preparation of the microcapsules can be carried out following
any of the methods described in the literature. By way of description and
without being limited thereto, the different processes of obtaining micro-

capsules could be grouped into the following categories:

b) to

taki ng i nto account

el catfoemhtishaddmprived dardiftkEA vs. statins al one on

outcones (nultivariate analysis and propensity score). MULTI VARI ATE



days (DS) N Label HR (Cl 95% HR (C 95% ALL CAUSE MORTALITY 605. 62
(547,20) 1,593 Statins+n- 3 PUFA vs Statins 0.55 (0.46 - 0.66) p=<0.0001
0.56 (0.47 - 0.66) p=<0.0001 0.61 (0.52 - 0.72) p=<0.0001 OUTCOME 1

13

A) Simple coacervation methods:

A solution of the polymer together with the possible additives of the
polymer in a suitable solvent is prepared.

The drug to be encapsulated is suspended in said solution of the

5 polymer and a non-solvent of the polymer is added so as to force the
deposit of the polymer on the drug crystals. Examples of these proc-
esses can be found in patent documents such as ES 2009346 , EP O
052 510, or EP 0 346 879.

B) Complex coacervation method:

10 This method is based on the interaction between two colloids hav-
ing opposite electric charges so as to generate an insoluble complex that
is deposited on the particles of the drug to be encapsulated, forming a
membrane that will isolate the drug. Examples of these processes can
be found in patent documents such as GB 1393805.

15 C) Double emulsion methods:

The drug to be encapsulated is dissolved in water or in a solution
of some other coadyuvant and is emulsified in a solution of the polymer
and additives in a suitable solvent, such as for example dichloro-
methane. The resulting emulsion is in turn emulsified in water or in an

20 aqueous solution of an emulsifying agent, such as polyvinyl alcohol.
Once this second emulsion is carried out the solvent in which the poly-
mer and the plasticizer were dissolved in is eliminated by means of
evaporation or extraction. The resulting microcapsules are obtained di-

rectly by filtration or evaporation. Examples of these processes can also



(Acutélvyocar- dial I nfarction or Acute Coro- nary Syndrone) 465.32 (528, 61)
2,230 Statins+n- 3 PUFA vs Statins 0.62 (0.52 - 0.72) p=<0.0001 CUTCOME 2
(hospitalization for Atrial Fibril- lation) 530.89 (526,68) 2,186
gt ggl) ns+n- 3 PUFA vs Statins 0.61 (0.58%4- 0.70) p=<0.0001 0.56 (0.48 -

' be found in patent documents such as US 4,652,441.

D) Simple emulsion methods:
The drug to be encapsulated, the polymer and the additives are
dissolved together in a suitable solvent. This solution is emulsified in
5 water or in an emulsifier solution, such as polyvinyl alcohol, and the or-
ganic solvent is eliminated by evaporation or by extraction. The result-
ing microcapsules are recovered by filtration or drying. Examples of
these processes can also be found in patent documents such as US
5,445,832.
10 E) Solvent evaporation methods:

The drug to be encapsulated, the polymer and additives are dis-
solved together in a suitable solvent. This solution is evaporated and the
resulting residue is micronized to the suitable size. Examples of this
process can also be found in patent documents such as GB 2,209,937.

15 The following non limiting examples fﬁrther illustrate the inven-
tion.
EXAMPLES

Patients selection

The study population is represented by all patients discharged

20 over a 12-month period (2003-index date) with. a primary diagnosis of
MI/ACS.

For all patients, a 12-month period preceding the index date (year

2002) is analyzed to identify several cardiovascular and noncardiovas-

cular conditions as documented by hospitalizations or chronic expo-

(8]
W

sures to specific pharmacological treatments, which are used as identi-



p=<0. 0001 QUTCOME 3 (rehospitalization foranypre- existing or new
noncardi ovas- cular conorbidity) 195,626 (340.86) 6,736 Statins+n- 3 PUFA vs
Statins 0.49 (0.43 - 0.54) p=<0.0001 0.35 (0.30 - 0.41) p=<0.0001 19 TABLE
2 Ef fect of statins, and conbinaldon of statins and n-3 PUFA vs. no
statins and no n-3 PUFA on outconmes (patients exposed to only n-3 5PUFA
wer e el i nfieet ed) underlyéeng ubipeesps.oBrpziy e nesdinivehcpleey commrbedipies in-
talizations for Myocardial Infarction and Acute Coronary Syndrone.
clude previous presence of hypertension, heart failure (HF), coronary
heart disease (CHD), Atrial Fibrillation (AF), diabetes, stroke, transient
ischemic attack (TIA), and peripheral vascular disease (PVD). Noncar-
5 diovascular conditions include malignancy, chronic obstructive lung
disease (COPD), renal insufficiency and depression.
For clinical conditions without a specific prescription pattern (e.g.
AF, PVD), only discharge hospital diagnosis was used.
Exposed patients include all these who received over the stated

10 period any n-3 PUFA prescription.

Identification of sub-cohorts

The study cohort will be analyzed also via stratification and clas-
sification related to:
. Demographic variables: sex, age (<45, 45-54, 55-64, 65-74,
15 >75 years);
. Clinical variables: the presence of specific comorbidity (dia-
betes, COPD...);
. Therapeutic variables: exposure to n-3 PUFA, statin or their
combination after the index hospitalization.
20 This analysis allow to evaluate serious and expected adverse
events, occurring in the identified cohort.
Follow-up
| Follow-up for each patient is extended from the index date to

3 years or until the occurrence within 3 years of the following

(8]
W

events:



MULTI VARI ATE ANALYSI S QUTCOVE N LABEL HR (CI 95% ALL CAUSE MORTALITY 645

Statins vs No statins and no n-3 PUFA 0.49 (0.40 - 0.59 =<0. 0001 0. 26
(0.19 - 0.35) p=<0.0001 ) P '
16

- mortality for any cause;
- re-hospitalization for AMI/ACS (Outcome 1);
- hospitalization for AF (Outcome 2);
- re—hospitalizatibn for any pre-existing or new non cardio-
5 vascular (CV) comorbidity (Outcome 3).
The total number of re-hospitalizations for AMI and for any
reason is also considered.
The evaluation and modification of the pharmacological treat-
ments, during follow up, with a specific focus on the duration of com-
10 pliance with n-3 PUFA and/or statins, was monitored in order also to
assess the overall acceptability of this drugs, among the many recom-
mended treatments, not only for post-MI/ACS patients, but also for co-
morbidities.

Sample size calculation

15 Administrative databases from different Local Health Authorities
(LHAs) were pooled by the Coordinating Center (Laboratory of Pharma-
coepidemiology, Consorzio “Mario Negri Sud’), which was responsible
for the management and quality control of data.

From an exploratory evaluation of the population covered by the

20 LHAs, considering a sample of 10 LHAs, it is expected that up to 30000
incident hospitalizations for MI/ACS could be included in the observa-
tion, corresponding to 5000 patients hospitalized for MI _(500 for each
LHA), per each of the years of the study (2003-2006).

Such populations should allow:



Statins+n-3PUFA vs No statins and no n-3 PUFA OUTCOME 1 848 Statins vs No
statins and no n-3 PUFA 0.65 (0.55 - 0.78) p=<0.0001 0.36 (0.28- 0.47)

p=<0. 0001 0.63 (0.53 - 0.74) p=<0.0001 0.35 (0.27 - 0.45) p=<0.0001 0.64
(0.57 - 0.72) 17

a) to evaluate comprehensively the short and long term phar-
maco-epidemiological profiles of patients discharged with AMI;
" b) to describe the prescriptive trend over time of n-3 PUFA, taking
into account also the complexity of the patients in terms of comorbid-
5 ities and related co-therapies and the occurrence of events during the
period of observation;
c) to analyze the effects of treatments on cardiovascular outcome.

The results obtained are reported in the following Tables 1-3.



p=<0. 0001 0.28 (0.23 - 0.34) p=<0.0001 Statins+n-3 PUFA vs No statins and
no n-3 PUFA QUTCOVE 2 902 Statins vs No statins and no n-3 PUFA
Stati ns+n-3 PUFA vs No statins and no n-3 PUFA QOUTCOVE 3

18

TABLE 1.

Effect of combination of statins and n-3 PUFA vs. statins alone on

outcomes (multivariate analysis and propensity score).

MULTIVARIATE | PROPENSITY
ANALYSIS SCORE
Mean F.up HR HR
OUTCOME days (+DS) | Label (CI 95%) (CI 95%)
i - 0.56 (0.47 -
ALL CAUSE 605.62 1593 itgt};f; 0.55 (0.46 — 0.66) o 0 (66)
MORTALITY (£547,20) Statins p=<0.0001 p=<0.0001
OUTCOME 1
(Acute Myocar- - Statins+n- 0.62 (0.52 — 0.72 0.61 (0.52 -
dial Infarction | :56238'3621) 2,230 | 3 PUFAvs | =(<b° oL ) 0.72)
or Acute Coro- ’ Statins p ) p=<0.0001
nary Syndrome)
OUTCOME 2 ) c
- 0.56 (0.48 -
(hospitalization 530.89 Statins+n- | ¢4 0 50 _ 0.70) (

. g + 2,186 | 3 PUFA vs ~<0.0001 0.66)
for Atrial Fibril- | (+526,68) Statins p=<0. p=<0.0001
lation)

OUTCOME 3

(re-

hospitalization . ) 0.35 (0.30 —
for any pre-| 19526 | .o Statins'd | 0.49 (0.43 - 0.54) 0_(41)
existing or new (£340.86) ’ Statins p=<0.0001 p=<0.0001
non cardiovas-

cular comorbid-

ity)




2,681 Statins vs No statins and no N-3 PUFA Statins+n-3 PUFA vs No
statins and no n-3 PUFA (Qutcone 1): re-hospitalization for Acute

Myocardi al Infarction or Acute Coronary Syndrone; 10(Qutcone 2):
hospitalization for Atrial Fibrillatioh9 (Qutconme 3): re-hospitalization |
for any pre-existing or new non cardio- vascular conorbidity. 20 TABLE 3
Ef fect of conbination of statins and n-3 PUFA vs. statins al one on outcones
(mul tivariate anal ysis and propensity score).

TABLE 2

Effect of statins, and combination of statins and n-3 PUFA vs. no

statins and no n-3 PUFA on outcomes (patients exposed to only n-3

5 PUFA were eliminated) in the subgroup of patients with previous hospi-
talizations for Myocardial Infarction and Acute Coronary Syndrome.

MULTIVARIATE
ANALYSIS
HR
OUTCOME N LABEL (CI 95%)
Statins vs 0.49
No statins and no (0.40 - 0.59)
ALL CAUSE 645 n-3 PUFA p=<0.0001
MORTALITY Statins+n-3PUFA vs 0.26
No statins and no n-3 (0.19 - 0.35)
PUFA p=<0.0001
Statins vs 0.65
No statins and no n-3 (0.55 - 0.78)
PUFA p=<0.0001
OUTCOME 1 848 Statins+n-3 PUFA vs 0.36
No statins and no n-3 (0.28- 0.47)
PUFA p=<0.0001
Statins vs 0.63
No statins and no n-3 (0.53 - 0.74)
PUFA p=<0.0001
OUTCOME 2 902 Statins+n-3 PUFA vs 0.35
No statins and no n-3 (0.27 - 0.49)
PUFA p=<0.0001
Statins vs 0.64
No statins and no N-3 (0.57 - 0.72)
PUFA p=<0.0001
OUTCOME 3 2,681 Statins+n-3 PUFA vs 0.28
No statins and no n-3 (0.23 - 0.34)
PUFA p=<0.0001

(Outcome 1): re-hospitalization for Acute Myocardial Infarction or Acute
Coronary Syndrome;

10 (Outcome 2): hospitalization for Atrial Fibrillation;
(Outcome 3): re-hospitalization for any pre-existing or new non cardio-
vascular comorbidity.



MULTI VARI ATE ANALYSI S QUTCOVE N Label HR (Cl 95% ALL CAUSE MORTALITY 645
Statins+n-3 PUFA vs Statins 0.53 (0.40 - 0.69) p=<0.0001 OQUTCOME 1 848
Statins+n-3 PUFA vs Statins 0.55 (0.44 - 0.70) p=<0.0001 QUTCOVE 2 902

20
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TABLE 3

Effect of combination of statins and n-3 PUFA vs. statins alone on

outcomes {(multivariate analvsis and propensity score).

MULTIVARIATE
ANALYSIS
. HR
OUTCOME
N Label (CI 95%)
ALL CAUSE 645 St;g;zm’s 0.53 (0.40 - 0.69)
MORTALITY \ vs £=<0.0001
Statins
Statins+n-3
OUTCOME 1 348 PUFA vs 0.55 (0.44 — 0.70)
Stati p=<0.0001
tatins
Statins+n-3
OUTCOME 2 902 PUFA vs 0.56 (0.44 - 0.69)
| . p=<0.0001
Statins
Statins+n-3
OUTCOME 3 2,681 PUFA vs 0.44 (0,36 - 0.55)
. p=<0.0001
Statins

(Outcome 1): re-hospitalization for Acute Myocardial Infarction or Acute

Coronary Syndrome;

(Outcome 2): hospitalization for Atrial Fibrillation;
(Outcome 3): re-hospitalization for any pre-existing or new non cardio-

vascular comorbidity.

It is evident that the results reported in Tables 1-3 show that:

(A) all cause of mortality; (B) acute myocardial infarction or acute

coronary syndrome; (C) hospitalization for atrial fibrillation; and (D) re-

hospitalization for any pre-existing or new non cardiovascular comor-

bidity, were reduced in a statistically significant manner using the com-

bination of the invention.

It is also evident that the use of n-3 PUFA alone would have been

less active than the use of a statine alone, for this reason and for ethical

reasons the patients enrolled were not treated with n-3 PUFA alone (the

number of deaths would have increased).




Statins+n-3 PUFA vs Statins 0.56 (0.44 - 0.69) p=<0.0001 OUTCOME 3 2, 681
Statins+n-3 PUFA vs Statins 0.44 (0,36 - 0.55) p=<0.0001 .. (Qutcone
1): re-hospitalization for Acute Myocardial n arction or Acute 5 Coronary
Syndrone; (Qutcone 2): hospitalization2tor Atrial Fibrillation; (Qutcone
3): re-hospitalization for any pre-existing or new non cardi ovascul ar
conorbidity. 18ktmentariedbabovhathe peesastuinwnteporetatesntorabt@nbin®- show
t hat : (A) all cause of nortality; (B) acute nyocardial infarction or

acute cor giRal YoRYsuiAeR; cétaishiopP ol &l irdRirbeApsale 8usbahsidrbidonptisirg and
(D) rehospitalization for any glr%g- exi sting oIrD new noﬁ%c:jr di m?as%ull g{g

conor bi di Ly, eLe, Leduagd 0, A SLat Al PRl ok GARH FRIEKiShRO L he

co;n- 15bf i'on"o e nventron. I s ‘al so evident that t se of
n-3 PUFA al gne woul d have been, | ess tjve thap the f a statine al one
for this IRaSE dams Gk Wb faasORel FRETDAL ront BULG O BFHET & ot
treated with n-3 PUFA alone (the number of deaths would have increased).
21 5 pslymericomednibsovethalecan dyenasily désintegrated dnddia gasireBiBPnat i on
conposi tion consisting of a m crocapsul e suspension conprising one or nore
statins imirallkpedashers of n-3 PUFA, in which the statins are isolated from
contact with the al kyl ester of n-3 PUFA by neans of a '
Experimental data (available, but not reported in this application)
show that the administration a combination drug product consisting of
a microcapsule composed of a polymeric membrane, comprising one or
10 more statins inside, contained within alkyl esters of n-3 PUFA (as ex-
plained above) is bioequivalent to the administration of a statin and n-3
PUFA in sequential manner (sequential administration of the two active
ingredients).
Therefore, according to the present invention the use of the afore-
13 said compounds it is meant indifferently either the co-administration,
i.e. the substantially concomitant supplementation of a statin and n-3
PUFA, or the sequential administration of the two active ingredients
formulated separately.
It is evident to any expert of the art that the substantially con-
20 comitant supplementation of a statin and n-3 PUFAin a single pharma-
ceutical composition is much more preferable than the administration
of the two active ingredients in a coordinated manner, in which the two

active ingredients are present in two different pharmaceutical composi-

tions.



5pol yrieri c menbrane that can be easily disintegrated in the gastrointes-
tinal nmedium Experinental data (available, but not reported in this
application) show that the adm nistration a conbination drug product
consisting of a microcapsul e conposed 2 a pol yneri c nenbrane, conprising
one or 10 nore statins inside, contained wthin alkyl esters of n-3 PUFA
(as expl ai ned above) is bioequi val &hAIMSt he adni nistration of a statin and
n-3 PUFA in sequential manner (sequential adm nistration of the two active
ingredients). Therefore, according to the present invention the use of the
afore- 15 sai d. cOppthindsiort cospeAtibni ook $iseinendf v eiitherapshde sus-
co-admnistration, i.e. the substantially concomtant supplenentation of a
statin af‘@eﬂ- ?orPE’ﬁélpxgémghsné RAUSIRIE Ata B i 815AdsR0r0bf hhg PUPAEL i ve

i ngredi ents F’orrru at'ed separately. It Is evident to any expert of the art
that the sybstantially con- .2 COm t an I n I o) i-n and
n-3 PUFA % lghzﬁhr?giﬁéat %%éggﬁtgg{ﬂ%%n%%éﬁﬁoﬁﬁs{%g “r%oérsetgf)?)g?rﬁarg abl e
than the adm nistration of the two, active ingredients. in a.coordi nated
manned ;| i AU &Y Wﬂwf&ﬂ%ﬁnﬁﬁ‘@r%r’éﬁf%ﬁ t8ahede bE ‘??’F”f 14 er ent
phar maceutical conpositions. 22 CLAI M 1. Conbi nation conposition
consi st i ngrafeda ini thocgastrbintessipehsinedivonpiesiuse oes Hre MBFYes®T ns in
al kyl esters of n-3 PUFA in which the statins are isolated from contact
with the ag/oregeatmehtnof3abulimiytyamitahsnfirctiopobpdeacatarenbomaey t hat
can be easily disintegrated in the gastrointestinal nmedium for use for the
preventi on ﬁg%ﬁfe.t reat ment of acute nyocardial infarction and acute
coronary s% rone. 2. Use of a conbination conposition consisting of

onary SYRr di. _ a_conb tion consi st
Gsters of n-3 BURASS PvRicor DALt icaPar Bty SparBthe of 4 BB (e

al kyl ester of n-3 PUFA by neans of a polyneric. nenbrgpe that can bf easily
di si nbegr &Bd SUSPERSIYASOIBPHEEYE PRSI OB snPtatyps Hﬁeaggﬂ fgtess rf’gfdﬁ"canent

for the prevention and/or treatnent of acute nyocardial infarction and
acute cor MIFY isywiliclrghe statins 8re isdateck frogn repritact mithnthe alkyl efe
prevention and/or treatnent of atrial fibrillation. 4. Use according

to clai m 2., f9r, Repusiangy tiheaflayraf pbbapkaici m@mbiare dust tandia easily
fibrillation. 205. Use according to claim3 or 4, in which the atrial

fibrillatign.is assacia | : di-al d MR AngedicHt e
coronary s ﬁl-nta%%}%a Jélttﬁgeégastég%r g{fgr;[gnfg% o éiglﬁ’zfdr?%fé%éugi ng t he nunber

of deaths o1
ment for the prevention and/or treatment of acute myocardial infarc-

15 tion and acute coronary syndrome.
3. Use according to claim 2, for the prevention and/or treatment
of atrial fibrillation.

4. Use according to claim 2, for reducing the day of hospializa-

tion due to atrial fibrillation.

20 5. Use according to claim 3 or 4, in which the atrial fibrillation is
associated with acute myocardial infarction and acute coronary syn-

drome.

6. Use according to claim 2, for reducing the number of deaths

due to acute myocardial infarction and acute coronary syndrome.



due t6 acute nyocardial infarction and acute coronary syndrone. 23

7. Use according to claim?2, for reducing the day of rehospitalization for
any pre-existing or new non cardi ovascul ar conorbidity associated with
acute myocardi al infarction and acute Zdronary syndrone. 58. Use according
toclaiml1l or 2, in which the statin is selected fromthe group consisting
of sinvastatin?.|Usastacbnding weasiainn 2, pfavasdatding thor dagt afi ne-
cerivastatin and rosuvastatin. 9. Use according to claim1 or 2, in which
the stati ﬁob?it&ﬁiﬁdﬁ&n fortamy pHeldkistifg @caemdnds tardibeasadladrcainof-n which
the onmega-3 fatty ac- ids are long-chain fatty acids. 11. Use
accor di ngt | i) 10+ Whi t 213 i @Qra;fromthe
group conglg&s}lttfr?gsg}fgag?g ‘gltﬁfhéil 1e4, ??Eé%;ggaslg’igef%ctatﬁog?%hgcIhgu‘(?e%%%% and cis
4,7,10,13, 16,,19- docosahexanoi c acid (DHA), one of 15their esters or

phar maceutVBEFP§€accept abl e sal ts. 12. Use according to claim1 or
2, optionally conprising other useful elenments which do not inpair fhe
activity. 8. Use aggerdisgoiodrlagm & T & i 1which thai tatinnts §sl6FtAd el ement

is Vitamn E acetate. 2014. Use according to claim1l or 2, suitable for the
admi ni st r &tdran the  tgreupoldoowiisting osfigesnvastedgan,3 lovastatiaci dtuvassatiBo0 ng to
0.5 g/day; sinvastatin: from5 ng to 40 ng/ day.

pravastatin, atorvastatin, cerivastatin and rosuvastatin.

9. Use according to claim 1 or 2, in which the statin is simvas-

tatin.

10 10. Use according to claim 1 or 2, in which the omega-3 fatty ac-

ids are long-chain fatty acids.

11. Use according to claim 10, in which the omega-3 fatty acid is
selected from the group consisting of cis 5,8,1 1,14,17-eicosapentanoic
acid (EPA) and cis 4,7,10,13,16,19-docosahexanoic acid (DHA), one of

15 their esters or pharmaceutically acceptable salts.

12. Use according to claim 1 or 2, optionally comprising other

useful elements which do not impair the activity.

13. Use according to claim 12, in which the useful element is Vi-

tamin E acetate.

20 14. Use according to claim 1 or 2, suitable for the administration

of the following dosages:
omega-3 fatty acid: from 500 mg to 0.5 g/day;

simvastatin: from 5 mg to 40 mg/day.



