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The present invention relates to nethods of using dabigatran etexilate,
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25 Sunmary of the Invention Methods for preventing or treating thromnbosis
in a patient in need thereof are provided while preventing an adverse

bl eedi ng event. The nethods involve adm nistering an effective anount of
dabi gatran etexilate, optionally in the formof a pharnaceutically
acceptabl e salt thereof, to the patient where the patient has not undergone
surgery mnthrn 10 days 42 days, 50 days, or 90 days. 30 Such conpositions
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More specifically, the invention relates to a nethod for preventing stroke
in a patient suffering fromatrial fibrillation, wherein the patient has at
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adm nistering to the patient 110 ng k2i.d. of dabigatran etexilate,
optionally in the formof a pharmaceutically acceptable salt thereof. This
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atrial fibrillation, wherein the patient has at least two risk factors for
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includes: (a) administering to the patient dabigatran etexilate, optionally
in the formof a pharmaceutically acceptable salt thereof, 110 ng b.i.d.;
(b) monitoring the patient for bleeding 10 adverse events; and (c)

adm nistering to the patient dabigatran etexilate, optionally in the form
of a pharmaceutically acceptable salt thereof, 150 ng b.i.d. if the
nonitoring determ nes no bl eeding adverse events. The nonitoring step may
occur over a period of at least 3 nonths, at least 6 nonths, or at least 1
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15 Anot her enbodi ment of the invention relates to a nethod for |owering the
risk of an adverse event in a patient having a condition being treated with
war f ari n,wohelmssdzad conpri sing: (a) discontinuing adm RCTEP2C00OMSOS
warfarin to the patient; and (b) adninistering to the patient 110 ng b.i.d.
of dabigatran etexilate, optionally in the formof a pharmaceutically
acceptabl e salt thereof. In one enbodinent, the condition is SPAF. In

anot her enbodi nent, the adverse event is 20bl eeding. A further enbodi nent
of the invention relates to a nmethod for . prevent] 104 '
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invention is a nmedicanment for preventing stroke in patients with atri al
fibrillation at risk of stroke conprising a fixed doses of dabi gatran which
is equivalent to 110 ng dabigatran etexilate b.i.d. wherein events of
stroke or system c enbolismas prinmary outcome are not inferior to

unbl i nded adjusted warfarin treatment wwthin a nmedian followup of 2.0
years stroke or systemc enbolismis not inferior to conventional warfarin
t herapy, preferably where the 10 primary outconme is 1.70% per year on
warfarin versus 1.55% per year on dabigatran (relative risk 0.91, 95%
confidence interval 0.75 to 1.12; p [non-inferiority]<0.001). Another
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The invention further includes the above net hods, wherein the dabigatran
etexilate, optionally in the formof a pharnmaceutically acceptable salt

t her eof , We 20m/&802iNi stered with an anti arrhyt hm ¢ agen®PCTEPRO0Q064303 €,
wherein the antiarrhythm c agent is & potassi um channel bl ocker, sodium 10
channel bl ocker, beta bl ocker, or cal cium channel bl ocker. Preferably the
antiarrhythm c agent is quinidine, procainam de, disopyram de, |idocaine,
nmexi | etine, tocainide, phenytoin, flecainide, encainide, propafenone,

nor aci zi ne, propranolol, esnolol, nmetoprolol, tinolol, atenolol, m odarone,
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atrial fibrillation. Cther indications also exist, see, e. g., US Patent 5
Appl i cation Pub. Nos. 2008/ 0015176; 2008/ 0039391; and 2008/ 0200514. The
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118y MOl Wnfifordadsl Y and 150 ng twice daily with warfarin. 15 As noted above,
managenent of warfarin therapy is conplex, and failure to adequately
nonitor patients is associated with risk. Warfarin has a narrow therapeutic
wi ndow, a slow onset and offset of action, and is associated with an
unpredi ctabl e dose response. It also interacts with many common foods,
drugs and al cohol which alter its therapeutic effect, putting patients at
risk of either a bleeding or thronbotic event. Therefore, warfarin therapy
requires careful individualized



20 dosing and frequent nonitoring. The significant limtations of VKAs have
created a need for an oral anticoagulant with a rapid onset of action,

m ni mal dwogoiomsenzact i ons, and a predictabl e anti coagul atirar2@biensts t hat
needs no nonitoring. The oral direct $hronmbin inhibitor, dabigatran
etexilate fulfils these requirenents. The onset of anticoagulant effect is
wi thin one hour of dosing, and is adm nistered once or tw ce daily, wthout
nonitoring. 25 Dabigatran etexilate exhibits no food interactions. Oal

bi oavajlability. is | ow averagi 6.5% 11 is. abolized by tissue .
ot or albeane; gobdimgus it EEMsGHTE daoshibeuriopaieory 1t & & MSETHeHs NS ¢
2-3 h:ﬁlé&mg el ARG Shb@ieR, (DS elasRy Balfed i LpdtenlAnd % Aasad t er

mul tiple doses. It has a |ow potential for drug-drug interactions as this
pr odr ugsk for hemombagehthian 2kd génerambpibéisn.ndn yiehduwber3@obodimkntoof thesymethhd,ome

P-450 d t | izi . _Dabi . i tely,b d. (25- 9
o pl ABHEIBIAS! oy TP PRAURES S 2 s ) & SPEHCAER, b
dais y. ¢ EmBRTof (MEHRABOK0SBAREPGT hERR IR GAB Faibin AR A BE Shajo5lehe

dabi gatran is cleared unchanged by the kidney. The renai nder undergoes

conj ugettehbmemiorthagjt sicelten miteacaamial strokd, or mogialitygragersding iaids m¢iheds appee. The
excreted. primarikly.in the.bi,le. 5Dabigatran binds..direc and .reversi bly
Co t hrarBPRe e fostribdd L AineE comR BBhA ARGl B bt PR RALETTIE.

fi bri nwhighhh&iedest (g adivi@btetihgpo tHe pAtiRnCodigHiah ietsxilarS @ﬁd@aﬂ@dntﬂ’ﬂd’ rhust a
formati on. Dabigatran, unlike heparin, also inhibits thrombin that is_bound
to fi bIPhaﬁmé‘?eufle’g]rYl srcerigblgcraltitbereph ddb g b1da by amaniiariag Hhy patieny derebleeding

d nd r i . j 1@k Stin 14

ol R PSR CP i RRrokRb B PRIch! Bibiddbed TR RSLhLA TRy WIS L,
par al | #phdkthapduaisally saptebit salt ilenanf, 1) mp bhi.dotfhke ndinitedhg téteonibesmo bleeding
inhibitors, the correl ati on between aPTT and da@%?agraFaglgsna
concentdVAFEGiYEN s HisnTPRItIINE HFR FRayoPfsTteY it BENRH PLBF 15a8y- APty £f Lpflehed
responge,@t .ghak Rlasma concentrations. The ecarin clotting time and
thronbin clotting time have steeper linear correlations wth dabigatran
concentrations and | ower variability. 15 Dabi gatran has been approved in

Eurpope. for the.preyvention of thronboenholismafter hip and ,knee surger I'n
Ul P S Rl Bass it VAP alsPtripiss i HEon JoL Lok T FrCed TVIE flaFiho
wher e phestRAL] BFdmbosisabr rhbKishOfisk AERFBAEFIAaLinS e ki €T a MBjoe BlebdiE el or
application is term nated. Such treatnent periods are limted and generally
r angi nigoftaliisn cotpaepdstopenventipnalypifein dicrapy, teyscthod Berwiisiag sinykstegng 1§
and effi abi gat jt i i gul y in & '
nethodg%ﬁﬁg%rgé%%?g%%gé%%gﬁﬂgﬁm% 3@ séfﬁﬁé@@%ﬁagigéﬁé?*’%ﬁ%ﬁgqgﬁﬁﬁﬁﬁﬁéﬁ¥ of
t he i nyhefdolf,00, thé@ paiinhoRisls fetaay ifstedrokerarpkemento tig shysiciavirdnge tahsooddfinsd s
in a patient in need thereof wherein the patient has not undergone surgery,
patl i clgremPslowhi p and knee surgery, for at |east about 50 days, at |east
about 60 days, at |east about 70 days or |onger. The method invol ves

adm nistering a daily dosage of 25from 100 ng to 600 ng of dabi gatran

et exi | ht eneormtzodidnentrnefakis tmeatbdd, thamagp bidedmgsaknt is adifeghreateningrvddederg event.

enbodi prent, .t he .hods find use in. preventjng th 0SI. S, olism or
str _ok_qu ﬁnc.;athga?rp ‘I’f_g‘m\‘RPtt H£ U ilﬁ?tﬁ?‘#’bﬁ}lglﬂagﬁ?tohas( %tﬁ‘)a{ %I;tf)f afyeh hgﬂgc@ﬁ%‘ﬁ% st
adm ni g&efibd ndiydairth¥r d98R8Re GhoMtbriff gt hitRnBTBY MeclingdAdISR! BAhts, which
etexilate, optiodonally in the form of "a pharnaceutically acceptabl e 30salt

t h2f eoincludes:t (a¢ asiatinsteringhter dien pativat plabigeran jetexalatea aptidodbd in itk o afna
adver se bl eedi ng, event articul arly when .conpared.to. treatnen f th

pat | enbr BT arRa PPt G T Bb S TRET Eo B0 o oRrRa 68 biets 5 bleffine
publ i cadvepye bnthdSHedmineseideStothe PREROIaHEftfa0rc@xilaR) 5Pl In @fetform of

di fferent possible dosages for the Prevenplon of stroke in patients with AF
wer e nmephdreneeitically pecepiable salviksreot, 130 pEpgide ifdhe Bwalternshdetemrinegmo risk for a
appropriate.treatnent -for_a.specifi tient f { f F S
APl s R e e SN e e R T S T S

di 3¢ i clohthisf ortdd&aphlysdagi an had to decide on the appropriate nedication for
a patient that suffered fromAF and at | east one risk factor for major

bl eedi ng events as defined herein bel ow Thus, an inportant objective of
the instant invention is to provide for a nmethod for the prevention 10of
stroke in a patient suffering fromatrial fibrillation, wherein the patient
is further characterized by at |east one risk factor for major bleeding
events. Patients suffering fromAF nay have additional risk factors for

t hronbosi s, enbolism or stroke. These stroke, thronbosis, or enbolismrisk
factors are known to the physician and defined 15herei nbel ow. However, the
met hod according to the invention focuses on the prevention of thronbosis,

R - o Y T T o T T b1 T




AF is a chronic condition, which is presently not curable but can only be
relieved. Patients suffering fromAF require to be treated with dabi gatran
et exi | at ewbi2bsboss1 Thus, there is a need for determ ni RgTEPAISAGSTF ange
suitable for long-tenri treatnment usitg dabigatran etexilate for patients
suffering fromAF. Specifically, there exists a need for determning a
dosage range and 5 treatnent schene (posol ogy), which bal ances

t hronboenbol i c prevention and minimzes risk factors, especially bl eedi ng,
in partlcular in patients with an |dent|f|?gﬂr|sk factor for or bleedlng

event sANPHeE ﬂ@eftwéélﬂermﬁ%enbmvwm Reluded 3 method fr Rpveatigg o bR HRPOFIE Ik
factor difl & y I .
| one s in AP HRRE R BEGL0 oot S| R 281 %‘%iﬁan%‘g%h@“
addi t i eteailate,i apkiohabyt inrthd formt ofgaiameateutacally adafmtajm sedintheteek wﬂmt@n tie(patient is
pharmaceutical l.y effecti ve a or therapeutically effective anount for
the nmePROBLaYH ]U§@§e'ﬁgéﬂfﬁg§mﬁ #8P¥, including preventing thrombosis,
enbolism or stroke in a patient with AF (with or without risk factors for
maj or bl eeding) and/or who has not undergone surgery for a specified

per i odAlgpeimshugkd yn whe hiesent Onvenyion 42 ogthed 60 pdwystmg)pr geatigy thromboss that | y

dosageaq%ﬁingqﬁ% OmF%TéS to gﬁﬂg§5 |nclud| nq28160 gqﬂ'd% n%¥?%80
ng, 19 0 6 ny,
280 nyYeteRfte W%ptl&Q@lymih tﬁéofdm o$29 ﬁl‘;h,nnaé’eﬂtlffzﬂly %&p@le Jhit ﬂﬁreo’ﬁ&&féﬁam 390

mg, 400 ng, 425 450 ng, 475 500 nmg, 525 ny, 550 ng, 575 ng, and 600

ng of qamega@rraéwaeﬁa@whm is émtmwé?qtgm n the formof or a pharmaceutically
f ptable salt thereof. In preferred enbodi nents, dabigatran etexil ate,

ionally in the formof or a 20 pharmaceutically acceptable salt thereof,

I s admArtsidaiged aal ode d)ﬁit}h@/mdthsagéemﬁbéd avovéptheglabightrah eterilae daitioyaltiomatie of

go? gg fobrgi_l_gg a.@ %*Hq%lc%gllcgl yzgcq%gtlalb sa t gr% ];qa%rbgn%d%xgr?lsteﬁ_e\gldbﬁﬁt Igaqt%dmorqtg§gat

b.i.d. ) rrgb.i.d.,lGOrrg
bid }eagt@m'gﬂthg dt 1(%5'09 ﬁqégthggattl’ea'st %mo%tgg, dgglt E?aétég mori]t,g% o bild 210 ng
b i.d. 220 b.i.d., 230 ng b i.d., and any such dose falllng between 75 ngy

o b | AvBue proPisfe ot he Biven iR B S BRL PRICechs ris SLAEHh BBr event

thereofy 4 spaRf Masi@r @d cahdifiofabdiMg deeaeE With L%@rfBEn,D the dnethod Edthpritelg:
obj ective of the present invention s to provide a dosage regi men for

dabi ga(ar)ahscen@nwnm@mnma@@n seweddanithie thepatient agdi(p)eadarinistering to tepatiendil@
for a treg f t r t f
o 5 DGR GhBRI o2 RBLIR 0, 0L RunDe o QubE OG0, &g can
2010/ Oﬁfee&fPGT bEP&ﬁB&hﬁh@%ﬂﬁ cbaditiontihSPABDbjI€aiidth@ edfbodiieeriy s atdtersenanvent is on
to |dent|fy such a dosage reginmen, which is suitable for patients of

di 29 er Bleedige, gender, and wei ght and physical constitution. Dabigatran can
be made into pharmaceutical fornulations, see, e.g., U S. Patent
Application Pub. 5 No. 2005/0038077; U.S. Patent Application Pub. Nos.
2005/Oweﬁﬁmﬁraﬁ&@ﬁm@mﬂﬂnﬁahﬂ&ﬁﬁ@iﬁiﬁ&migxmmﬂMdZ@Q@kﬁﬁ@@giﬁvkdhxaﬂdkmtwnh

dabi gatra an he adm ni red with other acti ngr e
'S, *PairhToRUaY AF GREtpih CoRBESIng GUEMIDS 908 oL 10288G) b4s siediig ciowilie,

2009/ 09452869y id Rkt ﬂﬁnﬁgce-'u_ﬁ&m%l AL AN iHRDS, HSRE patht BRd ﬁl‘éﬁlfymg
specifically deflned herei n shoul d Be given the nmeani ngs ?hat woul
gi ¥&n the adeimsbyptignes oecesfary Ito inmeinthi plasma tlﬁvlelsgvﬁ dabﬁgattﬂae iditbe Ipatsant é)ea‘m&nt he

cont ext eci jcation a n Ia ns, -however, unl ess
cpect 1 Feiteg HeBL g abotd 130 it £ 8herglh AE PrERRE R &veSicRl TRk St DR bletines
and t hevdeliRWicBthpaRa\e ebmﬂﬁo@a&vammrtﬁaaﬁp PhSmd & els@ MEabigliri®inay further
henorrhage” and "m nor bl eedi ng event” means a bl eedi ng event that does not

ful fil bebrevesniabewt 43 mgimLatOnaé]ocr 143 eg/mln@eéwntabout Stheg/mdr tesaboihjl & ng/mL,

h
2onomobt aeh PR S 156 pBe P85 g, o qFR by i BFPOVAORSL AR, "

of 30| oaek Slasry MR aablgalnaﬂdmggbd: ’det@rrﬁﬂhbdi usiay 22dt@Rlaflized [aphiliZdtediiegaimn
“life-threatening bleeding” an i fe-threatening bl eeding event" nean a

subset of mmj or bl eeding event that includes fatal bleeding, synptonmatic
i ntracrani al bl eeding, bleeding 25 with henogl obi n decrease of nore than
5.0 g/L, or requiring transfusion of nore than 4 units of blood or
requiring inotropic agents or necessitating surgery. The term"warfarin”
means an anti coagul ant that acts by inhibiting vitam n K-dependent

coagul ation factors and is sold under the brand names Coumadi n, Jantoven
Marevan, and Waran. 30Chemically, it is

3 (a acetonylbenzy1)4 hydroxycounarln and |s a racenlc nlxture of the R-
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25 thronboenbolies or stroke. "Thronbosis" is the formation of a bl ood cl ot
(thronbus) inside a blood vessel, obstructing the flow of blood through the
circul atovp2eysiseozn | f a clot breaks free, an enbol us i CTmPA®L/064873

"Thr onmboenbol i sm' is the formation in7the blood vessel of a clot that
breaks | oose and is carried by the blood streamto plug another vessel. The
clot may plug a vessel in the lungs (pul nonary enbolism, brain (stroke),
gastrointestinal tract, kidneys, or leg. WD 2010/ 055021PCT/ EP2009/ 064873
17 The t 'non- stem_c_ enbolisn or ans that a piece of

bl ood @EGEds Wit OBs gﬁ%@%%m o ofHsamethod; ther tr@erHe jc¥ent 15t ¢ ilde-thepalerieg  of
the he@E&hnég@%@ 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
stroke). 5The term"” hennrrhaglc stroke" neans a bleed inside the brain. The

terns ubarachno e subar achnoi an a, bl ee lng

o BB SGARAL ARG R ded: REHeCPE B BRGNP, MBI ROhBTSRE

t hes pi RaffRiedsis é@ﬁndieﬂgmqlbgic k&) infkBcrdMgl §tRIKEB or ﬁw@ﬁﬁfﬂn hennédthagRed or
"subdur al bl eed mean a bl eeding within the inner meni ngeal | ayer of the

dura, thkesobuhemegrost @mpmmgmmsmjngﬂ 19 heg bi.di ﬂf dabigatran rﬂﬁftxmlgtet lptignally mn

The te intracranial h a hennrrha

i ncl ud{hﬁgf wbaﬁr alpﬂilglaﬁf%écﬁ[%l Lfge%tﬁlglgrsall%%elr%) ’olt g (g g’fl?%ﬁgel S

bl eed idiginderatibie adhédessaanth mbidehini plasie MOVl U@ bARE 6 liﬁ)@{ iaﬁ! slertweémawdmage

are on the surface of the brain but outside the brain and ICHis a

conpos?q ag/siL torfé@ét h$(¥ m&(rrénwhmee@a@ patient iy piea fedppgd sk B gapdjonbleediag aeant zed
ot P, bR T8 S ARiHA brRin aBhy B4 HoRER (A FERLR, 8 TNk diBne

anal yt $1$gérysmﬂi(uegﬂ duped? fdhﬁRS@i déyéillor ?Gslh}rf]s: Pladrl RotIg®RIf daﬁlgatﬁhlii 1tna32) ﬁ%lﬁfeﬁ be

ti ssue factor (obtained from aninals), is measures the qua |ty of t

extri n%‘?%’%fh?‘?%ﬁ% %%/"&wem abgut {14d I@W%#%&F%@W %% ngly i abPynl ZOT?%“%@eed
of t he%e%t‘:éﬂ a%u@ 5p ghﬂm hisoud ﬁ@fexgm f%é B%@H‘ abdhut |69‘ﬁ% b 2HAG19D n gth gt he

body actor VI short halr-11 Its esi s requ
VI t ami the mlas”ﬁhvelepcletdf rdabigiatmant i hradcttmumd)hmgecktaalslalailzedslubphlbated dab1gatran

or 11 ackeiod nlalt bt Jaiofi ey b B CEeiRe SR AoPRE o g

addltlgmemggevmﬁactor VIl synthesis (due to |iver disease) or |ncreased
consunption (in dissemnated intravascul ar coagul ation) may prolong the PT.
A hi gh INR | evel such as INR=5 indicates that there is a high chance of
bleedln

cl ot . ﬁoothe L&€Q%f 'tl; Oérlggen}t] W?thon %?atésht%r{hé H%ﬂg df%bg%tr gt}%%(ﬁggn(v% gallyhi%vthng a

ange person 18§
2010/ OMZGMhﬁH&G&EI&M&E&p%l@WhGr@H foamfaltingna hedicapyént PorGredtifg atrial
al t hough .the target INR may be_ higher in particular situations, such as for

t hfse lﬁlﬂﬁté’nn@@ﬁ’&m é%hlgqﬁ@areﬁexe«latev aptigzally an e ﬂegméraf%hapﬁawwlbf acceptable

| ow ol gc r r v

tor m 5 Hefor, R ARknRERAT WM (CHETD 3T, SRR WOLIAE LMRERRL WY Bl o 0Pa
t hat aplmrinlaoammwld)y stapiabld edl therdoficr Aegedinpetorthskmethot hthentiabsgasran estrdlates m

or stroke. hes sk f ctors include: AF i st f. stroke;
Pt moOBGRALY OF heofors 4 crerRatficiReascepiab el Merdor b PasBuipileres s ot
thronbfesﬁbmﬂ&mesvemontmaylrmtﬂseiz Y 3., db@%b'xﬁ% N0 yB&Yi Ng_an age of

at | east 65 years and havi ng hi gh bl ood pressure; having an age of at | east
652y ears and havi ng di abetes; having an age 10 of at Ieast 65 years and

havi ng, cor gpar rier i sease e of. at ast ears and
e O A Y, P RRR e el P W DR Plh LRk e,

t hr onb@skitate, VptiARB) inSHR Fdrfmko ff AFHahBcduficdINOR casigsle RAF BREOY; fof EfRdleatm et i0®"
stroke, transient i schemic attack, or heart attack; high bl ood pressure;

ci gar ettrial ﬁh@lﬂ@twg leﬁab‘eqnégn alsp linaludes agnedieaneens forghe érpatmen@p@/ataalsfélaﬁbﬂon
atrial _fibril,l heart d| a si.ckle h bIood
chol osbiaraivaieflay By 8ot 90T besbL PR oty Sl SpF = ol RERREn

sozf um and phyS|caI |nact|V|ty and obeS|ty 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 bl ood pressure at 140/90
or higher; a cholesterol |evel of 240 or higher; has diabetes; is a snoker;
suffers fromatrial fibrillation; is overweight; does not 20exercise; or,
has a history of stroke in their famly. The National Stroke Association
(US) indicates that one is at a "noderate risk of stroke" if they have 4-6
of the following: a blood pressure of 120-139/80-89; a chol esterol |evel of
200-239; is borderline for diabetes; is trying to quit snoking; is not
aware of having an irregular heartbeat; is



25slightly overwei ght; exercises sonetinmes; and is not sure of a famly

hi story of stroke. The National Stroke Association (US) indicates that one
is at a "woworwesko2of stroke" if they have 6- 8 of the feCrmmengoes7bl ood
pressure of 120/80 or |ower; a cholesterol of 200 or |ower; does not have
di abetes; is not a snoker; does not have an irregular heartbeat; is at a
heal t hy wei ght; 30exercises regularly; and does not have a history of
stroke in their famly. WD 2010/ 055021PCT/ EP2009/ 064873 19 The term "ri sk
factors _far nmmjor bl eedi eyents" npeans, varioys risk fagtors that are.
known #8° SEYHIOR; e |ngﬁ?1ilcp?grae eCUPRIISNES K@y fa _al%ac@méﬂ& ale gy of ot

bl eedi ﬂgriﬁ%ﬁ)’ﬂtc.oxx?xﬁﬁngs%% Qb iR ol @l e HiAat UEKte, ApBolkeMIUA tledrobh &
physician working inthe field. For safety reasons, the existénce of risk

f act or s phamacajteallp herdiahly seli érerepfnawldb) msbectades éo niemad sbiyd dése tpinesiady.an i n
every patient. 5 As an exanple, the risk factors for major bleeding events
can be grouped into denographics (age, gender, and nursing facility

r es§ depgpg)embdRiAdht DF AP ifentid isehtedRamRAt &r pro®@nBae sRbke/ R YRRLE With AlRdt er
could be considered a risk factor for major bl eeds. These risk factors can
al so i fibtillaenadteshof suekacatuisng chrsbddasennt dabigmas edighalseqiivaleshiock0 mg
stroke, t.ransi ent. ischem c attacks, .M ., hypertension. heart .

Fai | ur PUERER SOl RO 8 Vb P Bt Moks Y BS LR SRR sECR Rrmpaicetseme e,
or 10 peptrféridt weintlindenagistad dy LRngomddnasit Wwith#sSa mtddidnnfolloyw-Gp o$ k.0 §ears
falls, cognitive inpairnent, or sur?ery during index hospitalization). R sk
f act or Strekgror gystenicraadispyis Bokinfesios fecnventiona wararin Heppy; istesaty whets the

hi st or y_.of ier. bl [ i izept ' . o

or 501 Brillanf Rbat it AR pR0uEH 87 wirffin varBRt s83) Ser M AFabifeidlt iy ik
mL/ m nQ.9ar 93% senfideaine Bervhl/ 017 Mto 1L B pd nbrvimferidnitg]<0.08ans that the daily
dosage is adm nistered in two separate adm nistrations, which are tinely
separated by at |east 4 hours, preferably at least 6 hours and nore

pr ef er ablheAtmbS@RenBof B ifvenfiR GGHER dn¥ent ForARRO S Pftichis QvifBathal fithillafBANS
a daily dosage of 220 ng, which is admnistered twice daily at a single
dose o#ft dskOofraroke @Fmprisiog adesd defasrof ddbigatrirewdich inequivasdo d h0 mgedabngsinan of
dabi gatran etexilate free base (i..e., the c ound_depi cted in Formnul

(175 27 PRt Gt Rt SBRrEFRS:s O Gvion R iy BIRGT Bfiasy STREHeT 0
phar maggpliddgealdijuseacentfabl gefmehswithinn AMMdditn Rilotwhe 8L ydaad préfetabBAwith t O
be cal culated fromthe indicated dosage. As an exanple, if dabigatran

et exi | stes pmaidrihgmordpgaiof A-4p%r PRrofear o8 Vrsfananesiws f2offat dek sear o dpbigalan of
110 ng | D f 126.83 ng of dabigatran etexilate
25nethgﬁggﬁfﬁéﬁggggpﬁﬁ@zgern1"pharnaceuticaIIy acceptable salt" neans a

salt of a conpound of the invention which is, within the scope of sound

nmedi cal _judgnent, suitable for use.in contact with the tjiss .of  human
andl | 00@% angthargmbodime of thsiavrateR i§ Lmedicament; forreatmentgf |a&rfa3 %@nﬁ@gﬁwg@?
and t heel it . n j 1+S Ki 1hatnloOdat;
coner nPT s SHEANEENS Uhod Rolls' b B EARANARIE RABNAEE § | 100E gbigatran
i nt endexilste. b.iTthewithr radicee] uedeslifyhay peioeuny i aiddnye acmpped b eurdtindedhddjusiedn

VWO 2010/ 055021 PCT/ EP200Q9/ 064873 alt d phar eutical |l y-acceptab
Do adATABATELneE wASn q Begin O lANEror 2oy autEr oy, S SRR heR
i n bot B 1BEEErBR%COPREFER Verb®r IT4%, ﬁielpﬁé@bh‘aﬁbigﬁt% n@qnggp&d)@).salt form

anounts to usé of the base form Lists of suitable sal are found in,
e. 4, SSM Birge et al., J. Phann. Sci., 1977, 66, pp. 1-19, which is

her eby. i ncorporated by.reference in i,its entirety. .Most,preferred, 5a rdi ng
fo' tneTHVETBRGR 1% MEalGRIEAES s PobtomElh i od eiepe B rfy

et exi | giRqufhieht Wsthal S Ffper §80%0toh €28 Ntoadatdgdiiagaiedmtetiedi hatRid. or a
met hanesul fonate. The term "prevent” nmeans to keﬁﬁ]fronlhappenlng or

cont i ndibigatsandprodiug Bt isobigeaivalendtwidlip the gangei ¥ndQ% te HESY4 wikhgm apow et
occurri " Pr | pai. hth.r i . ri, sk 1 rq:

” GeronSPrg i R Bt S FERAE ORI R 1o 1 TG Bbibtfni e e tbred in p
or 3@lenmenglt fredtivent @gingawer i nci dence nmeans that there is a statistica
reduction or lowering in occurrence of the event by at |east 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 15 80% greater than 90% greater than
95% greater than 98% and greater than 99% Confidence intervals of greater
than 95% are preferred. The nethods of the invention provide a safe and
therapeutically effective anount of dabigatran etexilate, optionally in the
formof a phannaceutically acceptable salt thereof. By "safe and 20

B Y e o .



10 ng/mL or 60 ng/nL to about 100 ng/mL. Due to its double prodrug nature,
a "bio equivalent therapeutically effective anmount” an anount of dabi gatran
et exi | at evoearmgsanry f ornul ati on of dabi gatran et exil at e Pa3/HPR@Q/0b&3E Or
pharmaceutically acceptable salts of %abigatran etexilate or any derivative
of a dabigatran prodrug 15 of Fornmula (I1l), infra, as free base or any of
its pharmaceutically acceptable salts, that generates a dabigatran plasm

| evel conparable to the | evel obtained using dabigatran etexilate as

conpar at or drug. Dependi ng on national or regional regul atory standards,
bi oeq uTthW?fE@%iaésodéﬁlﬂg"sﬁt tﬁ%ﬁ_@‘b" € lPe‘gﬁ%a Wﬁﬁ@ﬂh%ﬁé{;&gagﬁ F‘ﬁéﬁﬁ?’ﬁt@?’ﬂpy in'the
For mul gt Lo o ShaB&R Loy soc¥bthible Rale tdeddrNR doPRIMGRRIAREE with N8 Sntiptallet B AN

the EU EMEA require a 80%to 125%range to prove bioequivalence and are
20est afor esdraple byherhim thgentplewiet ngapac aspiren ped)isl adnioisseredet lessnthan nyequal to

Dabi Pl Levels At h. cli.ni cal i t ori ng. of. .dabj i
goner al 1 e o+ ehrerespel Peprefaes 8t Ratiih SiSreaSnks Homtodd,
phay megRaNRan] pifibiiedset ﬁrdﬁﬁ)aﬁ,ze?;t;?@ﬁtreﬁél, stfepusi@hddl, drafplagmo@hn dchgatpet hods of

the 25 invention. Such an an i cal nethod for determ ning dabigatran
pl asma | evel s could be used not only to nonitor the kinetics of the drug

activi in the body but .al so to ad]ust dqgsi an 0s0l ogy ..of the u

ahi oh T irenER B8R Pyl B8 b 2mbinhs SRR LR ROt b
ef f ect e Gbrrslabh gREmARRIRAKRY laddeptable N1t 20806 ) HHER AMETH £LE12 0 MAHOAAG 3B 2hiié hod
for the quantitative determ nation of dabigatran in _blood sanples. The

met hodagents dbv example, wdewimilisatntisahythminagentostd petassivg ¢haanel;blogkgr.tsodfay by
Dol TR ReT i GRRSHSb 0, B 9301 L LR pen

physi ofpdgidagl psadainagmide adignplysdniide) fidochimen niemiletirad, edcaiyidedpliengtodn, cisrsinidy
anmount of highly 5 purified human thronhin in the a-for and e
coagul@%?ﬁ#ﬁ%iH%Wﬁ%ﬁgﬂ%e6“F§”HP?eé?ﬂ?mgﬁgpo?¥WHﬂhlHFﬁHF&éLpgﬁgéﬂtrﬁ¥WﬂﬂLof
dabi g%ﬁ@qafdng,e E({}Qloi,e(ﬁif@fﬂicﬁ?%ﬁdef&ﬁpa%’i[ﬁﬁﬁﬁ%erﬁf aﬁlmdﬁrcﬁiggbfe%ﬁlhﬂr\/eréﬂahﬁh

met hod w nown as the "standardi zed | yophilized dabi gatran nethod".
| n or ddittiazempadeabsine,top digeixer. i ne t he concentration of dabigatran in the
ingﬁstigated bl ood sanple 10 according to this nmethod, a calibration curve
shoul d be generated that nakes a correlation of the coagulation tine with
the copgepirpadet OP cRkity alli {©a niciibds MeSdrabee defkis ardPalss useltiiefod @Retid ihednBdsissuch
a calibration curve would use nmul tiple dabigatran standards or calibrators
of a dehichdd tewrazenselat fayrircatng hrembeeyahalism, sysder Hrominempobamsenpisemie o
t hat theboﬂpung aklﬂ%bigatran wi |l be constant when stored at -20C or
above, “BR 3531?y used in the nethod to ensure that a reliable
15cal i bration curve can be readily established. Dabigatran etexilate tends
to crystallize_%n d%&fenent_polynorphic forms, is hygroscopic (thereby

i hBrigf | Difthe Mg ‘

| eXfYi nBrisf De h s

i el BVHESof different hydrated fornms), and is
sparin S I r.di; . Al 4 | i - L an
o For pis” A pthehibolf il MAGEB B LY en i PR e P e RN,
make the lymaphiH isaedatoroh godydatingadtioandatea of efandedizarount]l) oéf dlbiagdomezad
drug subsagpce ig gjssolved in agueous acid and diluted in water and the
resul ting® HEPVA i s used as a stock sol ution for the preparation of the
di fferpns daBiladbiRRER! 6 DSRGQS orSHRIGE - EnfbbIRRPIR DAL Aranel 1@%% QRdA50 mg
different alilquots of the dabigatran stock solution are added to hunan

an2j coagutvateddglyasmd fératwarfsinb€®h obwaifarey dfh Heaabigptrarol Lk evg Bodor s
(human pogql _pl asma) accordi.ng.to 25 nmethods known in the art to produce
soIutionsﬁﬂfﬁﬁggﬁ?%@?igfnﬁﬁ%?%af an concentrations. Specified vol unmes of
these gidf & effects WBUHARNBATA 6n EAPSTREY Qfltdoie) couipadd & Wwabgin,afstording to

| yophilized to conplete dryness in an appropriate freeze drying device and
st abl e | yopprrianyzpatichbsubsgiofiPtabi gat ran of known concentration suitable for
generating a calibration curve are obtained. This |yophilized dabigatran is
easily reconstituted and, therefore, useful as a calibrator for the

det@r nDealile@Deatriptien sPthddmiveisiAN concentration in unknown bl ood sanpl es
based on the coagulation tinme observed after coagulation is initiated by
addi ngDebigagametedipsista empougAr{ Forarils (Idd human thronmbin in the a- WO
2010/ 055021PCT/ EP2009/ 064873 23 formto the unknown sanple. Such standard
sanpl es of |yophilized dabigatran and highly purified human thronmbin in the
a-formcan be packaged in a kit. Quality control to determ ne the accuracy
of the assay could be determ ned by periodically testing a sanple with a
known quantity of dabigatran. 5 The pH of the aqueous acidic solution used

for the dissolution of dabigatran is preferably <3, nore preferably <2.
Al though many acids could be used, the acids are preferably hydrochloric




WO 2010/ 055021PCT/ EP2009/ 064873 24 with 100, 500, 1500, or 2000 nM

dabi gatran are transferred into pol ypropyl ene tubes and | yophilized using a
Chri st Alwbaofs502Typ CMC-2 vacuum centrifuge to conpl ePeToPIved648TDr
approximately 8 hours (pressure: 3 nbar). Lyophilized dabi gatran
calibrators are stored at - 20C. 5 Step B. Preparation of Standards
(Calibration Curve) Add 0.5 nmL of ultrapure water to each vial of the

dabi gatran calibrators of 0 (blank), 100, 500, 1500, and 2000 nM dabi gatran
obt ai ned according to Step A, mx gently, ang,incubate for 15 m nutes at
normal roomtenperature. Calibrator plasma nmust be diluted 1:8, e.g., 100
AL 10 standard and 700 AL phys.ciNaCl . PipetteDAL of calibrator sanple
into the coagul oneter cuvettes ,&d‘upl i ca etglr\m nation). Measure each

calibrator as described i «b X Roéparatton>of “Reagent s

Cal cul ate the necessary_vVv Nreé.‘gents for the daily anount of sanples.
Di ssol ve each vi al of 15 Reagent 1 and Reagent 2 in 1 nL ultrapure water;

m x gently, andEﬂ ~J5 m nutes at normal roomtenperature. The
stability of prepa ed reaﬁ@ is as follows: Reagent 1: +180 to +25C (24
h); +2C to +8C (48%h); and! C (2 nonths); and Reagent 2: to +25C (24

h); +2C to +8C (48 h); and -20C (2 nonths). 20 Step D. Pl asma anpl e
Col | ectndRi aandalRliepathadmhbin ifoibltectsehl] do thegaoptydaxin o Dtht@8bddnibrolismdh patients

ctrale encomal i, (ol o [, Bt Plam Bipstan
as fol gﬁ’fYFular"'l]rlS[S:at%gtg"\%ﬁﬁ: atifil rﬁb’ﬂll’ﬁg& t Q)tﬁ'éCrnﬁr%étlcms alSo e)agtcséé”é é OUQS PRrhbS) -

Thaw s es at + for maxi num of 45 m nutes. Keep t anpl es at
nor5al Appbcrmt]bnrm&r Aasr 2008a01HT 1662300 603030s and)é068/0a®(e&i4l Ehe gogpourkDOf AL

ol T owF R0 it BHEHY Kap B dinie &Y DO SRS CLBE P RLRE (i UL REMLNPY B0,

sanpl eg 480 @B?w 64120097 Qﬁd‘% 119,358 PiBwhitht 86mpeBRArwith o tRbmbieinGMitidy ahd on
curve, the pllasma sanpl es prepared 30 according to Step D are neasured

accor ditmeinyin  thiE- mmoesezuwtyr/@m@@gpwﬂmwhm nama rbinesshylZalN-b-6Y-or or

pl asma entle at.i Tr ansf e Lity ed
bccor iy oS capap B Rp RSN T e s P I EIBNE BRGNP
dupd i CM(Q)ethd?dy@%bﬂylétQSJl)z[nhidles ofDABaagantetekilpr 8i hdolite gdoditg T Qabigatran, ahe
cuvette. At the sane tinme, start a 1 mnute incubation period by activating
a ti mepompgundipd FepgulsfIl) he i ncubation tine, add 100 yit of 5 Reagent 2
(preincubated at 37C) to the cuvette. A stopwatch ignstarted. The tine
until the ball's rotation in the Behnk CL4 ball coagul onmeter stops is
measured (clotting time [sec]). The |cmstrurren >Of Cwair e cal cul ates the
mean clotting time [sec] of the dupI |r\fate neas ent. The result of both
determ nati ons and the nean cl o1 | mented on paper print.
10Step F. Generation of Cald curlye I-The coagul ation times obtained
by neasuring the calibratorsanptes with 0 (blank sanple), 100, 500, 1500,
and 2000 nM (w der (f_&pcentrat'{ on range and additional concentrations, e.g.,
250 nM are possible) a p eﬁ ?rsus t he dabi gatran cali brator
concentration in a scam oty us/i ng a spreadsheet program (M5 Excel or
the like). A calibration curve I's”established by sinple (ifyear 15

regression analysis. By determi nation of the coagulation tineg,
correspen dablytt?@lmtgakatealﬁ ombhewtyerted indh then:oaqg@pg@ wiideiscaiaiy ﬁffb‘élVﬁeﬂféﬁW ned

directl romt.h i.braty lin I r of
def i negx%%%%elntl? gtP?o gy bﬁ&g%ﬁl %t:%g!t% 03/ %&5’ 3 é?glgqgtg% ﬂlyﬁlgon?‘ I;{P%)Fﬁs
SY$4 eMhiethaa¥sl foalik &alt QUakblgly alke rﬂlﬁer llts sadpbigatenagenititd aMthtotiee pemsacestiaiy
and subsequent determ nation of the corr ftgondl ng .dabi gatran concentrati on

usi ng eerspiehle asidst 3re gnompagperbinghe GaRICKM the PregettdRrRITRD ol5Cot-2alkytatent
accura cur essed by conparison of the known target
concen?‘)rég I?A%{r%r)%o P ]ﬁ]H %ﬁ’\ﬁ/dl%??ﬁ quality control sanple and the cal cul ated
concentration of this qual ity control sarrpl e using the coagulation time and
calibration curve. The dabi gatran et ex ptionally in the_form.of

il
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t hronbosis. Typically, the pharmaceuti cal conposrtrons will be delivered as
an oral conposition twice a day. The conpositions may be adm nistered for a
defined tinme or indefinitely. WD 2010/ 055021PCT/ EP2009/ 064873 26 safe and
t herapeutically efficacious nethod for the prevention or treatnent of
thronbosis. The dabigatran etexilate, optionally in the formof a
pharnaceutrcally acceptable salt thereof IS able to prevent thronbosrs but
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enbodi ment, the antiplatelet agent is aspirin and is adm nistered at |ess
than or equal to 100 ng per day. The followi ng exanples are offered by way
of illustweatoomwsand not by way of limtation. 25 EXPERI WEWERR00IBEBRO and
PETRO Ex Study Trial Results The effiitacy and safety of dabigatran
etexilate in patients with atrial fibrillation was studied in a phase 2
Prevention of Enbolic and Thronmbotic Events in Patients Wth Persistent
Atrial 30Fibrillation (PETRO study. This was a 12-week dose findi ng study

O e e St et e e ol oF DiPasbtee i e TRtz & (£ hours,
2010/ Oaﬁpae-P&slé/sEﬁgp%%é@%gzt%r 2hoWRSARY. | N SRR, IIPIiEdIN phBRRbEABIS Whih

chronic atrial fibrillation. In this study, 502 patrents wer e ran%gnlzed to
marfarphm@mmmbWhmﬁsgad]tbetmeencﬁmﬁb dvvmbmdaMh@avranhé@GXUMaw3mU5© n@lin

b i.d 150 N , b.i.d.) and three ses of. s irin (0
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in the dabigatran etexilate 5 .d. group. Four (6% nmmjor bleeding
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pati enhénvamrc&raagﬁbmnatwmmrm eneb s A, patargidl.s 200Eatoed Mot 1126 abiipabsa an
was conparable to warfarin. 10 To determ ne the |ong ternrsafety of

dabi gaBla#i @t eRebigarean sf&rd@ﬁtvgr%@nnwaﬂéefhr PAENEBHOT, o verousalhy ¢jakacarbolism

et gxi | £t one
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centers in the Unjted Sta es, nﬁ The thherlan and Sweden, ﬁ

pr ot ocBPS R8s 06‘5%?51%19 tCHEIPS’tl PhigetesTntid g dwicp iy lré&rragéweﬁt alnd
stati stigalarBigl ysis were performed by Boehringer Ingelheim The
statistical analysis plan was devel oped by the Steering Conmttee. Al

aut hors concurred with the findings. 20 The prlnary objectlve was to
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was a long term extension study of patients random zed to dablgatran in
PETRO effseilof agiipne anhis assodiatadevith e sepradiptablselosprespaisel 1t aljgl infesadthwitiPERRO

st udy, l e b i e,
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and i nyigtsdr iagdeding oveh@®nmbotit ieaédty Tlhemforb Wﬂ(ﬂz&ﬂ] therapgatré@rites iR All idividgalied
until PETRO was conpl et ed. Unbllndgﬁggégvest|gat rs to patient treatpent

wed) pod’iins enBHEHEPEROREPTING WHI2YE pRitRtpnEPD Yo Ders eseae pasd peae
sunmar |, ‘?%ﬂ@%gﬁﬁﬂ% W@l ¥ rafl ShRObNEStch, WRRirhA A%F nlg daggtonﬁvmt 8 pi&iGable g

anal yzed on t asis of the treatment at onset es were reporte
as nunbaicoafulpadn effitcs thvittrizedsy e tsondsring| |Thasoralodingk ittrechbiro inbilitor, dab1gatran
pati ent ars t he res ective eatment,. Event ris Wer e .conpar

bt weeFic a6 THEH: RaF CROREIGHE p 15F GG 71 SRKPARYIEN soTrct o8 2895 GOR 186 e
i nter Vé&)snﬁgz 284 #eHninRteRRL dRB LS tWRE Bailly) & ithdEmbhitd met all the follow ng
criteria: age > 18 years, previous treéatment with dabigatran in the PETRO
st2dy and no prenature di sconti nuati on of therapy, par oxysnal , persistent

or i or DBEAV! FRETLE Frh BT S ay s (det DBRG b et SR BErbrT or
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dysfunction, previous ischem c stroke or transient ischem c attack, age
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or bypass surgery eroscioer o
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15Patients were excluded if they had: val vul ar heart di sease conferring
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significant mtral stenosis or prosthetic valves), planned cardi oversion
while patients would be in the study, contraindication to anticoagul ant

t herapy (previous intracrani al henorrhage, G henorrhage within previous 3
nont hs, previous severe henorrhage with warfarin at therapeutic
international normalized ratio (INR), regular use of non- 20 steroidal
anti-inflammatory drugs, henorrhagic diathesis) as well as major bl eeding
W thin the past 6 nDnths (other than (3 henprrhage) and severe renaI
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O the 432 patients treated wth dabigatran in the PETRO study, 396
conpleted treatnent according to protocol and of these, 361 patients (91%
wer e enr owbedivessazit he PETRO Ex study. The warfarin ar mpofl/EPh@9REBRO st udy
was stopped in PETRO Ex. At entry i n1PETRO Ex, patients were a nmean of 69.7
8.2 years old, 16.3%fenmale, had a nedian duration of atrial 5fibrillation
of 4.2 years and a nedian of 2 stroke risk factors. Use of aspirinin
PETRO Ex was based on the investigator's judgnent. Due to a high frequency
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that a patients receiving 300 ng b.i"d. be converted to either

g.d. obild50 ng b.i.d. Simlarly, an |ncreased frequency of throrrboenbol iC
events in the treat ment group receiving a dose of |ess than 300 ng/ day
(N=103), led the DSMB to recommend that these patients be up-titrated to
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bl eedi ng eve rate was significantly higher while on concomfant aspirin

(8.5%vs. 3.2%per year; risk ratio 2.70 and Cl 1.49-4.86). Five of the
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20  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

25  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
30 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.



23.51 58.52 198. 68 683.88 82.01 1046.66 Major Bleeds 0 0 3(5.1) 5(2.5)
29(4.2) 10(12.2) 44(4.2) O these, without aspirin 0 0 3(6.5) 3(2.1)
18(3.2) AW6.28)0/@6(23. 2) with aspirin 0 0 0 2(3.6) 11(8.7PCOBEP2009)p6489% 8. 5)
Stroke and System c Thronboenboli sm @33(12.8) 3(5.1) 5(2.5) 7(1.0) 1(1.2)
20(1.9) TIA O

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
physician searching for an appropriate treatment for a specific patient suffering from AF was not
5  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.

Thus, an important objective of the instant invention is to provide for a method for the prevention
10  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.

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

15  hereinbelow.

However, the method according to the invention focuses on the prevention of thrombosis,
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
20  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
for major bleeding events. Further risk factors for major bleeding events are known to the
physician and also defined hereinbelow.
25
The method comprises administering an effective amount of dabigatran etexilate, optionally in the

form of a pharmaceutically acceptable salt thereof, to the patient.

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

30  at areduced risk for a major bleeding event when compared to treatment with warfarin.
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AF is a chronic condition, which is presently not curable but can only be relieved. Patients
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
5  treatment scheme (posology), which balances thromboembolic prevention and minimizes risk
factors, especially bleeding, in particular in patients with an identified risk factor for major
bleeding events. In the treatment of AF, the suitability of a patient having risk factors, e.g., stroke
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.
10
A pharmaceutically effective amount or therapeutically effective amount for the methods and uses
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
15  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
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
20  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
mg b.i.d., 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.1.d., 200 mg
b.i.d., 210 mg b.i.d., 220 b.i.d., 230 mg b.i.d., and any such dose falling between 75 mg b.i.d. to
25 300 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 110 mg b.1.d.

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

30 more. Due to the chronic nature of the disease, treatment periods are even more extended. Itis a
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Terms not specifically defined herein should be given the meanings that would be given to them
by one of skill in the art in light of the disclosure and the context. As used in the specification and
appended claims, however, unless specified to the contrary, the following terms have the meaning
indicated and the following conventions are adhered to.

15
The terms “minor hemorrhage” and “minor bleeding event” means a bleeding event that does not
fulfill the criteria for a major bleeding event.

kAN 13

The terms “major hemorrhage”, “major bleeding event”, and “major bleeds” mean a reduction in
20 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.

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
25  with hemoglobin decrease of more than 5.0 g/L, or requiring transfusion of more than 4 units of

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.
30  Chemically, it is 3-(a-acetonylbenzyl)4-hydroxycoumarin and is a racemic mixture of the R- and

S- enantiomers. Warfarin is a synthetic derivative of coumarin, a chemical found naturally in
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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
5  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),
incorporated herein by reference. The RELY Clinical Trial used conventional warfarin therapy as

the comparator.

10 The term “dabigatran etexilate” means a compound of Formula (I) including its pharmaceutically
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.

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

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

The term “SPAF” means stroke prevention in atrial fibrillation.
20
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
25  thromboembolies or stroke. “Thrombosis” is the formation of a blood clot (thrombus) inside a
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.
30
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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.

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.

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
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

151
PT e : o
—ﬂLj . The prothrombin time (PT) is the time it takes plasma to clot after

used: INR = (

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
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
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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.

5  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

10  ofat 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

15  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

20  exercise; or, has a history of stroke in their family.

The National Stroke Association (US) indicates that one is at a “moderate risk of stroke” if they
have 4-6 of the following: a blood pressure of 120-139/80-89; a cholesterol level of 200-239; is
borderline for diabetes; is trying to quit smoking; is not aware of having an irregular heartbeat; is

25  slightly overweight; exercises sometimes; and is not sure of a family history of stroke.

The National Stroke Association (US) indicates that one is at a “low risk of stroke” if they have 6-
8 of the following: a blood pressure of 120/80 or lower; a cholesterol of 200 or lower; does not
have diabetes; is not a smoker; does not have an irregular heartbeat; is at a healthy weight;

30  exercises regularly; and does not have a history of stroke in their family.
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The term “risk factors for major bleeding events” means various risk factors that are known to
statistically increase the risk of a patient having a major bleeding event. Risk factors for major
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.

5 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, MI,
hypertension, heart failure/cardiomyopathy, ischemic heart disease, diabetes, hepatic failure, or

10 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.

15  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 110 mg b.i.d. means a daily dosage of 220 mg, which is

administered twice daily at a single dose of 110 mg.

20  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
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 110 mg equals an amount of 126.83 mg of dabigatran etexilate

25  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,
30 commensurate with a reasonable benefit/risk ratio, generally water or oil-soluble or dispersible,

and effective for their intended use. The term includes pharmaceutically-acceptable acid addition
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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

15  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
20 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
invention is free from major complications, such as an adverse bleeding event, that 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
25 patient to patient depending upon age, weight, severity of symptoms, general health, physical
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
30 75 mg to about 200 mg, and most preferably a therapeutically effective amount of dabigatran

etexilate, optionally in the form of a pharmaceutically acceptable salt thereof, is a twice daily oral
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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.

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
10 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
15 of Formula (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

20  established by the agencies’ respective regulations.

Determining Dabigatran Plasma Levels
Although clinical monitoring of dabigatran is generally not required, a reliable laboratory method

to measure the pharmacodynamic effects of dabigatran is useful for some of the methods of the
25 mvention. Such an analytical method for determining dabigatran plasma levels could be used not
only to monitor the kinetics of the drug activity in the body but also to adjust dosing and posology
of the drug, which could be useful to avoid overdosing and analyze the pharmacodynamic effects

of dabigatran etexilate.

30  One such method involves a lyophilized form of dabigatran that can be used as a calibrator in the

assays for the determination of pharmacodynamic effects of dabigatran etexilate, specifically a
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1.6% (i(rier{f()ldaf%?tt}{eaguantitative determination of dabigatran in blood samples. The method involves
the determination of the clotting time that is initiated by purified human thrombin. Thus, for
measuring the dabigatran plasma concentration, an aliquot of the test plasma sample is diluted
with physiological saline, coagulation is then initiated by adding a constant amount of highly

5 purified human thrombin in the o-form, and the coagulation time measured is directly
proportional to the concentration of dabigatran in the tested sample. For purposes of this

application, this method will be known as the “standardized lyophilized dabigatran method”.

In order to be able to determine the concentration of dabigatran in the investigated blood sample
10 according to this method, a calibration curve should be generated that makes a correlation of the
coagulation time with the concentration of dabigatran in standard samples. The generation of
such a calibration curve would use multiple dabigatran standards or calibrators of a defined
concentration. Such dabigatran standards would be stable, so that the amount of dabigatran will
be constant when stored at -20°C or above, and easily used in the method to ensure that a reliable

15  calibration curve can be readily established.

Dabigatran etexilate tends to crystallize in different polymorphic forms, is hygroscopic (thereby
leading also to the formation of different hydrated forms), and is sparingly soluble in water.
Accordingly, a lyophilized form of dabigatran of Formula (II) is useful as a calibrating substance
20  for dabigatran. To make the lyophilized form of dabigatran, a defined amount of dabigatran drug
substance is dissolved in aqueous acid and diluted in water and the resulting solution is used as a
stock solution for the preparation of the different dabigatran calibrator samples. An appropriate
selection of different aliquots of the dabigatran stock solution are added to human anticoagulated
plasma that has been obtained from healthy volunteer donors (human pool plasma) according to
25  methods known in the art to produce solutions with different dabigatran concentrations. Specified
volumes of these different solutions are transferred into suitable tubes and lyophilized to complete
dryness in an appropriate freeze drying device and stable lyophilized forms of dabigatran of
known concentration suitable for generating a calibration curve are obtained. This lyophilized
dabigatran is easily reconstituted and, therefore, useful as a calibrator for the determination of the
30  dabigatran concentration in unknown blood samples based on the coagulation time observed after

coagulation is initiated by adding the same amount of highly purified human thrombin in the o-
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presented in Table 1 and Figure 1 conpare various dosages of dabigatran
etxi | Step AMPlrévarzeimexﬂLmeilitmi ]Daidmtraar@éibodtoﬁshr onboenbol i ¢ events and the

L onboahBbE PE SROERE pEForiots PR StoRE 2ot TR Tt %”@ééxr%&

event SyRRF tol§i%e ¥&aP voluXRA TS0
drug S}Nﬁtt%af(egiaedatea g?u Haf{st dr?ft]g 1%}5{)%&%5 S—fdﬁ%ls()f“q ﬁ;,{)ﬁ% %Zc%ég{cg! Sggcwlls?a

365. 254°GAthm@o epgeatéchplasthe fiat bealthe voblmtﬁleudomrs clwmdm@amhdhsmhhts lme@l(ﬁsage of

50 at r an..et exi .e it re .than 12 ev nts per O,years
* ot Pishirhiior of S8Rl PRGN | BliGuthnd B Bk SPeC o B gfhitea ¥
Fusd hefumaP8ititedpobl flasrid telRkd gRédldib v Rt B ffedht ﬁ@ﬂ%ﬁblg@@éﬂ tdBnttAiofts | oW
nunber of thronboenbolic events (about 1 event per 100 years), causes a

r at her 1({), éﬁo,nmggeanq)zong @@dah@atran Aliquots of 500 pl. volume of the human pool plasma




events (nore than 12 per 100 years), which will render this dosage | ess
suitable for a long termtreatnent schene. 15 The data suggest two trends:

I n case oWol2orgssenm treatnent, | owering the dosage fromC30P20ng/004873d. to
150 ng b.i.d. the nunber of thronboemolic events remains constant at a | ow
| evel . The nunber of bleeding events is significantly decreased when
reduci ng the dosage from 300 ng b.i.d. to 150 ng b.i.d. 20 The treatnent
regi mren of 150 ng of dabigatran etexilate b.i.d. provides better protection
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The Random zed Eval uation of Long-term Anticoagul ati on Therapy (RELY) study
was a 15 random zed trial designed to conpare two doses of dabigatran with
war fari n wo 2psxaseozas with atrial fibrillation who were &CTiEReO0AS4A3 i sk of
stroke. The design of this study has2been published in Ezekowitz MD,
Connol Iy SJ, Parekh A, Reilly PA, Varrone J, Wang S, A dgren J, Thenel es E,
Wal lentin L, and Yusuf S, Rationale and design of the RE-LY: Random zed
eval uati on of Iongternranticoagulant therapy, warfarin, conpared to
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visits. 10 The primary study outcone was stroke or system c enbolism The
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surgery. Al other bleeding was considered mnor. Al primary and secondary
outcone events were blindly and doubly adjudicated. An international team
of adj udiweatormsseei ewed docunents in | ocal |anguages aPCeEPRéMGISAY; oOr
docunents were 30transl ated by a i ndépendent group and blinded centrally.
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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
30  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



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 (mHg) (SD)
130.8 (1™WO)owdss@1(17.6) 131.2 (17.4) Mean BP di ast ol i eCtrmpRigp/o648m) 77.0
(10.6) 77.0 (10.6) 77.1 (10.4) Male (299 3865 (64.3) 3840 (63.2) 3809 (63.3)
AF type Persistent (% 1950 (32.4) 1909 (31.4) 1930 (32.0) Paroxysmnal
(9% 1929 (32.1) 1978 (32.6) 2036 (33.8) Permanent (% 2132 (35.4) 2188
(36.0) 2055 (34.1) CHADS2 Score** (mean) (SD) 2.1 (1.1) 2.2 (1.2

warfarin without aspirin in patients with chronic atrial fibrillation. In this study, 502 patients were
randomized to warfarin (with INR goal between 2-3) or to dabigatran etexilate (50 mg b.i.d., 150
mg b.i.d., 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

5 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
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.

10

To determine the long term safety of dabigatran etexilate, patients who had been randomized to
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.

15  Methods
The PETRO-Ex study was conducted in 52 centers in the United States, Denmark, The
Netherlands, and Sweden. The protocol was developed by the Steering Committee. The data
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.
20
The primary objective was to evaluate the long term safety and efficacy of dabigatran in patients
with atrial fibrillation by determining the incidence of major bleeding events, systemic

thromboembolism and liver function test abnormalities.

25 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
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

30 thereafter.



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 orwOrargisent | schemic Attack (99 1195 (19.9) 123BCramr2@p/od49% (19. 8)
Prior Myocardial infarction(% 1008 (286.8) 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)

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).

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,
10  heart failure or left ventricle dysfunction, previous ischemic stroke or transient ischemic attack,
age greater than 75 years, and history of coronary artery disease (i.e., 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.

15 Patients were excluded if they had: valvular heart disease conferring significantly increased risk
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
(previous intracranial hemorrhage, GI hemorrhage within previous 3 months, previous severe
hemorrhage with warfarin at therapeutic international normalized ratio (INR), regular use of non-

20  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
25 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 g.d. treatment
at that dose.
30

Results
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10 (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 g.d. or 150 mg
b.i.d. The Steering Committee agreed. Most of the exposure was with dabigatran etexilate 150

15 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.

Thromboembolic events and stroke rate were lowest in the dabigatran etexilate 150 mg b.i.d. (1%
20  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
25  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.

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



Tabl e 5: Efficacy Qutcones

N=6076 Warfarin N=6022 Dabi gatran 110 ng vs.

c

Dabi gatran 110 ng N=6015 Dabi gatran 15(1 ng
Warfarin Dabigatran 150 ng vs.

Vaar f ari n Wakogearssen 150 110 ng ng vs. Event N Rate N RareTHPREMAOBR CI P RR
PP.RO P Stroke or system c enmbebism 182 1.55 133 1.11 198 1.70
Table 1. Summary of PETRO and PETRO-Ex results
50 m 50 m 150 m 300 m 150 m 300 m
Dabigatran etexilate dose s _ s . . s s Total
q.d. b.i.d. q.d. q.d. b.i.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(04) 0 4 (0.4)
Bili >2xULN within 30 days
ALT 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 0 0 0 3(1.5) 7(1.0) 1(1.2) 11(L.1)
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

10

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

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.
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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
5  abnormalities in liver function. A second patient with unknown outcome had discontinued
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
LFT
Ace | Sex abnermality Alternative Action taken with Final Outcome/
g ALT AST Diagnosis Study medicine Comment
JULN | /ULN
[Isolated . .
72 F >3x >3x% : Discontinued Recovered
increase|
61 | M | = | ssxt | Adenocarciioma) o yeatment] Fatal
of Pancreas
78 F >5x - .[Isolated Continued Recovered
increase]
76 M >5%" >5%" Cholelithiasis Discontinued Recovered
69 M >5% >5x Cholelithiasis Continued Recovered
65 M >3x - Diarrhea Continued Recovered
2 months after
i . LFT increase,
78 | M - >5x Sepsis Continued Patient died due
to heart failure
62 - >3x ‘[Isolated Continued Recovered
increase}
78 >3x - [Isolated Continued Recovered
increase]
64 F >5x >3x '[Isolated Discontinued Recovered
increase]
Dabigatran was
[Isolated discontinued for
g1 | M >5x >3x increase] [Off treatment] a bleeding event
3 weeks prior to
LFT increase
74 F >3x" >5%" Gall stones Reinstated Recovered
51 M - >3x Cholelithiasis Continued Recovered
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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 - >5% [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
5  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
10 rate reported in the 300 mg b.i.d. dabigatran etexilate group. Doses of 300 mg twice daily are not
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
15  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.



0.62- 0.45 0.42- 0.01 O.48-
0.62 0.71 0.08
WO 2010/055021

Stroke Modified 60 0.51 43 0.36 68 0.58

0. 87
1.24 (sup) 0.91 (sup)

PCT/EP2009/064873
33

Table 3. Comparison between Recent AF trials and PETRO-Ex
SPORTIF III SPORTIF V ACTIVE W BAFTA
(2003)" (2005)" (2006)" 2007)" PETRO-Ex
Dabigatran
Cloidoerel + etexilate 150
Study Medicine | Warfarin vs. Warfarin vs. p)cog ASA 75 mg/d | mgb.id. vs 300
) . . ASA vs. i .
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
Mvocardial 1.1% 1.0% © 0.7
yocarcia (ximelagatran) | (ximelagatran) 0.6% (warfarin) | 1.1% (warfarin) abigatran
Infarction o . 0 . etexilate All
0.6% (warfarin) | 1.4% (warfarin)
doses)
LFT 6% o
abnormalities ) ’ 6% (Dati7 gotran
>3 xULN (per | (ximelagatran) | (ximelagatran) NR NR g
100 patient 0 ; 0.8% (warfarin) etexilate All
1% (warfarin) . doses)
years)
Major bleeding 1.3% 2.4% 3.2%*
(ximelagatran (ximelagatran o . o . (Dabigatran
ez:gﬁt(p:;g)o omgbid) | 36mebidy | 227 (warferin) | 19% (Warfann) | - eiexiiate 150
patient y 1.7% (warfarin) | 3.1% (warfarin) mg b.id)
f;’s‘:i‘;f:d 1.6% 1.6% 1.0%
embolism (mmelaggtran (x1melage}tran 1.5% (warfarin) | 1.7% (warfarin) (Daplgatran
(per 100 patient 36 mg b.i.d.) 36 mg b.i.d.) etexilate 150
yearr 9 p 2.3% (warfarin) | 1.2% (warfarin) mg b.i.d.)
*pleeding 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.

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
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. 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.

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,

the b.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.
This also applies to the preferred b.i.d. dosage regimen for patients having at least one risk factor
for major bleeding events of 100 mg to 120 mg b.i.d. Especially preferred is a b.i.d. dose of 110

mg dabigatran etexilate.
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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

5 intake - date of first drug intake + 1) of all treated subjects / 365.25.

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.

10
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.

15
The data suggest two trends: In case of long term treatment, lowering the dosage from 300 mg
b.i.d. to 150 mg b.i.d. the number of thromboembolic events remains constant at a low level. The
number of bleeding events is significantly decreased when reducing the dosage from 300 mg b.i.d.
to 150 mg b.i.d.

20
The treatment regimen of 150 mg of dabigatran etexilate b.i.d. provides better protection from
thromboembolic events compared to 150 mg g.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. Considering a constant level of thromboembolic

25  relief at dosages between 150 mg b.i.d. and 300 mg b.i.d., it has now been found that in patients
having at least one risk factor for major bleeding events a further reduction of the dosage from
150 mg b.i.d. to a dosage range from 100 mg b.id. to 120 mg b.id. of dabigatran etexilate
represents a very favorable balance between the number of thromboembolic events and the
number of bleeding events. The daily dosage of 110 mg b.i.d. has proven to be a preferred

30 balance between thromboembolic relief and drug safety in particular for patients having at least

one risk factor for major bleeding events.
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Thus, the above preferred dosage range of from 100 mg b.i.d. to 120 mg b.i.d., preferably 110 mg
b.i.d., of dabigatran etexilate is considered to be suitable for treating atrial fibrillation in humans
having at least one risk factor for major bleeding events for a period of time of 3 months,
5  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)

NH,
o, )
N R
TN
0 N
RO N
X
\g/\/ @
=
10 (I1D)

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(0)-0O-C;-Cg-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;-Cg-cycloalkyl, wherein the alkyl can optionally be branched or
15  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
20  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 100 mg to 120 mg,

25  preferably 110 mg of dabigatran etexilate for the treatment of atrial fibrillation. In a preferred
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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
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
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(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

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., 4
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
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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.

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
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
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
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
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,

97
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symptom questionnaires were regularly administered to patients, and adverse events and

hospitalization reports were scrutinized for unreported primary or secondary outcomes.

Statistical Analysis
5  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
vitamin K antagonists against control in atrial fibrillation using the lower bound of that 95%
10  confidence interval of the relative risk (warfarin: control). The margin of 1.46 would guarantee
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,
15 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
20  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

25  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%
30  were males. Half of patients were warfarin experienced. The mean CHADS?2 score (a measure of

stroke risk) was 2.1.
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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
discontinuation for dabigatran 110 mg, dabigatran 150 mg, and warfarin were 14%, 15%, and
5 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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Mean weight (kg) (SD) = 82.9 (19.9) T 8246(194) [ 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(11)
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.
**CHADS2 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
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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 CI P RR Cl P RR Cl P
<0.001
<0.001

Stroke or systemic 0.75- 0.53- (ND) 0.58-
182 | 1.55 | 133 | 111 198 | 1.70 | 091 (ND) 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 171 145 121 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 0.38 0.31 0.26 0.85 0.67

0.56 (sup) 0.49 (sup) 1.83

[schemic 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
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Non-disabling
0.62- 0.45 0.42- 0.01 0.48-
Stroke Modified 60 0.51 43 0.36 68 0.58 | 0.87 0.62 0.71 0.08
1.24 (sup) 0.91 (sup) 1.05
Rankin 0-2
Disabling or Fatal
0.73- 0.65 0.50- 0.005 0.53-
Stroke Modified 112 [ 0.95 80 0.67 [ 118 1.01 0.94 0.66 0.70 0.02
1.22 (sup) 0.88 (sup) 0.94
Rankin 3-6
Myocardial 0.98- 0.069 1.00- 0.048 0.76-
86 0.73 89 0.74 63 0.54 1.35 1.38 1.02 0.89
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 | 27.5 | 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 | 227 | 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
CI= 95% Confidence Interval

10

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

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).

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 ClI P
Any Major 0.68- 0.81- 1.01-
318 2.74 375 3.22 396 346 | 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 | 091 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 | 091 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 85 072 | 0.29 <0.001 0.41 <0.001 1.42 0.17
Bleeding 0.45 0.61 2.37
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
primonary 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 (1.3) 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 (1.5) 442 (7.3) 453 (17.6)
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 (5.9)
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)
Atria} 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.

9 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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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 ] 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 11l 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
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

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
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
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
were warfarin naive, a group less likely to have good control (Rosendaal FR, et 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
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
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characteristics, although this concept was not specifically tested in our trial. The results of the
clinical investigations suggest that the use of 110 mg b.i.d. dabigatran etexilate, possibly in form
of its pharmaceutically acceptable acid addition salts, is particularly preferred in patients having at

least one risk factor for major bleeding events.

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,

verpamil, 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

5  complications.

The instant invention is also prefferably directed to a method for the treatment of patients that are
characterized by an increased risk of major bleeding events (i.e., at least one risk factor for major
bleeds), the method comprising monitoring patients for signs of bleeding events, particularly
10  major bleeding events, and administration of dabigatran etexilate, optionally in the form of one of

its pharmaceutically acceptable acid addition salts, in an amount of 110 mg b.1.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

15  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).

20
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,

25  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

30  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

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
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.

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

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
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.
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Example 1: Preparation of the Starter Pellets

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 m3h 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
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period of 48 hours. Finally, the particle size distribution is determined by screen analysis. The
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

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) is added, again with stirring, and suspended.

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.

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

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 1) 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
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

manufacturing process.
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A horizontal pan with an unperforated containeris 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

15 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
20 s 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
25  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
30 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
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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
5  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.

The dried pellets are then passed through a vibrating screen with a mesh size of 1.6 mm and

stored in containers with desiccants until needed for further processing.

10
Component [mg] per capsule [mg] per capsule

Dabigatran etexilate methanesulfonate 86.48" 126.83%
Acacia (gum arabicum) 443 6.50
Tartaric acid 88.56 129.9
Hydroxymethylpropylcellulose 2910 2.23 3.27
Dimethylpolysiloxane 350 0.04 0.06
Talc 17.16 25.16
Hydroxypropylcellulose 17.30 25.37
HPMC-capsule 60 70®
Total 276.2 387.1
) equals 75 mg free dabigatran etexilate
@ equals 110 mg free dabigatran etexilate
©®) Weight of the capsule approx. 60 mg
“ Weight of the capsule approx. 70 mg

Particularly preferred embodiments of the invention, although already mentioned hereinbefore,

are summarized one more time below.

15  The invention relates to method for preventing stroke in a patient suffering from atrial fibrillation,
wherein the patient has at least one risk factors for major bleeding events, the method comprising
administering to the patient 110 mg b.i.d. of dabigatran etexilate, optionally in the form of a

pharmaceutically acceptable salt thereof. Particularly preferred the method comprises the
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administration of 110 mg bid. 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
5  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 at least one risk
factors for major bleeding events, wherein the use comprises the b.i.d. administration of 110 mg
of dabigatran etexilate, optionally in the form of a pharmaceutically acceptable salt thereof.
Particularly preferred the use comprises the administration of 110 mg b.i.d. of dabigatran etexilate

10 in the 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 at least one risk factors for major bleeding events,
the medicament comprising 110 mg of dabigatran etexilate, optionally in the form of a
15 pharmaceutically acceptable salt thereof. Particularly preferred, the medicament is adapted for
b.i.d. administration. Particularly preferred the medicament comprises the administration of 110
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 at least one risk factor for major bleeding events, the method comprising administering
to the patient 110 mg b.i.d. of dabigatran etexilate, optionally in the form of a pharmaceutically

acceptable salt thereof.

2. The method according to claim 1, wherein the patient has at least two risk factors for major

bleeding events.

3. The method according to claim 1, wherein the risk factor for major bleeding events includes an

age of 75 years or greater.

4. The method according to claim 1, wherein the risk factor for major bleeding events includes a

history of earlier bleeding events.

5. The method according to claim 1, wherein the risk factor for major bleeding events includes a

reduced creatinine clearance less than 80 ml/min.

6. The method according to claim 5, wherein the risk factor for major bleeding events includes

educed creatinine clearance less than 50 mL/min.

7. 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 at least one risk factor for major bleeding events,
wherein the use comprises the b.i.d. administration of 110 mg dabigatran etexilate, optionally in

the form of a pharmaceutically acceptable salt thereof.

8. The use according to claim 7, wherein the patient has at least two risk factors for major

bleeding events.
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with warfarin in patients with atrial fibrillation at risk of stroke.

Dabi gatran 110 ng was associated with simlar rates of stroke and system c
embol i 2/m » A OREHrdRES O rdin@ RIS hAgPatidham nea heed handlatiigiag than
150 ng was associated with |lower rates of stroke and system ¢ enboli§p1 and
si i | afiskreftemapi bieefling eventh bemerrhegie strabsn intrarisaiat sroksn o1 Hutakiyecqmapared to

Vr ni d P ti Th Al | ndi cat i ons: : t
W th daBYGaRPRRSSRBWReRpserSaRantd STtD e SRR IS TR TE  oF axligataren

et exi 'é}fﬁlai)é, o})ﬁoﬂ'ﬂ? i9fhe Remeral fhaghiceuidally hecqptadisietlt thpedf, evitescimilichpaienter e
15 renal i1 npalirnent (creatine clearance of <30 nL/mn); henorrhagic

mani f essaiol wmsrgaae singenbivdlaigilAglaypat i ents with a bl eeding di athesis, or
patients with spontaneous or pharmacol ogi cal inpairnent of henostasis;
organ lesions at risk of clinically significant bleeding, including

henor r fagirge Sletiol e cvbriitino tchiml 20s twhereir temtientetas ant sndeargdneanrgendwehin 4%
spinal or epidural catheter and during the first hour after renoval; and
concondlayant treatment with quinidine, 20verpanil, etc. or alternatively
concom P-gp inhibitors. Hepatic inpairnent: Patients with noderate and
severe hepatic inpairnment (Child-Pugh classification B and C) or liver

di seasgo eXpealetithdtaechrding taryaimndblaethemain sherpetivat hasmet yadeigonsuurgssy Within 9
to the persistent elevation of |liver enzynmes >2 Upper Limt Normal (ULN)
or hep@@ﬁtis A, 25B, or C, or expected to have any inpact on survival were
excluded in clinical trials. Therefore the use of dabigatran etexilate is
general |y not recommended in this population. Henorrhagic ris%; gge to the
phar magdi diecatthoddecondingde ickaim 30 avhesein she g Aesdne BYRk iy adde-Eypatening
princigﬁlg | ead to an increased risk of bleeding conplications. In

addi ti 81YCUPaEYDdYs, such as renal 30function or strong P-gp-inhibitor

conedi cation are known to increase dabigatran plasma levels to different
degrees. As has been shown in different clinical.s crea

) . ttings n e in
dabi gag#aThewsthod a¢qsdng tpctpimrEdo Blietssy ?a@fmpllszfg r‘r%Ff‘Fag%Flé Gy emghase
automat.ical ly | i ncreased bl eeding risk. In those cases, where
such fg%T§$%g%F§§gﬂ%&% 0 increase the bleeding risk and outweigh the
clinical benefit, posology recommendations are given as appropriate. If
different nultivariate factors y lead 1o an kno henpr. I sk it
i s adv8edheanethedpqrordingdheipt 2\yay eéﬁ’fjs&"f 8%16 yg‘ﬁ%at\(l){fga%logeglg ]pngaq;lt& ib} ol
5conpl i j he instant invention is also prefferably directed to a
nethod%%%?hgﬁgaﬁgeatnent of patients that are characterized by an increased
risk of major bleeding events (i.e., at |east one risk factor for mgjor

bl eeds), the method conprisin niforin i ent i i

event o 26pd tredEEn 0L GERERS OIBEarG Buehtent il dher St BhuErean
dabi 9%@%%@5%1&@55 evOR! h@R@khagid frdkbeintracamial siene, of mottslityhecomieubiaal | y
acceptable acid addition salts, 1n an anount of 110 ng b.i.d. C ose

obser vaffickhim{ 20tking for signs of bleeding or anenmia) is generally required
in the followi ng situations that may increase the henorrhagic risk: (a)
recent biopsy, major trauma, or shortly after 15 brain, spinal, or

opht halyyol agifetsidr #Rrprevénbihgtshdat MR patidnatilaeingcati least easesttdke, Heombehagirc

ri sk, as the association of dabigatran etexil?tg,mjth treatgpq;s t hat act
on henesthediss B9k FoteyanaresnEaic kel £ Baior d1eeding: $Yivay P mef ity c&r‘ita’a(eéj)ato
bacterial endocarditis, congenital or acquired bl eeding disorders, active
ul cerative and angi odyspl astic gastroi ntestinal disease, and henorrhagic
stroke (6 nonths). 20 In addition, an increase in the risk of bleeding can
occur via specific pharnmacokinetic or phannacodynam c interactions with
some concom tant nedications and the follow ng treatnents shoul d generally
not be adm nistered concomtantly with dabigatran etexilate: unfractionated
heparins and heparin derivatives, |ow nolecular wei ght hepaiins (LMM),
fondapari nux, 25 desirudin, thronbolytic agents, GPIIb/Illa receptor

ant agoni sts, dextran, sulfinpyrazone, rivaroxaban, prasugrel, and vitamn K

e -, ] N T T



30which may al so result in an increased bleeding risk. WO

2010/ 055021PCT/ EP2009/ 064873 52 Fornmul ati ons Dabigatran etexilate is

pr ef er ablwof2oromib@tied as t he net hanesul fonate salt (WO @8TEPIOSO3487Ihe

foll ow ng exanples are for illustratétng dosage forns according to the
present invention and nethods for the production thereof that have been
applied in the clinical trials referred to in this 5patent application. The
process for the manufacture of the pharmaceutical conpositions used in the
Ment i onGde o &/%lfargrf fh%}a@ 1 §1e CHAhAE LEhpAESHL B¥nfRiss@inge 1 (0l .| Al dabigeRsm
First, thée core I'S pro Zced from pharnmaceutical |y acceptabl e organic

aci d. Métihitg) optienatig dptheddbrm ha pharsmntuticalleatceptable st slrdreofaiei the pgiens used to
prepare the core 1. The core nmaterial 1 thus obtained is then converted
into so-called isolated tartaric acid cores 3 by spraying on an isolating
Suspe”%é.onm%- ARA0I IR S BRRE BT, OheeiRT 8P 3isR 614D Sie R0t Yfrd® Bpraygd
onto these coated cores in one or nore process steps by neans of a

coat i nepnoistingsS. Finally, the active substance pellets 5 thus obtained are
packed i&;o sui tabl e a{)[sul e/§' 15 Determning the particle sizes of

tartari c\BAchyymgAiaee of at et /258y Measuring device and settings Measuring
devi ce: ')rhg\,%g SRk@BNof frolte; Al pine A 200 LS Screens: As required 20 Wi ght
put in:10°g/screen Duration:1 mn/screen, then 1 min each up to the maxi num
wei ght | 3 shafinge histprppeplrnsins ischbemisa48¢16/ suppl y of product The substance
is transferred into a r - S present are destroyed by

i nt ensi VL‘BZ Vﬂ)’?ﬁj‘?‘u%SW&%@%%?%S?\%&%%MH seal and cover is placed on a
bal ance, (&§ehaifs BEMentrROMr @sfingionf the pounded substance are wei ghed onto
the screen. The screen together wth.its ﬁlor}]éﬁntcﬁ? rubber seal, and cover
are placH) bavingen aeaf@bleaghfe yepfpgndihaving ghPleodpigsiies:and the nmaterial is
treat ed nﬁéé\éné %ﬂaéecgf%?[Ea&%ST}%arsta{ﬁ'dsilailing%iab@féggn the residue is weighed out

and docu process i's repeated until the decrease in the weight
of the r@gi Huanghi sge @fiar lgasit6Ssyrsamdigving ca®narygrterydiscase; and

2010/ 055021PCT/ EP2009/ 064873 53 Exanpl e. 1: Preparation of the Starter

Pel | ets #30hxgPHRD ok &2t 1St RY R Bl&g&ﬁgplfg% geryo?hs%aé%ci a (gum ar abi c)
are added with stirring in a conventional m xing container having a dished
end and stirrer. Stirring is continued at constant tenperature until a

cl ear €6l URticomethed ebecrilingdo oBrme2 1. hehaeinghe majeableeding evel it gdlifsrtingaigrpg, 1
to 2 ]‘53 h ur% 600 kg of tartaric acid are added with stirring. The
tartari LESVPY- added at const ant tenperature while stirring is continued.
After the addition has ended, the m xture is stirred for about another 5 to
6 hours. 1000 kg of tartaric acid is adﬂed to ﬁ slo%ié#ﬁ]oa%.ating (3

r evol uBPofde prathad aseerding p SR 3 aVBereoibf BRYSHH AFSAT %a sprayi ng and
powder applying unit (e.g., Driamat 200012.5). Before spraying starts, a
sanple of the acid is taken for screening analysis. The acid in question is
tartarizg. aiedmphod iacdopdingitd ona o akaime P ts Befurthert ¢ranprisigemonteniee e @atenim
The acid rubber solution obtained by the above nethod is sprayed onto the

t ar t ar ifer Rlesdingadversee¥&-hus provi ded. During the spraying, the quantity of
air supplied is adjusted to 1000 nB/h and 35C- 75C. The differenti al
15pressure is 2 nbar and the speed of rotation of the pan is 9 revolutions

per mi r3at €he Txghabazbengstosldioh Ye camprsiged at a di stance of 350-450 nm from

the filling. The acid rubber solutiqn is spra o) | ter i Wi t he
fol | ow nda)staéﬁlém“ﬁ’f‘?%rtoat}gﬁt p%?%%lk@gbd@t{aﬁe egae():(lylgtg’r uﬁg}e%%a ol U rtg% as b(;efgr%l1
sprayed ont g)htaﬂﬁackﬁ’triéaﬁ&iaﬁce%%b% Mrthér@bml@ﬁlzgpﬂir.d.j cle size 0.4-0.6 20 nm and
t he solution has been distributed, about 3.2 kg of tartaric acid powder is
spri nkl edbpmanitohieg deapatientrfonbleediag ipdvessgraviertsedd The tartaric acid powder
in question consists of fine rtari i d Li.Cl 25w ti i ze
of <50 (&t c?r%g‘.m‘?tﬁn%l ?O 8%6 E%t?ec])# f %@F%ﬁnc eg%l {ebo g)\rfkﬂag eﬁ]r E%Ei Fﬁrgﬁ %‘ tza er
the tartari Cph@ﬁﬁéte@@m?racbaﬁame@mt Shureotk 1160 nen baudd ifdihs tmomiterimg defternges ap
material is dried until a product tenperature of about 40C is reached. This
is in turn fid¢ddingediverse €S prayi ng on 250f 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 rpmfor 240 m nutes. To prevent
caking after the drying has finished, an intermttent programis run at 3
rpm for 3woiznuesso2every hour. I n the present 30i nst ancePCTIEP2009®64333 t hat
the pan is rotated at 3 rpmfor 3 mmates at intervals of one hour and then
left to stand. The acid pellets are then transferred into a dryer. They are
then dried at 60C over a WD 2010/ 055021PCT/ EP2009/ 064873 54 period of 48
hours. Finally, the particle size distribution is determ ned by screen

anal ysiag. THa&n | 54 ' ha - S

t he product. Tﬁ?gd?§§§¥?%ﬁﬁgﬁgﬁPé%ﬁgzéaﬁﬁ%gbgéggggﬁgﬁgPgagggﬁégfggggﬁﬂz

t he St dgased mPathsets To prepare the isolating suspension, 666.1 kg of

et hanol are placed in the mxing container and the

hydr oxypr opyl net hyl cel | ul ose (33.1 kg) is added with stirring at approx.

600 r pryamhedhaiod ¥@rdidheNclmsder ok he, SaRiILAR dﬁaﬂi@gﬁg Bekurkgvd &ﬁ}dﬂdﬁ?&%

are added. Shortly before use, talc (33.1 kg) is added, again w

stirri fegst @m@nigspended. 10 The acid pellets 1200 kg are poured into the
coating apparatus (e.g. GS-Coater Md. 600/ Mbd. 1200) and sprayed therein
in the rotating pan with the isol ating suspensi on descri bed above in a

cont i nesusTheph@iod gedprdigessclhiasBi PG 38ewhéin e wichietin® osRIira¥i &t peHR difat 32
kg/h for the 1200 kg m xture or 21 kg/h for the 600 kg m xture. The pellets
are al 350k ¥&8 continuously with an air 15supply at up to 70C. After the
GS- Coater has been enptied, the isolated starter pellets are fractionated
by screening. The product fraction with a dianmeter <1.0 mmis stored and
used f A6t hermetBod EoraprelventBy d?r egaingt thaymiafsist ilea Patiing at maed Bieesdf] leemethod

Suspensi on .26. 5 of .hydroxypropyl cel l ul.ose are added to 720 kg of
i sopr ofAHBISP aéé%?’@@nﬁg n{ ﬁ)l H% go‘ a9indrbigatrane gtewilate, aptngHy| llneg“estﬁ?rfnr of

and th . . . . . (. . .
gl S R et rerh A7 P¥dy 1R sablt Bof i
et exi | aacfaripthesapysul f onate (pol ynorph 1) is added with stirring (400 rpm
and the mxture is stirred for 25 about another 20 to 30 m nutes. Then
21.15 kg of talc is added at a constant stirring rate and stirring is

conti nged Atméthed Sapres@tidg drofeatin®UhrodidsRen al Paticdt 1P nBbd WebSof, THaemstheRs
descri bed ahove are preferably carried out under a nitrogen atnbsphere.

Any cl GHPBIITIBE PEEiRptEnpg JULBNMEPD-by. RbwBBiEAira sigxilaie.ngptiomally tinathantoan of a
stirre 6 2 ! s. . Jhe.suspensj.on.te rature shoul d
ot o EiicasBRRly oot L T it RGP o STRR G By
2010/ Ob&a2iddid=1&P2009/ 064873 55 The suspension is stirred until ready for
further processing to ensure that no sedi nentation occurs (at roughly 400
rpm. 5If the suspension is stored at below 30C, it should be further

pr ocessed ik thd ) . far. I . i i

Tt acg e e el SHURAE wicrein plicr KRR cRauhd BRTREIRAR i 30
hour s. mlfmithe suspension is stored, for exanple, at 35C, it should be
further processed within at nost 24 hours. 10 Exanple 4: Preparation of the
Dabi gatran Etexilate Active Substance Pellets A horizontal pan with an
unper f 99 at gk GG B&ordifig U €HaifrC30 CoatiRy dMathris goaiscdn'ﬂnﬁﬂgta_{cﬁﬁhishgﬁéﬂ1%f
fluidized bed nethod, the suspension is sprayed onto the fluidized bed of
pel | et datiigatrandf themati¢m apa arepijng ¢learanaspfSPmal/mimpr lestd. |1t is sprayed on

t hrough nozzles 1.4 mmin dianmeter. The dry air is passed into the bed of
pell ets through so-called i nmrersion blades and transported away t hrough

15an op@niThg ndthddacbde Wwedde d¥fcldife 20083 whikeh BabigAQRMxIRRN E?(ﬁorﬁh?rilged
with 320 kg of the tartaric acid pellets obt aj ned according to anple 2

and t htededn ef a parmacaitically,ecgepigblasalt dheeeolas grinpinistered fonpideast dreondhs. 43C has
been reached, spraying begins. 900 kg of the suspension prepared previously
according to Exanple 3 20 is sprayed on, first for 2 hours at a spraying
rate o4l.2Thkgidthod dveordatg RAonkg/fivldmd 28 18 B0aWhpreassdbigatah cdxBatkabpticdaly in
suspension is_stjrred constantly. The tenperature of the air supplied is at
most 78eforpafy cetically acseprable salt theregh iy administeredsion at leastaponthe pel | et s
are dried in the horizontal pan (5 revolutions per mnute) at an air inflow
25t enperature of at |east 30C, at nost 50C, and an air inflow anmount of 500
nB8/h over a period of about 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 30for 2 hours at a spraying rate of 20 kg/h, then at 24
kg/h and a spray pressure of 0.8 bar. The WD 2010/ 055021PCT/ EP2009/ 064873
56



suspension is stirred constantly. The tenperature of the air supplied is at
nost 75C. The anount of air supplied is about 1900 in3/13.. Then the
pel |l ets awe 2drovesso2in t he hori zontal pan (5 revol utions pEr/EPRMINIS7Ht an
air inflow 5tenperature of at |east 38C, at nost 50C, and an air inflow
anount of 500 nB/h over a period of about 1 to 2 hours. The dried pellets
are then passed through a vibrating screen with a nesh size of 1 6 mm and
stored in containers with desiccants until needed for further processing.

10 Conpgnerde méthBd af@kdif2 RS bhof ETBiInsPRY tocﬁ(p%ﬂe?elﬁ)@%&@ttrﬁlﬁ&eﬂﬁaﬁé('(Jp%t)ﬁally in
met hanesul fonate 86. 48( 15 126. 83(2) Acacia (gum arabi cum
y

Tar t ar ithe emef aghagmeeytea mpt&kgﬁrﬁ@ttrﬂwrmfapy milistered faet mma mznms 3 27
Di net hyl pol ysil oxane 350 0.04 0.06 Talc 17.16 25.16 Hydroxypropylcellulo
se 17.30 25.37 HPMC-capsule 60(3) 70(4) Total 276.2 387.1 0) equals 75

nmy fred3dahiegatthed acdoeding & end &) clawaiostolslco mrénﬁ G@bl%@@élﬂé’t%il@dﬂe eJp@ishdIRL B
(3) Weight of the capsul e _approx. ng 4? ght of the capsule appr ox.
70 ny the form of a pharmaceutically acceptable salt ereof is admlmstered for at least 12 months.

44. The method according to one of claims 20 to 30, wherein dabigatran etexilate, optionally in

the form of a pharmaceutically acceptable salt thereof is administered for at least 48 months.

45. A method for lowering the risk of an adverse event in a patient having a condition being
treated with warfarin, the method comprising:

(a) discontinuing administration of warfarin to the patient; and

(b) administering to the patient 110 mg b.i.d. of dabigatran etexilate, optionally in the form of

a pharmaceutically acceptable salt thereof.
46. The method according to claim 45, wherein the condition is SPAF.
47. The method according to claim 45, wherein the adverse event is bleeding.

43. A method for preventing stroke in a patient with atrial fibrillation, the method comprising
administering 110 mg b.i.d. of dabigatran etexilate, optionally in the form of a pharmaceutically
acceptable salt thereof, to the patient and modifying the administration as necessary to maintain
plasma levels of dabigatran in the patient between about 20 ng/mL to about 180 ng/mL, wherein
the patient i1s at a reduced risk for a major bleeding event when compared to conventional

warfarin therapy.

49. The method according to claim 48, wherein the plasma levels of dabigatran are between
about 43 ng/mL to about 143 ng/mlL.

50. The method according to claim 48, wherein the plasma levels of dabigatran are between

about 50 ng/mL to about 120 ng/mL.



Particularly preferred enbodi nents of the invention, although already

menti oned hereinbefore, are summari zed one nore tinme below 15The invention
rel at es twornetomsso2ior preventing stroke in a patient sufPCempPagofosssns atri al
fibrillation, wherein the patient has at |east one risk factors for major
bl eedi ng events, the nethod conprising adm nistering to the patient 110 nyg
b.i.d. of dabigatran etexilate, optionally in the formof a
pharmaceutically acceptable salt thereof. Particularly preferred the nethod
conprises the WD 2010/ 055021PCT/ EP2009/ 064873 57 admi nistration of 110 ngy
b.i.d. of dabigatran etexilate in the formof the pharnmaceuti cal

conposst.i Qe dhatibdaecbriias ab vhaehot® yerwviaythefplaxaniplvds of Wiebigatvanicobetween
furthernore relates to the use of dabigatran etexilate, optionally in the

f or m o#boxt 50 pe/aHntecdart g Wlaccept abl e salt thereof, for the manufacture
of a nedi canent for the prevention of stroke in patients suffering from
atrial fibrillation wherein the patient has at |east one risk factors for
maj or §1.edtiengethvénterdingao alaimt 4% whercipothpmilssen teheds lofidabigataniors betwaen on
of 110 ng of d@i‘ atran @t@}i ate, optionally in the formof a

phar matRt PE &g 9Bt § Q&tt thereof. Particularly preferred the use
conprises the admnistration of 110 ng b.i.d. of dabigatran etexilate 10 in
the formof the pharnmaceutical conposition disclosed hereinbefore by way of
exanpl £3. The methehpiending taclisms, wdierein sheymapiati eading cvest is hafpHBEGEERINSN
of stropke,in a patient suffering fromatrial fibrillation wherein the

pat i enPleﬁ‘HEgﬁYerﬂQ‘east one risk factors for major bleeding events, the

medi canment conprising 110 ng of dabigatran etexilate, optionally in the

formof a 15 pharnmaceutically acceptable salt thereof Parti ciul ?r Iez .
pr ef er p4d The meethasdacearding toj anief sfaimg 48dp 5B, Wharemyiginksmarlgyslppt dabigatran is
Particylarl. ref enr . [ [ SEsmbde adm nistration of 110
ng b.i .H%t.embliée(gg%{l%gie%gdﬁhgﬁ%é@?}gﬁg{i?ﬁatd %@g%drnfrr]ﬁop ‘?’he phar maceut i cal
conposi tion disclosed hereinbefore by way of exanple. WO

2010/ 055021PCT/ EP2009/ 064873 58 W Cl ai 1. met hod for .preventin
st rokeSPn A peibpédfer BIRVEEMENE frF’HFﬂgaflﬂrﬁ!’Ig{)ostl B’f“flpfeé’???ﬂ% avm@&égr?efhﬁlg &0% ent

has at kS K M8} PhorBliBEH ROHRNENS nedd@iefBENAE method
conpri }sl%lﬁgﬂéa p%?él%ezﬁl%%qérgélt%@kghti enOt 11%8 rrgg%ll . d. g? dalgi gatranme °

et exi | apwpricpg iadmahikigring tiRemgob.nilopf alapigairaracteniliieappijonaly dpt &p| form a0t 2

thereof, 2. The, netho ccordin claim.l, wherei.r e.pat | e

| east PWF%‘WCFH&"‘BF?%@? S%ﬁﬁh?rg‘f)rlt’ gg&kﬁd’ NS mogﬁyfl“%eﬂ%eé%rg@hg%g@} %ig ng
to cl apRelsaryhiPhifintaih PRshb 3% clsasidabigh@in Rihe hatire éiwegn evan s righal udesoan
age of 75 years or greater. 4. The nethod according to claiml1, wherein

the ri $R0 haelorwhesein ey paticnt sadeAedusod Fisk forromage Sleding svaitywhsp cegmrred o

bl eedi ng _event s. . Th ' ' j [

Fact or “PoE b pRge Ty EhAR A hnl e ElcheontAEeBh MR 10 Al

|l ess than 80 nL/mn. 6. The nmethod according to claim5, wherein the risk

factor for major bleeding events includes educed creatinine cl earance |ess
t han 566ni The method acopiging togglpimy 25y ke e Blagma g?}’te Soﬁgﬂ%gqtﬁntaﬁ%%&leﬁflof

a phar [ gasalt thereof, for the manufacture of a
medi car%”g%ﬁ%?cl){r\g%t%og&g%g%ﬁq n of stroke in patients suffering fromatrial
fibrillation wherein the patient has at | east one risk factor for major

bl eedi ts, wherein th i the b.i.d 1.0l strati f. 110
. dabigat etiod b Pty PR Ehas Bl ey AR g ARy en
accept %9%1.& 5%41[g91f1th8%€&ft-120§g/nﬁhe use according to claim7, wherein the

t

patient has a east two riSk factors for major bleeding events. WO
2010/ 055021PCT/ EP2009/ 064873 59 9. The use according to claim7, wherein

the risk factor for major bl egdi events . ncl ud

great ers 1%f ‘“Fﬂ%’dugcé’oﬁg%%d?lﬁﬁn {gg ’ c\,"f\ﬁﬁf Sify fhe Rk@@gﬁ%&?%glgrg?bgéﬁ agc rgﬁje%%%
maj or nglﬁcgor]%/@xqmagodtmlnlgm_ a history of earlier bleeding events. 11.
The use according to claim7, wherein the risk factor for mgjor bl eeding

events includes a reduced creatinine clearance less than 80 nL/mn. 12.
The use according to claim 11, wherein the risk factor for major bl eeding
events includes reduced creatinine clearance |less than 50 nL/mn. 13. A
medi canment for the prevention of stroke in a patient suffering fromatrial
fibrillation wherein the patient has at |east one risk factor for major

bl eedi ng events, the nedi canent conprising 110 ng of dabigatran etexilate,
optionally in the formof a pharmaceutically acceptable salt thereof. 14.
The nedi canent according to claim 13 adapted for b.i.d. admnistration.

15. The medi canment according to claim 13, wherein the patient has at |east
two risk factors for major bleeding events. 16. The nedi canment according to

oy o oy



17. The medi canment according to claim13, wherein the risk factor for nmgjor
bl eedi ng events includes a history of earlier bleeding events. 18. The

medi canerwoaoenassizng to claim 13, wherein the risk fact @CTEPROOYAHLSI3

bl eedi ng events includes a reduced aseatinine clearance | ess than 80
mL/mn. W) 2010/ 055021PCT/ EP2009/ 064873 60 19. The nedi canent accordi ng
to claim 18, wherein the risk factor for nmjor bleeding events includes
educed creatinine clearance less than 50 niL/mn. 20. A nmethod for

preventj ng,or_treati : & i . ' ' t d i ng
Phe 15k apeahfBa ARIDEIPERER 5 B b, SllmkdeRAR S AGEE Y B fReue

st r okeaboat 608/t fotapontoidPaigadlt 0 conventional warfarin therapy, the nmethod
conprising adm nistering 110 ng b.i.d. of dabigatran etexilate, optionally
in the formof a pharmaceutically acceptable salt thereof, wherein the
patient, h X LIRS, WhtR dénk evEReisBlifOthraga@igi ng
to cl gclt’()m %e %}édrﬁglgﬁot ggbo;ﬂagﬁt%h‘g@%%g{‘t%grggj}%égﬂeg gllljgr%-egry wthin 42 da%s.
22. Thgegdihexknaccordi ng to claim 21, wherein the patient has not undergone
surgery within 90 days. 23. The method according to claim 22, wherein the
maj or bl eeding event is a life-threatening bl eeding event. 24. The net hod
accor dﬁﬂg ThE SRl &BrdiNh & Bhdlof BRIPALS @8160] Whatein Mher flasedienels offdabigatran
henorrhage than the general population. 25. The nethod according to claim
20, wheiselate shietepainednisingake sandaedizad lypphilizesidapigatran neiodngj or bl eedi ng
events. 26. A nedicanment for treatnent of thronbosis in a patient in need

t hereof and reducing the risk of a nmajor bleeding event, henorrhagic

st rokegy i NtigApf ARbidhirs! eRkBate W AMPhb@hdckiticlls oicdefgblt cahnBeedf dbraimking0at o

25. 27. A method for preventing stroke in a patient having at . least on
“ﬁ@y | g’ﬁ

st r okemedicrmoensder teating agniah Sibritlation, syhereir dengdling sadats ARHY fgym gt a

maj or bl eedi nhg eve i : : . ; i

2010/ OBEOBICTFRES At b Te A LS SRRl a0 me bd, dabjsattap stelae,
conpr i §¢twaﬂ¢m fhic $61€ bN@pHatMacaytibaliy stcemthbldadli gateofin et exil ate, optional |y
in the formof a pharmaceutically acceptable salt thereof, to the patient.
28. The nethod according to claim27, wherein the risk factor is selected
fromthpe gfh%uv.psec&@?fﬁﬁ% RPcRim cbalvhbaw 'agbi%;f'trzﬁg@tefaﬂat@,t optRAsMy 7b thee sy of B)
having a history of stroke; (c) having a |stot% of a transient ischemc
at t ack phdrthacdicaltg accehiablesnly thufedd, is hdoimisensd 601 Tmepdiaand pgye.havi ng | ef t
ventricul ar dysfunction; (0 having an age of at |east 65 years and havi ng
hi gh bl ood pressure; (g) having an age of at |east 65 years and havi ng

di abet g8; fHh) yRaNIBELRN tPERIRT62atwHeRAS dabiDatyaRERxAME, btionally ¢otlensorn af hery
di sease; and (1) having an age of at |east 65 years and having peri pheral
arter yphdmea@éi.caﬂﬂacdﬁh@bk@@hg‘@rwfc@ﬂéinHQSt?I@dé‘Praq mooths aph 8IS0 "t he maj or

bl eeding event is a life-threatening bl eeding event. 30. The net hod
according to claim 27, wherein the patient has atrial fibrillation. 31. The
net hod 3. cpiediigigadcordine t®tlath ai2revhein @aBi@atri eteRBate c opgamaBy iy theo firtoof ag
the patient for bleedin% adverse events. 32. é&f ne%?od according to claim
31, comhrimgicergicaliy peesaiablf seltdhareqf, sgdpmastgredifeny M9dSgat ran etexil ate,
optionally in the formof a pharnaceutically acceptable salt thereof, 110
ng b.i.d.; (b) nonitoring the patient for bleeding adverse events; and (c)
adni ni sberTiguieoaddoadipato eltimdiyivdetreinrdabigaian gtegjlatopoptinvally yinithe foren pbem

of a pharmaceutically accep | e salt, thereqf 0 b.i.d. if the
noni t oPh#gageitiseHy ﬁé“sepfﬂ%f a&igg‘?rﬁ ; Ei‘d’\?lg’r"%‘éte{fagﬂ’f ?mo%s'
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67. The use according to claim 62, wherein dabigatran etexilate, optionally in the form of a

pharmaceutically acceptable salt thereof, is administered for 24 months.

68. The use according to claim 62, wherein dabigatran etexilate, optionally in the form of a

pharmaceutically acceptable salt thereof, is administered for 48 months.



33. The nethod according to claim31 or 32, wherein the nonitoring occurs
over a period of at least 3 nonths. 34. The nethod according to claim 31
or 32, whwoebnw/askeinonitoring occurs over a period of aPCra&®310966480ht hs.

35. The nethod according to claim3%6or 32, wherein the nonitoring occurs
over a period of at least 1 year. 36. A nethod for preventing or treating
thronbosis in a patient in need thereof, the nmethod conprising

adm nistering 110 ng b.i.d. of dabigatran etexilate, optionally in the form
of pharmaceutically acceptable salt thereof, wherein the patient is not
suitable for conventional warfarin therapy. 37. A nethod for preventing or
treatigy tiAeQROQASEEdInG ta Qi 61t whereinedabigaen exéxilateh @ptienablydin clbegping iof @
adm nistering 110 ng b.i.d. of dabigatran efgexilate, optionally in the fonn
of a prharmesestiedlyAcEeptale st Eﬁﬁgé%?‘nTﬁg?%% rlhﬁ@?@in conventi ona

warfarin therapy is contraindicated. 38. The nethod according to claim 20,
wherein patient has a creatine clearance of nmore than 30 mL./mn 39. The
met hod7@c car déisagurtip comatismg 0] 10f urg o€ rdabigapran sitexglawi spgmallyuimghe form of a

L/ i PR eESoa s TR gl WSt B ROED, Gl B TRIAE 20 (o S0, |

wherei n dabigatran etexilate, optionally in the formof a pharmaceutically
acceptable salt thereof is adnmnistered for at least 3 nonths, 4é? The}b
met hod7 e Aonedipgnens foribe dfeaiateat pfatpigl frilrgion fhesauiveleaapitgy $0n 4 exe ik,

optionally in the formof,. a r eut] c . alt thereof is
adni ni EPRELEP 3 C?Seé‘P“Pé%"éf‘mét‘gﬁhﬁ{“rﬁT?. un%%ﬁ%ﬁ%ﬁ@%@ﬁ%}'ﬁ 2009/ 064873 63 42.
The met hod according to one of clains 20 to 30, wherein dabigatran .
etexilate, optionally in the formof a pharmaceutically acceptable salt

t her eof2.i 8 katcheimprsstnge ed for at |least 9 nonths. 43. The nethod according to
one of claims 20 1 ' | NatSifed @ isthe B RB&hAi% dfn 10

f orm of pﬁ eﬁwlf g%p?@gf"({}%?@é%@%}%@% tat er eo}%af Si sg admi ni stered fo:m%lt

| east 12 nopf lsbigdfan Theilaet bpdomilgoindilegfdrm ofie pharolagdutisal apeepgdle salt
wherei n dabi gatran etexilate, optionally in the formof a pharmaceutically
accept abl e thereofita®dr eof is administered for at |east 48 nmonths. 45. A

met hod f | JdeSKli@boR@Nwadv@ige event in a patient having a
conditioﬁbbgﬁﬁg&kﬁgg%gﬁ &%thlma?farin, the nethod conprising: (a)

di scontinuing adm nistration of warfarin to the patient; and (b)

adm nistering to the patient .110 b.i.d.  of .dabj : L trok
opt i ondPi yAi Weialﬁ%m?lﬁr d?e?nﬂﬂ%ﬁfrgg%lﬂ ipgg‘fl}t@ “élgicg{ﬁﬁgg{bgm%%ﬁ% e% :Ugfs. 046,
The ”Bkmgriﬁgg QriflieAQickes 6 @ibiAln WHE Bi dyuivatenc endl0 igndabigaSPABtexildte blik
met hod according to claim45, wherein the adverse event is. Ieedlngb.]ﬁga A
met hod whereip peanémef sitpkstar skeetnis eantedismeastPIERaTy oaqome are gk jnfqriox jte Hribl

met hod gompri sing admi ni stening 14 uflof b yiahi #8kE aRsyRtest kabBlism
optionéﬁwggpHW?%gngggthﬁgﬁﬁﬁﬂgrnaégh P§3Vﬂ5°acc8%ta€|e salP%thereof, to
the patd gitinfAsk wBR\hiatitiogaltweafaathaagy.r ati on as necessary to naintain

pl asma | evel s of dabigatran in the patient between about 20 ng/nL to about
180 ng/nL, wherein the patient is at a reduced risk for a major bl eeding
event wWhenncoNpal 0 | Rl 7¥eEhat e PRfaAPYutcdde id NGO H&OGkar on
accordi'ng }5: %mlgg]ﬁ?nlqﬁlg ac&/ﬁ@r{r%nir?l tﬁ? pl'asma | e\_/gl S %P dabi gatran are between
about 4irfigihNersus 18564 perlytar ny Hatigatso. (reliey enitkhball, R5¢ o eefitidgnecontaregl @ 4gio
wherein the pIasna_levelggg&Tdabigatran are between about 50 ng/nL to about
120 ng/lr2; p [pey-28AEr 88O 0PET EP2009/ 064873 64 51. The method according to
claim 48, wherein the plasma | evels of dabigatran are between about 50
ng/m. to about 70 ng/nmL. 52. The nethod according to claim48, wherein the
pl asma 75e e hedishmeaibioy strokerin grideriewith efiah GttatEm #gmkl sEkaFOmPIEHE AnfGiiL.

53. The, net hod. according .to cl aim48, . wherei j bl i IS a
it ot Hioam aehgeBTL g panien ¢ 410 MRk eRACT it GRHRRENRRL, o °
48 1o 3 ajoMgﬁ&}Ha £ he pRhASButt&UE bompired abingindad adjastdé harfaiin edatuennyithine

standardirze yopﬁilized abi gatran nethod. 55. A nethod for preventing or

t r eat i ngmedirmfosi-gp ahdOpea¥ent i ng a nmaj or bl eedi ng event, henorrhagic
stroke, intracranial stroke, or nortality in a patient in need thereof, the
nmet hod conprising adm nistering 110 ng b.i.d. of dabigatran etexilate,
optionally in the formof a pharnmaceutically acceptable 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 ng/m., wherein the patient is at a reduced risk for a major bl eeding
event when conpared to conventional warfarin therapy and wherein the
patient has not undergone surgery within 10 days. 56. The nmethod accordi ng
to claimb55, wherein the plasma | evels of dabigatran are between about 43

. I A AN - —



62. Use of dabigatran etexilate or a pharmaceutically acceptable salt
thereof for making a nedicanent for treating atrial fibrillation, wherein
dabi gat r amoevexisk@ie, optionally in the form of a pharnecemP2@alobis73
acceptable salt thereof, is adm nisté&red at 110 ng b.i.d. dabigatran
etexilate, optionally in the formof a pharnmaceutically acceptable salt
thereof. 63. The use according to claim62, wherein dabigatran etexilate,
optionally in the formof a pharnaceutically accept able salt thereof, is
adm ni 4

wher ei f\é gf}ﬁ%éﬁgaa% g? exi (ﬁagﬂgdgﬁg ?gn“aﬁt ryatetgnh)eft formo }?“gggéﬁgf %@éé% ?(Q:Oall ly
aCCept\ﬁMﬁ&u)S\b‘driuthHP/epér yeasoxadamgmmm@maiatedrloangr(mor(mzand nore. 65. The
use according to claim62, wherein dabigatran etexilate, optionally in the
f or m of a phar maceutical ly acceptable salt thereof, is admnistered for 9
mont hs, %ﬁ&éﬁffcﬁ“t&%ﬁén@gf b Riaf FiBHiMRR, at WER D bRl ARrRTAM, fk&Xddsad 6F
opt i onaI I y inthe ftormof a pharnmaceutically acceptable salt thereof, is
admi ni debégagrdn fedrichl & crpm‘tdh@lt t67.10Tihg d&b@aa@rcetedilﬁg tried. cwigh medred Wwsiabitynas

dabi gatran etexil ate, o j on e, for a et cal |
accegtﬁﬂpgys%lt‘%g“tan@né@lr fo u"i’&‘r‘h\éﬂ‘% ‘tb@?t%%lw Bfg}lﬁﬁreﬁwgn)etnﬁév & ‘Jaa“ %HOW -up

accord(?] o \&ur€! ai m 62, wherel n dabi gatran etexilate, opti onaI I y | n the form
of a pharmaceutically acceptable salt thereof, is admnistered for 48
nmont hs. WD 2010/ 055021PCT/ EP2009/ 064873 66 69. The use accor di ng to claim

62, whgre at ran t] e .
phar -z% FP‘E e%ﬁfggl(% %thg %g sa‘%1 m% hz’rvelgl?% rééhan rne}lttgr%l Osf]tggéeby er e%f P \év%rrf%rtn 70.
A doseydiiists TONRET wahon ddKgarrnof 0dapigd12an etexil ate, opti onaI ly in the
formof a pharmaceutically acceptable salt thereof, for the treatnent of

atrial fibrillation. 71. A nedicanment for the treatnent of atrial

fibril ol ' YeothdrRidees BRGkatt RodiAghdi t
accor dJl’& Igle&c)lfét{lg%tﬂ @Ar&(@g twotﬂ% of Cg]%% t?géﬁgm" |Ptrg|1 r%tean ga A Ii}iot 2
conpri Blloagxivzﬂa)t vathire the cagertf 80046 tot 5% tostebipatran eexdate il &0 nfgthr.d.l | ati on
conprising solid dose units of 110 ng of dabigatran etexilate, optionally
in the formof a pharmaceutically acceptable salt thereof; and (b)

| NSt ughi ANg e §i@aHeR 0GRl tb Q)n@QrT%la‘iﬁ% 9¢ t6lakg) %m;%ﬁmgpa Hﬂﬂg&i’dﬁeﬁ}bdﬁugrthat is
preventing stroke in patients with atrial fi brillation at risk of stroke
conpr i bioaguisaléntxwithtodies raigedabi b rian 12 cwith sarequrarat evft daligatep pigxilate

dabi b. f
s P L

treat tmM.thin a nedian followup of 2.0 years stroke or systemc
enbolismis not inferior to conventional warfarin therapy. 74. The

nmedi canent according to claim73, where the primary outcone is 1.70% per
year o fari er 1, 559 yea n t (gl

5% conti e o Eepitfgtco e BFGmEY, 252N 89, R E skl Slpidhutt
nedi cap®Rilaté,(ptidhalpkE the faat bfatphamidcbutatally atcebidbid $altathewenf, s ccu*aérhmma‘tered
stroke comprising a fixed doses of dabigatran which is equivalent to 110 ng
dabi gaWﬁ@rﬁ‘né‘t‘ERlla oit@g®ti . d. with reduced rates of maj or henorrhage as
primary outconme conpared to unblinded adjusted warfarin treatment within a
medi an foll owup of 2.0 years. WD 2010/ 055021PCT/ EP2009/ 064873 67 76. The
medi cagent Themeﬁlo@gaetorduigartmn cmim Wilf twheatie sthof antipjateleth epant risagfpirof 28d 46%
per year on vvarf rin versus ar on dabigatran etexilate 110 ng
(p=0. 0pgpinispered P%er‘?ﬂtla’fz@rl r“E% ?%ﬁt’ of atrial fibrillation at risk of
stroke conprising a fixed doses of dabigatran which is equivalent to 110 ngy
dabi gatran etexilate b.i.d. with reduced m)rtallt%/ as primry outcone
conpar 88. tEheuntthpédecbraids us tedadmvidl, fYettergin ttheantipdatelehpgamt is aspisy i dpyridsmodia: up

Cat os 6PoAoEs AbyRE: B GRREn I ger SoergSads SurPifluet R A Adekn ) o

My (P<Qetivdtor. 79.- A nedi canment accordlng to one of clains 73 to 78,
conprising a dabigatran prodrug that is bioequivalent within the range of
80%to 125%to dabigatran etexilate 110 ng b.i.d. 80. A nedi canent
according to one of clains 73 to 78, conprising a dabigatran prodrug that
is bioequivalent within the range of 80%to 125% w th an anount of

dabi gatran etexil ate net hanesul fonate corresponding to 110 ng dabi gatran
etexilate applied in a b.i.d. treatnment reginmen. 81. The net hod according
to one of clains 1, 20, 27, 36, 37, 48, or 55, wherein the dabigatran
etexilate, optionally in the formof a pharnmaceutically acceptable salt
thereof, is co-adm nistered with an antiplatelet agent. 82. The net hod
according to claim8l, wherein the antiplatelet agent is aspirin and is
adm nistered at | ess than or equal to 100 ng per day 83. The net hod

I
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84. The method according to one of claims 1, 20, 27, 36, 37, 48, or 55, wherein the dabigatran
etexilate, optionally in the form of a pharmaceutically acceptable salt thereof, is co-administered

with an antiarrthythmic agent.

85. The method according to claim 84, wherein the antiarrhythmic agent is a potassium channel

blocker, sodium channel blocker, beta blocker, or calcium channel blocker.

86. The method according to claim 84, wherein the antiarrhythmic agent is quinidine,
procainamide, disopyramide, lidocaine, mexiletine, tocainide, phenytoin, flecainide, encainide,
propafenone, moracizine, propranolol, esmolol, metoprolol, timolol, atenolol, miodarone, sotalol,
dofetilide, ibutilide, erapamil, diltiazem, amiodarone, bretylium, verapamil, diltiazem, adenosine,

or digoxin.

87. The method according to claim 86, wherein the antiarthythmic agent is quinidine.



