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WD 2006/ 026998PCT/ DK20051000576 1 METHODS FOR
TREATI NG LOCAL TRACHEAL, BRONCHI AL OR ALVECLAR
BLEEDI NG OR HEMOPTYSI S Prior rel ated applications

\VE@M%AE@E?”t application clains the benefit of Tﬂn% 05000576

priority 5 fromU. S. Provisional Application

No. 60/693,.969, filed June 24, 2005, U.S.

Provi sional Application Serial No. 60/622,977, filed
Oct ober 28, 2004 and U.S. Provisional Application

- SefizopNo FOROAERR TRE. 1L.OCAEATREREEA e sAGNcEPOY ot aglvECLAR

of which is incorporated: herein by reference inits
10 entirety. Field BEEERENGQRNEFMPPIYSIS The present -
i nvention provides nmethods to arrest clinically

§5:gwlﬁémtaﬁé@ca§, 1 PAeRHal or alveol ar bl eeding
or henoptysis, including, but not [imted to 15

per si Shent pHE e € CalsiF Bida thil e di ing meondid bR fidCWifepriority
bl eedi_ng condi tions and chronic bl eeding conditions.

TFOR hE- Fret Pofe! HF0Tte ARG oMy Seean, MRet 0P468d- 969,

Pi0od s Al i aind act @, SPJ:'OVQSl'@)%EQSE&%%‘JlCic%%%BhS gerial No.
ot her than thrombin or fibrinogen are adm ni stered

$0v ¢ abr Ohthi Bl ed Qo-aherr ABva@Wédl RpdoN -0 PRevisional
v, r M-St cat1.an
RS R AT o O R e s b B e 1y 200,
exch | clwhoich ntensiocepeaed ede dieciene byd re€spenatolin its
dJCIne The nethods of the present invention are
¢ evant to the fields of hemat ol ogy,

rheunatology,
Field of the Invention

The present invention provides methods to arrest
clinically significént tracheal, bronchial or alveolar
bleeding or hemoptYsis, including, but not limited to
persistent-or recurrent bleedihg conditiqns, acute bleeding
conditions and chroniec bleeding conditions. In the methods

of the present invention, activated blood coagulation

factors, i.e. hemostatic agents, other than thrOmbin or
-fibrinogen are administered intrabronchially,
'intratracheally or to the alveclar space via airway
‘adninistration. These methods are useful in clinical

- medicine, especially. critical or intensive care medicine and

respiratory medicine. The methods of the present invention
are also relevant to the fields of hematology, rheumatdlogy,

transplantation medicine, infectious diseases and oncology.

Background of the Invention

Previous treatments for bronchial bleeding or
hemoptysis comprise surgical and medical approaches. Among
surgical approaches, local. lesions can sometimes be‘treated
by excision or cauterization via bronchoscopy, but.this

applies only to restricted numbers and classes of lesions.
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25 transplantation nmedicine, infectious di seases and

oncol ogy. Background of the Invention Previous

treatnments for bronchial bleeding or henoptysis
vwamosimessur gi cal and nedi cal approaches. AnoPQI/B8R2605/000576
surgi cal approaches, |ocal-lesions can sonetines be
treated by excision or cauterliation Vi a

bronchoscopy, but.this applies onIy to restrlcted

-nunbers and cl asses of |esions.
ﬁE@Z@’@SP@@@S?@eZmﬁﬁBnﬁoﬁ%ﬁlchﬁ the systemic

e t e €
LSS e O SETIRLLokSeaaipL o conpulacion

cﬂm:g:mmm @rf fadcdr $heopaifheoh nhE baveeat comgeibial or
%@%t %&cﬁ%ﬁ%lred ngckﬁncg ?Qgﬁg ?éﬁEhlstratlon of.

sys emcc aam 'S RhP BT Eors
hmhnbﬁ&byslef(éhbtldbismhmlmglohedhanoSangﬂTm£¢thxams. The
|nclude trﬁagxan1c aci d,. whi 5 hibits the.

dEhrErs B LY prieRrRaTeR £6 Ehe” %‘B’Pu HI}H%S ¥ e
rao@wramﬁnefapuagmmnagemt@hth@aﬂbﬁﬁﬁ@ﬁytlc enzyme
fibrinolytic enzynes. The disadvantage of these

PEASEARn, apploabkesininy evhhgh imefriveteetiirigialatic
A p%ggﬁ guat %hteod%ga%n&gsel efath@é@%@aﬂapra@ﬂ&%@s is

ng, especlally i his I's caused by a
¢bab|nHER@neﬁfeohelerﬁbee inedéqhalst o ammest the local

gggﬁ% eQSEe %éb %%gﬁgg?gne o7 gggc%%ffDSIfuﬂhls is caused

'bl_s,rvaommbapathaﬁyoﬁeahéaae ﬂBrLEIOIndsml of e ppidrmArand a
%ggggggigghoagch1enS§ngdg£ ég'ggke hemostatlc meﬂhanlsms
or due to an affection of the alveolo—-capillary membrane

_either of primary, ‘unknown etiology or secondary to an
idenﬁifiable systemic disease or condition, such as bone
marrow transplantation, chemotherapy, systemic auvtoimmune
disease or infecfion. The inhibition of fibrinolysis <can
only arrest bleeding if the hemostatic mechanisms are
‘adequate to form a blood clot in the first place. Bronchial
or diffuse alveolar bleeding or hemoptysis is typically a
medical emergency, in which rapid arrest of bleeding is
required, often allowing insufficient time to identify the
underlying causes with certainty, and in which treatment of
the underlying disease is too retarded in comparison with
the acute life-threatening hemorrhage. Medical treatments
are therefore often glven speculatlvely and without
certainty of their efflcacy

Variocus methods of airway administration of substances
intended to exert a therapeutic effect either locally or
systemically or both have been the subject of both

publications and patent applications. For exanmple U.S.

Patent 3,920,845 discloses methods for treating allergic
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- dfl codypleattenst caggedyaingnagent, Teht

identifiable system c di sease or condition, such as

bone marrow transpl antati on, chenotherapy, systemc

aut oi mune di sease or infection. The inhibition of

Lhrj sis can only arrest bleeding if the /0005

‘”ééﬁ%@g%%?c mechani sns are 20 adequate to forﬁggngggdgmsm

clot in the first place. Bronchial or diffuse :

al veol ar bl eedi ng or henoptysBs is typically a

medi cal emergency, in which rapid arrest of bleeding

dSnd BT L1 t8f en 18 lewerg oitnsuhfkebentlaht ME3t@ione

identify the underlying causes with certaint¥ and in
ashiighl s treszadmeme 13t , 25248 CaRad Ay PRgYi 1884ET 131

*éﬁ%g#%?%gﬂqEE%%QQE@SQQfMaﬁﬁaEES acyl @ergic reactions and/or

reatening henorrhage. Medical treatnments are
2hgmef orie dfrhed agiiven tbeeepliati vebyaiad disabosed in U.S.

rtaint f ir, effi.cacy LOus t s of
GGy e i SEDAP R S S BaL Thbe MY R Lhddty Fatent
exegt, &t hemapeuti.c 2ebiB¢on 9éitehemntioBal |l yPatent 5,690,910
systemi cally or both_have been the subjeft of bo&ht.
Fstiasas dRdrargopsPat ApPEPeatohs P ot ERaRpre e

it LA 32920084 rdbnel gsas i nELBEESaf Blim4 [ @@l NPatent
allergic W 20061026998PCT/ DK2005/ 000576 3 . )
ol 0N Siwici psgai pymached sproadinipbfheahed; B hexide

k%gq%ﬂgﬁgﬁgﬁ%tggﬂlkﬁutga enteLabhy 9F P¥ehpsyiddatpOitelet
thod

s for treating inflammation, allergic reactions
syl ayatdsichmé . gi. aPenkal-abi 66t Hébapieslases gidpinistration

di sclased in_ULS. 5 Patents and,5, 980, ,
ih G P9 1955 cOmECURAr HRTERLSS greasedbl P and an-
AU -GS qardblUoSkiRat agtnd, 689, YdRadabidwstsr the

i ntrabronchi al adm ni stration,_of gh?rﬁgeutic ents
traatmendt féncYBPLanei §EncPratdEdBEERa LV U B RTY

o"i's‘%%e?%sdi2%@'49§9_%5§3%%|i§@169&saQﬁi DABABAHIG FofmiXation
xi de 10 by the inhalation route to prevent or treat
Eﬁ@a@@%@%’@ﬁepulmonary

discl.o dministration of an inidazoline conpound,
qﬁﬁ%%?%ﬁ?ig%Vasodilator and an al pha-adrenergic
- bl ockihegeagantntbysenhal abi bndfonte hehe reeasiEntligly of drug

synpt ons. of chronic .obstructive pul npn [ .

i Bisoa) 56235050, SePeBes antlARe ShTeCis i Sk chifhinas

A VPRI PRTaeadr BdueliAgbggeaFfetencer bat ket r ofntirety.

Ifulnnnary hypertension. . These patepts ser e.t.o_t d
Ot Ve e Thife PRERSFBI Pitt ¢3512dr H§L 48R Ve?y BYe af stere

éﬂﬂgﬂgn%%ﬁéﬁiqgétﬁgdmhgﬁ§itpebﬁ {+8ashi PEScHON@E Ghas not been

I ncor por at ed rein by reference in their entirety.
tdowaverst tleegingodatef ther aaywagthi very of the

Feachiofige had not "nden poo400RBR I LM CloPhd Frmod of
taidaddyg hemophilia by the inhalation of aerosolized factor
XI (FIX) of certain chemical chardcteristics and particle
size, and the potential administration 6f_factor VIII
(factor VIII) in the same way is also disclosed, though not
theISubject of any claim. The purpose of this administration
‘of.FIX or factor VIII is to replace regular systemic
administration of these factors in the long—term treatment

of hemophilia, not to arrest bleeding into the airway.
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Gong et al. (U S. 2005/0008580) disclose a nethod of

25 treating henophilia by the inhal ation of

aerosolized factor XI (FIX) of certain chem ca
characteristics and particle size, and the potentia

adm ni stration of factor VilIlg(factor VIII) in the

sane way is also disclosed, though not the subject of

any h pase LDistr n

oy okl IS BUEPBRe ALokLA 2801081 ALLAN B Phogen nas
badni applliati antehbirbeskihatyoby meahbecFoagbtenthoscope to
treatnent _of hepophilia, not to arrest bleedlngﬁ|nto

tFREtalPiayized Bioedinghignbhh BFGRENSRLt hFERDIFinoshita et

atioget bgph ,WirkhrhihBEbLNRgen1has1bgen gapLisdia et a1., 1995;
i ntrabronchial 'y by means of a bronchoscope to treat

‘Skotal etedlbl e@8PAg HostHe btoaéhuaEOﬁleedeK@n@shatat al.

I 1982 kanot o e de
28ha7.  peniter o PPEBEPL-81 ef . ABRONAE Prgﬁlctaﬁﬁlvalue
fde Gchekracehgalaridf08hctblewevBatr &bESetresubaslder stage

- not_have predictive value for other coagul ation
' OﬁaEFﬁr§°?E§@a5é9naFa§ﬁa@§rIF@rtg?aﬁét%¢ Phelications,

tﬁ?@ﬁﬂhﬁtéﬂa f?ﬁg?ﬂSgehnhﬁbg Bééﬁdugggl §a5'9§§c1f%

t hronbi n and rinogen have been used as pec
smﬁgsuaglfabrinbfonmingnfg@uégIUe treatrealyonhyséhbsealized

Eo I|zeg bl eedi gg Ee5|ons t hat gge acce%5|gle tg t he
?:H%s 5Pe " EnblAbt 2bF eBUFRGSHPOM BOwHaRrPEPREBFCoPe

ahBenBtoptheal ¥gokabnt 1eRiadP hheaobhernbaptondehelddolar
instillation or inhalation of thronbin and fibrinogen

tras-nen phevebhsuckesds upenebsaingngiihiahienskr ofnhalation

of! LHBY B! LHE EOBi hbold BT SECT S Ohed e a0EULEG

nterest to use o oagu atlon ors ac a

iaoueat hgea siageoﬁfaiheagoagstﬁﬂCOnonasradfsanﬂef@ﬂsre of

subject to local regulating influences_ to, avoid an

thRd E?FEbelﬂE%G?SHebﬁsFF?oﬂtB?rf?%??% PFie?i P pER acting
aPanhSe2P19Ert BE2GL T ¥RYendNEoREESEPT ot NWEBLLAD and thus
concerns the adninistration via the airway of other
suel évht bd tosgll naguiativgsinbleeraes bor adbiduse and
liz eedln e air 251
ISR A8 ke EST% relr b io Bt TR T [T L5 pares
obl end aﬂagyyatTn@ ﬁaéééﬁtV1hvéh&i@ﬁ tonédens the

manuf acture of a nedi cament for the treatnent or
aﬁ@é@éﬁ?¥%ﬁl%$ %k%t%h%ra%EﬁﬁYr%ﬁtO%FEErﬁ%%&%a¥?%c¢@%ﬁulant

f£%£%@$'é&mﬁ£e$£Vﬁ@éﬁ*d?kf&@énﬂnﬁrlgégﬂﬂ%%§§?ééﬁfhg in the

subj ect erein salrd nedicanent Is to
abdway$ st ered via the airway, via intratracheal,

Summary

In one aspect, there is proVided'the use of an activated

blood coagulation factor VII FVIIa) in the manufacture of a

medicament for the treatment or prevention of acute or
recurrent or chromnic tracheal, bronchial or alveolar bleeding
or hemoptysis in a subject, -wherein said medicament is to be
administered via the airway, via intratracheal,

intrabronchial or intraalveolar administration.



i ntrabronchial or intraalveolar admnistration. 4a

I n one enbodi nent, the present disclosure relates to

a method for arresting acute or recurrent or chronic
tracheal, bronchial or alveolar bleeding or

henDptyS|s in a subject mhlgr conpri ses

intratracheal, intrabronchia®or 5 intraalveol ar

admini stration to the subj ect of a bl ood coagul ati on
factor which is not thronbin or fibrinogen.

Accdmdiang yembidubingirgel dduir encslaatleglitsg idsaings eedfatgs to a

00 oa uIatlon factqr which is not thronbin .or
meft?ﬁ%qdr% 55 THY dRttact ure of = Hedi ca%ncfmfc tracheal,
bﬂd?ﬁ:leaﬁLatdEIHlﬁolaﬂ: mleamﬂgarbmfh@mg@ms riacw reemject

or chronic tracheal, bronchlal or al veol ar Dbl eedi ng

whgiShh éﬁ%@ﬂ%&ﬁ%ﬁl%???%ﬁﬁﬁ%ﬁﬁa wMﬁﬂ?ﬁ%PQQQQﬁ%ﬁédﬁEhnent

i e AW Y $herReh i Q. LNE B B HY MAQUS dBaNS 1 00d
I nc d|ng Intratracheal, intrabronchial or 5
cqagtu]a?aimolfactacmﬂwhmh aits gt Ahzmvant age Bfbtimegen.

pre %%rg:to T 1Sn%| ngs, u rt%eI Sd 1t sh ato sl{lr}f\/\éa nrt e%

ates to the use of a
blood coagulation factor which is not thrombin or fibrinogen

for the manufacture of a medicament for the treatment or
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side effects or insufficient therapeutic effects of
the system ¢ adm nistration of thronbotic and/ or
henostati c agents are reduced or avoided. 10 Detail ed
Description of the Invention The present
invention relates to the intratracheal
i ntrabronchi al or intraal veol®ar admnistration to a
subj ect, preferably a mamual, nore preferably a human
p rankri iglrusi v et B oforh oterwdif s @hdstaminidy diradiasdd

coaqul ation f.actors qther,t ' r_oo. :
bﬁq éﬁﬁ%g&{ ﬁ%ﬁﬁé&% %}%&'?ggggghk%%ﬁ#kéhﬁdglﬂIsubjeCt’
whandior fact eteXddmdrx arg esimibl eedimgd firam tithee airway by
trachea, bronchi_ or alveoli

or henoptysis. Wen .used
VRS 1S SR HovH IcHdgti e raetrbﬁr%%}%&rasl or
i hham Al nar Jidrinogen” includes all such
factors other than thronmbin or fibrinogen, including,

but Amotadviamittegrd tod, threctoresdnt, dactiorswid I1is fiigttorunwanted

I X factar V, factor..Xl. facto 111,
Sl(%'rtﬁ%;% oh ({ﬁwe]l‘rbsol*f.’f]\ﬁ%eenntugtehdé %ge?@reel#tn%gt dfe aim°t the
sydtagtif Adulin il datiendedt tih 2hnencionpass/ dadtamoMdtic
pol ypeptides in their uncleaved (zynogen) form as
agpelts g5°q HesBlaathtohae Btsh proteol ytical ly
processed to yield their respective bioactive forns,
whi ch nay be designated factor Vila. Typically,
factor VIl is cleaved between residues 152 and 30 153
Dabajiledl Pestawiptimn\waén ted Insren® 9P connecti on
wth factor Vlila, the term"variant" includes,

wi t Fé¢ Brafandt ilgwerrd@or adat ol ypefts dés iatdte g -

Pl chem; | 120, il 2t d V8 t O D WBN subject,
leeé{:a{bg‘:o el la%nol%%ﬂ\ﬁ%l%e/ 026998PCT] D1( 2005/ 000576 -

p e foretteli yn 20 meanowa v med e e et ab ke uenaearal aret atnehgsive

o L FF! Kot A LR o 12y o R YA AL, Wrors otnes
thMd &hdddd iudidg stebiddden, phosphodtpy cedti nging] human
fggg;gegﬁfﬂgﬁgjéé:gggésgtggII'to arrest bleeding from the
trachea, bronchi or alvecli, or hemoptysis.

When used herein the term “blood coagulation factor
other than thrombin or fibrinogen” includes all such factors
other than thrombin or fibrinogen, including, but not
limited teo, factor VII, factor VIII, factor IX, factor V,
factor X1, factor XIII, and any combination thereof.

When used herein, the term 'factor VII"™ is intended to
encompass factor VII polypeptides in their uncleaved
(zymogen) form, as well as those that have been
proteolytically processed to yield their respective
biocactive forms, which may be designated factor VIIa.
Typically, factor VII is cleaved between residues 152 and
153 to yield factor VIIa. When used herein in connection
with factor VIIa, the term "variant” includes, without

limitation, factor VII polypeptides that have either been

chemically modified relative to human factor VIIa and/or
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5 and the like. A factor Vila variant includes

pol ypepti des that exhibit at |east about 10%

preferably at |east about 30% nore preferably at
weassorbgut 50% and nost preferably at | eastrcaasdhosooos7e
70% of the specific biological activity of human

factor Vlla. For purposes of the invention, factor 10

VIl a biological activity may e quantified by

measuring the ability of a preparation to pronote

ooda iol okl ny uvs:mg afaan@oacwlswarmeemlt;ﬂraﬂéﬁmnénerelatlve

: thr ”E§§7§%§§2r gesgﬁhgegar s a5 ICEF%ldD Al ferent

hi s assay, activity I's
@t@mﬁedsaseﬂhelmd ot haman nf ol dﬂﬂiang ltﬂCﬂEldlng

FLELNE,! RSB O L A0 L5 SOVLRI b0 iy,

S@kUKet andar daceatabRi vgrd wiiianaf irdhelesVidolypeptides
activité_ er mM. Aternativel factor \/Ia
fheltogrea ijcebviepshagboet qlé%n iHGed@aRplE1pt least about

_ @%aSUEabEa bEsfé%bng,yaef 1&26t Apt I 0r a@idZQLofs%CbQEaferably

I'4 equivalent to produce activated factor Xin a
@Vstleﬁstorﬂwutl n§5%t | e§uth¢ amnenrl b ddad@ginad Ricpigity of

nbr ane and or t X
FEesr PorPal, AP fan: Eon Mhes (L Qe AR iRty  factor
‘Wirghobi.eabghechi vatyihave e rbes efuahdrittiieidn by measurlng the
V\g2005074 75, which JF hereb in rﬁ)grat ed b

feib¥celin PYEPRAETTeRy WEE RIEOE HPE ﬂf&ng using

. exarpkesT oL b ALEPENY! ﬂ)ﬁaéﬁéﬁ i an ThabmbRelyeent, das

having at | east 75% sequence identity to activat

ed
AereriPagt of - Wt , 1BUE RS asPafientedlr- %@ﬁgeq@éﬁcem this
59@9#'t%1ofog%%§i Leasts g@§§£&ﬁﬂ%§eﬁd%ﬁt%hﬁ r846Btion in

as at ' | east 0 sequence |dent Ity, e.g. at 30 | east
%@&Squehmeeu zdehatwe buch contarll sagplegundedgenenverted

Sraporer oy o1, Rhs S0 b SR n s Hi B Y bl paman

: B&rﬁﬁest@ﬁﬁérdf@@mﬁﬁlﬂ&ﬂ¢ 1aﬂﬁifadtﬁmated Vact ertivity per

Xl11" are neant_the bl ood I on cto and

Pls BLEF PATE by Rt testhl b S0 OGo31 8554 i BV be
aREL EPYA T HE Ol PP b 26U PInG &fIRY ebGe il bieS radtbkevyIa or a
or convenience, 5 the activated forns of factor

gactorfRElarequl yalent off nuaduse Retivatgd faefor X in a
§?$#¥hdé@%%¥1§{ GOt 861d V&l K- 18 TeiibltideliO 185 af 4¢98 membrane

use herein in connection W|th factor.
Xhd | factde Xermrivhxm:aMIYg iarEdes leolf@gﬁ@al V§Ia variants

active fornms of facto %gélla havi n t 0

365, o Brareramrit ot | han” o Hedy pEfIv el Hhve peen
peef esabh yintwdeestorbwrs, 50Phchand mestbgr eﬁebapbyaaéd by
| east about 70% of the

reference in its entirety. Further non-limiting examples of
factor VIla variants are polypeptides having at least 75%
sequence identity to activated human factor VI, such as at
least 85% sequence identity, e.g. at least 90% sequence
identity, such as at least 95% sequence identity, e.g. at
least 96% sequence identity, such as at least 98% sequence

identity, e.g. at least 99% sequence identity to human

factor VIIia.
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specific biological activity of human factor Xlilla in
an assay such as described by Dvilansky et al.
(1970). Non-limting exanples of variants are

"~ . pol ypepti des having at 15 | east 75% sequence jdentit
wfgeadpe

vdted human factor X I1, such as at | eHsYPEEY000576

sequence identity, e.g. at |east 90% sequence
identity, such as at |east 95%sequence identity,
e.g. at l|least 96% sequence identity, such as at |east

98% S%&;%tﬂge 5%91%@ hEY et BrOx T | 82§t g%\fzﬁpé@nfé?ctor XTII"

i dent i acti vated human factor
Blree dicag f b bheod ceayslathohufiaogot RELET auhdaits

brqonchi. or _al veoli, .or conditio by, t he nor.e
S <L e geFe ey TP I 5 it lf oF Fereby
derdirpoeaied bCUerenrtncanihtids @it Arety ONFEr convenience,
conditiaon and may be due 25 to _lesions in the .
dPnaFS IV EEhéPTREUSE AT BT T T alihrh! ¢ | et} o, 2 @ and
iBleekl &118r angep! askaindiei &Qa Bl foNge iRl ctOIvély referred
acqui red disorder of the blood coagul ation system or
dge aso FactorbKAAE Ronhen t BEe @ f e Bedht i e poski Pl avith

[ . ex I | Surd LRV, t :
e e R e e
tcédtvengodintf afefattenl RFI henbrvhag et | Ined 2udiadgpitthat0%,

due _to blast lung jnjur treatin r_preventin
EREshieBPvan) Shopkominly B0 GRS ik e Y ! 1kt
20061026998RRd/ bR 0P POPSTOy SapUldmtarabout 70%, of the
henosi derosi s and subsequent chroni c pul nonar , '
PREGEELE] Bheyogical aphivhiy enbdeithtiadig difbjlécrin an
Leeatedubf A9t ad8sHLIDRAI by apPaid ety &N Usedo) . Non-

herein the ternms "intratracheal, intrabronchial or
LAmisahveokarphesi of svaniinp® dre | Referdntifdasndiagiing at

sugh.adainistraion; wher ehy the, goagylay kA Hetor XITT,

‘such-as at least B85% sequence'identity; e.g. at least 90%

sequence identity, such as at least 95% sequence identity,
e.g. at least 96% sequence identity, such as at least 98%
sequence identity, e.g. at least 98% sequence identity to
activated human factor XIIT. _

Bleeding from the airways, including the trachea,
broﬁchi or alveoli, or conditions covered by the more
general term hemoptysis, may result from an acute condition,
a recurrent condition or a chronic condition and may be due
to‘lesions in the airways, whether caused by Irauma,
inflammation, infection or neoplasia, due to a congenital or
an acquired disorder of-the blood coagulation system or due
to a comﬁination of the aforementioned possible causes. For
example, is it believed that the methods of the present
invention will e.g. be useful in treating diffuse alveolar
hemorrhage, including that due to blast lung injury, and

treating or preventing chronic alveolar bleeding causing
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is applied into the trachea, the bronchi or the
al veoli, respectively, whether by the instillation of
a solution of 10 the factor, by applying the factor

wionoseieeswder form or by allow ng the factor PO TIIA@GH3/000576
- the relevant part of ,the airway by inhalation of the

factor as an'aerosollzed or nebullzed sol ution or
powder, wi.th or w thout added 8tabilizers or other
exci pi ents. 15l n another enbodi nent, intratracheal,
bof.mabroyc herbs boe Fos | aadve ol s eawnti shramien pyd@gnary
not f?chuge i nhal.ati on of the product but the

FhEET a8 or application of a solution of the

fact ornoona peveleim@ont afint nytjeetf ackatedntic thé a
trachea_or |ower airways. 20Met hods of

" PREPRBLOAEKPEF IS eol ar admini stration include, but

are nphehi AkE8thd feibranchoaheoliat rbavagheaBAL)
according to nethods wel|l known to those skilled in

fherabrongbial a@s hntra%-%\bﬁéeqlia\ﬁ GdpipApiretdgrcatpglude all
SEEQtégsguEH”Q&ﬁiﬁi Vi AR Qh%ogo%%ﬁgﬁkabhoﬁactor

actor factors ave een di sSol ved or i ndeed {
anyapphiéedeifitct ive ﬁma¢h&ﬁ;ﬂﬂ¥#ébﬁ®@@hlaﬁ the alveoli,

ad d i
BETLELPH L A el g e o8 00 R Lrcd, Epesn o

ﬂﬁénf§ct6rdryyf§¢payymgfthﬁ ﬂmdﬂm&uunemcppwdatsfomm, or by
the direct. ap g%lcatlon of the_coagul ati

30 , .
RALPBIIE) CReXEAGA TG TG Fi%nd SHFBPPoBaRt pf the airway

?9'ﬂﬁhgﬁagioﬁqwgeﬁhécﬁéﬁﬁgﬁ'dﬁ?aﬂf%@%ﬁ@&@@@%ﬂ et hegslized
or intratracheal adm nistration include, but are not

sohuteentor mowder i nadHealr wHsHoNG wPERJasérRildrers or

éﬁ%‘g‘% o‘%@g%b%’r‘? 10 Ic\zlgcd>5/b logggmvg

In another embodiment, intratracheal, intrabronchial or
intraalveolar administration does not include inhalation of
the product butrthe instillation or application of a
solution of the factor or a powder containing the factor
into the trachea or lower airways. _

Methods of intrabrdnéhial/alveolar administration
include, but are not limited to, bronchoalwveolar iavage
(BAL) according to methods well known to those skllled in
the art, using as a lavage fluid a phy51ologlcally
acceptable composition in which the blood coagulation factor
or factors have been dissolved or indeed by any other

effective form of intrabronchial administration including

. the use of nebulized powders containing the coagulation

factor{s) or hemostatic agents in dry'form, with or without
excipients, or the dixect'application of the coagulation

factor(s), excluding thrombin and fibrinogen, in solution or

- powder  form during bronchoscopy. Methods for intratracheal

administration include, but are not limited to, blind

tracheal washing with a similar solution of dissolved blood
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coagul ation factor(s), or the inhalation of nebulized
fluid droplets containing the dissolved coagul ation
factor(s) obt ai ned by use of any nebulizing apparatus
o3¢ for this purpose. 5The bl ood coagul

actors that are intended to be adninister edagdﬁé}ﬁzogww“%
way conprise any of the coagul ation factors other

than thronmbin and fibrinogen, referably a

coagul ation factor necessary for |ocal pul nonary :
beapst acisn 88:APSE) Prof enabl wnactd vated £ athAn Mdd. Fiuia
factor Vila or a 10 biologically active vari ant
ﬁ%ﬁﬂeet-s &P Ba bR bRd tél@)egctﬂsatq g geqagrukHziorprigeiioess) -

z%lﬁ‘é(ﬁelg t@séngf e:thl% rfatg%a{ t}/ss'ast:h:@ﬁ%le for

act or III or fac

_Ehi$\EMNEW$@nt thereof The blood coagul ation factors

are f rabl urifi and/ ar, concentrated,. _and nay
15 o B A D e o By e g naZ® to be
&cﬁﬂ:ﬂfﬁtﬂtﬂﬁﬂéd DINA ttecmnmp@ommmwlamg: @@rteﬁas iR gl ation

ell cult or, transgeni.c anlnaL . The
AR htfaalbﬂﬂbfgv Bl (RO KAE TeEaRaY @

daahara edldd ﬁcﬁ@ﬁtﬁc@géd@ TRy 09 ceaMbinednir ghha{%ostaSlé,
application of factor Xl Il or factor Xllla, an
B morec IRF e xR ¥ 1 ctrerationk isasitpet ¥ dgeifestor VITa), or a

Jya (géﬂl tégﬁlé@t@éﬂf%n%E%E%E%gfbyo&h% %ﬁggdngoggulatlon

noge i brintogether wth t
ﬁﬂQ£ﬂnIhhﬁﬂtpﬂﬂmﬂnﬁsmcwa BAkenwhhchnﬁrmmﬂue$ance to
tlvatlon'of the pla the _active
fgLI AR Y It étsnsfgtlc gt ng(‘%of’rf B ﬁﬂﬁ% BFO?
mmo@ub&aqqerﬁdmv@wmgntebheeéb&g Thacbebodl EbaguBation

tetrameric transglutantnase formed fromfactor Xl
BELoRs A4 & Sdre R gnBrR L tisdaAnripEr FRRCCREAREEDr and may

eo@-cb@t r%ikﬁkﬁﬂ@ﬁn&@ ﬁbghhnekyﬁysmegﬁ%teﬁ ¥EEbﬂb1nant DNA
ments clot stabil F& by cross: 30 linking fibrin,

npReodbynohvedas ﬁﬁiﬁrerﬂenyeu snpedil it e@lbyreO@al

_ I Admi ni stration of factor Xllla or
t? ?ghﬂiﬁl%h&%%¥gh is then activated in the body by

WO 2086/ 626898PET/ B1ER085SHDOOS 7T6oaytt abbon, factor that is
ialkbhagsothe shobathal bosyal pescy becn,forred: .
applli¥bhkYon of factor XIII or factor XIIIa, and optionally
also with antlflbrlnolytlc agents. Fibrinolytic activity is
mediated bj the binding of plasminogen to fibrin togéther
with tissue-~type plasminogen activator (t-PA), which
promotes activation of fhe plasminogen to the acfive enzyme ‘
plasmin, resulting in digestion of fibrin in the clot and
subsequently causing rebleeding. ¥actor XIITa, a tetrameric
transglutaminase fermed from factor XIITI by the action of
thrombin, is an important mediator of clot resistance to
fibrinolysis. Factor XIXIIa augments clot stability by cross-
lJinking fibrin, and thereby impedés.fibrinolysis mediated by
local plasmin activity. Administration of factor XIIla or

factor XIII, which is then activated in the body by
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Adm ni stration of coagul ation factors by the
i ntrabronchial route for the treatnent of bronchia
bl eeding 5 and henoptysis in accordance with the

W 8560sedgnvention i s denmonstrated herein to D ECT/DK2005/000576
capabl e of arresting bronchial bleeding which was

resistant to prior attenpts of treatnent by

i ntravenous admnini stration of i0he sane coagul ati on
factor's. Alternative ways of adm nistration are 10
iUMnmmbnacheabbadﬁhebsthatbmntanmatnMaaaéyeaéay been formed

adnlnlstraalon for arrg k ﬁ intr heal %eedln
. §PeAPvEoPEF BREEE: ngPresaPty i;cf"i‘% HOTethr rentivity.
or chpenificerditbanss EB@@ul&thﬁarDrﬁcﬁfBré enthon

provi des a S|gn|f|cant 15 1 nmprovenent to_the nethods

dPtrpBaPPRBLRLaEREER, THFoRRR| BFedimany cof Hropeetihgleeding
EUAL ﬂ%@&@mb”%%&é&?&éﬁce : z@i £ROEROG AL O invention is

i ntraal veolar adm ni stration of coagulation: factors
demerpbrabddt beaemndtc hlee poaeait } @l o fureweint sding bronchl al

E:\ eg 8t I chh_le_ gg gésis. 51%[.“ 190 %ﬁl nantgiﬁ Irlnlpaotp f 2I:reatment

coagulati on ors suc as’rec
_agt hnﬁt&deﬁaﬁb Oadﬁ{iﬂll:éthaEMcbra)qf V10 esdnid reavenolest iuge

i_S potent] associ at ed th a: significant
ERcPatRceAbFe AT bRTosrers oF dam i datiat cHiodi ment

ohtherPLRSENT 2 RVENS E P4 LA S q&lﬁl{&meo lar
intrab, ronchial admnistration to human 2,5.patients

 ARRHD et 5 Bt et TOF oehearing ééd%lr?&fﬂch@%&%%@%lw or
%P\Eé/éi %1%@?{‘1?%0{%%5%5{1#3%9@19 a%rui!ea\/%% E(—.Iht o chronic

avage fl ui i'sotonic saline) in which
qondd tbdh®e. dose (e.g. at least 4.8 ng) of rhFVIla has

been di ssolved, if cessary. .su ted wth a

Sui t aple doss &Y 3§§§ﬂje §g%ﬁﬁ ﬁﬁﬁlgoﬁlgnlflcant
tosrahdon factios ‘Réttodt ss0ltetd Himdg he-asars if,| Wrdnchial
This. adm ni stration |s optionally re eated at

?ﬁt%]r‘(féﬂ]salaé%]e?ﬁﬁ“ﬁbg 0 YIS e I o3 @ial
Pheedhnth@ith] Sof MSHERIRAUNTRRIES A% i One

day or as long as
coagulation. factors is expected to avoid the potential

unwanted thrombotic effects of systemic adﬁinistration of
coagulation facters such as recombinant human activated:
factor VII (rhFvVIIa), whose intravenous use is potentially
associated with a significant incidence of thrombosis. |

| A preferred embodiment of-the present invention
comprises local intrabronchial administration to human
patiénts with persistent bronchial bleeding or hemoptysis of
thViIa by means of bronchoalveolar lavage with'lavége fluid
{e.g. 50 ml of iscotonic saline} in which a suitable dose
{e.g. at least 4.8 mg} of rh¥FVIilia hasrbeen dissolved, if
necessary supplemented with a suitéble dose (e.g. 625 U) of
human blood coagulation factor XIII dissolved in the same
fluid. This administration is optionally repeated at
intervals depending on the recﬁrrence of bronchial bleeding

and is in some embodiments as short as one day or as long as
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WO 2006/ 026998PCT/ DK2005/ 000576 11 11 days or nore if
the treatnent is successful. As supplenentary or

conbi natorial treatnments, the sanme coagul ation
factors can be given |ntravenously, preferably in the

WOIME/B998 i mi | ar doses, as can the antifi bri nICHNKR0E/000576

agents aprotinin and pI asm nogen activator inhibitor
1 (PAI- 1), and the antifi briffl ytic agents
tranexam' c.acid or epsilon-amnhocaproic acid can al so-

dm nistered jntrabronchially via a neb
an P4 e i 0ATe chimpdat (oIS &rsnﬁrlgﬁe&ﬁi% hgse

st Dehdver DF LSO ity B O dinGlréden@ntact eheVihae
preparation 1 n conmbination with, preferably dissolved

FoRTl phmeie Tl ¢ayn dtétéli@{"@él dnézpveBpUSpef BF §hRYab1y
AN AQUESUS. CALTd &I ent ., A var ek aﬁ%1§§ﬁ§@ﬂ§lytlc

carriers may be use suc as 0. 9% sal i ne, fered
spnne, a;ptwtsirorlrogamml;aslr&rm@matacblwabm:f enblhmaorhé (PATI-

i ke, T i,ions y. be steriliz
Hnvnd i 2 e e Sedbin toeiRsdigeeridger
épnsitltﬂlﬁﬂlno'ﬂ'@ﬂ‘ce&tﬂddmg caquadEs bel atindns shayete

Ldriled, Vighe ¢Z&"ied preparation being

di SSQih\é%%a&dtﬁ_cﬁals'&ﬁd#o%lﬂﬁlﬁﬁ@U@rsﬁbﬁtﬂﬁtpbhéjr £6# use in
adm ni stration e conposi tions m contaln

témmmfeam clail‘?l%n’fd@bﬂ{né’éﬂléleaQX|flaP§P§ ¥{hat Breearafion in

uding, Lay H

gl{bustl ng an @61 erlfr?\gagatgigzts a%/ %? ?gnl gl ty :
p&rﬂmamgla:@mys acsm;:ita@ée tarréranpbeefeodbdm @8 agueous
RS A g0, B STLSOLSSaBRLES B be
dshel, prefentas mver isxl iargd bhff@ﬁ:eaegaeﬂnerrbpﬂyﬁnmogscany
the qptional adm nistration of human factor, Xl ||

GRPALEAR PRIIELS Bk pRFed  FPom BEASHEDSR. byoRBaRaY be

sterilized by conventional techniques well known to those

-packaﬁ?ed for use or filt éljd under aseptic conditions

skilled in the art. The resulting aqueous solutions may be

rpackaged;for use or filtered under asepitic conditions and

freeze-dried, the freeze-dried preparation being dissclved
in a sterile agueous solution prior to administration.
The compositions may contain pharmaceutically

acceptable auxiliary sﬁbétances or adjuvants, ihcluding,

without limitation, pH adjusting and buffering agents and/or

tonicity adjusting agents, such as, for example, sodium
acetate, sodium lactate, sodium chloride, potassium

chloride, calcium chloride, etc.

An aspect of the present invention and its preferred

-embodlment is the optional administration of human factox

XIII or factor XIIIa, e.g. prepared from plasma or by means
of recombinant DNA technology including expression in cell
culture or transgenic animals, as supplementaiy therapy to
stabilize the clot already formed as a consequence of factor

VIIa that has been locally applied to the lungs. With-
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30 of reconbi nant DNA technol ogy i ncl udi ng expression
in cell culture or transgenic aninmals, as
suppl enentary therapy to stabilize the clot already

wotdweteas a consequence of factor Vila that hasr/BRessw0s76

locally applied to the lungs. Wth WO

2006/ 026998PCT/ D1K2005/ 000576 12 respect to this

adj uvant therapy, the factor XEIIl or factor Xllla may

be applied locally by the intratrachea

irdispabironehitak soadh avaaal veetapy methodtaspeci¥i®l or factor

above or may be adm nistered systenmically. 5The
PO AY Hsnﬁpﬁilﬁﬁﬁglfégﬁiﬁf eb%'/ st oWa%fe%t’i&bC-gf‘?ﬁJt'her
ihkyshrahentine BLesaPtakh WEHL AP e EXRIP| Srecified above or

A 44-year-old man with chronic lynphatic | eukema 10
reyebeeddai nogenrednsrpyerbadl B i ve stem cel |

-transehgn%@ﬁhﬁ&iﬁgﬁﬂéﬁffﬁfgiﬁ%_éﬁ%%?f% is provided to
graft-versus-host “di sease requirin |nnun$§uppre55|ve
edicbati oOhlatthagh Uosagecsdive pawémintomevel oped a

system c cytomegal ovirus infection, treated with

ci dofir, which caused renal failure 15 requiring
heamgial ysis. He then devel oped thronbocyt openi a

requiting daily blood platelet transfusions and )
sugse‘au‘é%fY?aHYe‘?/Je‘ii db%lapﬂﬁmi@aﬁo%fgﬁs\ﬂqﬁh%&& dergenia
ﬁé@éh%é@;ﬁ@@@ﬁ% eSPHhihPd Wb It v estbiceh il ed to

is adm ssion"to the intensive care unit. At this
tragerlaetpliee| evmebigate@ P Fapy/gHalifyersus-host

. . R |
TTER T e
flobaraogehe wed eiaot dve Hpaed sa taedtad aMdttomegalovirus

ant.i bj ot i not j ent.s. d .nechani cal Sy
SRREPFPR ontr SRR by Th R St G o ePagnd atlure
f@hﬁ@ﬂiﬂ@‘ﬂ@ﬁ&diifyéiﬁﬂ1He then developed thrombocytopenia

" requiring daily blood platelet transfusions and subsequently

developed clinical signs of bacterial sepsis and cardio-
respiratory failure, which led to his admission to the
intensive care unit. At this stage the platelet .count was 45
% 10°/ml, the activated partial thromboplastig time was
prolonged at:57 seconas, and the prothrombin index and serum

fibrinogen were normal. He was treated with antibiotics,

' iﬁotropic agents and mechanical wentilation, which

stabilized his condition over the following weék. He then
developed bronchial bleeding as evidenced by fresh blood‘in
the intratracheal tube and an increased oxygen requirement.
Platelet substitution raised a low plételet count-of 10 x
10°/ml to 128 x 10°/ml without arresting the bleeding, which
increased despite the administration of intravenous
aprotinin and inhaled tranexamic acid. Over the following
five weeks the intravenous administration rhFVIIa at doses
of 2.4-9.6 mg alone or in conjunction with maximal doses of

aprotinin, tranexamic acid and desmopressin were
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25 devel oped bronchi al bl eeding as evidenced by fresh .
blood in the intratracheal tube and an increased
Oxygen requirenent. Platelet substitution raised a

low platelet count of 10 x 109/ to 128 x 1Q9/ o
‘Vﬂﬁ?%%H%” rresting the bl eeding, which increaggagh&mbmmbms

despite the adm nistration of intravenous 30
aprotinin and inhal ed tranexankc acid. Over the
followi ng five weeks the intravenous adm nistration
ﬁﬂgﬁ%£@s§%ugo§§Sa9£egtfqénfhénié¥§¥y%éﬂﬁ onchial bleeding,
conjunction wth maxi mal” doses of aprotinin,
21 tinexaini thachba hatle desnopr essi maieri@ing® above 50 x 10°/ml
2006 OZ6998PC§[§K2005 000519 130uns c%gs%fu%fgn 7

B NG TRA P I ST Bt D BIC RCAM b1 888 g ““31' hough
ihesphitedet <Dikht Waso IBigtdioned faklbwee aofixat88/ phrtial
and the coagul at|jon status was nornal apart from
P armmR L orE LR § 4R~ phol Shigh Bt of Peng aeFPGaL et changed
DAL+ @InS throndoplastin vt ifh,t Bhe shaverhhRas given by
treat nent was changed according to the present

brreehopivedrr rhada dascdilvednby bhenbreaFhEsl afree at a
dir ' ronghki.als .
S e e R R B TR gfbus ffn Porration
of the sane dose of HiFVIka. Thhiss aareeseddthhebronchial
onchi al . 10-Qhl eedi ng f.ar the. fir ti he effe

TR 1 SO SIEE ( RECnBRFoRG GATE TR Lants

Hdead MaRte Matshd apaat exh eyl fBe0cBAS] ORSa8hENE Wis iTepeated
conjunction with intravenous aprotinin, in each case

ot MR RFEHE- B ecthaRF 06 18 FERDBACHEODAWAER bRy avenons

- ahedlegd coag & i sthatdstWas vAehangedid§ 808 a period

thronboel ast ogr aphy showed normal cl ot devel opnent

hd? 4t sumhgtThenliivegt cerioyépkéopf status was unchanged

Finrinol vai s in.peri al q .
P U AT S dBP hBUBEEL o BI P 6f Q Q) GIARE, ana
diraanchoadinggd] ari ttavagewidsenaddefl hgpthéibremdhesis in

wi t.h_ intrabronchial and 20, intravenous rhFVli|a, also
RATASRAT SR h At 7o R 58 At RASEPACRORL of ¢ he

SR idasetdfod ast aracklol! x1Thi s28r ebiyedrbhehdd Dredliat

bl eeding for_ 11 days and reduced the_increased oxygen

lewqade afteniadded dQuitbendEcatmarEcdi- bl hRsSTaPFRRFEFL and

L i A I N 6 ARy S R¥or SRERLERERE Bl Swi R MBM verdus

and thereafter the patient was nmaintained free of
doindedistgaiyioneald thentseagedogs afinfacter aXIbh- dthis

factqer XLILI.  Refe e i 3 , _ n
3Tl s 005 J000ab0 G &t & IakEnahTedeed the
iiceataseal diydephaleatiiaemehtconguéatipentact Orisl eddied was

r. 2004. : )
5@%es€%d %g% a further 7 days by repeating this treatment,

and thereafter the patient was maintained free of‘bleeding

by weekly intravenous administration of factor XIII.
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Br J 3Qyddaeimtph A& B8 ddlhiodd Ld@duBation fadtodSRII FVIIa)
of an activated bl ood coagul ation factor VII FVIIa)
inn the maavifactuvre obfa Redimediertensr fFAE t FRat nkRgatment or
vent j C r.ent j -
o O S L A AR Y donea, broncnial
oheaDPEySEB bleadsnlj ect  hahgreiaisain aedivbgrent, ivherein said
to be administered via the airway, via intratyacheal ,
meHRGABTENCHEAl GO | MRS aaPOBAPAF CRARFN St | bRe  airway, via
irteratea s 0f Gl@idBrbndMigleidy tihg rRdiRIRM ddniffistration.
adm ni stration by bronchoal veol ar | avage with a
solution of FVIla or a variant thereof. 3. The
use of aiml rein.the nmedj t s f : :
adnii RS b;&ﬁ R o516 fipdicament is for
adi@l it 4t forF Vblya oforichvedleedlihernesbhge with 4 Eodution of
use of claim1, wherein the medicanent is for
FAR 513 M3 0Py S Sg the inhal ation of a
nebul i zed solution of FVila or a variant thereof.
5.. The use of claim1l, wherein the nedicanent is for '
adnii strhat i @ee bypfcaodany the wiiealedri ophef mAdieammnt is for

a m¥negéta£§t£ohfrggf blnirlz’]aebkrj:lrlaé %a&ommgaesrhifr?gr Myith a solution of

c

FVIIa or a variant thereof.

4. The use of claim 1, wherein the medicament ig Ffor
administration by causing the inhalation of a nebulized

solution of FVIIa or a variant thereof.

5. The use of c¢laim 1, wherein the medicament is for
administration by causing the inhalation of FVIIa or a variant

thereof in nebulized powder form.



16 6. The use of any of the precedi ng cl ai s,
wherein the subject is a mammal . 7. The use of
claim6, wherein the manmal is a human treated with
FVIla or a variant thereof. 8. The use of -
claim7, wherein the human is I& child younger than 12
years of age. 9. The use of claim 7, wherein
the human is an adult ol der than 12 years of age.
10. The use of claim1, wherein the acute or
recus I emheOruLdr 68 Gty agheahe bfeneddatg oelakweql afherein the
bl eedi ng or henoptysis conprises diffuse al veol ar
SHpEREF ntF ot B ung i njury.

7. The use of claim 6, wherein the mammal is a human

treated with FVIIa or a variant thereof.

8. The use of claim 7, wherein the human is a child

younger than 12 vyears of age.

9. The use of claim 7, wherein the human is an adult older

than 12 years of age.

10. The use of claim.l, wherein the acute or recurrent or
.chronic tracheal, bronchial or alveclar bleeding or hemoptysis

comprises diffuse alveolar bleeding or blast lung injury.



