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Anot her object of the present invention relates to the use of dabigatran
etexilate, optionally in the 30formof a pharmaceutically acceptable salt
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30acceptabl e salt thereof. According to this nethod, the dabigatran
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The onset of anti coagul ant effect is within one hour of doésing, and

adm ni stered once or twice daily, wthout nonitoring. 15 Dabigatran
etexilate exhibits no food interactions. Oral bioavailability is |ow,
averaging 6.5% It is netabolized by tissue esterases to the active
conpound, dabigatran. Peak | evels are seen within 2-3 hours of oral

adm nistration. The plasma half life is 12-17 hours after nultiple doses.
It has a |ow potential for drug-drug interactions as this prodrug is not
met abol | zed by and does not |nduce 20 or |nh| b|t cyt ochr one P- 450 dr ug
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25 Dabigatran binds directly and reversibly to thronbin at its active site
and prevents cl eavage of fibrinogen to fibrin to block the final step of

t he coaguwetznovwss@gcade and t hronbus formati on. Dabi gat pam/EPeiokss7hepari n,
al so inhibits thronmbin that is bound o fibrin or fibrin degradation
products. Dabi gatran exhi bits dose dependent prolongation of activated
partial thronboplastin 30tinme (aPTT), ecarin clotting tinme, and thronbin
clotting time. The anticoagul ant effects parallel plasma concentrations. As
Wi th otfiefalitli E@Bparéd) tOBdvEntidHAl RiatfaFif thdriisy, SR FRtRHI QIingPRINER ARk ing 180
2010/ 055022PCT/ EP2009/ 064874 12 and dabi gatran pl asma concentrations i s
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var i abihkietnpelow.Dabi gat ran has been approved in Europe for the prevention of
t hromboenbol i sm after hip and knee surgery. In such indication dabigatran
eteXilate is applied for alimted tinme period where the patient is at risk
for thr i . l3C i . |.cat i i 9] 2d. _Such
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is particularly useful in therapeutic thods to prevent or avoid an _.
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preventing thronbosis, enbolism or stroke in a patient wth atrial

fibril maieréhecdnm)everh lheanerwrios Fispimaysocaunever stperipdgf at lekst B ynadsagtdeat 6an
effectiv t igatran etexilate, optionally in the formof a
pharna%gﬁpﬁg§$¥§ﬂ§£%g%$able 20salt thereof, to the patient wherein the
patfent is at a reduced risk for an adverse bl eeding event, particularly

when conpared to freatnment of the patient with warfarin. Prior to the
publ i c&tF diveation glso gelatey 1o adngthed fr preveRing ar fredmghrqekasisdgiackatigagin need
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to deci de whi ch dosa woul d he appropri.ate. This was particul ar
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a patient that suffered fromAF and at | east one risk factor for major

bl eedi ng events as defined herein bel ow. WO 2010/055022PCT/ EP2009/ 064874
13 Thudccerdingnipamny e ofibheribpds déscrihed abrseathe dahigatran etexilae,t aptipnally tetheor
a method for the prevention of, str ina tient. suffering frogmatri al
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ri sk f paite mbeths, M jast Pheading lQ¥ernt sondhBajrie s 4auhdgrd.ng from AF may have

additional risk factors for thronbosis, enbolism or stroke. These stroke,
thronbosis, or enbolismrisk factors are known to the physician and defi ned
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One | rtant .ri sk factor for_ major bleeding events is the age of at | east
75 yeakdd dissapfitidng squamisiration,of wejfaripiodhe paticatiiang (R\adminisigane fnte pgheny 150

hi st or - gant izat: egh vVen: el ik Fyr r
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nmost pthefesrf.abl ynd @pboditant, 8@ ovhdition jis SRAF d [ip asshdrleynbadioneit, the adveidesdvehiaigt or
15f or g@%&r bl eedi ng events. Further risk factors for nmjor bleeding events
ard kn 1% the physician and al so defined hereinbel ow. The et hod
conprises adm nistering an effective anount of dabigatran etexilate,
optionally in the formof a pharmaceutically acceptable salt thereof, to
the patient. 20 Treatnent of these patients at risk for major bleeding
events is particularly useful as the patient is at a reduced risk for a
maj or bl eedi ng event when conpared to treatnment with warfarin. AF is a
chronic condition, which is presently not curable but can only be relieved.
Patients 25 suffering fromAF require to be treated with dabigatran
etexilate lifelong. Thus, there is a need for determ ning a dosage range
suitable for long-termtreatnent using dabigatran etexilate for patients
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10 ng, 350 ng, 375 ng, 390 ng, 400 ng, 425 ngy, 450 ng, 475 ng, 500 ng, 525
nmg, 550 ng, 575 ngy, and 600 ngy of dabigatran etexilate, optionally in the
form of owoaophasiraceuti cally acceptable salt thereof. PoTmPRRNOGBA4
enbodi nents, dabigatran etexilate, optionally in the formof or a
pharmaceutically acceptable salt thereof, is admnistered at a daily dosage
of from75 ng b.i.d. to a daily dosage of 300 ng b.i.d., including a daily
dosage of from100 ng b.i.d., 110 ng b.i.d., 115 15 ng b.i.d., 120 ny
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dabi gatran can be adm nistered with other active WD

2010/ 055022PCT/ EP2009/ 064874 15 ingredi ents, see, e.g., U S. Patent
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Waran. Chemically, it is 3-(a-acetonyl benzyl)4-hydr oxycoumarin and is a

r acemi eqding evedt.of the R- and 25 S enantioners. Warfarin is a synthetic

deysd vative of coumarin, a chem cal found naturally in many plants. Warfarin

decr eases bl ood coagul ati on by inhibiting vitam n K epoxi de reductase, an

enZym?Aﬁchﬁér oBRYC | oFSthex bﬁﬂsaﬁdlﬂ%ﬁt@dﬂ Relbtek Otdl tiise nBEUSEathiQstian ERRIILR B a
"conventional warfarin therapy" relates to the anmount of warfarin
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Clinical Trial used conventional warfarin therapy as the conparator. The
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pharmaceutically 5 acceptable salts. The single dosage anmount of

dabi gatran etexilate in any salt formin ng refers to the free base, i.e.,
to the free base of Formula (1). The dose anpbunt of prodrug dabigatran
etexilate is based on the weight of its free base. The term "dabigatran” is
t he conpound of Fornula (Il) inits free base form 10 The term "AF" neans
atrial fibrillation, a cardiac arrhythma. The term " SPAF" neans stroke
prevention in atrial fibrillation. 15The term "non-val vul ar atri al
fibrillation" nmeans AF in the absence of rheumatic mtral stenosis




or a prosthetic heart valve. The terns "thronbotic events" and

"t hronboenbol i ¢ events” nmean an occurrence of thronboenbolies or stroke.
"Thr onboswe™20imss62e f ormati on of a bl ood cl ot (thronbusypcirmreae/oe4s720 bl ood
vessel, obstructing the flow of blood7through the circulatory system If a
clot breaks free, an enbolus is formed. "Thronboenbolisni is the formation
in the blood vessel of a clot that breaks | oose and is carried by the bl ood
streamto plug another vessel. The clot may plug a vessel in the lungs
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| eg. 25 The terns "non- stem c embol1sm or "SE" means that a pi ece of
bl ood etoathSt?]monmSe%@oeﬁlﬁ, pemths, d8anontls, e hO years.he | eft atrial chanber of
the heart, flows through the system c circulation and bl ocks a pat of the
circulation other than the brain (when it blocks brain circulation it's a
st roke)n afddtkRert @nbodiend tehBgeatict retdtes’ to'B aase ani®lc@Bfbrisiel 15 ﬁl'@eotb(ﬂa%'lg'htranm
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hegarin (such as enoxaparin) perioperatively. WO

2010/ 055022PCT/ EP2009/ 064874 18 "Non-vascul ar deat h" neans death due to
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fai | ur erexiézad hSQ @mgdp+0.82Y).di ac heart failure/ cardi ac shock, cardiac
t anponade, recent nyocardial infarction, or other). The term "stroke,
t hronmbosi s, or enmbolismrisk factors” neans the risk factors that are known
to 15Y§tt%5 1R} E5Bbancn'6F t‘ﬁ@?r?vehﬁﬁ] IslaSKedid ntléi'lrt ‘?&119& e t%?%? al ﬁﬁ?ﬂla?fonsatt Higike:
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65 years and having di abetes; having an age of at |east 65 years and having
coronary artery di sease; and, havi ng an age of at |east 65 years and 20
havi ng peri pheral artery disease. Accordingly, generally stroke,
t hrombosi s, or enmbolismrisk factors include age; heredity; gender; prior
stroke, transient ischem c attack, or heart attack; high blood pressure;
cigarette snoking; diabetes nellitus; carotid or other artery di sease;
atrial fibrillation or other heart disease; sickle cell disease; high blood
chol esterol; diets high in saturated fat, trans fat, chol esterol, and
sodlun1 and phy5|cal |nact|V|ty and obe5|ty 25 The Natlonal Stroke
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20 peptic ulcer disease) and concomtant risks for injury (risk for falls,
cognitive inpairnment, or surgery during index hospitalization). R sk

fact ors fwo 2080550201 eedi ng events are al so present i n paCr@are@osdsiag a

hi story of earlier bleeding events or8in patients having a reduced
creatinine clearance, for instance, less than 80 nL/mn, |ess than 50
m./mn, or less than 30 nL/mn. 25The term"bid." neans that the daily
dosage is adm nistered in two separate adm nistrations, which are tinely
separ al@efaRY tRhtohe@@Hitlfn ROMESian FOROWRBSLY2 BlyedaRaPre BralRUyith AREHATRY Sates of
preferably at |east 8 hours. Consequently, & dosage of "150 b.1%.d. neans
a dai | ¢-1dvspajecuforgediany varhisGro3 % perdyeanos darigatranviiSOenglgi<0y04d). a singl e
dose of 150 ng. WO 2010/ 055022PCT/ EP2009/ 064874 20 pharnaceutically
acceptabl e salts the amount of the salt that is used is to be cal cul ated
from t Mae iifvbin€iah @tkodRSRUes tHS alfdVenadiPArients,f cotdhisat h aRbRLEX paddeud Shat is
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undue toxicity, irritation, allergic response, and the |ike, comensurate
with a?PddsBRUPER 18880 t/risk ratio, generally water or oil-soluble or

di spersible, 10 and effective for their intended use. The tenn includes
phar maceuti cal | y-acceptabl e acid addition salts and
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et exi | At% 1grrlél h%’rﬁlgigﬁl S hag e POPOSIEROL SreRTokipase; or 8 Rlajingeeld ACHYURL happeni ng
origontinuing and relates to a statistical reduction in the risk of an
event occurring. "Preventing" is synonynmous with "reduci ng the risk™ 20 or
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t her apeutj cal l ffective amount, of dabigatran etexilate,. optionally in the
£ or rm ofadafiner Nordloh cfatérifys” TRk D agrmd Ol i afSp o iogp ong @O, verabamil,
30t her apeizbnCaddnysifé, for@idoxm. amount " is intended an anount of dabigatran

etexilate, optionally in the formof a pharnmaceutically acceptable salt
t hereof, that when adm nistered in accordance with the WO
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dajly dasage of about 100 ng, to about 600 ng, nore preferably a

t ah@r ap P‘?‘g%lltﬁ‘i/ TSk V?%laarﬁ?aﬁt cIrpagethitqy sPRVERtIandx RN thesanerihe 1pethed ¢ he
form o atleal | i ab h I S: i j ral
dosag eéoéﬁ)r%g?gr mﬁ&@%&%@% 1g%gﬁ%gq?l'(gn(%fe?r?)[g%&%%e%é)rag%%y&gm? ﬁltl r é’ggﬂg ?!():llél?llog 2

ef fective anmount of dabigatran 10 etexilate, optionally in the formof a
pharmaceutically acceptable salt thereof, is a twice daily oral dosage of
110 ng or 150 ng. Patients having at | east one risk factor for major

bl eedi ng events as descri bed and defined hereinbefore are preferably
treated with a dosage of 110 ng b.i.d. dabigatran etexilate, possibly in
the formof one of its pharmaceutically acceptable acid addition salts. 15
A "therapeutically effective anobunt” can al so be determ ned based on pl asma

' - o o - - r o



One such nethod involves a | yophilized form of dabigatran that can be used
as a calibrator in the 10 assays for the determ nation of pharnmacodynam c
ef fect s olodatwogaizzan etexilate, specifically a nmethod fomr/mrh@ogomsmtitative
determ nati on of dabigatran in bl ood ganples. The nethod invol ves the
determnation of the clotting tinme that is initiated by purified human
thronmbin. Thus, for neasuring the dabigatran plasnma concentration, an
aliquot of the test plasma sanple is diluted with physiol ogical saline,
coagul phirffciSichieitcepbble 3hie thebsofadtienBvention Akb 28 hted RPN MetRfa B S0 {/éhtﬂag or
purified human thronbin in the a-form and the coagulation tine neasu

di r ect figathgopsembesifaln gopatigat @brﬁ@@htthchfoﬁndofedd@ng ohe rlmk Dfl atlrweusessomllty

" o1 hnasy APeR ORRER AL PR E b B tobef e AR BERE of "

det er niatdgdthe otexilaRNbptinblyinothe déigi g8d plapmbseutibaly sveeshbigahr theRiopod sanpl e
20 according to this nmethod, a calibration curve should be generated that

makes a correlation of the coagulatlon time with the concentration of

dabi ga ! I r 0, rapion curve
b e R e
concentvhixhi ia rturnS‘me Imm:fabfcg atenting diremndecmisolisony sgstdticsthadthiboentlikabr §R&mic
anmount OE dabl wi |l be constant when stored at -20C or above, and
easilymﬁ hod to ensure that a reliable 25calibration curve can
be readily establlshed Dabi gatran etexilate tends to crystallize in

di fferent polynDrphlc forns is hygroscopic (thereby I eading also to the

f otrat Boief Dfest v, atnd fornms), and is sparingly soluble in water.

2cal | ERE TR %@F@Hh}'g%%%w ToReditaey S e TR TR St e of
dabi gatr aﬂyea?s defshhtc P Uit dyo fterdlaRdtal dagh of rﬂdﬁd&ﬁﬁﬁﬁ&{qu )i 8f diissghygBed

aqueous acid and diluted in water and the resulting solution is used as a
WD 2010/083$3@@@?2$P2009/064874 23 stock solution for the preparation of

t he di r a |i Q. Sa S.... An. appropri ate sel ec

di fferféf églqlt:lauo? is“geoi{1S h fc% | gat P asrrenél?gié]gb olis f @2 bégaéraadﬁgdng ('Smhl.}ﬁg

antd coagutwiteddgilyasma fdratwahfasnbewn -obiaiftaad m@m keadabigytrid! L0t egg  ®lpAOr S
(human pogl Iasna% according to nethods known in the art to produce
solutlonsD“P Flahieptren bt mgdidatndan concentrations. Specified 5 vol umes of
these fidfer epkcs Ode&Ab? aft’ &n ttﬁéaﬁﬁtlﬁw &tcoHe cﬁhlr'p%xaelal o wé%ﬁn afk ordm to

| yophi |zed to conplete dryness in an “appropriate treeze dryin and
st abl e | yoghirfanzgadiehionubsgrotipsdabi gat r an of knomn concentration surtable for
generating a calibration curve are obtained. This |yophilized dabigatran is
easily reconstituted and, therefore, useful as a calibrator for the

defer ”D@ﬁﬁlb@'be@én@tfﬁﬁx glptlyeqﬂ{,&ﬁfbnconcent ration in unknown bl ood sanpl es
based ©On € coagulatron tine observed after 10 coagulation is initiated by
addi ngDebigatsametcralatauinte comphighdfFeranild ((ed human thrombin in the a-formto
the unknown sanple. Such standard sanpl es ofylyophilized dabigatran and

highly purified human thronbin in the a-formjcan be packaged in a kit.
Quality control to determ ne thesaccur N assay coul d be determ ned

by periodically testing a samplg with mn¢hyqung\gL\%ibigatran. 15
i 5 I oN“used for the di ssol uttHgn of

dabi gatran is preferalb i pr@ferably <2. Al though many acids could
be used, the acrds are preferably hydrochl ori ¢ acid, hydrobrom c acid,
sul furic aci d, ~jzz:§ met hanesul f oni ¢ acrd acetic acid, fumari c

acid, citric acrd tartarlb acid, or maleic acid, partlcularly hydrochloric
acid. The human 20%anti codgw¥at ed pl asma can be obt ai ned acc gglng to any
of the methods known by one of skill in the art and is preferably hunman
citratad lamllOcdagwbhﬁle(dnlphaslnhlt@rushﬂrlmntIEmT@pImmls:oﬁ@ncbmbmumMmrm patients
exanpl e of the edur e foII hr ono i¢c C agulatlon says were
per f orll%%r%l?gr t@%log% BE K fa%eﬁéﬁ“ aﬁ‘g B‘fr’r%g’& Or %érmﬁw@lt‘é?ﬂt? offfgge, m
Gersmanyartittg&dinasegRhdi wigh bfial TrPREs@L Okr| 1ﬂ§1¥:§tklﬁ1%'a‘?§?§ex1§ih @eeH‘:é'E)CﬂJ@o{ Patent
Thrombi n | nhi bi tor Assay was used (HYPHEN Bi oMed, Francej. The foilow ng 2

r eagenfBplicagiem tHyd. Ryas. 35@8/9%135(176( 2;087(%9&91@@@1 800%/02008tl4d Phasempound of

| yophilized (Reagent 1); and (2) highly purified human cal ci umthronbin
(a-form stabilized with additives and |yophilized (Reagent 2). WO

2010/ 055022PCT/ EP2009/ 064874 24 The performance of the coagul ation test

w th dabi gatran plasma sanples was evaluated with the anal ytical nethod
eval uati on program "Anal yse-it" for Excel, Version 2.09, Analyse-it
Software, Ltd. PO Box 103, Leeds LS27 7WZ Engl and, United Kingdom 5Step A
Preparatron of Lyophlllzed Dablgatran Callbrators 5 55 g of dablgatran of

S o ~ NN o .



pl asma supernatant followng a 20 mnute centrifugation at 2.5 g. The
stability of plasma is as 5 follows: +18C to +25C (8 h); +2C to +8C (24
h); 5 -280CQ20wmws5226 nont hs). Thaw sanpl es at +37C for maxipPaemo6484H

m nut es. Keep thawed sanples at nornald room tenperature. Sanple plasnma nust
be diluted 1:8, e.g., 100 tit sanple and 700 AL phys. NaC . Step E

Measur enment Procedure 10 The foll ow ng neasurenent procedure is conducted
first with the calibrator sanples prepared according to Step B. After

pr epar @hj i 14 t4 r : i ng
Fo B e T A e ey T SRR BE P S FRIAORI ST DL,
gent | e 6¢P103Pi 6r14N08Nnsher6, BI®,Q35), pl adneh sampbendsawith d Shrpoibiminhédting and
accordi,n 0 Step B,or.D) into 2 cuvettes, (each sanple is ne i n

ol | cHbSrb PPt e ey Ao dREoTo pRRfec BEapate ol BT84 L EHAY-1-
cuvet t @exydbxyichfbosAaRidihéMBherSA Bfdindindh et @il ' i i@ti ng
a timer. }g?/ }iche e?]ld of ?Ee‘%]cubat.i on imei;% g%u?%&%@g@ QR(g%Jg?\g(nz?E%im

( pr @i nduBattbexysarbamypthy bamides.c Nabrgasran Actexilapnist « ldoilsle predrug dbf dibigatramethe
unti | | S ti,on in the Behnk CL4 ball coagul onmeter stops is
masuré@?@%&?ﬁﬁé‘%ﬁ%ﬁ[sec]). The 20i nstrunment's software cal cul ates the
mean clotting time [sec] of the duplicate neasurenmeNt. The result of both
determ nations and the nean clotting tinme is docunefited on paper print.
Step F. Generation of Calibration CurGk The g&agnyl atNepn tinmes obtai ned by
measuring the calibrator sanples 'thl,o | ank. sapbple), 100, 25 500, 1500,
and 2000 nM (w der concentratio nd Nrddi t1 onal concentrations, e.g.,
250 nM are possible) are plgptteo t hdd dabi gatran cal i brat or
concentration in a scatter phot ing a spreadsheet program (M5 Excel or
the like). A calibradon curwe is._established by sinple |inear regression
anal ysis. By determ nam/anVOf T@gagul ation tine, the correspondi ng

dabi gatran concentrati@n in a p.a sanpl e can be determned directly from
the calibration line. Wth 30l yophilized dabi gatran sanp{ifs of defined

concentrat,i,ons, e.qg., 100, 500, and, 1500 nM a ality control systemi
avai | abfe’ ab(’ﬁaéﬁnﬁ}g‘dlggﬁIFSPE'SMF%%HE‘@&C&OW“{%P?@Wi’éé?&?% ﬁ?fe%/{‘r’(& nagsly
2010/ 0a5824RRT iFERRO B0 6 4B4bigdBans YRR RS ER préREBIy R iR int B8 form of its

correspondi ng dabi gatran concentration using the calibration curve allows
f ot0 t hmethapesulfonateisalh athougsalyo dhecwlttaoy dabigdep eiedlateawith iothea phasmecutipplly

cont r ot &5ale AT AP R R AR InIRCEGTEA T BF plhed ARG O35 r g ool

sanpl e ApglicigiohPabcNag2(0081(188719. me and cal i bration curve. 5 The dabigatran
etexilate, optionally in the formof a pharnmaceutically acceptable salt

t her eof - cont ai ni ng pharnaceutical conpositions of the invention will be
del | Versaighin R 4 hlP oPlalib ! Eftimif? iBARE LN Rad RRlah EePOVD WA RHE G other
effect, 1.’e., prevention or treatnment of t Fonbost o, ypi cal'ly, the

phEr na¥&Ws. c dDabagatposetexibates isviah| otk pdeldiugerapitilp scoamerardaby compasgi estorasd wh ce
a day. .The 10conposi t.ions may. be.gdm ni stered. for a defined tine or
i ndef i ﬂ‘i‘Tbr'%*}tV‘.na i‘/\ﬂngﬁ*‘in %m%m%%@de i"ﬁ“‘g.{‘]_é%&&&‘gﬁe“gl e e el e iours,
i nvent 4N, it dadddisgabl ket ﬁe?lﬂaﬁt RonfBin@naldhdidd §heckRedn ﬂfzq@natcokin%thcs and
W

pharmaceutical |y acceptable salt thereof, provides the patien a safe
and t hehapegedwabiics edff itkacoods dimchothrombint hshipiten edobigarran  etegddroe nCliof

t hrombgsis. The .1 i texi]ate tionally in,the formaf a )
bhar noltitieaiin: 200e P aas 225 +Dpngrehn BB Hoahexdintia By o Hith gl put
nNogo r efibdillation Ad iAPr&Veifod beeions tevaboemBINY afiérddtHoRRAIE QufRAL WM Odoses
phar maceuti cal formul ations, see, e.g U.S. Patent Application Pub. Nos.

2005/ 0088 me ot Aahoérod) apdE8) cuo Prgadaibowercomessioe. FackV0E8MIN6I8T 3.

In 20 jtion, .dabi ran _can be . admnistered, wih otLher active . .
i ngr ed|B ggl g},rg}geel, e %%%O%.cgﬁgoﬂg?aéjrfltas bpI SERET eé’nw%ﬁv.ar i3 a@%ﬁ?@?ﬁ&‘@’f}’
2009/ OB &R Z aradreiaRABAII SRS R O\ s iy, maa et Caalol.y 206T epball ¢- 1926 EQksse
diluent that is conventionally used in the art can be used to facilitate
the stBhagfedl Joriigaisqr glexidHe Varas sroxapsriaoer weevestionef verous Haramiwenmbelisn c

[ edj ent Ay SUI rri d [N I f

ot | P PR 4 cBhaBOU), CapRehiiy Brontinoph DERRE Lafied 2007,
generally known in the art. A thorough discussion of fornulation and

sel ection of pharmaceutically acceptable carriers, stabilizers, and the

| i ke can be found in Rem ngton 's Pharmaceutical Sciences (1 8th ed.; Mick
Pub. Co.: Eaton, Pennsylvania, 1990), herein incorporated by reference. WO
2010/ 055022PCT/ EP2009/ 064874 27 inhi bitors such as aspirin; adenosi ne

di phosphate (ADP) receptor inhibitors; phosphodi esterase inhibitors;

gl ycoprotein I'IB/I11 A inhibitors; adenosine reuptake inhibitors; and the

I Y e - T 1



Met hods The PETRO Ex study was conducted in 52 centers in the United
States, Denmark, The 30 Netherlands, and Sweden. The protocol was devel oped
by the StwernngsSooni ttee. The data WD 2010/ 055022PCT/ EP20P2600644374 28
managenent and statistical analysis wdre perforned by Boehringer Ingel heim
The statistical analysis plan was devel oped by the Steering Commttee. All
aut hors concurred with the findings. The primary objective was to
evaluate the long termsafety and efficacy of dabigatran in patients 5with

atri al 344.049.56 atrhe PEIR (FlehEy ;g: s ddnse1d i C e 1a P12 rridl, %@@r@gdr@é@gés’

system c thronboenbolismand Iiver function test abnormalities.

was a Wweng large mndextizgdstirioh cempayng flatpgatiapntld maetoeidedlg and Idabhgayicandaily
PETRO t rt' al fand conpleted their treatnent per protocol. Unlike the PETRO
st udy, "WHi"éh'%W8s double blind 10 with respect to dabigatran etexilate
dosage, PETRO Ex was open | abel. PETRO Ex began while the PETRO study was
ongoi ng and investigators were initially kept blinded to patient treatnent
group AatmptedPEPRO menagew e et vwearfariontheianyiis gompler saridgéailorestot aslegaetély mponitor
treat ! SSi .t her ea .15 Data were su ri.zed descriptively;
oy pitisafs SRR BibERel Faa s T W GATHR gufie "5 3E0s Bl Gnd
t r eat neffitet 8f ao8£hnd ik ASYodRRASHIHET Enpréfierble dogsreptiber ItalsoRatelRRLWi iRy
events as wel] as nornalized to 100 patient-years on the respective

t r eat neRMOE\feods, drugs andealeohob whighe altgs s dsrrpeviic e fegit Butiing matierss e Kigk of
the rig [ i 9 i I I - Si 2 tients were
el udagref el didpbe 60, #OCR LRI abapi ARt SR LA
t r Eat néosingrrtdfrelplehgmbnieriign TheesiBETR@t Simidyioanof WE AN e tckdatd a need for an

di scont i Eéati on of thrﬁr apg;. par oxytsmal , persistent, or permanent (chranic)
non- r h¥RFMEPICOAgH PGV Hrfmd ATPEn0T AdtimenERe! g eRchers. tgden Pediviele i n
PETRO gftitd¥gulatton &8%h 10 Gie@fld hRRRbrifd Sknk %?e%locfiretpfhr%f)fﬁkﬁhib%ﬂ?Ja%%ﬁﬁhr?n’
di abetes, heart failure or left ventrictle dysfunction, previous’isciiemc
st r ok ectexilate dnifile tites¢ seduanginentat t ok ons@Sofageicgagddne reffeoams #athjreans hoandf
history of coronary artery disease.(].ée€. revi.ous M, angina, positive
st ressX?Sé%gt’ an fsei\%frﬁ’&léteﬁe R Py IR ‘éq('ll?'eWt‘qhBﬁ BYNBEss surgery, or
atterosclerotic | esion(s) diagnosed by coronary angi ography). Witten,

informed consent was obtained fromall patients. Patients were excluded
i f t heDabiggiranciexilateexhifitsmo fgpd eeractianmt &irel bigawilgbility isdow] averaginee@s¥d It i sk

300f thr | i C | Lni Lanificant, mtral stengsis or
or ost HT IRty sl SeRalsuthe afivt ShRouk POt T Rt e B

st udy, 2-6dnursofrudilcaiinistritivna Mhic phagial Hattlife RerR Py hoMOafter multiple doses. It has a
2010/ 055022PCT/ EP2009/ 064874 29 (previous intracrani al henorrhage, 4

henor r R¥gRPteRtA T dhedrusaterchant #ithisgradiug isnalanerbolizedby prddeesiot fnduce

veg(f ar b Ninfitbid QREHRGHE P4 ' 2 L [ 4se
o oo B T ng QR PRI i BB PO 7
maj or Bl%pth plgsma tpndtains heStemiytstdde nordabised withmr 2-8hdays Grithh e nwice hdudle) regingkn.
severe, renal i N8 wth glaonmerular filtration 5 rate < 30 ni/njin.

ot | erfEPRER VoL EHsbHEREn Jr BB eqathanees bitiediday, deacpanddo gttges
upon  egtnfgatibn thith PRdROnXacid WYorkdNryduPabhiald ShichAlrk QLRRM arﬂﬂﬁ?]rﬁgtiﬁ tHer €
initially maintained on the sane dabi'gatran etexilate doses as the

recei Vi@te-in the PETRO study. Patients who were down titrated 10 to 50 ngy
g.4t. based on a glonerular filtration rate < 50 nL/mn during PETRO were
eX¢luded fromthe long-termtrial; patients down-titrated in other dose

| evel spsiip@taneBin® dirb@lydardl rebE@AyTRN thrahbinhatitsdR$Re sRE Ul tevkR clthagd 82
patients treated with dabigatran in the PETRO study, 396 conpl et ed

t r eat nighrinogee é¢ dibaig todlpskothsdinal sisa offthe Iseagnlatdwicapende end shiodds farmasion.
| 1 gd..i t.udy. i f -t he PETRO st :
oo R bR R G DA 8 e o TR s

8. 2 ygabsuams.d Dabpa%n feghibite dokadepent®di prolod gitivhi éMaciivarll rgagtial fthidhibop Rkt N
of 4.2 years and a nedian of 2 stroke risk factors. Use of aspirin in

PEfPRO t2Re Wil Dopersdarlofing s, e dirpyhinogloding (iesre hke amiseaguwany effegty parallel
frequ Lok Dbl eed t§. .l 0} - b d 2 ter
sever b pRhPRIGA e, B RAGR Bk b B O RO e"sor] deppgiley
Saf ety and Monitoring Board (DSMB) recommended and the Steering Conmittee
agreed that all patients receiving 300 ng 25 b.i.d. be converted to either
300 ng g.d. or 150 ng b.i.d. Simlarly, an increased frequency of

t hromboenbol ic events in the treatnent group receiving a dose of |ess than
300 ng/day (N=103), led the DSMB to recommend that these patients be
up-titrated to either 300 ng g.d. or 150 ng b.i.d. The Steering Conm ttee
agreed. Mst of the exposure was wth dabigatran etexilate 150 ng b.i.d.

S VA Y. . e o o 1 o LY. Y. S A NN = g N



5 Major bleeding events were relevantly higher in the dabigatran etexilate
300 ng b.i.d. conpared to the 150 ng b.i.d. and 300 ng g.d. treatnents

(12. 2 vs.w0.281m55022. 5% per year). There were 3 maj or bl eeadEPRovIbB7450 ny
g.d. dose. Conbined with the data on 80 ng b.i.d., the major bleed rate at
doses <150 ng/day was 3. 7% per year (Figure 1). The bl eeding event rate was
10 significantly higher while on concomtant aspirin (8.5%vs. 3.2% per
year; risk ratio 2.70 and Cl 1.49-4.86). Five of the major bleeds were

fatal; afg @leé&pannﬂaﬁné cEhcefifslichs 39 ng‘rgﬂn \ﬂlélq con?Je??ol@@aﬁiB?lﬁ? afnataahatlailnggds

were intracrani al” bl eeds, one was a and one was an- aort
di ssectrerpanseTaﬁéngler\@@Smaeconmmramns a&"hancaxin blogtang, timbiaot thvambnnnlottatgaﬂnne

Tabl e 1, of PE RO- Ex resu]ts Dabi atran exil ate dose 50
o o TSR e R corel org M CRbaigl e g etna o Aty Koy SO g b |l
Total Subjects treated 1 105 103 90 356 162 432 Total exposure (Patient
years) 0.05 23.51 58.52 198.68 683.88 82.01 1046.66 Major Bleeds 0 0 3(5.1)
5( 23 5) Dabieatray happaen gppravedinBurgpe fargbe praventioudf dgpinboemt@lism after hip and

knee surgery. In such indication dabigatran etexilate is applied for a limited time period where
the patient is at risk for thromboembolism, after which time the application is terminated. Such

treatment periods are limited and generally ranging from 10 days up to a maximum of 42 days.

10 Because of the safety and efficacy of dabigatran, it is particularly useful in therapeutic methods to
prevent or avoid an adverse bleeding event. In one embodiment of the invention, a method is
provided for preventing or treating thrombosis in a patient in need thereof wherein the patient has
not undergone surgery, particularly, hip and knee surgery, for at least about 50 days, at least about
60 days, at least about 70 days or longer. The method involves administering a daily dosage of

15  from 100 mg to 600 mg of dabigatran etexilate or a pharmaceutically acceptable salt thereof.

In another embodiment, the methods find use in preventing thrombosis, embolism, or stroke in a
patient with atrial fibrillation (AF). The method comprises administering a daily dosage of an
effective amount of dabigatran etexilate, optionally in the form of a pharmaceutically acceptable
20  salt thereof, to the patient wherein the patient is at a reduced risk for an adverse bleeding event,

particularly when compared to treatment of the patient with warfarin.

Prior to the publication of the study results of PETRO, different posologies and different possible
dosages for the prevention of stroke in patients with AF were mentioned in the art. However, a
25  physician searching for an appropriate treatment for a specific patient suffering from AF was not
able to decide which dosage would be appropriate. This was particularly difficult if the physician
had to decide on the appropriate medication for a patient that suffered from AF and at least one

risk factor for major bleeding events as defined herein below.



0 3(6.5) 3(2.1) 18(3.2) 4(6.3) 26(3.2) with aspirin 0 0 0 2(3.6) 11(8.7)
6(32.7) 19(8.5) Stroke and System c¢ Thronboenbolism 0 3(12.8) 3(5.1) 5(2.5)
7(1.0) 1(wo2p102B36@29) TIAO0 0 0 0 1(0.1) 0 1(0.1) M 0O @CU/EPe@95$486{0.9) O
7(0.7) OGher MACE 0 2(8.5) O 13

Thus, an important objective of the instant invention is to provide for a method for the prevention
of stroke in a patient suffering from atrial fibrillation, wherein the patient is further characterized

by at least one risk factor for major bleeding events.

5  Patients suffering from AF may have additional risk factors for thrombosis, embolism, or stroke.
These stroke, thrombosis, or embolism risk factors are known to the physician and defined

hereinbelow.

However, the method according to the invention focuses on the prevention of thrombosis,
10 embolism, or stroke, preferably stroke, in patients that are characterized by risk factors for major
bleeding events. One important risk factor for major bleeding events is the age of at least 75
years. Another risk factor for major bleeding events may include a history of earlier bleeding
events and the like. Furthermore, a reduced creatinine clearance less than 80 mL/min, preferably
less than 50 mL/min, most preferably less than 30 mL/min, could possibly amount to a risk factor
15  for major bleeding events. Further risk factors for major bleeding events are known to the

physician and also defined hereinbelow.

The method comprises administering an effective amount of dabigatran etexilate, optionally in the
form of a pharmaceutically acceptable salt thereof, to the patient.

20
Treatment of these patients at risk for major bleeding events is particularly useful as the patient is

at a reduced risk for a major bleeding event when compared to treatment with warfarin.

AF i1s a chronic condition, which is presently not curable but can only be relieved. Patients
25  suffering from AF require to be treated with dabigatran etexilate lifelong. Thus, there is a need
for determining a dosage range suitable for long-term treatment using dabigatran etexilate for
patients suffering from AF. Specifically, there exists a need for determining a dosage range and
treatment scheme (posology), which balances thromboembolic prevention and minimizes risk
factors, especially bleeding, in particular in patients with an identified risk factor for major

30  bleeding events. In the treatment of AF, the suitability of a patient having risk factors, e.g., stroke



1(0.5) 7(1.0) 1(21.2) 11(1.1) Adverse Events leading to premature
di scontinuation 0 5(21.3) 8(13.7) 19(9.6) 67(9.8) 21(25.6) 120(11.5 ) ALT
or AST >3w0lbiozosso2Bi | i >2xXULN within 30 days 0 O O 1(0. BrTaipeood)ed3741( 0. 4)
WO 2010/ 055022PCT/ EP2009/ 064874 31 ALIF or AST >2xULN 0 0 2(3.4) 3(1.5)
21(3.1) 4(4.9) 30(2.9) ALT or AST >3xULN 0 0 0 3(1.5) 13(1.9) 2(2.4)
18(1.7) ALT or AST >5xULN

and bleeding, is determined by a skilled physician. In one embodiment, the physician identifies a

patient having AF and an additional risk factor for treatment with dabigatran etexilate.

A pharmaceutically effective amount or therapeutically effective amount for the methods and uses
5  described herein, including preventing thrombosis, embolism, or stroke in a patient with AF (with
or without risk factors for major bleeding) and/or who has not undergone surgery for a specified
period, generally within 10 days, 42 days, 50 days, or 90 days, is a daily dosage of from 100 mg
to 600 mg, including 150 mg, 160 mg, 170 mg, 180 mg, 190 mg, 200 mg, 210 mg, 220 mg, 230
mg, 240 mg, 250 mg, 260 mg, 270 mg, 280 mg, 290 mg, 300 mg, 310 mg, 320 mg, 330 mg, 340
10 mg, 350 mg, 375 mg, 390 mg, 400 mg, 425 mg, 450 mg, 475 mg, 500 mg, 525 mg, 550 mg, 575
mg, and 600 mg of dabigatran etexilate, optionally in the form of or a pharmaceutically acceptable
salt thereof. In preferred embodiments, dabigatran etexilate, optionally in the form of or a
pharmaceutically acceptable salt thereof, is administered at a daily dosage of from 75 mg b.i.d. to
a daily dosage of 300 mg b.i.d., including a daily dosage of from 100 mg b.i.d., 110 mg b.i.d., 115
15 mgb.id, 120 mg b.i.d., 125 mg b.i.d., 130 mg b.i.d., 135 mg b.i.d., 140 mg b.i.d., 145 mg b.i.d.,
150 mg b.i.d., 155 mg b.i.d., 160 mg b.i.d., 170 mg b.i.d., 180 mg b.i.d., 190 mg b.i.d., 200 mg
b.id., 210 mg b.id., 220 b.1.d., 230 mg b.i.d., and any such dose falling between 75 mg b.i.d. to
300 mg b.i.d. In one proffered embodiment, dabigatran etexilate, optionally in the form of or a
pharmaceutically acceptable salt thereof, is administered at a daily dosage of 150 mg b.i.d. or 220

20 mgb.id.

A further objective of the present invention is to provide a dosage regimen for dabigatran
etexilate, which meets the above requirements and is suitable for a treatment term of 3 months and
more. Due to the chronic nature of the disease, treatment periods are even more extended. Itis a
25  further objective of the present invention to identify such a dosage regimen, which is suitable for

patients of different age, gender, and weight and physical constitution.

Dabigatran can be made into pharmaceutical formulations, see, e.g., U.S. Patent Application Pub.
No. 2005/0038077; U.S. Patent Application Pub. Nos. 2005/0095293; 2005/0107438;
30  2006/0183779; and 2008/0069873. In addition, dabigatran can be administered with other active
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[ | 8| aTheltdrine g |heRiosihagd i andethiRacilv&ligtlevent” means a bleeding event that does not

fulfill the criteria for a major bleeding event.
The terms “major hemorrhage”, “major bleeding event”, and “major bleeds” mean a reduction in
hemoglobin level of at least 2.0 g/L or transfusion of at least 2 units of blood or symptomatic

15  bleeding in a critical area or organ.

The terms “life-threatening bleeding” and “life-threatening bleeding event” mean a subset of
major bleeding event that includes fatal bleeding, symptomatic intracranial bleeding, bleeding
with hemoglobin decrease of more than 5.0 g/L, or requiring transfusion of more than 4 units of

20  blood or requiring inotropic agents or necessitating surgery.

The term “warfarin” means an anticoagulant that acts by inhibiting vitamin K-dependent
coagulation factors and is sold under the brand names Coumadin, Jantoven, Marevan, and Waran.
Chemically, it is 3-(a-acetonylbenzyl)4-hydroxycoumarin and is a racemic mixture of the R- and
25  §- enantiomers. Warfarin is a synthetic derivative of coumarin, a chemical found naturally in
many plants. Warfarin decreases blood coagulation by inhibiting vitamin K epoxide reductase, an

enzyme that recycles oxidized vitamin K to its reduced form.

The term “conventional warfarin therapy” relates to the amount of warfarin administered to a
30  patient according to the ACC/AHA/ESC Practice Guidelines (Fuster ef al., JACC, Vol. 48, No. 4,
August 15, 2006, 854-906; see, e.g., page 859, Class 1 recommendation, points 3 and 4),



67 M - >5x# Adenocarcinoma of Pancreas [Of-treatnment] Fatal 78 F >5x -
[l1sol ated i ncrease] Continued Recovered 76 M >5x# >5x# Cho lelithiasi s

Di scont i weadoRRassonzer ed WO 2010/ 055022PCT/ EP2009/ 064874 P8Z/ER00M05E8%4 >5X
Chol elithiasis Continued Recovered 6516M >3x - Di arrhea Conti nued Recovered
78 M

incorporated herein by reference. The RELY Clinical Trial used conventional warfarin therapy as

the comparator.

The term “dabigatran etexilate” means a compound of Formula (I) including its pharmaceutically
5  acceptable salts. The single dosage amount of dabigatran etexilate in any salt form in mg refers to
the free base, i.e., to the free base of Formula (I). The dose amount of prodrug dabigatran

etexilate is based on the weight of its free base.

The term “dabigatran” is the compound of Formula (II) in its free base form.
10

The term “AF’’ means atrial fibrillation, a cardiac arrhythmia.

The term “SPAF” means stroke prevention in atrial fibrillation.

15  The term “non-valvular atrial fibrillation” means AF in the absence of rheumatic mitral stenosis

or a prosthetic heart valve.

The terms “thrombotic events” and “thromboembolic events” mean an occurrence of
thromboembolies or stroke. “Thrombosis™ is the formation of a blood clot (thrombus) inside a
20  blood vessel, obstructing the flow of blood through the circulatory system. If a clot breaks free,
an embolus is formed. “Thromboembolism” is the formation in the blood vessel of a clot that
breaks loose and is carried by the blood stream to plug another vessel. The clot may plug a vessel

in the lungs (pulmonary embolism), brain (stroke), gastrointestinal tract, kidneys, or leg.

25  The terms “non-CNS systemic embolism” or “SE” means that a piece of blood clot that breaks off
from a clot, often in the left atrial chamber of the heart, flows through the systemic circulation and

blocks a pat of the circulation other than the brain (when it blocks brain circulation it’s a stroke).

The term “hemorrhagic stroke” means a bleed inside the brain.

30



- >5x Sepsis Continued 2 nonths after LFT increase, Patient died due to
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The terms “subarachnoid hemorrhage” or “subarachnoid bleed” mean a bleeding into the
subarachnoid space, the area between the arachnoid membrane and the pia mater surrounding the

brain.

5 The terms “subdural hemorrhage” or “subdural bleed” mean a bleeding within the inner

meningeal layer of the dura, the outer protective covering of the brain, surrounding the brain.

The term “intracranial hemorrhage” or “ICH” means a hemorrhagic stroke including subdural
bleed plus subarachnoid bleed. Hemorrhagic stroke is bleed inside the brain and subdural
10  hemorrhage and subarachnoid hemorrhage are on the surface of the brain but outside the brain and

ICH is a composite of these different bleeds.

The term “International Normalized Ratio” or “INR” means the ratio of a patient’s prothrombin

time to a normal (control) sample, raised to the power of the ISI value for the analytical system

181
PT e . . .
15 used: INR = (——’?—s-’——j . The prothrombin time (PT) is the time it takes plasma to clot after

normal
addition of tissue factor (obtained from animals). This measures the quality of the extrinsic
pathway (as well as the common pathway) of coagulation. The speed of the extrinsic pathway is
greatly affected by levels of factor VII in the body. Factor VII has a short half-life and its
synthesis requires vitamin K. The prothrombin time can be prolonged as a result of deficiencies
20  in vitamin K, which can be caused by warfarin, malabsorption, or lack of intestinal colonization
by bacteria (such as in newborns). In addition, poor factor VII synthesis (due to liver disease) or
increased consumption (in disseminated intravascular coagulation) may prolong the PT. A high
INR level such as INR=5 indicates that there is a high chance of bleeding, whereas if the INR=0.5
then there is a high chance of having a clot. Normal range for a healthy person is 0.9-1.3, and for
25 people on warfarin therapy, 2.0-3.0, although the target INR may be higher in particular
situations, such as for those with a mechanical heart valve, or bridging warfarin with a low-

molecular weight heparin (such as enoxaparin) perioperatively.

“All-cause-mortality or mortality” means death from any cause, includes vascular death and non-

30  vascular-death.
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“Non-vascular death” means death due to cancer, trauma, respiratory failure, infection, other

deaths unrelated to those of the vascular system.

“Vascular death” includes, but is not limited to, cardiovascular death, death resulting from stroke,
pulmonary embolus, peripheral embolus, hemorrhage, and unknown cause but still classifiable as

vascular.

“Cardiovascular death or cardiovascular mortality” relates to one subgroup of vascular death and
includes sudden/arrthythmic death (e.g., documented asystole, documented ventricular
flutter/fibrillation, recent myocardial infarction, or other) or pump failure death (e.g., cardiac heart

failure/cardiac shock, cardiac tamponade, recent myocardial infarction, or other).

The term “stroke, thrombosis, or embolism risk factors” means the risk factors that are known to
statistically increase the risk of thrombosis, embolism, or stroke. These risk factors include: AF,
having a history of stroke; having a history of a transient ischemic attack; having a history of a
thromboembolic event; having left ventricular dysfunction; having an age of at least 65 years and
having high blood pressure; having an age of at least 65 years and having diabetes; having an age
of at least 65 years and having coronary artery disease; and, having an age of at least 65 years and
having peripheral artery disease. Accordingly, generally stroke, thrombosis, or embolism risk
factors include age; heredity; gender; prior stroke, transient ischemic attack, or heart attack; high
blood pressure; cigarette smoking; diabetes mellitus; carotid or other artery disease; atrial
fibrillation or other heart disease; sickle cell disease; high blood cholesterol; diets high in

saturated fat, trans fat, cholesterol, and sodium; and physical inactivity and obesity.

The National Stroke Association (US) indicates that one is at a “high risk of stroke” if they have
at least 3 of the following risk factors: a blood pressure at 140/90 or higher; a cholesterol level of
240 or higher; has diabetes; is a smoker; suffers from atrial fibrillation; is overweight; does not

exercise; or, has a history of stroke in their family.
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bleeding events are known to the physician working in the field. For safety reasons, the existence
of risk factors for major bleeding events need to be determined by the physician in every patient.
15 As an example, the risk factors for major bleeding events can be grouped into demographics (age,
gender, and nursing facility residence). As an example, patients being at the age of 75 years or
greater could be considered a risk factor for major bleeds. These risk factors can also include
alcohol/drug abuse, concomitant diseases (anemia, cancer, stroke, transient ischemic attacks, M,
hypertension, heart failure/cardiomyopathy, ischemic heart disease, diabetes, hepatic failure, or
20  peptic ulcer disease) and concomitant risks for injury (risk for falls, cognitive impairment, or
surgery during index hospitalization). Risk factors for major bleeding events are also present in
patients having a history of earlier bleeding events or in patients having a reduced creatinine

clearance, for instance, less than 80 mL/min, less than 50 mL/min, or less than 30 mL/min.

25  The term “b.i.d.” means that the daily dosage is administered in two separate administrations,
which are timely separated by at least 4 hours, preferably at least 6 hours and more preferably at
least 8 hours. Consequently, a dosage of 150 mg b.i.d. means a daily dosage of 300 mg, which is

administered twice daily at a single dose of 150 mg.

30  The dosages referred to herein are based on the amount of dabigatran etexilate free base (i.e., the

compound depicted in Formula (I)). If dabigatran etexilate is administered in form of one of its



ASA 75 ng/d vs. Warfarin Dabigatran etexilate 150 ng b.i.d. vs 300 ny
b.i.d. vs 300 ng gq.d. vs 150 ng q.d. N, participants 3407 3922 6706 973 361
Age (meanwo-260/opsmes 71.6 years 70.2 years 81.4 years 6®CT/Bpeewdcdshd e 69%
69% 66% 55% 73% Mean foll owup 1.45 y®ars 1.66 years 1.3 years 2.7 years
2.5 years Myocardial Infarction 1.1% (xinmelagatran) 0.6% (warfarin) 1.0%
(ximmelagatran) 1.4% (warfarin) 0.6% (warfarin) 1.1% (warfarin) 0.7%
pharmaceutically acceptable salts the amount of the salt that is used is to be calculated from the
indicated dosage. As an example, if dabigatran etexilate is administered in form of its
methanesulfonate salt a dosage of 150 mg equals an amount of 172.95 mg of dabigatran etexilate

methanesulfonate.

The term “pharmaceutically acceptable salt” means a salt of a compound of the invention which
is, within the scope of sound medical judgment, suitable for use in contact with the tissues of
humans and lower animals without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, generally water or oil-soluble or dispersible,
10  and effective for their intended use. The term includes pharmaceutically-acceptable acid addition
salts and pharmaceutically-acceptable base addition salts. As the compounds of the present
invention are useful in both free base and salt form, in practice, the use of the salt form amounts to
use of the base form. Lists of suitable salts are found in, e.g., S.M. Birge et al., J. Pharm. Sci.,
1977, 66, pp. 1-19, which is hereby incorporated by reference in its entirety. Most preferred
15 according to the invention is the methanesulfonic acid addition salt of dabigatran etexilate which

is also referred to herein as dabigatran etexilate methanesulfonate.

The term “prevent” means to keep from happening or continuing and relates to a statistical
reduction in the risk of an event occurring. “Preventing” is synonymous with “reducing the risk”
20 or “demonstrating a lower incidence” of an event occurring. Reducing the risk or demonstrating a
lower incidence means that there is a statistical reduction or lowering in occurrence of the event
by at least 1% or greater. Preferably, this reduction is by 7% or greater, 10% or greater, 20% or
greater, 26% or greater, 34% or greater, 50% or greater, 64% or greater and 74% or greater.
These reductions include confidence intervals greater than 50%, greater than 75%, greater than
25  80%, greater than 90%, greater than 95%, greater than 98% and greater than 99%. Confidence

intervals of greater than 95% are preferred.

The methods of the invention provide a safe and therapeutically effective amount of dabigatran
etexilate, optionally in the form of a pharmaceutically acceptable salt thereof. By “safe and
30  therapeutically effective amount” is intended an amount of dabigatran etexilate, optionally in the

form of a pharmaceutically acceptable salt thereof, that when administered in accordance with the



(Dabi gatran etexilate Al doses) LFT abnormalities >3 xULN (per 100 patient
years) 6% (xinelagatran) 1% (warfarin) 6% (xinmelagatran) 0.8% (warfarin) NR
NR 1. 7% (Wabkhpeatss@n etexilate Al doses) Maj or bl eedi ngprerare@oppasr4 100
patient years) 1.3% (xinelagatran 36 21g b.i.d.) 1.7% (warfarin) 2.4%
(ximelagatran 36 ng b.i.d.) 3.1% (warfarin) 2.2% (warfarin) 1.9% (warfarin)
3.2% (Dabigatran etexilate 150 ng b.i.d.) Stroke and system c enbolism
(per 100 patient years) 1.6% (xinmelagatran 36 ng b.i.d.) 2.3% (warfarin)

1. 6% (xiveRLEGIR Fed r3fh Hﬁjot?'cimﬂ?ylikation%?/ ddcredsk AT hierst: l?l%%cfiﬁ‘@retlé}{t,i ﬁ])at cannot be

medically managed, and that provides for objective improvement in patients by preventing or
treating thrombosis. It is recognized that the therapeutically effective amount may vary from
patient to patient depending upon age, weight, severity of symptoms, general health, physical
5  condition, and the like. Typically, a therapeutically effective amount of dabigatran etexilate,

optionally in the form of a pharmaceutically acceptable salt thereof, is a daily dosage of about 100
mg to about 600 mg, more preferably a therapeutically effective amount of dabigatran etexilate,
optionally in the form of a pharmaceutically acceptable salt thereof, is a twice daily oral dosage of
75 mg to about 200 mg, and most preferably a therapeutically effective amount of dabigatran

10  etexilate, optionally in the form of a pharmaceutically acceptable salt thereof, is a twice daily oral
dosage of 110 mg or 150 mg. Patients having at least one risk factor for major bleeding events as
described and defined hereinbefore are preferably treated with a dosage of 110 mg b.i.d.
dabigatran etexilate, possibly in the form of one of its pharmaceutically acceptable acid addition
salts.

15
A “therapeutically effective amount” can also be determined based on plasma levels of
dabigatran, optionally in the form of a pharmaceutically acceptable salt thereof, in the patient.
Typically, the plasma level will be in the range of: about 20 ng/mL to about 180 ng/mL, about 43
ng/mL to about 143 ng/mL, about 50 ng/mL to about 120 ng/mL, about 50 ng/mL to about 70

20 ng/mL or 60 ng/mL to about 100 ng/mL.

Due to its double prodrug nature, a “bioequivalent therapeutically effective amount” an amount of
dabigatran etexilate means any formulation of dabigatran etexilate as free base or
pharmaceutically acceptable salts of dabigatran etexilate or any derivative of a dabigatran prodrug
25  ofFormula (III), infra, as free base or any of its pharmaceutically acceptable salts, that generates a
dabigatran plasma level comparable to the level obtained using dabigatran etexilate as comparator
drug. Depending on national or regional regulatory standards, bioequivalence is demonstrated if
the plasma level of the drug or formulation in question is within a defined percentage range. U.S.
FDA and the EU EMEA require a 80% to 125% range to prove bioequivalence and are

30  established by the agencies’ respective regulations.
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be nade hat a dosa gg g of dabigatran etexilate with nore

t ian 11BIALIRR Sups ca Bp rspAdHy &st wh@i sufficient to achieve satisfactory

t hronboenbolic relief S5Further, 300 nmg b.i.d. of dabigatran etexilate,

al though resulting in a IOM/nunber of thronboenbolic events (about 1 event
per 10Daty g@trém) ¢texabuts eadata atylste}iizh ing Kiffenert qrolyfophieedimg ieegbscopitoftertthian
12 per nder this gosa e |less sultabl for a | ong

ch |
term tlle%‘ﬁ’t‘ 5 &) %%miﬁoé ﬂ’éc e5e by drptgehy fo mdalst SPAFREIE 9 HWAE0  ny
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(about 5 even flor ) nore than 2" events for

whiol e foedangatrag. i To mab@ﬂxeng}goréwlmﬂ dorm ofdahugattanea Qafimdcamdmrlt of dabigptiat doeg
conpar & 15Th of .dabi gatran
ot ox 150Paer R JistBvg hadientyfaf and SRET RowAEP o e onideiie RosS A
conpared to 150 ng q.d. and 300 ng g.d. on the one hand and better
protection from bl eeding events than 300 ng b.i.d. while naintaining the
sane | evel of thronboenbolic protection as 300 ng b.i.d. Thus, in patients
havi ng no additional risk factor for major bleeding as described and

defi ned herei nbefore the above preferred dosage range of from 20 140 ng
b.i.d. to 160 ng b.i.d., preferably 150 ng b.i.d., is considered to be
SU|tabIe for treatlng atrlal flbrlllatlon |n hunans for a perlod of tlne of
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37 ON- (111) wherein R represents any ester noiety wth nol ecul ar wei ght
of up to 300, preferably of the fornmula -C(0)-0-G -C8-al kyl or

- C(0) - 0- GBoasrongsi20al kyl , wherein the al kyl can opti onalcy/areoddnessched or
unbranched and the al kyl and the cycl®al kyl can optionally be substituted
and R b5represents an -Cl-Cs-al kyl or -C3-Cs-cycloal kyl, wherein the al kyl
can optionally be branched or unbranched and the al kyl and the cycl oal kyl
can optionally be substituted. Any fornulation or nodi fication of the
compou | Lity,of 80%.to0
1255 pogk erTRpY LT blopfath sy dncich BRAKER BB ARG VAR rPiS,
appl i catleasionaff Mféﬁéregaethqants eff ¢hd dmm@nan ctckisolytibo atd'adiied 0y Bildhhid AntiRdY g Bhea
provi de, t he sagﬁ g q?\?I e R"G‘E‘Efl cj al propert es. Bioavailability is
under sPB&¥2 2 Oof nB TRE Y A9pinicss dppers {byrAs peelthlavnagccording to
bi oequinal AP &Bods il ﬁeqms@ﬁﬁﬂc@yolﬁt%s% QreFMERatli &Jgﬁ‘c AORANU s RRERIYT €
of generic products referring to an already reqgi st re ()approvedq’)

or i i naclumeppbthest diffeEnThduims sentransforedtinorsuithislo tées anp opkiized thasenpléte t

conpri sing from 140 to. 160 ef er ah|l 5 .0of dabigatran etexilate
£ or”t habPasL i A Paet ezt g Rletice ) iael® dy Eihaftedofosmg ot JeBigireme
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and the |ike. For exanple, such forrulations are presente
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constitution. It has been found however that results di scussed ove
appl y fagmatd thmunlmowars@nplﬁ k ebnche stamiziry s@mipteis cefl lyﬁphéﬂze&@awgatsan and Hhéghly

Random z val ual ong-term Anti coagul.ation Th L stu was
o anabir e et QR i 18 B P er st st bleo i PR diermine the
war f ar hgtutddy REtHeORESY d’Mu‘ld"b@Elétéx%hnéd W%&ﬂo’ﬂﬁdaﬁg iR WL R f'ét 1{19 ﬁ(ﬁé@ﬁ u{iﬂtﬂf‘ of
stroke. The design of this study has been published in

Connol pfdabigatiear ekh A, Reilly PA, Varrone J, Wang S, O dgren J Therrel es E,
V\aH entin L, and Yusuf S, Rationale and desi gn of the RE-LY: Randoni zed
eval uation of long- 10 term anti coagul ant therapy, warfarin, conpared to

dabi gaTh@pH émhklerjutoub. acuﬁ@@&uﬂ&ﬁﬁs&ﬂﬁn&h@ didsbiv€ibn ioF daef f,@trﬁh hﬁﬁx@fe@%l?t@d by
reference in_its entirety anon-inferiority trial, 18,113 patients with

at ri al MPrppLcfaraly o8- afdthq’%lb Iﬁq‘nysilql@q(@)% be useth dberpgids altedvrbferafbébehydmszleldnc
d t ed
1% oo Pl ARRIANE R ofd RpfiBhiOkcid HhofBhohitiabf, Atlohe NHoR i LbDORT FitpdRE ©

st r okeamd, siym em'dr; tertindd iasich oRame]sicohclﬂh@aprchhmlwyhyzdtbﬂﬂm \aeirde IThé0 Yop et
yejgi"l on vva ver sus é g%r@ﬁ g [ on dabl atran 110 ng (relative risk
"PF elaemacap BF Paiamsd psCqrging to gy of ?’f?o‘ﬁFﬁlilPéSr kepwn Yy eue obakill amd

1. 11%@@ rﬁ’%ﬁf Ry ahman cirled Bht{behAiky $1

i nterval a0 53 %sgg}(e) 82; Qp [sugerleorl ty] <% %Jﬁg%lg)gq})‘?&mjggﬁh%ﬁn%rr aé:gtgd
wer e 3plagss.per year on 20 warfarin versus 2 74% per year on dabigatran 110
ng (p=0.002) and 3.22% per year on dabigatran 150 ng (p=0.32). Rates of
henorrhagi c stroke were 0.38% per year on warfarin versus 0.12% per year on
dabi gahh@RarhBle ofthe( pr50ed¥dd JolRAA. &hé@%oasmemoag/aaﬁ&m@ Bls"idte i@éf%?ﬁ%d with

0

(0.14-0. 49 <0 001 Mortality rates were ear on warfarin

\éefs ustva B r@rﬂ“ hdd ?036!110@%@@ é&ﬂmﬂs lﬂqlﬂfqu (Qﬁ@all}@)usadl decdrdigsqtbe opfrlatlng)n
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enbol i Eing f(ﬂlo\oﬁxﬁg arl‘edigenb;ufroﬂnot‘he fkltra'ié e@e@f(mabﬁﬁal rdiggted plaiia 98lopRilizdP0
ng was _associ ated with |ower rates of stroke an stem ¢ enbol 1 smthan

war f ar (Rfagenitl)sind (2ahighdy pariied hwpen celeivsy hirerghin (Ac@ﬁ”ﬂ)j stabjliged withiadditivan
110 g&gﬁ roved safety 30 profile over the warfarin therapy
and ggab tr e?gg\gr%éaégggnstrat ed an inproved efficacy over the warfarin
t Br apy V\D 2010/ 055022PCT/ EP2009/ 064874 39 Details of the RELY Tri al

Met hods Patients were recruited from951 clinical centers in 44 countries.
In brief, patients were eligible if 5 they had atrial fibrillation
docunent ed on el ectrocardi ogram at screening or within 6 nonths; and at

| east one of the followi ng: prior stroke or transient ischemc attack; left
ventricular ejection fraction |less than 40% New York Heart Association
heart failure synptons of Class 2 or greater within 6 nonths; age at | east
75 years; or age at |east 65 years with diabetes nellitus, hypertension or

coronary artery di sease. Reasons for exclusion included severe heart val ve
10di fso_rder stroke W|th| n 14 days or severe stroke W|th| n 6 rmnt hs
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thereafter in the first year and then every 4 nonths until study end. Liver
function testing was perfornmed nonthly during the first year of follow up.
Fol | owi ngwe 2prosssqeci fi ed eval uation of |iver function PeSEP2@b0er376000
dabi gatran patients had been foll owed4f or 6 nonths or |onger, the Data
Monitoring Commttee (DMC) recommended that |iver function testing be
reduced to occur 30at the regular visits. WD 2010/ 055022PCT/ EP2009/ 064874
40 The primary study outcome was stroke or systemic enbolism The prinmary
safety 0 [

Syt eni e QEROTARS o Bl losB RG] NEDR i FRGRR0A! YaQH) SARESS VES S RbABE R he
pul nonanalytécabaletisn evhluatien prigrams ¢ Aaatyse-at fadksel, Nbdsldfsm)smt %halg@d—it Sogward)e
pri nar orrp03|teo stroke, systemc 5
enbol i i{é]%’&g iéér ;esﬁ%@fyﬁ&%df}aﬁe kingdets on, death or major
henorrhage. Stroke was defined as sudden onset of focal neurol ogi cal
deficit conS|stent wth the territory of a major cerebral artery and

cat 2goiSiepet i et Dhizigats m(Ealthna;tEsm fied. Hem)r r hagl o
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occlusion of an extrem ty or organ docunented by inmaging, surgery o
aut ops . C.VHusransiitsaed plgsia droge healidy vadinteer dduars ilommampdnd rptnghnblsrusleé\f@t thof

at |ea / n sion of of blood or s matic
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subset h@tﬁqamjtﬁtedt}ioeﬁﬂllaﬁﬁa tRhad it cdluGad With ale differdi NBal BYIFRLAIBdcentrations

i ntracranial bl eedi ng bl eedi ng with _henogl obi n decrease of nore than 5.0

g/ L or 198r¥Qui 240 gnd Q0 nMqabrgagen miriguets oA 590 whi vodurge obthsdwmsn poehplasthng

inotro n e n r e I
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ocurments in |loc es aft in ... or cunments_were

transl é’ﬁpwlr’éatglﬁoé{egg‘gfazatesﬁ??)u% RE- b Y eée‘?d?t%tgéFrF“} calipratory agsiterRd at

i sehempeatt acks were reviewed to ensure that strokes had not been m ssed.
To detect possible unreported events, synptom questionnaires were regularly
adm ni stered to patients, and adverse events and hospitalization reports
were sgru .:)rliO r secondary outcones.
25St at reat A “Hre—ptn s was designed to test if either
dose ofxdda)bs gal 6ﬁﬁ11tr‘ap§re Nodter mf &@ch hal o tH@M‘tﬁgdtﬂ&n u:ah&gto@s)sz DI(ERAKY 1062400,
hazard nodel in To satisfy the non-inferiority hypothesis, the upper bound
of thel %%-aefl@ge 0 oM shipigatian qbiaied iageasdingl togtep e mix gantlyeand iieubate for 15
( ig e fa 46. f r| or|
e et LA Abche e e QCaBE BTt U o® ARG TSE7 10 i
ant agostasdasd agdi 709t pk opitys 0NalCh aftlpml 50pIbraf| datibiator sasipie nttbethb m&egulb@aﬂaﬁl of
t hat 95%con&]|6dence interval of the relative risk (warfarin: control). The
mar gi ncwfettes Wyrla tﬁ}HHP%tﬂnéeMWTQG‘i@/%QB@@ZP@T‘P%P?Gfb@/$16121§74 41 that 50%
of the benefit of Vitam n K antagoni sts over control for reduction of
stroke or system c enbol i smwould be preserved. To account for testing of

g $ gggantst warfarin, we planned to test if the maxi mum

he .t wo.. ues was | ess than 0.02 ded, Lo uhich case poth
ot ﬁ‘é&lﬁﬁla%o‘ﬁ? ae%ésa&??%l&tef%‘}f I e g N E s A A
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one-si de to claimstatistical significance. anal yses were base
i nt ent hermal soam éamperatprep| Rrensebitity cdmrqtalredlt'sa@@ms paa;m felows: Reagedt wer18°C to

estima I r,t | uat nferjorjt se
o dabt BT B i b of ClaAb @ TIE yPe R EeBbe t 15ha° ol (26
duri ngh)panfcem+m(qlglmedifd _\M)Q(h@JﬁnoKﬂﬁ? edge of energing treatnment effects.
These were enforcenment of 10 bal anced enrol |l ment of warfarin nave (I ess

than 61 days exposure to warfarin ever) and warfarin experienced patients;
and an increase in study size to 18,000 patients to increase statisti cal
power to conpare each dabi gatran dose against warfarin. An independent DMC
revi ewed unblinded study data and perfornmed 2 pre-specified interim

anal yses of efficacy with a plan to recommend study term nation if the
benefit of dabigatran exceeded 3 standard devi ati ons and persisted on
15repeat analysis 3 nonths |ater. Patient Characteristics and Fol |l ow Up
There were 18,113 patients enrol |l ed between Decenber 22, 2005, and Decenber
15, 2007. Treatnment groups were well bal anced at baseline (Table 4). The
nmean age was 71 ‘years and 649620 wer e nales Fﬁlf of patlents were warfarin
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6015 6076 6022 Mean age (yrs) (SD) 71.4 (8.6) 71.5 (8.8) 71.6 (8.6) Mean
wei ght (kg) (SD) 82.9 (19.9) 82.46 (19.4) 82.70 (19.7) Mean BP systolic
(mtHg) (SPp 208M5802¢17.5) 131.0 (17.6) 131.2 (17.4) MeanPprBP/Eb2@96ds7TL€ ( nrHQ)
(SD) 77.0 (10.6) 77.0 (10.6) 77.1 (1x54) Male (9% 3865 (64.3) 3840 (63.2)
3809 (63.3) AF type Persistent (% 1950 (32.4) 1909 (31.4) 1930 (32.0)
Par oxysmal (% 1929 (32.1) 1978 (32.6) 2036 (33.8) Permanent (9% 2132
(35.4) 2188 (36.0) 2055 (34.1) CHADS2 Score** (mean) (SD) 2.1 (1.1) 2.2
(1.2)

Step D. Plasma Sample Collection and Preparation
Collect blood sample on 0.109 M trisodium citrate anticoagulant (ratio 9:1 blood/citrate). Decant

plasma supernatant following a 20 minute centrifugation at 2.5 g. The stability of plasma is as
5  follows: +18°C to +25°C (8 h); +2°C to +8°C (24 h); <-20°C (up to 6 months). Thaw samples at
+37°C for maximum of 45 minutes. Keep thawed samples at normal room temperature. Sample

plasma must be diluted 1:8, e.g., 100 pL sample and 700 pL phys. NaCl.

Step E. Measurement Procedure

10 The following measurement procedure is conducted first with the calibrator samples prepared
according to Step B. After preparation of the calibration curve, the plasma samples prepared

according to Step D are measured accordingly.

Mix samples (calibrator or plasma) by gentle agitation. Transfer 50 pL plasma sample each
15  (obtained according to Step B or D) into 2 cuvettes (each sample is measured in duplicate).
Pipette 100 pL of Reagent 1 (preincubated at 37°C) into a cuvette. At the same time, start a 1
minute incubation period by activating a timer. By the end of the incubation time, add 100 pL of
Reagent 2 (preincubated at 37°C) to the cuvette. A stopwatch is started. The time until the ball’s
rotation in the Behnk CL4 ball coagulometer stops is measured (clotting time [sec]). The
20  instrument’s software calculates the mean clotting time [sec] of the duplicate measurement. The

result of both determinations and the mean clotting time is documented on paper print.

Step F. Generation of Calibration Curve

The coagulation times obtained by measuring the calibrator samples with 0 (blank sample), 100,
25 500, 1500, and 2000 nM (wider concentration range and additional concentrations, e.g., 250 nM
are possible) are plotted versus the dabigatran calibrator concentration in a scatter plot using a
spreadsheet program (MS Excel or the like). A calibration curve is established by simple linear
regression analysis. By determination of the coagulation time, the corresponding dabigatran
concentration in a plasma sample can be determined directly from the calibration line. With
30  lyophilized dabigatran samples of defined concentrations, e.g. 100, 500, and 1500 nM, a quality

control system is available. Quality control sample coagulation time measurement and



2.1 (1.1) 0- 1 (% 1958 (32.6) 1958 (32.2) 1862 (30.9) 2 (% 2088 (34.7)
2137 (35.2) 2230 (37.0) 3 - 6 (9% 1968 (32.7) 1981 (32.6) 1933 (32.1) Prior
stroke orwoOrargissene | schemic Attack (99 1195 (19.9) 123pciram2@p/od4db (19. 8)
Prior Myocardial infarction(% 1008 (26.8) 1029 (16.9) 968 (16.1) Heart
failure (9% 1937 (32.2) 1934 (31.8) 1922 (31.9) Diabetes Mellitus (% 1409
(23.4) 1402 (23.1) 1410 (23.4) Hypertension (% 4738 (78.8) 4795 (78.9)
4750 (78.9) Baseline Medications Aspirin 2404 (40.0) 2352 (38.7) 2442

(40.6) sﬁ%@gquoeqlt égt%rnllination of the corresponding dabigatran concentration using the calibration
curve allows for the determination of assay accuracy. Assay accuracy is assessed by comparison
of the known target concentration of the dabigatran quality control sample and the calculated

concentration of this quality control sample using the coagulation time and calibration curve.

The dabigatran etexilate, optionally in the form of a pharmaceutically acceptable salt thereof-
containing pharmaceutical compositions of the invention will be delivered for a time sufficient to
achieve the desired physiological effect, i.e., prevention or treatment of thrombosis. Typically,
the pharmaceutical compositions will be delivered as an oral composition twice a day. The

10 compositions may be administered for a defined time or indefinitely.

When administered in accordance with the methods of the invention, dabigatran etexilate,
optionally in the form of a pharmaceutically acceptable salt thereof, provides the patient with a
safe and therapeutically efficacious method for the prevention or treatment of thrombosis. The
15  dabigatran etexilate, optionally in the form of a pharmaceutically acceptable salt thereof, is able to

prevent thrombosis but not result in an adverse bleeding event.

Dabigatran can be made into pharmaceutical formulations, see, e.g., U.S. Patent Application Pub.
Nos. 2005/0038077; 2005/0095293; 2005/0107438; 2006/0183779; and 2008/0069873. In
20  addition, dabigatran can be administered with other active ingredients, see, e.g., U.S. Patent
Application Pub. Nos. 2006/0222640; 2009/0048173; and 2009/0075949. A pharmaceutically
acceptable carrier or diluent that is conventionally used in the art can be used to facilitate the
storage, administration, and/or the desired effect of the therapeutic ingredients. A suitable carrier
should be stable, i.e., incapable of reacting with other ingredients in the formulation. Such
25  carriers are generally known in the art. A thorough discussion of formulation and selection of
pharmaceutically acceptable carriers, stabilizers, and the like can be found in Remington’s
Pharmaceutical Sciences (18th ed.; Mack Pub. Co.: Eaton, Pennsylvania, 1990), herein

incorporated by reference.

30 It is further recognized that the dabigatran etexilate or pharmaceutically acceptable salt thereof

may be co-administered with an antiplatelet agent. Antiplatelet agents include cyclooxygenase



3987 (66.3) 4053 (66.7) 3939 (65.5) Beta-bl ocker 3784 (62.9) 3872 (63.7)
3719 (61.8) Am odarone 624 (10.4) 665 (10.9) 644 (10.7) Statin 2698 (44.9)
2667 (43.9P 2808/B5(244. 4) Proton punp inhibitor 812 (13.5pPC84P2¢028643y4 832
(13.8) H2 receptor antagonist 225 (3.27) 241 (4.0) 256 (4.3) Warfarin

i nexperienced* 3011 (50.1) 3049 (50.2) 2929 (48.6) *By study definition of
<2 nmonths of vitam n K antagoni st use ever. **CHADS2 score= a conmon stroke
risk stratification score which gives one point each for congestive heart

failureg; nsd - G ’ i ngd .2 points for prior
str okeﬁlg%ﬂ#i&%%?g g@grng\%?l gﬁ?s%}]es&bg\@%g%r @ﬂ’)f |eg§qt?rlagf%ﬂ%tr1°?s’A%@ép}?gibﬁsgfaéﬁsi n
r ecept orhithtons; kdycopAdEn | EB/d4i inhbiteisn a?ﬂmﬁl’etrémgjﬂ&nilﬂﬁm&t/oksg Zlgg'ihﬁ gk% stiatonB=
HMG CoA reductase inhibitors W 2010/ 055022PCT/ EP2009/ 0 ri mar

Qut corrémg‘f"%WBt’ dhe apiplaleletageh b SSBIINARIEUS Rdpisered 2t dess itham o qsakiiobl (@dtlg an
110 ngpérlda§5% per year), 133 patients on dabigatran 150 ng (1.11% per year)
and in 198 patients on warfarin (1.70% per 5 year) (Table 5 and Figure 2).
Both doses of dabigatran were non-inferior to warfarin (p<0.001).

Dabi gatyan 150 wasg al so.superior tao warfarin (relative risk [RR] 0.66,
95% goﬂ“? g"éﬁ@’éng”gﬁaé‘?@%ﬂ arg @fffsreg.%wv B fdl.l‘és’érf‘“@k?f.‘doéﬁ;}’ W ofdupiaenr an 110 ny
was not (RR 0.91, 95% Cl 0.75 to 1.12; p=0.37). Rates of henorrhagi c stroke
were 0.38% per year on warfarin conpared with 0.12% per year on dabi gatran
110 npEXBERIMENGZE C| 0.17 to 0.56; p<0.001) and 0.10% per 1Oyear on

fah 150 - A . &P } ] 0.14 to 0.49; p<0.001). Table 5:

10 The efficacy and safety of dabigatran etexilate in patients with atrial fibrillation was studied in a
phase 2 Prevention of Embolic and Thrombotic Events in Patients With Persistent Atrial
Fibrillation (PETRO) study. This was a 12-week dose finding study of dabigatran etexilate, alone
or in combination with aspirin (ASA), compared to the standard anticoagulant regimen of
warfarin without aspirin in patients with chronic atrial fibrillation. In this study, 502 patients were

15  randomized to warfarin (with INR goal between 2-3) or to dabigatran etexilate (50 mg b.i.d., 150
mg b.id., and 300 mg b.i.d.) and three doses of aspirin (0, 81 mg, and 325 mg q.d.). Primary
endpoints were bleeding events and changes in D-dimer. There were 2 systemic thromboembolic
events in the trial, both in the dabigatran etexilate 50 mg b.i.d. group. Four (6%) major bleeding
events occurred in the dabigatran etexilate 300 mg b.i.d. plus ASA groups. Minor bleeding was

20  dose related. Elevated transaminases >3x upper limit of normal (ULN) occurred in 0.9% (4 of
432) of dabigatran etexilate-treated patients. The change in D-dimer levels in patients treated

with dabigatran was comparable to warfarin.

To determine the long term safety of dabigatran etexilate, patients who had been randomized to
25  dabigatran etexilate in the PETRO study and had completed treatment without an outcome event

were offered placement in the extension, PETRO-Ex study, the data of which are presented here.

Methods
The PETRO-Ex study was conducted in 52 centers in the United States, Denmark, The
30  Netherlands, and Sweden. The protocol was developed by the Steering Committee. The data



110 ng 150 ng Warfarin Dabigatran 110 ng Dabi gatran 150 ng vs. Dabi gatran
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N Rate N WatzeiodsRake RR CIl P RRC PRR C P PCT/EP2009/064874
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management and statistical analysis were performed by Boehringer Ingelheim. The statistical

analysis plan was developed by the Steering Committee. All authors concurred with the findings.

The primary objective was to evaluate the long term safety and efficacy of dabigatran in patients
5 with atrial fibrillation by determining the incidence of major bleeding events, systemic

thromboembolism and liver function test abnormalities.

PETRO-Ex was a long term, extension study of patients randomized to dabigatran in PETRO trial
and completed their treatment per protocol. Unlike the PETRO study, which was double blind
10 with respect to dabigatran etexilate dosage, PETRO-Ex was open label. PETRO-Ex began while
the PETRO study was ongoing and investigators were initially kept blinded to patient treatment
group until PETRO was completed. Unblinding investigators to patient treatment was possible

thereafter.

15  Data were summarized descriptively; no hypothesis was to be tested. Events were analyzed on
the basis of the treatment at onset. Incidences were reported as number of patients with events as
well as normalized to 100 patient-years on the respective treatment. Event risks were compared

between treatments with the help of the risk ratio and its 95% confidence interval (2-sided).

20  Patients were included if they met all the following criteria: age > 18 years, previous treatment
with dabigatran in the PETRO study and no premature discontinuation of therapy; paroxysmal,
persistent, or permanent (chronic) non-rheumatic atrial fibrillation, documented by ECG prior to
enrollment in PETRO study; at least one additional risk factor for stroke: hypertension, diabetes,
heart failure or left ventricle dysfunction, previous ischemic stroke or transient ischemic attack,

25  age greater than 75 years, and history of coronary artery disease (ie., previous MI, angina,
positive stress test, previous coronary intervention or bypass surgery, or atherosclerotic lesion(s)

diagnosed by coronary angiography). Written, informed consent was obtained from all patients.

Patients were excluded if they had: valvular heart disease conferring significantly increased risk
30  of thromboembolic events (e.g., clinically significant mitral stenosis or prosthetic valves), planned

cardioversion while patients would be in the study, contraindication to anticoagulant therapy
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(previous intracranial hemorrhage, GI hemorrhage within previous 3 months, previous severe
hemorrhage with warfarin at therapeutic international normalized ratio (INR), regular use of non-
steroidal anti-inflammatory drugs, hemorrhagic diathesis) as well as major bleeding within the
past 6 months (other than GI hemorrhage) and severe renal impairment with glomerular filtration

rate <30 mL/min.

Patients who completed PETRO on 50 mg b.i.d. were switched to 150 mg q.d. upon entry in the
PETRO-Ex study (N= 93 patients). All other patients were initially maintained on the same
dabigatran etexilate doses as they received in the PETRO study. Patients who were down titrated
to 50 mg q.d. based on a glomerular filtration rate < 50 mL/min during PETRO were excluded
from the long-term trial; patients down-titrated in other dose levels remained on the q.d. treatment

at that dose.

Results

Of the 432 patients treated with dabigatran in the PETRO study, 396 completed treatment
according to protocol and of these, 361 patients (91%) were enrolled into the PETRO-Ex study.
The warfarin arm of the PETRO study was stopped in PETRO-Ex. At entry in PETRO-Ex,
patients were a mean of 69.7 + 8.2 years old, 16.3% female, had a median duration of atrial
fibrillation of 4.2 years and a median of 2 stroke risk factors. Use of aspirin in PETRO-Ex was

based on the investigator’s judgment.

Due to a high frequency of major bleeding events in the 300 mg b.i.d. group (N=162) after several
months of extended treatment, with or without aspirin, the Data Safety and Monitoring Board
(DSMB) recommended and the Steering Committee agreed that all patients receiving 300 mg
b.i.d. be converted to either 300 mg q.d. or 150 mg b.i.d. Similarly, an increased frequency of
thromboembolic events in the treatment group receiving a dose of less than 300 mg/day (N=103),
led the DSMB to recommend that these patients be up-titrated to either 300 mg q.d. or 150 mg
b.i.d. The Steering Committee agreed. Most of the exposure was with dabigatran etexilate 150
mg b.i.d. dose (683.9 patient years) followed by 300 mg q.d. (198.7 patient years), 300 mg b.i.d.
(82.0 patient years), 150 mg q.d. (58.5 patient years) and 50 mg b.i.d. (23.5 patient years). The
total exposure reflects both trials, PETRO and PETRO-Ex, together.
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Thromboembolic events and stroke rate were lowest in the dabigatran etexilate 150 mg b.i.d. (1%
per year) and 300 mg b.i.d. (1.2% per year) treatments. During treatment with <150 mg/day of

dabigatran etexilate, the annualized thromboembolic event rate was over 5.0 per 100 patient years.

Major bleeding events were relevantly higher in the dabigatran etexilate 300 mg b.i.d. compared
to the 150 mg b.i.d. and 300 mg q.d. treatments (12.2 vs. 4.2 vs. 2.5% per year). There were 3
major bleeds in the 150 mg q.d. dose. Combined with the data on 50 mg b.i.d., the major bleed
rate at doses <150 mg/day was 3.7% per year (Figure 1). The bleeding event rate was
significantly higher while on concomitant aspirin (8.5% vs. 3.2% per year; risk ratio 2.70 and CI
1.49-4.86). Five of the major bleeds were fatal; 4 on 150 mg b.i.d. and 1 on 300 mg q.d. Three of
these fatal bleeds were intracranial bleeds, one was a GI bleed, and one was an aortic dissection.

There was one more intracranial bleed, which was non-fatal.

Table 1. Summary of PETRO and PETRO-Ex results

Dabigatran etexilate dose Total

50 mg 50 mg 150 mg | 300mg | 150mg | 300 mg
q.d. b.i.d. q.d. q.d. b.r.d. b.i.d.

Subjects treated 1 105 103 90 356 162 432

Total exposure (Patient

0.05 23.51 58.52 198.68 683.88 82.01 1046.66

years)
Major Bleeds 0 0 3(5.1) 5(2.5) 29(4.2) | 10(12.2) | 44(4.2)
Of these, without aspirin 0 0 3(6.5) 3(2.1) 18(3.2) 4(6.3) 26(3.2)
with aspirin 0 0 0 2(3.6) 11(8.7) | 6(32.7) | 19(8.5)
Stroke and Systemic 0 3(12.8) 3(5.1) 5(2.5) 7(1.0) 1(1.2) 20(1.9)
Thromboembolism
TIA 0 0 0 0 1(0.1) 0 1(0.1)
MI 0 0 0 1(0.5) 6(0.9) 0 7(0.7)
Other MACE 0 2(8.5) 0 1(0.5) 7(1.0) 1(1.2) 11(1.1)
Adverse Events leading to 120(11.5
0 5(21.3) | 8(13.7) | 19(9.6) | 67(9.8) | 21(25.6)
premature discontinuation )
ALT or AST >3xULN and
0 0 0 1(0.5) 3(0.4) 0 4 (0.4)

Bili >2xULN within 30 days
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ALT or AST >2xULN 0 0 234) | 3015 [ 21B3.1) | 4@.9) | 3029
ALT or AST >3xULN 0 0 0 3(1.5) | 131.9) | 2024) | 18(1.7)
ALT or AST >5xULN 0 0 0 3(1.5) | 7(1.0) | 1(12) | 111D

ALT=Alanine Transaminase; AST=Aspartate Transaminase; Bili=Total Bilirubin; CNS= Central Nervous
System; MACE= Major Adverse Cardiac Event; MI= Myocardial Infarction; TIA= Transient Ischemic
Attack; ULN=Upper Limit of Normal

The data presented in Table 1 are illustrated in Figure 1.

During the course of the trial, 18 patients (1.7% per year) had elevated liver transaminases, AST
5 or ALT >3xULN, of whom 11 pts (1.1% per year) had transaminases (AST or ALT) >5xULN.
There were four patients (0.4% per year) with concomitant bilirubin elevation >2xULN within 30
days of transaminase elevations >3xULN. All of these cases were due to alternative clinical

causes.

10 In all, 9 of the 18 cases with AST or ALT >3xULN, after investigation, had an explanatory
clinical diagnosis. In 10 of the 16 on treatment cases, the LFT abnormality resolved with
continuation of dabigatran and in 5 cases after stopping of dabigatran; one patient with an on-
treatment LFT abnormality died from heart failure and sepsis believed contributory to the
abnormalities in liver function. A second patient with unknown outcome had discontinued

15  dabigatran treatment (due to bleeding) three weeks prior to development of liver function
abnormalities (off treatment). The details of individual patients with LFT abnormalities and any

associated hepatobiliary problems are presented in Table 2.

Table 2. INDIVIDUAL PATIENTS WITH LFT ABNORMALITIES

LET
Ase | Sex abnormality Alternative Action taken with Final Outcome/
g ALT AST Diagnosis Study medicine Comment
/ULN | /ULN

72 F >3x >3x [Isolated Discontinued Recovered
increase]

67 | M - >5x" Adg?;;i?él;ma [Off-treatment] Fatal

78 F >5x - [Isolated Continued Recovered
increase]

76 | M >5x" | >5%" Cholelithiasis Discontinued Recovered
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69 M >5% >5%x Cholelithiasis Continued Recovered
65 M >3x - Diarrthea Continued Recovered
2 months after
. . LFT increase,
78 M - >5x% Sepsis Continued Patient died due
to heart failure
[Isolated .
62 M - >3x . Continued Recovered
increase]
78 M >3x — [Isolated Continued Recovered
crease]
64 F >5x >3x [Isolated Discontinued Recovered
increase]
Dabigatran was
[solated discontinued for
81 | M >5x >3x ; [Off treatment ] a bleeding event
increase] .
3 weeks prior to
LFT increase
74 F >3x%" >5%" Gall stones Reinstated Recovered
51 M - >3x Cholelithiasis Continued Recovered
73 | M >3x - Hepatitis Continued Recovered
73 F >5x" | >5x" Cholecystitis Continued Recovered
68 F >3x — [Isolated Discontinued Recovered
increase]
68 M - >5x [Isolated Discontinued Recovered
increase]
63 M - >5x [Isolated Reinstated Recovered
increase]
# with concomitant Bilirubin elevation to >2xULN
ALT=Alanine Transaminase, AST=Aspartate Transaminase; Bili=Total Bilirubin;
F=Female; M=Male; ULN=Upper Limit of Normal

Serious adverse events were recorded in 184 patients (51%), including bleeding and thrombotic
events. The most common class of reported events was cardiac disorders (80 pts; 22%), followed
by infections (34 pts; 9.4%), nervous system disorders (33 pts; 9.1%) and gastrointestinal
disorders (28 pts; 7.8%). Other than bleeding and thrombotic events, no specific pattern emerged.

Major Bleeding Events
The incidence of bleeding events increased proportional to the dose. Major bleeding events are
most frequent in patients taking 150 mg b.i.d. of dabigatran etexilate or more, with the highest

rate reported in the 300 mg b.i.d. dabigatran etexilate group. Doses of 300 mg twice daily are not
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tolerable. The 150 mg b.i.d. dose has a rate of major bleeding slightly higher than that observed
in recent anticoagulation trials in AF patients (Table 3). The five fatal bleeding events on
dabigatran (0.5% per year) all occurred at either 150 mg b.i.d. (4 patients) or at 300 mg q.d. (1
patient). The intracranial bleed rate of 0.4% per year is within the range of 0.1% to 0.6% reported
5  in other antithrombotic trials. There was also an increased risk of bleeding with concomitant
ASA. Inthe RELY Clinical Trial, discussed in more detail below, aspirin doses of more than 100

mg a day are not allowed.
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Table 3. Comparison between Recent AF trials and PETRO-Ex
SPORTIF IIT SPORTIF V ACTIVE W BAFTA
(2003)" (2005)"3 (2006)"° 2007)?" PETRO-Ex
Dabigatran
Clopidoerel + etexilate 150
Study Medicine | Warfarin vs. Warfarin vs. Sty ASA 75 mg/d | mgb.id. vs 300
. . . ASA vs. ? .
or Interventions | Ximelagatran Ximelagatran ) vs. Warfarin | mg b.i.d. vs 300
Warfarin
mg q.d. vs 150
mg q.d.
N, participants 3407 3922 6706 973 361
Age (mean) ~70 years 71.6 years 70.2 years 81.4 years 69.7 years
Male 69% 69% 66% 55% 73%
Mean follow-up 1.45 years 1.66 years 1.3 years 2.7 years 2.5 years
0,
Mvocardial 1.1% 1.0% o 0%
yocardia (ximelagatran) | (ximelagatran) | 0.6% (warfarin) | 1.1% (warfarin) avigatra
Infarction o . o . etexilate All
0.6% (warfarin) | 1.4% (warfarin)
doses)
LFT 6% 1.7%
abnormalities ) 6% (Dab.i atran
>3 xULN (per (ximelagatran) (ximelagatran) NR NR 'lg All
100 patient 0 : 0.8% (warfarin) etexilate
1% (warfarin) : doses)
years)

. . 1.3% 2.4% 3.2%*
Maj(irs ]zlljzerdlu(l)(g) (ximelagatran (ximelagatran 2.2% (warfarin) | 1.9% (warfarin) (Dabigatran
"'Ztei‘;m cars) 36mgbid) | 36mgbid) | " 77 etexilate 150
p y 1.7% (warfarin) | 3.1% (warfarin) mg b.i.d.)
ssytgct’é‘;;nd 1.6% 1.6% 1.0%
embolism (x1melag§tran (x1melaga'tran 1.5% (warfarin) | 1.7% (warfarin) (Daplgatran
(per 100 patient 36 mg b.i.d.) 36 mg b.i.d.) etexilate 150
years) P 2.3% (warfarin) | 1.2% (warfarin) mg b.i.d.)
*bleeding rate is without concomitant aspirin
ACTIVE W: Atrial Fibrillation Clopidogrel Trial With Irbesartan for Prevention of Vascular Events trial;
BAFTA = Birmingham Atrial Fibrillation Treatment of the Aged trial; LFT = Liver Function Test; PETRO
Ex = Extension of Prevention of Embolic and Thrombotic Events in Patients With Persistent Atrial
Fibrillation trial; SPORTIF = Stroke Prevention using an oral direct Thrombin Inhibitor in atrial Fibrillation
trial; ULN = upper limit of normal

Efficacy or Thromboembolic Events

5  The limited data suggests that dabigatran etexilate has promising efficacy in stroke prevention. At
the two highest doses, stroke or systemic thromboembolic event rates are approximately 1% per
year, which is among the lowest reported rates in atrial fibrillation patients at moderate to high

risk for stroke. This is similar to or better than the current standard oral standard therapy,
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warfarin. This dose is currently being studied on a larger scale in the phase 3 trial. Interestingly,
the stroke rate on 300 mg once daily is higher than for 150 mg b.i.d., although this difference is

not statistically significant.

5  Risk-Benefit
The data from this longitudinal, open-label study of several doses of dabigatran etexilate have
established boundaries for both efficacy and safety. Doses of 150 mg per day or less appear to
have unacceptably high rates of thromboembolic events with low bleeding rates, while doses of
600 mg per day produce unacceptable rates of bleeding though the stroke risk is low. The risk

10 benefit for the 150 mg b.i.d. dose appears better than 300 mg q.d. with lower stroke rates but
higher bleed rates. The pharmacokinetics of the divided dose yield a peak trough plasma
concentration ratio of 2:1 versus 6:1 for the same total dose given once daily, a possible
explanation of the observed differences. The dose of 150 mg b.i.d. appears to strike the best
balance between thromboembolic events and bleeding in patients not having additional risk

15  factors for major bleeding.

From the data presented in Table 1 and in Figure 1 it can be obtained that twice daily (b.i.d.)
application of dabigatran etexilate is preferable. Due to the rather low oral bioavailability of
dabigatran etexilate on the one hand and the relatively high clearance of dabigatran on the other,

20  theb.i.d. dosage scheme delivers more constant plasma levels of dabigatran.

As is demonstrated by a direct comparison of a 300 mg q.d. and 150 mg b.i.d. treatment regimen,
the overall number of thromboembolic events is less under a b.i.d. regimen at the same daily
dosage. Therefore the b.i.d. posology is preferred over the q.d. for comparable daily dosages.
25

The data presented in Table 1 and Figure 1 compare various dosages of dabigatran etexilate with
respect to the occurrence of thromboembolic events and the risk of major bleeding events. The
former is represented by the number of thromboembolic events per 100 years, the latter by the
number of bleeding events per 100 years. “Years” or “Subject-years” is the sum(date of last drug

30  intake - date of first drug intake + 1) of all treated subjects / 365.25.
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When comparing the data the conclusion can be made that a dosage of 50 mg b.i.d. of dabigatran
etexilate with more than 12 events per 100 years is not sufficient to achieve satisfactory

thromboembolic relief,

Further, 300 mg b.i.d. of dabigatran etexilate, although resulting in a low number of
thromboembolic events (about 1 event per 100 years), causes a rather high number of bleeding
events (more than 12 per 100 years), which will render this dosage less suitable for a long term

treatment scheme.

On the other hand, the treatment schemes of 150 mg q.d. and 300 mg g.d. provide less protection
from thromboembolic events (about 5 events for 150 mg q.d. and more than 2 events for 300 mg
q.d.) while resulting in bleeding events at about the same order of magnitude compared to 150 mg

b.i.d.

The treatment regimen of 150 mg of dabigatran etexilate b.i.d. provides better protection from
thromboembolic events compared to 150 mg q.d. and 300 mg q.d. on the one hand and better
protection from bleeding events than 300 mg b.i.d. while maintaining the same level of
thromboembolic protection as 300 mg b.i.d. Thus, in patients having no additional risk factor for
major bleeding as described and defined hereinbefore the above preferred dosage range of from
140 mg b.i.d. to 160 mg b.i.d., preferably 150 mg b.i.d., is considered to be suitable for treating
atrial fibrillation in humans for a period of time of 3 months, preferably 6 months, more
preferably 9 months, more preferably 12 months, more preferably 24 months, more preferably 48

months, and more preferably 10 years or more.

Due to its prodrug nature, the treatment regimen according to this invention can be applied to

other dabigatran ester or salt forms of Formula (III)
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wherein R represents any ester moiety with molecular weight of up to 300, preferably of the
formula -C(0)-O-C;-Cs-alkyl or -C(0O)-O-C;s-Cs-cycloalkyl, wherein the alkyl can optionally be
branched or unbranched and the alkyl and the cycloalkyl can optionally be substituted and R’
represents an -C;-Cg-alkyl or -C;-Cs-cycloalkyl, wherein the alkyl can optionally be branched or
unbranched and the alkyl and the cycloalkyl can optionally be substituted.

Any formulation or modification of the compound of Formula (I) or (III) with a proven
bioavailability of 80% to 125%, preferably of 80% to 120%, of the bioavailability obtainable by
application of dabigatran etexilate according to this invention may also provide the same or
comparable beneficial properties. Bioavailability is understood as the result of methods applied
for demonstration of bioequivalence as recommended by the FDA or EMEA in the approval

procedure of generic products referring to an already registered (approved) originator product.

The present invention also encompasses a dose unit comprising from 140 mg to 160 mg,
preferably 150 mg of dabigatran etexilate for the treatment of atrial fibrillation. In a preferred
embodiment the dose unit is a solid form, such as a tablet, capsule, granulate, powder, and the
like. For example, such formulations are presented in the Formulations section below. In a
particular preferred embodiment the solid form is a capsule containing dabigatran etexilate, coated
on isolated tartaric acid core pellets. A particular preferred solid form is described in the

Formulations section below.

More than 300 persons have finished both the PETRO and PETRO-Ex studies. These persons

were representing different age and gender groups and had different weight and physical
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constitution. It has been found however that the results discussed above apply to all individuals

likewise.

RELY Clinical Trial Results

The Randomized Evaluation of Long-term Anticoagulation Therapy (RELY) study was a
randomized trial designed to compare two doses of dabigatran with warfarin in patients with atrial
fibrillation who were at increased risk of stroke. The design of this study has been published in
Ezekowitz MD, Connolly SJ, Parekh A, Reilly PA, Varrone J, Wang S, Oldgren J, Themeles E,
Wallentin L, and Yusuf S, Rationale and design of the RE-LY: Randomized evaluation of long-
term anticoagulant therapy, warfarin, compared to dabigatran, Am Heart J., 2009, 157:805-810,

which is herein incorporated by reference in its entirety.

In a non-inferiority trial, 18,113 patients with atrial fibrillation at risk of stroke were randomized
to blinded fixed doses of dabigatran 110 mg or 150 mg twice daily versus unblinded adjusted
warfarin. Median follow-up was 2.0 years and the primary outcome was stroke or systemic
embolism. Rates of the primary outcome were 1.70% per year on warfarin versus 1.55% per year
on dabigatran 110 mg (relative risk 0.91, 95% confidence interval 0.75 to 1.12; p [non-
inferiority]<0.001) and 1.11% per year on dabigatran 150 mg (relative risk 0.66, 95% confidence
interval 0.53 to 0.82; p [superiority]<0.001. Rates of major hemorrhage were 3.46% per year on
warfarin versus 2.74% per year on dabigatran 110 mg (p=0.002) and 3.22% per year on
dabigatran 150 mg (p=0.32). Rates of hemorrhagic stroke were 0.38% per year on warfarin
versus 0.12% per year on dabigatran 110 mg (p<0.001) and 0.10% per year on dabigatran 150 mg
(0.14-0.49; p<0.001). Mortality rates were 4.13% per year on warfarin versus 3.74% per year on
dabigatran 110 mg (p<0.12) and 3.63% per year on dabigatran 150 mg (p<0.047).

Thus, in patients with atrial fibrillation, dabigatran 110 mg was associated with similar rates of
stroke and systemic embolism to warfarin, but lower rates of major hemorrhage. Dabigatran 150
mg was associated with lower rates of stroke and systemic embolism than warfarin, but similar
rates of major hemorrhage. Accordingly, dabigatran 110 mg demonstrated an improved safety
profile over the warfarin therapy and dabigatran 150 mg demonstrated an improved efficacy over

the warfarin therapy
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Details of the RELY Trial
Methods

Patients were recruited from 951 clinical centers in 44 countries. In brief, patients were eligible if
they had atrial fibrillation documented on electrocardiogram at screening or within 6 months; and
at least one of the following: prior stroke or transient ischemic attack; left ventricular ejection
fraction less than 40%; New York Heart Association heart failure symptoms of Class 2 or greater
within 6 months; age at least 75 years; or age at least 65 years with diabetes mellitus,
hypertension or coronary artery disease. Reasons for exclusion included severe heart valve
disorder; stroke within 14 days or severe stroke within 6 months; conditions which increased the

risk of hemorrhage; creatinine clearance less than 30 mL/min; active liver disease; or pregnancy.

After providing written informed consent, all trial participants were randomly assigned to one of
two doses of dabigatran or warfarin using a central interactive automated telephone system.
Dabigatran was supplied in blinded capsules containing either 110 mg or 150 mg, taken twice
daily. Warfarin was supplied in unblinded 1 mg, 3 mg, or 5 mg tablets and adjusted locally to an
International Normalized Ratio (INR) of 2.0 to 3.0 with at least monthly INR measurements. The
time in therapeutic range was calculated by the method of Rosendaal (Rosendaal FR, et al., A
method to determine the optimal intensity of oral anticoagulant therapy, Thromb Haemost, 1993,
69:236-239), excluding INRs from the first week and after discontinuations. These data were
reported back to centers with advice for optimal INR control. Concomitant use of aspirin (less
than 100 mg/day) or other antiplatelet agents was allowed. Quinidine was prohibited 2 years after

the trial started due to its potential to interact with dabigatran.

Patients were followed at 14 days after randomization, at 1 and 3 months, every 3 months
thereafter in the first year and then every 4 months until study end. Liver function testing was
performed monthly during the first year of follow-up. Following a pre-specified evaluation of
liver function tests after 6000 dabigatran patients had been followed for 6 months or longer, the
Data Monitoring Committee (DMC) recommended that liver function testing be reduced to occur

at the regular visits.
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The primary study outcome was stroke or systemic embolism. The primary safety outcome was
major hemorrhage. Secondary outcomes were stroke, systemic embolism and death. Other
outcomes were myocardial infarction, pulmonary embolism, transient ischemic attacks, and
hospitalizations. The primary net benefit-risk outcome was the composite of stroke, systemic
5  embolism, pulmonary embolism, myocardial infarction, death or major hemorrhage. Stroke was
defined as sudden onset of focal neurological deficit consistent with the territory of a major
cerebral artery and categorized as ischemic, hemorrhagic or unspecified. —Hemorrhagic
transformation of ischemic stroke was not considered as hemorrhagic stroke. Intracranial
hemorrhage included hemorrhagic stroke and sub-dural or sub-arachnoid hemorrhage. Systemic
10 embolism was an acute vascular occlusion of an extremity or organ documented by imaging,
surgery or autopsy. Major bleeding was defined as a reduction in hemoglobin level of at least 2.0
g/L or transfusion of at least 2 units of blood or symptomatic bleeding in a critical area or organ.
Life-threatening bleeding was a subset of major bleeding that included fatal bleeding,
symptomatic intracranial bleeding, bleeding with hemoglobin decrease of more than 5.0 g/L or
15  requiring transfusion of more than 4 units of blood or requiring inotropic agents or necessitating

surgery. All other bleeding was considered minor.

All primary and secondary outcome events were blindly and doubly adjudicated. An international
team of adjudicators reviewed documents in local languages after blinding; or documents were
20  translated by a independent group and blinded centrally. All transient ischemic attacks were
reviewed to ensure that strokes had not been missed. To detect possible unreported events,
symptom questionnaires were regularly administered to patients, and adverse events and

hospitalization reports were scrutinized for unreported primary or secondary outcomes.

25 Statistical Analysis
The primary analysis was designed to test if either dose of dabigatran was non-inferior to warfarin
using Cox proportional hazard modeling. To satisfy the non-inferiority hypothesis, the upper
bound of the one-sided 97.5% confidence interval of the relative risk (dabigatran:warfarin) needed
to fall below 1.46. This non-inferiority margin was derived from a meta-analysis of trials of
30  vitamin K antagonists against control in atrial fibrillation using the lower bound of that 95%

confidence interval of the relative risk (warfarin: control). The margin of 1.46 would guarantee
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that 50% of the benefit of Vitamin K antagonists over control for reduction of stroke or systemic
embolism would be preserved. To account for testing of both dabigatran doses against warfarin,

we planned to test if the maximum of the two p-values was less than 0.025, one-sided, in which
case both hypotheses would be rejected. If maximum of the two p-values was greater than 0.025,

5  the minimum of the two p-values must be less than 0.0125, one-sided, to claim statistical
significance. All analyses were based on intention-to-treat. We planned to enroll 15,000 patients,
which we estimated would provide 84% power to evaluate non-inferiority of each dose of
dabigatran. Two protocol changes were made by the Operations Committee during patient
enrollment without knowledge of emerging treatment effects. These were enforcement of

10 balanced enrollment of warfarin naive (less than 61 days exposure to warfarin ever) and warfarin
experienced patients; and an increase in study size to 18,000 patients to increase statistical power

to compare each dabigatran dose against warfarin. An independent DMC reviewed unblinded
study data and performed 2 pre-specified interim analyses of efficacy with a plan to recommend
study termination if the benefit of dabigatran exceeded 3 standard deviations and persisted on

15  repeat analysis 3 months later.

Patient Characteristics and Follow-Up

There were 18,113 patients enrolled between December 22, 2005, and December 15, 2007.

Treatment groups were well balanced at baseline (Table 4). The mean age was 71 years and 64%
20  were males. Half of patients were warfarin experienced. The mean CHADS?2 score (a measure of

stroke risk) was 2.1.

Final follow-up visits occurred between December 15, 2008, and March 15, 2009. The median
follow-up was 2.0 years and was 99.9% complete, with 20 patients lost to follow-up. The rates of
25  discontinuation for dabigatran 110 mg, dabigatran 150 mg, and warfarin were 14%, 15%, and
10% at one year and 23%, 25%, and 19% at 2.5 years, respectively. In-trial continuous aspirin
use occurred in 23.5%, 21.6%, and 23.1% of patients on dabigatran 110 mg, dabigatran 150 mg,

and warfarin, respectively. The mean time in therapeutic range for patients on warfarin was 64%.
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Table 4: Baseline Characteristics
Dabigatran Dabigatran
110 mg b.i.d. 150 mg b.i.d. Warfarin

Number randomized 6015 6076 6022
Mean age (yrs) (SD) 71.4 (8.6) 71.5 (8.8) 71.6 (8.6)
Mean weight (kg) (SD) 82.9 (19.9) 82.46 (19.4) 82.70 (19.7)
Mean BP systolic (mmHg) (SD) 130.8 (17.5) 131.0 (17.6) 131.2 (17.4)
Mean BP diastolic (mmHg) (SD) 77.0 (10.6) 77.0 (10.6) 77.1 (10.4)
Male (%) 3865 (64.3) 3840 (63.2) 3809 (63.3)
AF type

Persistent (%) 1950 (32.4) 1909 (31.4) 1930 (32.0)

Paroxysmal (%) 1929 (32.1) 1978 (32.6) 2036 (33.8)

Permanent (%) 2132 (35.4) 2188 (36.0) 2055 (34.1)
CHADS,; Score** (mean) (SD) 2.1(1.1) 22(1.2) 2.1(1.1)

0-1(%) 1958 (32.6) 1958 (32.2) 1862 (30.9)

2 (%) 2088 (34.7) 2137 (35.2) 2230 (37.0)

3-6(%) 1968 (32.7) 1981 (32.6) 1933 (32.1)
Prior stroke or Transient Ischemic Attack (%) 1195 (19.9) 1233 (20.3) 1195 (19.8)
Prior Myocardial infarction(%) 1008 (16.8) 1029 (16.9) 968 (16.1)
Heart failure (%) 1937 (32.2) 1934 (31.8) 1922 (31.9)
Diabetes Mellitus (%) 1409 (23.4) 1402 (23.1) 1410 (23.4)
Hypertension (%) 4738 (78.8) 4795 (78.9) 4750 (78.9)
Baseline Medications

Aspirin 2404 (40.0) 2352 (38.7) 2442 (40.6)

ARB or ACE1 3987 (66.3) 4053 (66.7) 3939 (65.5)

Beta-blocker 3784 (62.9) 3872 (63.7) 3719 (61.8)

Amiodarone 624 (10.4) 665 (10.9) 644 (10.7)

Statin 2698 (44.9) 2667 (43.9) 2673 (44.4)

Proton pump inhibitor 812 (13.5) 847 (13.9) 832 (13.8)

H, receptor antagonist 225 (3.7) 241 (4.0) 256 (4.3)

Warfarin inexperienced* 3011 (50.1) 3049 (50.2) 2929 (48.6)

*By study definition of <2 months of vitamin K antagonist use ever.

**CHADS?2 score= a common stroke risk stratification score which gives one point each for congestive heart

failure, hypertension, age >75, diabetes mellitus, and 2 points for prior stroke or TIA (16)

Abbreviations: AF= atrial fibrillation, ARB= angiotensin receptor blocker, ACE-I= angiotensin converting enzyme
inhibitor, statin= HMG-CoA reductase inhibitors




0.77- 0.047 0. 85-

0. 66

10

Al |
1.03 (sup) (
sup=superwonbinosRete= Rat e/ 100 Person Years Cl = 95% ConPcamre@9olonises val

Primary Outcome

Death 445 3.74 437 3.63 487 4.13 0.90

1.00 (sup)

1.11 N =non-inferiority,

43

0. 88

0.

Stroke or systemic embolism occurred in 182 patients on dabigatran 110 mg (1.55% per year),

133 patients on dabigatran 150 mg (1.11% per year) and in 198 patients on warfarin (1.70% per

year) (Table 5 and Figure 2). Both doses of dabigatran were non-inferior to warfarin (p<0.001).

Dabigatran 150 mg was also superior to warfarin (relative risk [RR] 0.66, 95% confidence

interval [CI] 0.53 to 0.82; p<0.001), but dabigatran 110 mg was not (RR 0.91, 95% CI 0.75 to

1.12; p=0.37). Rates of hemorrhagic stroke were 0.38% per year on warfarin compared with
0.12% per year on dabigatran 110 mg (RR 0.31 95% CI 0.17 to 0.56; p<0.001) and 0.10% per
year on dabigatran 150 mg (RR 0.26, 95% CI 0.14 to 0.49; p<0.001).

Table 5: Efficacy Outcomes

Dabigatran Dabigatran
Warfarin Dabigatran 110 mg Dabigatran 150 mg vs. Dabigatran 150 mg vs.
110 mg 150 mg
N=6022 vs. Warfarin Warfarin 110 mg
N=6015 N=6076
Event N Rate N Rate N Rate | RR Cl P RR CI P RR CI P
<0.001
<0.001
Stroke or systemic 0.75- 0.53~ (ND 0.58-
182 1.55 133 1.11 198 1.70 | 0.91 (NI) 0.66 0.72 0.004
embolism 1.12 0.82 <0.001 0.90
0.37 (sup)
sup
(sup)
0.75- 0.44 0.51- | <0.001 0.55-
Stroke 171 1.45 121 1.01 184 | 1.58 | 0.92 0.64 0.70 0.002
1.14 (sup) 0.81 (sup) 0.88
0.17- | <0.001 0.14- | <0.001 0.39-
Hemorrhagic 14 0.12 12 0.10 45 038 | 0.31 0.26 0.85 0.67
0.56 (sup) 0.49 (sup) 1.83
Ischemic or 0.89- 0.32 0.59- 0.034 0.53-
159 1.35 110 | 0.92 141 1.21 1.12 0.76 0.68 0.002
Unspecified 1.41 (sup) 0.98 (sup) 0.87

97
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Infarction 1.87 (sup) 1.91 (sup) 1.38
Pulmonary 0.57- 0.56 0.76- 0.21 0.63-
14 0.12 18 0.15 11 0.09 1.26 1.61 1.27 0.50
embolism 2.78 (sup) 3.42 (sup) 2.56
First 0.87- 0.003 0.92- 0.34 1.00-
. 2311 | 25.1 | 2430 | 26.7 | 2458 | 275 0.92 0.97 1.06 0.04
Hospitalization 0.97 (sup) 1.03 (sup) 1.12
0.77- 0.19 0.72- 0.038 0.79-
Vascular Death 288 242 273 2.27 317 2.69 0.90 0.84 0.94 0.44
1.06 (sup) 0.99 (sup) 1.11
0.79- 0.12 0.77- 0.047 0.85-
All Death 445 3.74 437 3.63 487 4.13 0.90 0.88 0.97 0.66
1.03 (sup) 1.00 (sup) 1.11
NI=non-inferiority, sup=superiority
Rate= Rate/100 Person Years
ClI= 95% Confidence Interval

Other Outcomes

Rates of death from any cause were 4.13% per year on warfarin compared with 3.74% per year on

dabigatran 110 mg (RR 0.90, 95% CI 0.79 to 1.03; p=0.12), and 3.63% per year on dabigatran
5 150 mg (RR 0.88, 95% CI 0.77 to 1.00; p=0.047). Myocardial infarction occurred at a rate of

0.54% per year on warfarin and more often on dabigatran; at 0.73% per year on 110 mg (RR 1.35,

95% CI 0.98 to 1.87; p=0.069), and at 0.74% per year on 150 mg (RR 1.38, 95% CI 1.00 to 1.91;

p=0.048).

10 Bleeding
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Rates of major bleeding were 3.46% per year on warfarin compared with 2.74% per year on
dabigatran 110 mg (RR 0.79, 95% CI 0.68 to 0.92; p=0.002) and 3.22% per year on dabigatran
150 mg (RR 0.93, 95% CI 0.81 to 1.07; p=0.32) (Table 6). Rates of life-threatening bleeding,

intracranial bleeding, and total bleeding were higher with warfarin than with either dose of

5  dabigatran. With dabigatran 150 mg, there was a higher rate of major gastrointestinal bleeding

than with warfarin.

Table 6: Bleeding and Net Benefit
Dabigatran Dabigatran Dabigatran 110 mg vs. Dabigatran 150 mg vs. Dabigatran 150 mg vs.
110 mg 150 mg Warfarin Warfarin Warfarin 110 mg
Event N Rate N Rate N Rate RR CI P RR CI P RR CI P
Any Major 0.68- 0.81- 1.01-
318 2.74 375 3.22 396 3.46 0.79 0.002 0.93 0.32 1.17 0.04
Bleeding 0.92 1.07 1.36
- Life 0.54- 0.67- 0.97-
143 1.21 175 1.47 210 1.80 0.67 <0.001 | 0.82 0.047 1.21 0.09
threatening 0.83 1.00 1.51
0.77- 0.89- 0.95-
- Other Major 196 1.67 226 1.92 208 1.80 0.93 0.50 1.07 0.48 1.14 0.17
1.14 1.29 1.39
0.74- 0.86- 1.08-
Minor Bleeding 1566 | 16.22 | 1787 | 18.87 | 1930 | 21.03 | 0.79 <0.001 | 0.91 0.005 1.16 <0.001
0.84 0.97 1.24
Major or Minor 0.74- 0.86- 1.09-
1740 | 18.38 | 1977 | 21.39 | 2141 | 2392 | 0.78 <0.001 | 0.91 0.002 1.16 <0.001
Bleeding 0.84 0.97 1.23
Intracranial 0.19- 0.28- 0.86-
25 0.21 36 0.30 85 0.72 0.29 <0.001 0.41 <0.001 1.42 0.17
Bleeding 0.45 0.61 237
Extracranial 0.79- 0.92- 0.99-
295 2.24 342 2.93 314 2.73 0.93 0.38 1.07 0.36 1.15 0.08
Bleeding 1.09 1.25 1.35
Major gastro-
0.86- 1.19- 1.09-
intestinal 133 1.13 182 1.54 120 1.03 1.10 0.43 1.50 <0.001 1.36 0.007
1.41 1.89 1.70
Bleeding
Stroke, systemic
embolism,
ulmona
P ~ 0.84- 0.82- 0.89-
embolism, 842 7.37 830 7.22 900 7.99 0.92 0.097 0.90 0.04 0.98 0.66
1.01 0.99 1.08
myocardial
infarction death
or major bleed
Rate: Rate/100 Person Years
CI: 95% Confidence Interval
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All p values are for superiority. Hemorrhagic stroke was counted both as a stroke in Table 5, as a

major/life-threatening bleeding and is part of intracranial bleeding in Table 6.

The net benefit-risk outcome consisted of major vascular events, major bleeding and death. The

5 rates of this combined end point were 7.99% per year on warfarin compared with 7.37% per year
on dabigatran 110 mg (RR 0.92, 95% CI 0.84 to 1.01; p=0.097) and 7.22% per year on dabigatran
150 mg (RR 0.90, 95% CI 0.82 to 0.99; p=0.04).

Comparison of Dabigatran Doses
10 Compared to the 110 mg dose, dabigatran 150 mg reduced the risk of stroke or systemic
embolism (p=0.004). This difference was driven mostly by a decrease in stroke of ischemic or
unspecified etiology, while rates of hemorrhagic stroke were similar in both groups. There was
no difference in either vascular or total mortality between the doses. On the other hand, as
compared to dabigatran 110 mg, 150 mg increased the risk of major bleeding (p=0.04) and also
15  increased gastrointestinal, minor, and total bleeding. The net clinical benefit was almost identical

for the two doses.

Adverse Events and Liver Function Testing
There was an increase in adverse events related to dyspepsia with dabigatran (Table 7). Serum
20  aspartate or alanine aminotransferase elevations of greater than 3 times the upper limit of normal

did not occur more frequently with dabigatran at either dose than with warfarin.

Table 7: Study Drug Discontinuation, Adverse Events and Liver Function Tests
Dabigatran 110 mg (%) | Dabigatran 150 mg (%) Warfarin (%)
N=6015 N=6076 N=6022

Study Drug Discontinuation
At one year XXXX (14) XXXX (15) XXXX (10)
At two years XXXX (23) XXXX (25) XXXX (19)
Reason for discontinuation:

Patient decision XXX (71.3) XXX (7.8) XXX (6.2)

Outcome event XXX (3.2) XXX (2.7) XXX (2.2)

SAE™ 156 (2.6) 158 (2.6) 95 (1.6)
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Gastrointestinal disorders’ XXX 2.7 XXX (2.8) XXX (0.8)

Gastrointestinal bleeding XXX (1.0) XXX (1.4) XXX (0.9)
Adverse Event*
Dyspepsia 367 (6.1) 345 (5.7) 83 (1.4)
Dizziness 457 (7.6) 458 (7.6) 555(9.3)
Dyspnoea 497 ( 8.3) 525 (8.7) 550(9.2)
Peripheral edema 446 (7.5) 442 (1.3) 453 (7.6)
Fatigue 370 (6.2) 367 (6.1) 353(5.9)
Cough 319 (5.3) 310 (5.1) 345 (5.8)
Chest pain 288 (4.8) 355(5.9) 342 (5.7)
Back pain 295 (4.9) 289 (4.8) 331(5.5)
Arthralgia 249 (4.2) 313 (5.2) 328 (5.5)
Nasopharyngitis 314 (5.2) 309 (5.1) 327(5.5)
Diarrhea 355(5.9) 367 (6.1) 327 (5.5)
Atrial fibrillation 303 (5.1) 313(5.2) 326 (5.4)
Urinary tract infection 242 (4.0) 253 (4.2) 315(5.3)
Upper respiratory tract infection 266 (4.4) 261 (4.3) 297 (5.0)
Liver Function Test Abnormalities
ALT or AST >3xULN 121 (2.0) 111 (1.8) 126 (2.1)
ALT or AST >3xULN with

11 (0.2) 14 (0.2) 22 (0.4)

concurrent bilirubin >2xULN

Hepatobiliary Adverse Events
hepatobiliary disorders (SAE)? 25(0.4) 28 (0.5) 25(0.4)
hepatobiliary disorders (AE)" 121(2.0) 123 (2.0) 132 (2.2)

1 Including pain, vomiting and diarrhea.

*Includes adverse events reported in >5% of the overall population.

Based on reports occurring on study treatment.

**Qccurred less frequently on warfarin than on either dose of dabigatran (p<0.001).

ALT = alanine aminotransferase, AST= aspartate aminotransferase, AE= adverse event, SAE= serious adverse
event, ULN= upper limit of normal.

q Clinical and/or biochemical liver dysfunction requiring hospitalization.

£ Jaundice, nausea and vomiting, abdominal pain, itching, lethargy and fatigue

Important Sub-groups

For most of the pre-specified subgroups, no significant interaction with the treatment effect of

dabigatran (at either dose) was seen (Figure 3). There was no significant interaction between the
5 treatment effect of dabigatran and prior warfarin experience. Although dabigatran is 80% renally

excreted, there was no interaction with baseline calculated creatinine clearance.
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Discussion

In the RELY trial, two blinded fixed-dose regimens of dabigatran (110 mg twice daily and 150
mg twice daily) were compared with adjusted-dose warfarin in patients with atrial fibrillation at
risk of stroke. Both dabigatran doses were non-inferior to warfarin with respect to the primary
efficacy end point of stroke or systemic embolism. In addition, the higher dose was superior with
respect to stroke or systemic embolism and the lower dose was superior with respect to major
bleeding. Furthermore, the higher dose of dabigatran was associated with fewer total deaths and

deaths from vascular cause than warfarin.

Previous studies seeking to identify a safe and effective alternative to warfarin in patients with
atrial fibrillation have all suffered from specific limitations. The combination of clopidogrel and
aspirin was more effective than aspirin alone, The ACTIVE Investigators, Effect of Clopidogrel
Added to Aspirin in Patients with Atrial Fibrillation, N Engl J Med. 2009, 360, but less effective
than warfarin, ACTIVE Writing Group of the ACTIVE Investigators, Clopidogrel plus aspirin
versus oral anticoagulation for atrial fibrillation in the Atrial Fibrillation Clopidogrel Trial with
Irbesartan for Prevention of Vascular Events (ACTIVE W): a randomized controlled trial, Lancet,
2005, 367:1903-1912. Sub-cutaneous idraparinux was more effective than warfarin but with a
substantially higher risk of bleeding, Amadeus Investigators, et al., Comparison of idraparinux
with vitamin K antagonists for prevention of thromboembolism in patients with atrial fibrillation:
a randomized, open-label, non-inferiority trial, Lancet, 2008 Jan 26, 371(9609):315-321.
Ximelagatran, an earlier direct thrombin inhibitor, appeared to have similar efficacy and safety to
warfarin, but was found to be hepatotoxic, Deiner HC, Executive Steering Committee Stroke
Prevention Using the Oral Direct Thrombin Inhibitor Ximelagatran in Patients with Non-
Valvular Atrial Fibrillation Pooled Analysis from the SPORTIF III and V Studies, Cerebrovasc
Dis, 2006, 21:279-293. In contrast, in the serial measurement of liver function tests, there was no

evidence of hepatotoxicity with dabigatran.

The most devastating complication of warfarin therapy is intracranial hemorrhage, especially
hemorrhagic stroke. Compared to aspirin, warfarin doubles the risk of intracranial hemorrhage,

Hart, RG, supra. It is therefore an important advantage of both doses of dabigatran that they
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reduced this complication compared to warfarin by more than two thirds, without compromising
efficacy against ischemic stroke. The rate of major bleeding on warfarin was higher in this study
than in some previous trials (Deiner HC, supra; The ACTIVE Investigators, supra; ACTIVE
Writing Group of the ACTIVE Investigators, supra). This is partly explained by a more inclusive
5  definition of major bleeding in this study. There was an increase in gastrointestinal bleeding with
the higher dabigatran dose despite the overall lower rates of bleeding at other sites. To enhance
absorption of dabigatran, a low pH is required. Therefore, dabigatran capsules contain
dabigatran-coated pellets with a tartaric acid core. This acidity may explain the increased
incidence of dyspeptic symptoms with both dabigatran doses and the increased risk of

10  gastrointestinal bleeding with the 150 mg dose.

The benefit of dabigatran may be explained in part by the twice daily dosing of dabigatran, which,
with an elimination half-life of 12 to 17 hours, reduces variability in anticoagulant effect,
especially compared to warfarin, which is difficult to control. Warfarin broadly inhibits
15 coagulation (inhibiting Factors II, VII, IX, X, Proteins C and S). By selectively inhibiting only
thrombin, dabigatran may achieve antithrombotic efficacy while preserving some other

hemostatic mechanisms in the coagulation system to mitigate potential bleeding.

Limitations of the study are its use of open-label warfarin, which could have introduced a
20  potential bias in reporting or adjudication of events; and its relatively short duration of follow-up.
The decision not to blind adjusted dose warfarin was based on the goal to have the most realistic
dosing of warfarin and on the expectation that warfarin un-blinding would often occur at the time
of events. Control of warfarin anticoagulation was comparable to that in previously reported
global clinical trials (with a time in therapeutic range of 64%), even though half of our patients
25 were warfarin naive, a group less likely to have good control (Rosendaal FR, ef al., supra; The

ACTIVE Investigators, supra).

The net outcome in terms of overall benefit and risk was comparable between the two doses of
dabigatran. However, this overall similarity is due to that fact that the lower ischemic risk with
30 dabigatran 150 mg is balanced by the lower hemorrhagic risk with dabigatran 110 mg. These
findings suggest that the dose of dabigatran could potentially be tailored to specific patient risk



2141 23.92 0.78 <0.001 0.91 0.002 1.16 <0.001 Bl eeding 0.84

0. 97

10

15

20

25

30

1.23 Intracranial 0. 19- 0. 28- 0. 86-
WO 2010/055022 PCT/EP2009/064874
50

characteristics, although this concept was not specifically tested in our trial. The results of the
clinical investigations suggest that the use of 150 mg b.i.d. dabigatran etexilate, possibly in form
of its pharmaceutically acceptable acid addition salts, is particularly preferred in patients having

no additional risk factors for major bleeds as described and defined hereinbefore.

In conclusion, we compared two doses of dabigatran with warfarin in patients with atrial
fibrillation at risk of stroke. Dabigatran 110 mg was associated with similar rates of stroke and
systemic embolism, and lower rates of major hemorrhage, than warfarin. Dabigatran 150 mg was
associated with lower rates of stroke and systemic embolism, and similar rates of major

hemorrhage.

Contraindications and Special Warnings and Precautions

There are several contraindications for treatment with dabigatran: known hypersensitivity to
dabigatran or dabigatran etexilate or to one of the excipients of the product; patients with severe
renal impairment (creatine clearance of <30 mL/min); hemorrhagic manifestations, active
bleeding, patients with a bleeding diathesis, or patients with spontaneous or pharmacological
impairment of hemostasis; organ lesions at risk of clinically significant bleeding, including
hemorrhagic stroke within the last 6 months; patients with an indwelling spinal or epidural
catheter and during the first hour after removal; and concomitant treatment with quinidine,

verapamil, etc. or alternatively concom P-gp inhibitors.

Hepatic impairment: Patients with moderate and severe hepatic impairment (Child-Pugh
classification B and C) or liver disease expected to have any impact on survival including but not
limited to the persistent elevation of liver enzymes >2 Upper Limit Normal (ULN), or hepatitis A,
B, or C, or expected to have any impact on survival were excluded in clinical trials. Therefore the

use of dabigatran etexilate is generally not recommended in this population.

Hemorrhagic risk: Due to the pharmacological mode of action, the use of dabigatran etexilate can
principally lead to an increased risk of bleeding complications. In addition, factors, such as renal
function or strong P-gp-inhibitor comedication are known to increase dabigatran plasma levels to

different degrees. As has been shown in different clinical settings, an increase in dabigatran
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plasma levels does not automatically lead to an increased bleeding risk. In those cases, where
such factors are known to increase the bleeding risk and outweigh the clinical benefit, posology
recommendations are given as appropriate. If different multivariate factors may lead to an
unknown hemorrhagic risk it is advised to carefully monitor patients for signs of bleeding

complications.

The instant invention is preferably directed to the treatment of patients that are not characterized
by an increased risk of bleeding complications. In these patients, the recommended posology and

dosage for the prevention of stroke is 150 mg b.i.d.

Close observation (looking for signs of bleeding or anemia) is generally required in the following
situations that may increase the hemorrhagic risk: (a) recent biopsy, major trauma, or shortly after
brain, spinal, or ophthalmologic surgery; (b) treatments liable to increase the hemorrhagic risk, as
the association of dabigatran etexilate with treatments that act on hemostasis or coagulation may
increase the hemorrhagic risk; and (c) bacterial endocarditis, congenital or acquired bleeding
disorders, active ulcerative and angiodysplastic gastrointestinal disease, and hemorrhagic stroke

(6 months).

In addition, an increase in the risk of bleeding can occur via specific pharmacokinetic or
pharmacodynamic interactions with some concomitant medications and the following treatments
should generally not be administered concomitantly with dabigatran etexilate: unfractionated
heparins and heparin derivatives, low molecular weight heparins (LMWH), fondaparinux,
desirudin, thrombolytic agents, GPIIb/Illa receptor antagonists, dextran, sulfinpyrazone,
rivaroxaban, prasugrel, and vitamin K antagonists. It should be noted that unfractionated heparin
can be administered at doses necessary to maintain a patent central venous or arterial catheter.
The oral application of the strong P-gp inhibitors verapamil, quinidine or amiodarone
concomitantly with dabigatran etexilate is known to elevate dabigatran plasma concentrations

which may also result in an increased bleeding risk.
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Formulations

Dabigatran etexilate is preferably formulated as the methanesulfonate salt (WO 03/074056). The
following examples are for illustrating dosage forms according to the present invention and
methods for the production thereof that have been applied in the clinical trials referred to in this

5  patent application.

The process for the manufacture of the pharmaceutical compositions used in the mentioned
clinical trials is characterized by a series of partial steps. First, the core 1 is produced from
pharmaceutically acceptable organic acid. Within the scope of the present invention tartaric acid
10 is used to prepare the core 1. The core material 1 thus obtained is then converted into so-called
isolated tartaric acid cores 3 by spraying on an isolating suspension 2. A dabigatran suspension 4
prepared subsequently is sprayed onto these coated cores 3 in one or more process steps by means
of a coating process. Finally, the active substance pellets 5 thus obtained are packed into suitable
capsules.
15
Determining the particle sizes of tartaric acid by air jet screening
Measuring device and settings
Measuring device: Air jet screen, e.g., Alpine A 200 LS
Screens: As required
20  Weight put in: 10 g/screen

Duration: 1 min/screen, then 1 min each up to the maximum weight loss of 0.1 g

Preparation of sample/supply of product
The substance is transferred into a mortar and any lumps present are destroyed by intensive
25  pounding. The screen with rubber seal and cover is placed on a balance, set to zero, and 10.0 g of
the pounded substance are weighed onto the screen. The screen together with its contents, rubber
seal, and cover are placed on the device. The timer is set to 1 minute and the material is treated
by air jet screening for this time. Then the residue is weighed out and documented. This process
is repeated until the decrease in the weight of the residue after air jet screening is <0.1 g.
30
Example 1: Preparation of the Starter Pellets
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480 kg of water is heated to 50°C and 120 kg of acacia (gum arabic) are added with stirring in a
conventional mixing container having a dished end and stirrer. Stirring is continued at constant
temperature until a clear solution is obtained. Once there is a clear solution (usually after 1 to 2
hours), 600 kg of tartaric acid are added with stirring. The tartaric acid is added at constant
temperature while stirring is continued. After the addition has ended, the mixture is stirred for

about another 5 to 6 hours.

1000 kg of tartaric acid is added to a slowly rotating (3 revolutions per minute) unperforated
horizontal pan with a spraying and powder applying unit (e.g., Driamat 2000/2.5). Before
spraying starts, a sample of the acid is taken for screening analysis. The acid in question is
tartaric acid particles with a particle size in the range from 0.4-0.6 mm. The acid rubber solution
obtained by the above method is sprayed onto the tartaric acid particles thus provided. During the
spraying, the quantity of air supplied is adjusted to 1000 m*h and 35°C-75°C. The differential
pressure is 2 mbar and the speed of rotation of the pan is 9 revolutions per minute. The nozzles

should be arranged at a distance of 350-450 mm from the filling.

The acid rubber solution is sprayed on by alternating with the following steps. After about 4.8 kg
of the acid rubber solution has been sprayed onto the tartaric acid particles of particle size 0.4-0.6
mm and the solution has been distributed, about 3.2 kg of tartaric acid powder is sprinkled onto
the damp tartaric acid particles. The tartaric acid powder in question consists of fine tartaric acid
particles with a particle size of <50 microns. In all, 800 kg of tartaric acid powder are required.
After the tartaric acid powder has been sprinkled on and distributed the spray material is dried
until a product temperature of about 40°C is reached. This is in turn followed by the spraying on

of the acid rubber solution.

These cycles are repeated until the acid rubber solution is used up. Once the process has ended,
the acid pellets are dried in the pan at 3 rpm for 240 minutes. To prevent caking after the drying
has finished, an intermittent program is run at 3 rpm for 3 minutes every hour. In the present
instance, this means that the pan is rotated at 3 rpm for 3 minutes at intervals of one hour and then
left to stand. The acid pellets are then transferred into a dryer. They are then dried at 60°C over a

period of 48 hours. Finally, the particle size distribution is determined by screen analysis. The



1.36 0.007 Bl eeding 1.41 1.89 1.70 Stroke, system c enbolism

pul monary
WO 2010/055022 PCT/EP2009/064874
54

particle size with a diameter of 0.6-0.8 mm corresponds to the product. This fraction should make

up >85%.

Example 2: Isolation of the Starter Pellets

5 To prepare the isolating suspension, 666.1 kg of ethanol are placed in the mixing container and
the hydroxypropylmethylcellulose (33.1 kg) is added with stirring at approx. 600 rpm and
dissolved. Then under the same conditions 0.6 kg dimethicone are added. Shortly before use, talc

(33.1 kg) 1s added, again with stirring, and suspended.

10 The acid pellets 1200 kg are poured into the coating apparatus (e.g. GS-Coater Mod. 600/Mod.
1200) and sprayed therein in the rotating pan with the isolating suspension described above in a
continuous spraying process lasting several hours at a spraying rate of 32 kg/h for the 1200 kg
mixture or 21 kg/h for the 600 kg mixture. The pellets are also dried continuously with an air
supply at up to 70°C.

15
After the GS-Coater has been emptied, the isolated starter pellets are fractionated by screening.

The product fraction with a diameter <1.0 mm is stored and used further.

Example 3: Preparation of the Dabigatran Etexilate Suspension
20 26.5 kg of hydroxypropylcellulose are added to 720 kg of isopropanol in a 1200 L mixing
container fitted with a propeller stirrer and the mixture is stirred until fully dissolved (about 12 to
60 hours; roughly 500 rpm). Once the solution is clear, 132.3 kg of dabigatran etexilate
methanesulfonate (polymorph I) is added with stirring (400 rpm) and the mixture is stirred for
about another 20 to 30 minutes. Then 21.15 kg of talc is added at a constant stirring rate and
25  stirring is continued at the same speed for about another 10 to 15 minutes. The steps described

above are preferably carried out under a nitrogen atmosphere.

Any clumps formed are broken up by homogenizing using an UltraTurrax stirrer for about 60 to
200 minutes. The suspension temperature should not exceed 30°C throughout the entire

30  manufacturing process.
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The suspension is stirred until ready for further processing to ensure that no sedimentation occurs

(at roughly 400 rpm).

If the suspension is stored at below 30°C, it should be further processed within at most 48 hours.
If, for example, the suspension is manufactured and stored at 22°C, it may be further processed
within 60 hours. If the suspension is stored, for example, at 35°C, it should be further processed

within at most 24 hours.

Example 4: Preparation of the Dabigatran Etexilate Active Substance Pellets

A horizontal pan with an unperforated container is used (GS Coater Mod. 600). In contrast to the
fluidized bed method, the suspension is sprayed onto the fluidized bed of pellets in the rotating
pan by the “top spray” method. It is sprayed on through nozzles 1.4 mm in diameter. The dry air
is passed into the bed of pellets through so-called immersion blades and transported away through

an opening in the back wall of the coater.

The horizontal pan is charged with 320 kg of the tartaric acid pellets obtained according to
Example 2 and the bed of pellets is heated up. Once a product temperature of 43°C has been
reached, spraying begins. 900 kg of the suspension prepared previously according to Example 3
is sprayed on, first for 2 hours at a spraying rate of 20 kg/h, then at 24 kg/h and a spray pressure
of 0.8 bar. The suspension is stirred constantly. The temperature of the air supplied is at most

75°C. The amount of air supplied is about 1900 m>/h.

Then the pellets are dried in the horizontal pan (5 revolutions per minute) at an air inflow
temperature of at least 30°C, at most 50°C, and an air inflow amount of 500 m*/h over a period of

about 1 to 2 hours.

325 kg of the pellets thus obtained are then loaded once more into a horizontal pan and heated to
43°C. 900 kg of the suspension prepared previously according to Example 3 is sprayed on, first
for 2 hours at a spraying rate of 20 kg/h, then at 24 kg/h and a spray pressure of 0.8 bar. The
suspension is stirred constantly. The temperature of the air supplied is at most 75°C. The amount

of air supplied is about 1900 m’/h.
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Hydroxymethylpropylcellulose 2910 4.46
Dimethylpolysiloxane 350 0.08
Talc 34.41
Hydroxypropylcellulose 34.59
HPMC-capsule 90®
Total 522.4

M equals 150 mg free dabigatran etexilate
®) Weight of the capsule approx. 90 mg

10
Particularly preferred embodiments of the invention, although already mentioned hereinbefore,
are summarized one more time below. The invention relates to method for preventing stroke in a
patient suffering from atrial fibrillation, wherein the patient has no risk factors for major bleeding
events, the method comprising administering to the patient 150 mg b.i.d. of dabigatran etexilate,
15 optionally in the form of a pharmaceutically acceptable salt thereof. Particularly preferred the
method comprises the administration of 150 mg b.i.d. of dabigatran etexilate in the form of the

pharmaceutical composition disclosed hereinbefore by way of example.

The invention furthermore relates to the use of dabigatran etexilate, optionally in the form of a

20 pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the prevention
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of stroke in patients suffering from atrial fibrillation wherein the patient has no risk factors for
major bleeding events, wherein the use comprises the b.i.d. administration of 150 mg of
dabigatran etexilate, optionally in the form of a pharmaceutically acceptable salt thereof.
Particularly preferred the use comprises the administration of 150 mg b.i.d. of dabigatran etexilate

5  inthe form of the pharmaceutical composition disclosed hereinbefore by way of example.

The invention relates as well to a medicament for the prevention of stroke in a patient suffering
from atrial fibrillation wherein the patient has no risk factors for major bleeding events, the
medicament comprising 150 mg of dabigatran etexilate, optionally in the form of a
10 pharmaceutically acceptable salt thereof. Particularly preferred, the medicament is adapted for
b.i.d. administration. Particularly preferred the medicament comprises the administration of 150
mg b.id. of dabigatran etexilate in the form of the pharmaceutical composition disclosed

hereinbefore by way of example.
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1. A method for preventing stroke in a patient suffering from atrial fibrillation, wherein the
patient has no risk factors for major bleeding events, the method comprising administering to the
patient 150 mg b.i.d. of dabigatran etexilate, optionally in the form of a pharmaceutically

acceptable salt thereof.

2. Use of dabigatran etexilate, optionally in the form of a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament for the prevention of stroke in patients suffering
from atrial fibrillation wherein the patient has no risk factors for major bleeding events, wherein
the use comprises the b.i.d. administration of 150 mg of dabigatran etexilate, optionally in the

form of a pharmaceutically acceptable salt thereof.

3. A medicament for the prevention of stroke in a patient suffering from atrial fibrillation wherein
the patient has no risk factors for major bleeding events, the medicament comprising 150 mg of

dabigatran etexilate, optionally in the form of a pharmaceutically acceptable salt thereof.
4. The medicament according to claim 3 adapted for b.i.d. administration.

5. A method for preventing or treating thrombosis in a patient in need thereof and reducing the
risk of a major bleeding event, hemorrhagic stroke, intracranial stroke, or mortality compared to
conventional warfarin therapy, the method comprising administering 150 mg b.i.d. of dabigatran
etexilate, optionally in the form of a pharmaceutically acceptable salt thereof, wherein the patient

has not undergone surgery within 10 days.

6. The method according to claim 5, wherein the patient has not undergone surgery within 42

days.

7. The method according to claim 6, wherein the patient has not undergone surgery within 90

days.
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bl eedi ng, "patients with a bl eeding diathesis, or patients with spontaneous
or pharmacol ogi cal inpairnment of henostasis; organ |esions at risk of
clinically signifjicant bleeding, including henorrhagic stroke within the

| ast ez%ryﬁh%}eﬂwt jesprdingior dhainh 1 7 AEhe| Wieiginghe menitering peais ever @ateniet ef atnd
duringkggglggﬁﬁg hour after renoval; and concomtant treatnment with

qui ni di ne, verapam |, etc. or alternatively concom P-gp inhibitors.
Hepatic inpairnment: Patients with noderate and severe hepatic i npairnent
(Chil d- UQE C q@gﬂflc tion B and C) or |iver disease expected to have any

i mpact 2 bn 8¢ MmFRAd ace ‘Eﬁdﬁorfga‘HUW Aot 8| Whareia dhe BropHaripg peques ever adleapdiof oh of
liver gpayfnrar>2 Upper Limt Normal (ULN), or hepatitis A 25B, or C or
expected to have any inpact on survival were excluded in clinical trials.
Therefore the use of dabigatran etexilate is generally not reconmended in
this population. nmor r hagi ¢ _ri sk: e to the pharnmacol ogi cal node of

act i on??‘t ﬁb“ﬁ?@é‘)dog?dﬁﬁ' g4 tEbng B;P@tbe%fﬁ B4 Prijephn peqdethgreed e method

| nCr eagfibrisinzk a@hiMie8sl NG0CHIFPbI; 8ldFOdbigakian 2GBKitdd NoptlodGilyP i - the Udin2Sf
renal 30function or strong P-gp-inhibitor conedlcatloﬁ)are known to

i ncr eaergagsutjealhyaacospableasalie thereoft whelichf dreepatictiegs @es suifblch s deeentidnain
in dif%@;entgglinical settings, an increase in dabigatran WO

2010/ 0 gﬁ PBP2009/ 064874 51 pl asma | evel s does not automatically | ead
to an increased bleeding risk. In those cases, where such factors are known
to increase the bleeding risk and outweigh the clinical benefit, posol ogy
recommendations are given as appropriate. If different nultivariate factors
may | ead to an unknown henorrhagic risk it is advised to carefully nonitor
patients for signs of bleeding 5conplications. The instant invention is
preferably directed to the treatnment of patients that are not characterized
by an increased risk of bleeding conplications. In these patients, the
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15 increase the henorrhagic risk; and (c) bacterial endocarditis,
congenital or acquired bl eeding disorders, active ulcerative and

angi odyspwvebionssgest r oi nt esti nal di sease, and henorr hagiPCTEPR@RM64364
nonths). In addition, an increase in &he risk of bleeding can occur via
speci fic pharnmacoki netic or 20 pharnmacodynam c interactions with sone
concom tant nedications and the follow ng treatnents should generally not
be adm ni stered concomtantly with dabigatran etexilate: unfractionated
heparins and heparin derivatives, |ow nolecular weight heparins (LMM),

f ondapari nux, desirudin, thronmbolytic agents, GPllballa receptor

ant ago@BstA, method fanpresetting Ngaytréiap ehroihbodis Ol &P pikienR A 488 fhere %evﬁﬁ:%ﬁh n K
antagoni sts.. It should be noted that unfi-actionated heparin 25 can be

admi ni SPBPEUNGdpwEEs RS d8sHeyb 16 Ahidabigatranactsatlatnt opdenallyl inythaofosmoof a
arteri | i i-on he stro P- i.nhi bj,tors .
ver apa%h?@gﬂ?fﬁ?%}l’ n-(glbgelp P‘g’ﬁé} 0 a{r)olﬁ%?%:dg’ncg%gﬁeglnt F@nvﬁnﬁﬁnﬁag‘gag%n{héfa@% '8t e
i s knowmnttaind¢agadat e dabi gatran plasnma concentrations which may al so result
in an increased bleeding risk. W) 2010/ 055022PCT/ EP2009/ 064874 52
Formul ati ons Dabigatran etexilate is preferably formul ated as the

met hanegul : 0 - The. oW . es e fo

illust rQat |T?118 Q%%an(ggéch)é}{ngs}og%éﬁgi én]gérteg] gkgi?igs%%gﬁlﬁ%g%%a%% OanIBOWetE'?fbég
for thelgmoducti on thereof that have been applied in the clinical trials
referred to in this 5patent application. The process for the manufacture of
t he pharnmaceutical conpositions used in the nentioned clinical trials is
char acher i TRe dth $66dr€He 0 BRlh | 4! ﬁz%t&x@lp%omghﬁ%’(}]ig%ti&f?ﬁlg Jdrﬁiﬁisﬁat?ﬁlu%‘?d
from pharmaceutical |y acceptabl e organic acid. thin the Scope o e

pr esenflabigaiantf &g peaent Aps & crgalint claancs ofi§8dnlt/mippeleas.e t he core!. The core
material 1 thus obtained is then converted into so-called isolated tartaric
acid cores 3 by spraying on an isol ating suspension 2. A dabigatran
suspengé.oThdmpthepatesidiaghs eauIeNilhihsi StoSB! WHELinMHbibathf $xANR! GRicRAES e i N
one or _nore process steps by neans of a coating process. Finally, the

act i vefsmdpaheengsentieally ascaprable st theraalis adwimsiered doi attlenstdiimtoatiise capsul es.
15 Determning the particle sizes of tartaric acid by air jet screening
Measuring device and settings Measuring device: Air jet screen, e.g.,

Al pi ne2’A 2OmkBoderaedisg As oneofilaiad 520W6| whérefudabigatrh c@kasE SptioRMIyakiRe: 1
nin/scggen, %$§n 1 m.n_each ggﬂto tge quinunlmeight loss of 0.1 g

Pr epar SPSH 2pPeumgrstEgally dossptaie stdhereet ReMImiviered eieatilenst ¢ mestherred into a
nortar and any |unps present are destroyed by intensive 25 pounding. The
screen with rubber seal and cover is placed on a bal ance, set to zero, and
10. 0 g2%f Thehmethod aekaddisg s ormefeclaims Sveilgheblereint dabigaeras eteritate, Sptienally iaahe

t oget h i its contents, rubbe eal ,. and. cover .are placed on the
door cotrmbrh biiedacE L) a{*‘%epia%%i Sl BTEO RIS Atfainiere? £ atidasty wands by air jet
screening for this tine. Then the residue is weighed out and docunent ed.

This process is repeated until the decrease in the weight of the residue
af t er &1 rThegnetbed aeqordige tosonenficlajms 300 gk awpireinidabipetrpa ewkilae, aptiondlly iSttlae t er

50C arid"10be e SRR et A RHRSy AP o RS Taglea *°

conventional m xing container having a dished end and stirrer. Stirring is

contin edg?t c ngtant_tenperature until a clear solution is obtained. Once
there 1 cPetapd aotding i presefplaips afte dp. wherginzlahigatrey ctegidae kogtiofallyantiar i c
acid | AN T 1 Ld 1scadded const ant
5t em?&g?ﬁ?g%gﬁﬁatg%tﬁa P? iah%%fag 162%};[??‘%%%35 Q%ﬁ és?erf %goraaggﬁaft’?‘{c?ﬁn?égs‘ended, t he
m xture is stirred for about another 5 to 6 hours. 1000 kg of tartaric acid
is addgd to a sIomAY rotating (3 revo]utions per mnute) unperforated

hori zoht af* &G TPh oy eine F?Hﬁ A gn F CHEHI i petiest hayiag @. congitionrheing
2000/ Zr&aled VRS Wﬁﬁaﬁr%Qhé&%ﬁ%H'&Qn@}ié’ihg:& a sanple of the acid is taken for
screening analysis. The acid inquesStion is tartaric acid particles with a
parti cl dayidissontintihg adraimgsgratipnnf @adan ® therpatking aadi d r ubber sol ution

obtai ned by the above nmethod is sprayed onto the tartaric acid particles
thus provided. During the spraying, the quantity of air supplied is
adjusted to 1000 nB/h and 35C-75C. The differential pressure is 2 nbar and
the speed of rotation of the pan is 9 revolutions per mnute. The nozzles
15shoul d be arranged at a distance of 350-450 mmfromthe filling. The acid
rubber solution is sprayed on by alternating with the foll ow ng steps.

After about 4.8 kg of the acid rubber solution has been sprayed onto the
tartaric acid particles of particle size 0.4-0.6 mmand the solution has
been distributed, about 3.2 kg of tartaric acid powder is sprinkled onto

~rN o2 1 o o —— Yy .= .



These cycles are repeated until the acid rubber solution is used up. Once
the process has ended, the acid pellets are dried in the pan at 3 rpmfor
240 m nutwe.20fmsprevent caking after the drying has fi nipena®200064874
intermttent programis run at 3 rpmdor 3 mnutes every hour. In the
present instance, this neans that the pan is rotated at 3 rpmfor 3 mnutes
at intervals of one hour and then 30l eft to stand. The acid pellets are
then transferred into a dryer. They are then dried at 60C over a period of
48 hours.,\Finall.y, .the part.icl ize distribution is determ ned by screen
anal ysi s (O Q%w%é%@/tgggﬁﬁb&? E@bb@/%gﬁ gatragyetedlate, optiongllydn fhg %“8 of
di anmet er of aQhBrhcButivallg QEdepRBRNASR th@edthe product. This fraction shoul d
make up >85% Exanple 2: Isolation of the Starter Pellets 5To prepare the
i sol ati ng suspension, 666.1 kg of ethanol are placed in the m xing

cont ai Rgr r I | cellul ose (3 g) is added with
stirri ?g gﬁggb%@?xgx%géﬁg%Bglﬁéqg%gér&n\?dé ?onfﬁté?{l ]ﬁ%g "the sane conditions
0.6 kg dimethi cone are added. Shortly before use, talc (33.1 kg) is added,
again wth stirring, and suspended. 10The acid pellets 1200 kg are poured
into tHé dbafehpdaspadmeds cleangl, wherewdhe pdvisw. evewtos Msading200) and sprayed
therein in the rotating pan wth the isolating suspension described above
in a continuous spraying process |asting several hours at a spraying rate
of 32 Rd/ M iosthachfer IRO@nking sirodteuinea paticdd vk driklofibiili@io8Othekgetibd comprisitfe

pellets. are also dried continuously wwth an air_supply at up to 70C. 15
After f‘ﬁ‘@ll’d%‘?%{ﬂ)rmﬁ l-cgé%rﬁia Fabetexidie qréignale 'gﬁ apmepf pohpramageyically

fractig [ of - ' : ' <1 0. is
St or e o o (T EPL O e ppEARFHEh R T Anilctich B AL Dl LT
Sus penglasma 3¢y eioo Hddbigatin ity themagipntdpywessl dbolio2@ngind. addbedt 180 72hIk gviefein

i sopro aenoélt.ein .Saaf’SLZOOdL 1 XI n? cont ai n%jﬁ fitted wth a pr o?el | er stirrer
and t h& PSS & 25 AsTeapsedrivin on 2 fpppy, blpedwg veat M5B ompated, tos gomsptianal
roughl wabf@fin iemdpy. Once the solution is clear, 132.3 kg of dabigatran

etexil ate net hanesul fonate (polynorph 1) is added with stirring (400 rpm
and the mxture is stirred for about another 20 to 30 m nutes. Then 21.15

kg of | Gryl.S nst: stirring rate apd 25stirring i s continued
2t the Sanmiecn@iheBrae UONIHAT ha bl eIt eR W drbleln B B bR
above alseait B8 @panlabl 3bonai43 ;gmdut under a nitrogen atnosphere. Any cl unps
formed are broken up by honbgeni zing using an UtraTurrax stirrer for about
60 to 200 m nutes. The suspension tenperature should not exceed 30C

t hr oughgut i . ry r .

2010/ 0265)'0 2T2HIghCI$ ? %@g 61 Bg(}rggigg Llﬂ éSI%C Bl'ﬁ’e{ﬂg%g %eér?llg ﬁ%%snllas }ég?lls rorfe%?b{ﬁ? {rla? He gwe% r

f ur t heabqut 68 @gilnty stoueilmgmihat no sedi nentation occurs (at roughly 400
rpm). If the suspension is stored at bel ow 30C, it should be further
processed within at nost 48 hours. If, for exanple, the suspension is

nmanuf agt ured @aBlos taeER@ingtto 2246m | & r bd B

hours. |If the suspensi ongi S s%ﬁélrg%,wfﬁ%lrreae%g%%sg% g?élggo%s&?%a‘é‘ﬁ%%}'é;bﬁgeen

f ur t hetbqyf 6@ agsddtombont 70 sg/mipst 24 hours. Exanple 4: Preparation of the
Dahi gatran Etexilate Active Substance Pellets 10 A horizontal pan with an
unperforated container is used (GS Coater Mod. 600). In contrast to the

f I ui di 2%d Thednesbd@deording t6 USABNSA, ORhérSinSBE FAehaORVEs 0Telablddirdh 280b&8HeP
pellets in the rotating pan by the "top spray" nethod. It i's sprayed on

t hr ougPonb 99 pe/anls tosabepi | Itﬁ/@i@t er. The dry air is passed into the bed of
pell ets through so-called i nmersion blades and transported away through an
opening in the back wall of the coater. 15 The horizontal pan is charged
with 32D Kieoahethdkatcarding it€ chitrn B4p@tHeadis tiohinajon ellecdG@osvdnNe 4 OfEKASAR N

and th@ gﬁd of pellets is heated up. Once a product tenperature of 43C has
been r e8RSV Hrayi ng begins. 900 kg of the suspension prepared previously
according to Exanple 3 is sprayed on, first for 2 hours at a spraying rate
of 20 kg/h, then at 24 kg/h and a spray pressure 20of 0.8 bar. The
suspend). ofih¢ megtodraceatdingnstomntof ylaimh 84 tte 3pewhérginethobldsing levels sU@Vidagdn iis at
nost 75C. The amount of  alr led i s about 1900 nB8/h. Then the pellets
are dr?egml?ledt‘ffé“%tg‘? F?B?lﬁrgllze%%g%‘%m?‘é@‘%ﬁqa%%r‘i%eﬂﬁféir- mnute) at an air inflow
tenperature of at |east 30C, at nost 50C, and an air inflow anount of 500
nB/h over a period of 25about 1 to 2 hours. 325 kg of the pellets thus
obtained are then | oaded once nore into a horizontal pan and heated to 43C.
900 kg of the suspension prepared previously according to Exanple 3 is
sprayed on, first for 2 hours at a spraying rate of 20 kg/h, then at 24
kg/h and a spray pressure of 0.8 bar. The 30suspension is stirred
constantly. The tenperature of the air supplied is at nost 75C. The anpunt
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Conmponent [ng] per capsul e Dabigatran etexil ate methanesul fonate 172.95(1)
Acaci a (gum arabicum 8.86 Tartaric acid 177.14 Hydroxynet hyl propyl cellul o
se 2910 dwvoaoiosei2dyl pol ysi |l oxane 350 0.08 Tal ¢ 34. 41 Hedrmeg@oomsicel | ul o.
se 34.59 HPMC-capsul e 90(3) Total 52234 (1) equals 150 ng free dabi gatran
etexilate (3) Weight of the capsule approx. 90 ng 10 Particularly
preferred enbodi nents of the invention, although already nentioned

her ei nbefore, are summari zed one nore tine below The invention relates to
met hod for preventing stroke in a patient suffering fromatrial
fibrillation, wherein the patient has no risk factors for major bl eeding
event s 41t ha nethoadior pRavehtndgr RNy Sirémbbds LAd thecAah %nﬁlaj’o@olé&m% bvedt, Of
dabi gatran etexilate, 15 optionally in the formof a pharneceutically ~
accept 4BMETT8agie stke.cipiramaniel stiokes oy metdlisy ied patisniren meel tempn] des ntethed

adm ni . . i.d. jgatran etexilate in the_ form of .the
phar na?é%l?]ltl %:lgg @gnr%%%%fl olléodll‘n c?'géég?ﬁfgﬁ %%%nefeg?gatﬁy ORHOP ‘é‘xglr‘f'pfoér.n ofr)
2010/ 0phaARPaRi R (R8¢ 1348 &t GRerobf, Sbr Bk epdtintdatd i bRy bagididtRfbAt! al

fibrillation wherein the patient has no risk factors for major bl eeding
event s PEGHIRAT BT hMeHtAIY SR wa Apyelssf dabigatran in e padient bektecambar 20fngliBD tagbait
dabi gat i e, i I i £ . rmaceytical |

accept by SEEARRGUR PPI|SORat K b ok B Bjof bRUBIEREGH B ot 0
adni ni sementiomal o¥arfhfio thayarly. dndovheodin deepagient ke net eixdek@dne sbignt \K}ﬁhﬁ]qlorﬂa$§. t he
phar maceuti cal conposition disclosed hereinbefore by way of exanple. The
invention relates as well to a nedicanent for the prevention of stroke in a
pat i en42 suffeefeddf 4c r i 4 by i [ ' e j: risk
factors for major bl géepg?%gﬂogévl%lm E q %thlteirrg |e\g@§r§érﬁ% %g%{rlrp?]fgéﬂﬁ%ﬂ fg(r)b?‘(?ré)@%\‘een
dabi gagbeui 4émngunl e ehouppdd ngialll.y in the formof a 10 pharnaceutically
acceptabl e salt thereof Particularly preferred, the nmedi canent is adapted
for b.i.d. admnistration. Particularly preferred the nedi canment conprises

the adasniEier meihod @tordh@ Wlc1fin 40, whtrefAMIRARGRAN ISLRXI @atb‘?%/ajtﬂa the bEBfe%hOf
t he pharmaceutical conposition disclosed hereinbefore by wa of exanpl e.

WO 20187050 2gpdyiepxgd QB4 58 W Claim 1. A nethod for preventing
stroke in a patient suffering fromatrial fibrillation, wherein the patient
has no risk factors for major bleeding events, the nethod conprising

adni ni 44.erThegmethot lrecqrdingent cldib04 ywhereindthe Oflaghiad i@ alsr FNd B @ah &€ between
opti onalla)lé% I n }Eﬁ beg&T ?‘; a pharmaceutically acceptable salt thereof. 2.
Use of? ISG&SF te.pheut YAp&Mloptional Iy in the form of a pharmaceutical ly
acceptabl e salt thereof, for the manufacture of a nedi canent for the
prevention of stroke in patients suffering fromatrial fibrillation wherein
t he pa#}.enfthehasthnd actaiingdotaaim #brwhajer the| et ivels eoft dabigahen eird) befh@etis e
conpri Ses e b.d.d. admnistration of 150 ng of dabi gatran etexil ate,

opt i on& “{,@Hgm‘%%’f’ﬁfg@d@ armaceutical |y acceptable salt thereof 3. A
medi canent for the prevention of stroke in a patient suffering fromatrial
fibrillation wherein the patient has no risk factors for major bleeding
event s46.t Hée raethed aegerdingipclagnry , Y@ reiy thd nuidyi Weadirgnerenesd b difethreatening
opti 0“@1'&%&%&&?6 formof a pharmaceutically acceptable salt thereof 4. The
medi canen ccording to claim3 adapted for b.i.d. adm nistration.

47. The method according to one of claims 41 to 46, wherein the plasma levels of dabigatran

etexilate is determined using the standardized lyophilized dabigatran method.

48. Use of dabigatran etexilate or a pharmaceutically acceptable salt thereof for making a
medicament for treating atrial fibrillation, wherein dabigatran etexilate, optionally in the form of a
pharmaceutically acceptable salt thereof, is administered at 150 mg b.i.d. dabigatran etexilate,

optionally in the form of a pharmaceutically acceptable salt thereof.



5. A nethod for preventing or treating thronbosis in a patient in need

t hereof and reducing the risk of a nmajor bleeding event, henorrhagic
stroke, iwoOnraoveamzal stroke, or nortality conpared to cenvartéooneds7aarfarin
t herapy, the nethod conprising adm ni@tering 150 ng b.i.d. of dabigatran
etexilate, optionally in the formof a pharnmaceutically acceptable salt

t hereof, wherein the patient has not undergone surgery within 10 days. 6.
The net hod according to claim5, wherein the patient has not undergone
surgery within 42 days. 7. The nethod according to claim®6, wherein the
patient has not undergone surgery within 90 days. WO

2010/ 0850 2PRCIERRONIM D 6 816din 5B, vherdi@abRhiff cRGARE IbRBnaRy ¢ MdTofm of a
wherein the major bleeding event is a |life-threatening bleeding event. 9.
The nePhtaseisaty agrepigblersalt thescofyis admimistered fpmd months agd atord. ncr eased ri sk
for henorrhage than the general population. 10. The nethod according to
claim5, wherein the patient has at |east one risk factor for ngjor

bl eedi 5. eltentse. accdidingl e claih HG( vaheri dubigatran eleRildtt SoptSILid tHehforRabs gnt
has no hiSk factors for major bleeding events. 12. A nedicanent for

J . . €
t r eat nBRATEFEYGRRYBerEPlablesaly thesgat s pdminisiensd forfemenths apdimortiuci ng the ri sk
of a major bleeding event, henorrhagic stroke, intracranial stroke, or
nortality according to one of clains 5 to 11. 13. A nethod for preventing
st r oke5i.n Ehepasei @odrdiegy inglanh 48¢ adiereim dalbipatodte etekititendniphsly of tRNMRM SM
risk factor and reducing the risk of a major bleeding event or nortality
conpar ﬁﬁar{“&‘?%ﬁe #9C6R glev?,gl,t f}%ﬁ‘?‘ﬁ ig pdpigered fr Y@ERBS conpri si ng
adm nistering 150 ng b.i.d. of dabigatran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof, to the patient. 14. The
met hodS&c ddredisspecordmgatonelaign 4fhsherem thlEgatranoktexildtéyr griboosllys in dre frmodf $m

i sk f [ S. Ssel d, f h . L St i f: havi f
a1 ool Bleg el SRk AR AR RR ForodnShts  Ravi ng & hi st ory of

a transient ischemc attack; (d) having a history of a thronboenbolic
event; ée) having left ventricular dysfunction; (f) having an age of at
| east &5 yidErieAS40IdE gClaimy H8p Mbegin deligatran: etexflatéanptingalhninate fofmasf a
| east - - ' [ . ) . | n age of at |east 65 years
and haVi nggg%lr%g% r’g‘/&a %@g;ﬁgﬁ%ﬁ%@gs a‘ﬁa‘ﬁ%“&% 58 26886 opers EP2009/ 064874 60
(1) having an age of at |east 65 years and having peripheral artery
diseasg é§$ The net hod accoraing to. claim 13, wherein the mjor bleeding
event P i‘fséjatcﬁ?rél}i’cgeﬁ’l ﬂ@‘nb éeﬁ’i“ﬁrﬁl%é@iga}traﬂfﬁtemﬁ_@a rdtinealyatic Bediorng afo
cl ai m Jdrmubi@EighlRy atéagﬁnaate sQPthehRs é@&@@%sﬁ&b@fdr'4‘8%6rﬁﬁk 17. The method

, fu

according to one “of aine 5to I er conprising nonitoring the

patient for bl eeding adverse events. 18. The nmethod according to claim17,
conprisi ngs (a) adm.ni sterin o_t he. pati.ent dabigatran etexjlate

opt i o_nszﬁ'l 3" he nus% hagc?rg}n'% O "1?%“% ﬁg’r W_h‘&rgﬁlt 3 gHipnacee bt ampgoRdi n therfegn ofz0
ng b. i pithrmaddalicaTBniccepthtlg silh@eRAE, ii@miRkerbd ffdonGaRdver se events; and (c)
adm nistering to the patient dabigatran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof, 110 ng b.i.d. if the

nmoni t o4 ng, d rm. bl eeding adverse event. .19. The nethod according to
cl ai m§167 o %‘3@ %gf&é{n HPI Hg ICr#t())nl Sor ?rﬁ%‘%‘&éﬁm sett%\llléfﬁ’ é’pB%‘?E{ﬁgdmof Caforme 9Lta 3
nont hsphafacetitieallyeichgsiatile salt derrgf, tfor 6k aafnkht 6f atdhid, fibMMarigh."N the nonitoring
occurs over a period of at least 6 nonths. 21. The nmethod according to
claim17 or 18, wherein the nonitoring occurs over a period of at least 1
year . . ' ing.thr 0Si $, 1 atignt .i.n
peod therSop At (B UEHERN! DLkl Gl ARHORRi A RET  Tniy h PR LR it
dabi gatspmnt tetasdast ahe acapding ratlhiyn 4 udidee afboirdnebnpherggaeaut i cal |y acceptabl e
salt thereof, wherein the patient is not suitable for conventional warfarin
t herapy. WD 2010/ 055022PCT/ EP2009/ 064874 61 23. A nethod for preventing or
trealiﬂglgnﬂggﬁ@gﬁﬁan a patient in need thereof, the nethod conprising
adm nistering 150 ng b.i.d. of dabigatran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof, wherein conventional
warfarin therapy is contraindicated. 24. The nethod according to claimS§5,
wherein patient has a creatine clearance of nore than 30 nL/mn. 25. The
met hod according to claim5, further conprising discontinuing

adm ni stration of dabigatran if the patient has a creatine clearance of 30
mL/mn or |ess.



26. The nethod according to one of clains 5 to 16, wherein dabigatran
etexilate, optionally in the formof a pharnmaceutically acceptable salt

t her eof iwoadmvossmered for at |least 3 nonths. 27. ThePoetiroeomcssos di ng to
one of clains 5 to 16, wherein dabi gaiSran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof is admnistered for at |east
6 nonths. 28. The nethod according to one of clains 5 to 16, wherein
dabigatran etexilate, optionally in the formof a pharnaceutically

accept abl : f A i r. far .at |east. 9 hs. .29, The
ot hod adDof i eBERE R BB i e Mo pesF g il ik veieaf 1 S e
optional |y iofi dabigafrat mteailae, phasmAIgel tiealdnh €L phadhResdally t Re&RM e isﬁ}t
adninistere%f%gr at. | east 12 nonths. 30. The method accordihg to one o

clainms 5 to ofy#dr ei n dabigatran etexilate, optionally in the formof a
phar mace'('lsi Gt Y Q@@Q%ea&}e%oﬁ@%settt;ﬁ &filly! S admnistered for at |east 48
nont hs. 31. A nethod tor lowering the i7sk of an adverse event in a
patient having a condition being treated with warfarin, the nethod

conpri sipng; (a). discontinuing adm pistration of warfarin to the patient;
ond’ | W20 BHRSRAT ESO0rE SHaTe T DABy i Aol citrilgtio af Rk paf Sumie
150 ng cBmbri i ; [ : i | Yeql : Q :
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31, wherein.the. adverse event is hleeding. 34 A nethod for preventing

str okeg‘lijﬁﬁgd pat ﬁagﬂttreﬁfr?ﬁ??%ﬁ%f‘rhf‘ nﬁ%barni txI‘j’h%ﬂ%l"%’n(,’f 1R aesrssioke entsienis ggibolism
adm ni s e inferidao Cm&tibngwa@faﬁq%@r%‘ran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof, to the patient and nodifying
the adm nistration as necessary to maintain plasma | evels of dabigatran in
t he paghe t 20 ngjnl bout, 180 ng/nlL, wherein the patient
o a0 apsceptEsR ABtraind BT 38 oG tnraem e L opay Cdloper Year on
conventiatash veaad ANl % gengeain dabddutrad R 1418 E RE 0265¢ 95 Qfidbne!ifdeF0aBd.53 to
mhereinﬁ%hegglasna | evel s of dabigatran are between about 43 ng/nL to about
143 ngfAE P EwPeriEyls®9dd according to claim 34, wherein the plasma |evels
of dabigatran are between about 50 ng/nL to about 120 ng/nL. 37. The

met hod according to claim34, wherein the plasnma |evels of dabigatran are
bet weehl.aBouedigOneng foristrbke abpatient?Gvittgdtribl fibrBtiofl Beristes habka coDpaiing a tiked
clain1a4 m@gﬁfi% th .ﬁ{asna.vaelsHig dapi atran are between about 60

ng/ nL £&eaBbHzb! nr@r 1s cqgyyalephio 1M QT dARieAtEn s lgtech- bd. iyithuredyged raties
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met hod acpgiding togoneIBf C ainéﬁgig?gﬁgg?maﬁgggﬁﬁgtﬂgh%%ﬁgﬁg?T%3§F%H%¥
dabi gawithis 4 median &llevnepiofiaOnygarshe st andar di zed | yophi | i zed dabi gatran

met hod. WD 2010/ 055022PCT/ EP2009/ 064874 63 41. A nethod for preventing or
treating thronbosis and preventing a major bleeding event, henorrhagic

st r oke62.i The mediaiedt a86draitg, to QlaifW1{ ¥ith kited 6F BajBPhéRBlrhidd J18b%4 Pé‘rf g%%f onthe
met hod conprising adm nistering 150 ng b.i.d. of dabigatran etexildte,

opt i on¥AIgIY ﬁer\‘ilﬁ%-ﬁ%lﬂeb?’e% opabigalea rtexdlatd 150xoe éptBlle salt thereof, to
the patient and nodifying the adm nistration as necessary to maintain

pl asma | evel s of dabigatran in the patient between about 20 ng/nL to about
180 ngbILA mbticapiant fdrerqaahémnf airinl dibrilati@cuteH ofistlkd Smisid Hfixkd e8ds By
event en cog@ﬁred to.cgﬁventional war farin theragy and wherein the

pat i entabigatrap thich esaybilens i df revafidebigatren gigydate 4a.d. Tt reduded dnertadity s ng
to cl aj , oIkl : ' r.e.pet ween out 43
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t he pleflshtytasel s of dabi gatran are between about 50 ng/nl to about 120

ng/ m.. 44. The nethod according to claim4l, wherein the plasm | evels of
dabi gatran are between about 50 ng/nL to about 70 ng/nmL. 45. The met hod
accor 4 9The nfedrbedtlacchigd Lidclhi l f fo en
about 60 ng/nL to about 1Od§ﬁg?%%?6mﬁgﬁﬁ$%gﬁﬁ t 8 ‘32%@%%3%59€% gﬁﬁ%%% ,
wher ei Yerius 8 .034p per ysiaeer daljgaiveantSOinsg Ep<I0iG4@).t hr eat eni ng bl eedi ng event. 47.
The met hod according to one of clains 41 to 46, wherein the plasma |evels
of dabigatran etexilate is determ ned using the standardi zed | yophilized
dabi gatran nmethod. 48. Use of dabigatran etexilate or a pharmaceutically
acceptabl e salt thereof for making a nedicanent for treating atrial
fibrillation, wherein dabigatran etexilate, optionally in the formof a
phar maceutically acceptable salt thereof, is admnistered at 150 ng b.i.d.
dabi gatran etexilate, optionally in the formof a pharnaceutically
acceptabl e salt thereof. WD 2010/ 055022PCT/ EP2009/ 064874 64 49. The use
according to claim48, wherein dabigatran etexilate, optionally in the form
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58. A kit conprising: WO 2010/ 055022PCT/ EP2009/ 064874 65 (a) a nedi canment
for the treatnent of atrial fibrillation conprising solid dose units of 150
ng of dabwoabvrozssetexil ate, optionally in the form of arpharPowomstsical |y
acceptabl e salt thereof; and (b) instauctions to use one solid dose tw ce
daily. 59. A nedicanent for preventing stroke in patients with atri al
fibrillation at risk of stroke conprising a fixed doses of dabi gatran which
i s equi vaI ent to 150 ng of dabigatran etexilate b.i.d. wherein events of

stroke en c_enbolism as pri y Qutconme are not inferior to
unbl i n8 ﬁ] 8‘5?@8%9&@&?18&%%&%@@ \§n8ttﬁl6ﬁ SOTRRIgHha Aaliggipnuprodrugthy is
years §1deQ1|ﬁQal@ﬁt Witisih @8 Gn&W0%5 1B | S50/ ddvi a%{ah@fgéﬁﬂ\eﬁgggr%‘%h?nal war farin

t herapy. 60. The nedi canent according to alm e primary
outcone is 1.70% per year on warfarin versus 1.11% per year on dabigatran

(relatiy ., 95% confi denc rval 0.53.to 0.82;
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is equivalent to 150 ng of dabigatran etexilate b.i éuce rates
of maj Brethsapwionatg coresnondingrty 100t mermé debigparre dtexidate rappherdjmda adjdusteetthent
war f ar | 1r£15r?at ment wthin a nedian followup of 2.0 years. 62. The

medi cament according to claim6l, with rates of mmjor henorrhage of 3.46%
per year on warfarin versus 3.22% per year on dabigatran etexilate 150 ng

03:0.3%% 63. A nedicament for treatment of atrial fibrillation at risk of
st r okebGorfpeimasthed acoordieg tQiereef eleirgabi @Ja}@r aa %liﬁhorgtlewttmm thetdabigatt®0 ny
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of 2. Owytbansntiplétlet Fgant.nedi canent according to claim 63, WI th rmrtal ity
rates of 4.13% per year on warfarin versus 3.63% per year on dabi gatran 150
ng (p<0.047). WD 2010/ 055022PCT/ EP2009/ 064874 66 65. A mnedi carrent

accor dgf9 trRe GR 6 hat
e bl ool Ve e R Sk 8T ST, O R AT N hd 1€
150 nyadminisgered dessghaneaticquatentl Odopadidag t o one of claims 59 to 64
conprising a dabigatran prodrug that is bioequivalent within the range of
80%to 125% w th an anount of dabigatran etexilate methanesul fonate

cor r esmNdhsgndtRodl béofdin@to SRl Gt GhBreat Brel dnd ?ﬁt@&pig'eﬁtdls' RpRind dipyﬁdamole
treatnent reginen, A 67. The net hod accor di ng to one of clains 1, 22,
23, 34clopidogrel, ahserimpb, epie batise. gitofikAn.eeroprosiane], wpspiakiinaist.y of pllaentnogm of
a pharjmcetically acceptable salt thereof, is co-adnministered with an
antiplatelet agent. 68. The nethod accordi ng to claim®67, wherein the
anti pl atel et agent is aspirin and is admnistered at | ess than or equal to

100 .. 69. The net hod aiccordl to claim67, wherein the

ant i pl agegrding,ior pi¢ ofyelaims Baﬁtgﬁe 22:(:%&4@1@@ A&l Wherswi %e Wabigatran
eptifi onkil 0, | as
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or 41,withen entiarthytndiglagepdt ran etexilate, optionally in the formof a
pharmaceutically acceptable salt thereof, is co-admnistered with an ant
iarrhythmc agent. 71. The nethod according to claim 70, wherein the

ant i ar7ihyThetinethdg @dtordmgdo RALR |

bl ocker, beta bl ocker, gr cal c?ﬁjmwg?ﬁ?%ﬁg{ée%lngﬂgﬁ)}g?ﬁc %%QQLIS@%%E%SICMMEI
accor dilegker,godival ehangel bigekew batattheckantor aalcinyt ¢hainel dieker. i s qui ni di ne,
procai nam de, di sopyram de, |idocaine, nexiletine, tocainide, phenytoin,

fl ecai ni de, encai ni de, propafenone, noracizine, propranolol, esnolol,

met opr7d. ol The im@hed ,acas@n@! @ .cldin0der Gitereis Othal Mtiardl %tlb ! agéﬁt id bwiﬂlhtn@e
erapam |, .dil t| azem anj odarone, bretylium ver apamni | t1 azem
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A met or%n%’r fglven{ i ngmﬁﬁogoalt ?SE%O(’% ro élog (gl SP?lgﬁf‘%Pﬂarﬂléeedota’?e’r eof
and r eﬂxﬁmlmg iblneilid¢, ekapamile aﬂdaz&m&ﬁﬁécﬁtoﬂfpbi&}lhﬁﬂ/ \%ﬁﬁﬁﬁﬁﬁledllﬁ&eﬁp a&r&l'aélh@nal
war farin_ therapy, the met hod conpri sing adm nistering 150 ng b.i

dabi gdtf X&t-exilate, optionally in the formof a pharnaceutlcally
acceptable salt thereof. 75. A nethod for preventing or treating
thronmbosis in a patient in need thereof and reducing the risk of vascul ar
death conpared to conventional warfarin therapy, the nmethod conprising

adm nistering 150 ng b.i.d. of dabigatran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof 76. A method for preventing
or treating thronbosis in a patient in need thereof and reducing the risk
of aII-cause nDrtallty conpared to conventlonal marfarln therapy, t he
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73. The method according to claim 72, wherein the antiarrhythmic agent is quinidine.

74. A method for preventing or treating thrombosis in a patient in need thereof and reducing the
risk of cardiovascular mortality compared to conventional warfarin therapy, the method
comprising administering 150 mg b.i.d. of dabigatran etexilate, optionally in the form of a

pharmaceutically acceptable salt thereof.

75. A method for preventing or treating thrombosis in a patient in need thereof and reducing the
risk of vascular death compared to conventional warfarin therapy, the method comprising
administering 150 mg b.i.d. of dabigatran etexilate, optionally in the form of a pharmaceutically

acceptable salt thereof.

76. A method for preventing or treating thrombosis in a patient in need thereof and reducing the
risk of all-cause-mortality compared to conventional warfarin therapy, the method comprising
administering 150 mg b.i.d. of dabigatran etexilate, optionally in the form of a pharmaceutically

acceptable salt thereof.



