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METHODS FOR TREATI NG LOCAL TRACHEAL, BRONCHI AL OR
ALVEOLAR BLEEDI NG OR HEMOPTYSI S Prior rel ated

wappbiozads ons This patent application clainms tP€T/DK2005/000576

benefit of priority 5 fromU S. Provisiona

Application Serial No. 60/693,969, filed June 24,

2005, U.S. Provisional Applidation Serial No.

60/ 622,977, filed Cctober 28, 2004 and U.S.
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Sept enber 10, 2004, [ | S ] por at ed
herein by reference %%%%Etlg&"l \9% %ﬁﬂoﬁ?éﬂt%%%%lrzl eld of the
I nvention The present invention provides nethods to

priesxt shilk€all Y Udickitwiadh st racheal , bronchial or
al veol ar bl eedi ng or henoptysis, including, but not
i mtedisopdbeper spplieénatdonr etaimenthbl bedefigt of priority

condi ti ons, acute bl eedi ng.conditions.and. chr

PSR cBrart St PR nthhuse: A0Sy 80uRes, 060,

ffysatyaﬁe agtiyabed @'QOdPEQ§Q§£§Bh9nAﬁ@@E@é%loh 8erial No.
henmostati ¢ agents ot her ‘than thrombin or fibrinogen

@b £62dnPiV st Eiéddi Arkabeonghi alPP4 20di Ht Pat Paekealtpypal

r the al yegla a Y@ ni.Nj i Qn.
Sl SoLRERBL 4B 35 SBRcRof kg LU (RIBLGBREBLLOR 10, 200s,
esgecoal Wyiehi tkcahcokpbnhesdi Nereanebyedecenenasdin its
respiratory nedi ci ne. The nethods of the present
$RyERETYn are also relevant to the fields of

hemat ol ogy, rheumatol ogy, 25 transplantation nedicine,

rokacd i gy¥s di seashsea @4 c9ncol ogy. Background of the
I nvention Previous treatnents for bronchial bleeding

or he@@@ty§é§eﬁ@npﬁvéﬁt§@ﬁgpﬁavlagg medhéat to arrest
proaches 30 surgical approaches, _loca
gsmbﬁ@léanSéaﬁé ifestpererhapéd bronchial or alveolar

bleeding or hemoptysis, including, but not limited to
persistent or recurrent bleeding conditions, acute bleeding
conditions and chronic 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 alveolar space via airway
administration. 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, rheumatology,

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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by excision or cauterization via bronchoscopy, but.
this applies only to restricted nunbers and cl asses of

wo e®so®9IROoNg nmedi cal approaches, the nost coPEDDKRES/000576
the system c admi nistration of blood platelets and/or
bl ood coagul ation factors, of which the patient may
have a congenital or acquired %eficiency, and/ or the
system c adm nistration of inhibitors of fibrinolytic
Kby -redsoh Vi aigproechani shise Thet | gompeni he| tde systemic

t ranexam ¢, acid [ch.inhibits the n ' .
FRCT SOREREES S ReDhFRr Ror et St ansytelhrhEndd Shaguiation
BPEO T Nof Wih CEh i flast pyal est fhdyi Revyt & ccengynmbsal The

di sadvant age of these medi cal approaches is that their

e qetred sdoft ehenprdedaf @F t BharFesterhe pdeapistration of

fﬁﬂ&ﬁf&%ﬁs°5fa%%@flﬁélgkggdk@got3§P§§$f$iﬂg}f?é8h§ni§ms. The

caused a conbinatio one or nore |ocal |esions
handt @r genel adé zeravekaniensyidf whneclhrinbilkihenbkeatic
mechani sns o dre to an af{ec%ion f_the :

VO bLEapT T | R SoHEREPRet ) ther TP LR HEFOC BRRKBRN
$14 9L 09y LKaSEEPHER YN} OwRich denitfiabt 8sSYSbemhelytic
di sease or condition, such as bone marrow .
enasdt antlae i dhsadhenbader apytheyetbadicalt aPrhbaehes 1is

fioeane.of LRLSCL) o0 oh&, | ML OLLLOPe ofoTLPELDO! YL S  ocal
an onfy arres leeding if e henostati ¢ mechani sns
B enclfeguate 4Dvéolar abbéeqing) oéspacihel{i iStthiaces caused

Bronchi al  or diffuse al veol ar bl eedi ng. or, henopt ysi s
b¥ %y%@%%&m@tho%eﬂfC%Peeﬂ%r@%ﬁ%y%O?%lmh?EhOPapgag a

@éﬁ@?#lPée@|&éﬁiBQeﬁéyfsﬁuéﬁédor0&&?@ BEhO¥EA8ic mechanisms
Insufficient time to identify the underlying causes

ok tdueete aamt yffantdion ofi thetabacobatcapiihery membrane
FHeSaen BT VTR cufhPin Reforyhige: TRRTRafEY tb'dn
1aept MENdIS1 @r yshenetonesehtenogi yendspest) asuvrl ysabdne

W thout certainty of their efficacy. , ,

marrow transplantation, chemotherapy, systemic autolmmune
disease or infection. 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 given speculatively and without
certainty of their efficacy.

Various 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 example U.S.

Patent 3,920,845 discloses methods for treating allergic
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Vari ous nethods of airway adm nistration of substances
intended to exert a therapeutic effect either locally
wo@roospstoest cal |y or both have been the subj ectPOf/DER0K/000576

publ i cati ons and patent applications. For exanple U. S.

Pat ent 3, 920, 845 di scl oses nethods for treating

al l ergicconditions with daily toses of 2-nitroindan-I,
3-dione adm nistered orally, parenterally or b

cpcrrmlli’ti@lm onl tiveddblly dopes r@ﬁt2n@ltmi@<ﬁmﬂo% dione
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6,497,877, and U S, 2003/0195141 and U.S. Patent
&3 508 OUER di 3 balekoR nER kR eI aFe Attt hi $+7atPoRdotn U-S.

u S r reat fra | uged
LISLAEIE SO bY 5180 BRAE cRrLb gom| Nuog patenc

@,dmw 81er i amgd riiIt$1 c2®)&36@1%§l@heam@h@l At | B@te@ut B, 680, 910

nt or tre at el et ation
RCHtS S 0bB. 1" R AP e ST hPornaibeutic
?&@@goféﬁetﬁéﬁﬂﬂéﬂﬂ oﬂméﬁ51@énalﬂé§@gd|@é@ﬂm@ﬂdUaﬁ Patent
ha- adrenergi ¢ bl ocki ng agent, % i nhal ati on for the

Wé%?n%fh? @18@&@@@@@ ¢ Cladel oFP B ipigteyvinguribhafyoxide
k?' Sease nisL 0&?@@%81:9 féx‘;’é S ap tPQé{&Bﬁod platelet

ruf ation o enS| n re uci'hg agent
éq@ﬁé@ﬁﬁio@f'@u$anatgnhy5B®9en91Sndl§hb®@e$aaémiﬁlstratlon

serve to indicate the feasibility of drug deljver
%ﬁr%ﬁyl%ﬂﬁﬁ%ﬁ%%?%l?%%po%% 't%%%cghé?r t%%i%&h%@t% eaXd an

gpgaﬁélﬁgr@fé b obYi kel e5eRee w mﬁax?@n@ﬁr%y the

ver e purpose of airway del lvery o
acdea thesh erefl syhstenseof sghioniheolafon¢tyvefpihageary

d£2GhL 195 has, 0 BEET ) SoPLLEo Bl SECLIREL DL BB s ot
FRtHogh 9 rt 881 b Or bREBPAG | hgehy fbe tnbatw@énonodfpulmonary
Rypestenaton. 2ot

These patents serve to indicate the feasibility of drug
delivery by airway administration, and thus their teachings
are incorporated herein by reference in their entirety.
However, the purpose of airway delivery of the administered
substance(s) in the majority of these teachings has not been
to arrest bleeding into the airway.

Gong et al. (U.S. 2005/0008580) disclose a method of
treating hemophilia by the inhalation of aerosolized factor
XI (FIX) of certain chemical characteristics and particle
size, and the potential administration of factor VIII
(factor VIII) in the same way is also disclosed, though not
the subject 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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X1 (FIX) of certain chem cal characteristics and
particle size, and the potential adm nistration of

WO 20602699 | | (factor VIII) in the sane way i s BEBDK2005/000576

di scl osed, though not the subject of any claim The

purpose of this adm nistration of FIX or factor VIII

is to replace regqgul ar systen1c4adn1nistration of these
factors in the long-termtreatnent of henophilia, not
t()zﬂTh%mmmdeedl@@eimmcthtmmbdmmbggéhh@anhtblﬁh@rmegen has

hr onb h h fib has_b
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&ﬁ@é&lzeaapieealBgeéalﬁ@elﬁrenehbabn&heel(K&@@smKiaoehlta et
al., 1982; Tsukanoto et al ., 1989; de G acia et al
abos: 1282 t oTeukamoto aboml. HokB8Y/ efleafraciagpl: ages 1995;

%§P€63e€ta?' 198003), oEQ“@ﬁeél theg 1‘938'§§a99a”8E al.

ave predlcffve val us ¥or- ot her coagu aflon actors
2@t ) acioatven, eﬁhéserre$a@Esoﬁothetchagalpre@nctlve value

cascade In the.cjted i catjons, ro
Fobrs HozBnCRaUET BELAn L LR At GES ot BpEentl (B Eaf Lier stage

&+ behg- c$95519910ﬂ|eescaaetreattaelalteas§ub99aatzeﬁs,
bl eeding | ésions that are accessible to t

tﬁfWTPD@C@Délfahuln@gemle@wen@eenonﬁadmﬁaea spealdic
{ t h
?$£§+%$fcgg§r¥§okar f&%?o%fhe t ronﬁggtagﬁ9¥ %rgseahocallzed

at1 I nogen

hBSe Dk g PLOY 6N SUEREESAHE , atBesEIbhg Bor tBK bfoﬁthmayope,
obstruction. It is therefore of therapeutic i nt erest
ard (et opheedépaghra®i dnWi @8t orseacef nghat Paprehppi Bpolar

fe@e o £$s SeRgp! AL en g@ﬁ&fgf eﬂgtiby§t§891eftlﬁﬁalatlon

ocal regulating 1nfluences to avoid an undesirably
e avlyroelposi ahdnfobrindgen gheenoh pamgedpaucsea$fuhe

BT LRPaf | BhC o1 Gt R RT T g b CGLhGR att | b Baerefore of

1988 @@tléaﬁﬁ@éﬁeée tbeatcbothedi EbugE1aRdoh0caEEELE acting
bl eeding in the airways.

at an earller stage of the coagulation cascade and thus
subject to local regulating influences to avoid an
undesirably heavy deposition of fibrin glue in large parts
of the airway. The present invention concerns the
administration via the airway of other activated coagulant
factors to treat both diffuse and localized bleeding in the

alrways.

Summary of the Invention

In one aspect, the present invention relates to a
method for arresting acute or recurrent or chronic tracheal,
bronchial or alveolar bleeding or hemoptysis in a subject
which comprises intratracheal, intrabronchial or
intraalveolar administration to the subject of a blood
coagulation factor which is not thrombin or fibrinogen.

Accordingly, the invention relates 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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Sunmary of the Invention In one aspect, the present
invention relates to a nethod for arresting acute or

WO e@an2@st or chronic tracheal, bronchial or aP@EDKa005/000576
bl eedi ng or henoptysis in a subject which conprises
intratracheal, intrabronchial or intraalveolar
admnistration to the subject »f a bl ood coagul ation
factor which is not thronbin or fibrinogen.
ﬁmeweﬂthgmyoftaeuteventreuureéatesrtohrbnioser@thaal
bl oo gulat'on actor which is not thropbin
DO HEGo00F of LT RS Bt ateLPE OF AoHeRFLaNENt™ror SPRBeCE:
i ERE BN 5 OA PhEMERLMEAL Of s ash en DE L ELEYTI £ 8A6 Bhe airway by
chronic tracheal, bronchial or alveol ar bl eeding or
Veropeysheans anclbfény, inkeabrackaal, neafsakhEaRchsal or
adn1n| i nLo. 1 by various neans
}%c ud|n95$% rg E ,£¥§¥fabronchial or
i nt raatvmdraﬁt@@m @fst]ﬁ@tp‘;ﬁ@seﬂn atvent age D thet unwanted

present invention is_that unwanted side ef%gcts or

ﬂ%%f%%%ﬁ% PhetBpBbEicleRrE cbRer P RECsyEERATE OF the
adoi o st ré&hmlg&smeﬁbefl EnPOFLOF i BerRgy 8t | Heﬁ9§f‘£§1c

are reduced or avolded. Detailed Description of
dgemhs | @ane Thedpredent anvededon relates to the
intratracheal, intrabronchial or intraalveolar

adm nistration to a subject, preferably a manmmal, nore
preferably a human and inclusive of both adults and
slickdread Doodrigaglbat ican £het arsvenherohhan
thronmbin or fibrinogen, preferably activated human

f act ofh&/Ipraseihor iftwetioroXl télidoearresthél ie@‘dr@’grw]@ml
t he tracheai§gronc Si S.

|
R P TEPRT L EneOT of - BF DB CORUTIAHT ORCFAFEGR B nr oub3 et
pR&fe + 4k DFDE kb 1 Prhopgepret8ehWUpsa ahhimaticAnfaghelsive

g%hgétﬁhgguiggoggénc§£l££g£1ng ggd éggggggggonb%gcggis other
than thrombin or fibrinogen, preferably activated human
factor VII and/or factor XIII to arrest bleeding from the
trachea, bronchi or alveoli, 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 to, factor VII, factor VIII, factor IX, factor V,
factor XI, 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
bioactive 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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limted to, factor VII, factor VIII, factor IX, factor
vV, factor Xl, factor Xlll, and any conbi nation
wao b@oend9s When used herein, the term'factor VCT/DKS005/000576
i ntended to enconpass factor VII polypeptides in their
uncl eaved (zynogen) form as gf as those that have
been proteolytically processed’to yield their
respective bioactive forms, which nmay be designated
¢Qmi@wnn®m@ omyporal yineaeedi SequeRcel ehbelbeppeerelative

UGS 222 NCYITS. S S LE I AR 0Tl 2en PR HPPferent
HEF 12 B I

nec Fon" w f actor

ﬁ@@éﬁﬂﬁeslf@lyﬂESe mbth@M&n|f@mt@&lwnlafanmolu&dhg
pol ypepti des that have either been chem cally, npdi
FRLETDG { PRI o4 81 PR b G bR EorE appe et r actvity,

#W& %ﬁ@\pﬁéc | Al ﬁ&SHSf cor ol t o521 L oPSi hel dhdyepd OyPuPRides

act or variants may exhibit different
wbeeXhEBlteabtlaestoahuuhnl@%ctmmeﬁérablYn@tubeﬂgt about

ShErvhesd nBRERUStYTaY RPSLTGio0h S080, RRATHPAE RasterabLy

Dol ypept | gdesut havs exbEbthe atpbedsic aborlodDIe]l activity of
preferably at |east about 30% nore preferably at

hgean mmr 5084 a an@omﬁvrm@%r%l thet lm%%%tl%ou#actor

V284 oloihg: speclievbiol foyonl AGkivltyeanPUiBlsuring the

urpos e 1nvention,
aﬁihlbYObbgacﬁfeparaVLby h@ypb@mqﬂ@hblém@dcbgtting using
measuring_the_ ability gf a preparation t

Rober oY fﬁi%l%?% PLEEBE ’B%??I&}P%Bf g\['%\]%ﬁaaand

ddeopbophastif, , agndeseli Pedene Wo. SN0y S sPatenh Nois
5,997, 864. in this assay, bi ol ogi cal act|V|ty IS

expresdeib hegi bl radutvity in expresnedtassthel aedvetion in
B SRgLE BheSBUPLE AL 3, OUELL P LA o6 ar s M bonvesrtea
66 angaE € eont 2l whDgs 1 BYi towpafocdwrwMh achoyléy panan
égguéyéégéggégeégﬁtgiﬁgg& \/L§1b|0|o éggérag%ivgé¥lv1¥y per
ml. Alternatively, factor VIIa biological activity may be
guantified by (i) measuring the ability of factor ViIa or a
factor VIIa equivalent to produce activated factor X in a
system comprising tissue factor embedded in a lipid membrane
and factor X. Non-limiting examples of factor VIIa variants
and the measurement of their biological activity have been
set forth in W02005074975, which is hereby incorporated by
reference in its entirety. Further non-limiting examples of
factor VIIa variants are polypeptides having at least 75%
sequence identity to activated human factor VII, such as at
least 85% sequence identity, e.g. at least 90% sedquence
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 VIIa.
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quantified by (i) neasuring the ability of factor Vila
or a factor Vila equivalent to produce activated

WO 2096026998 i N a system conprising tissue factorPEnDEA@SH00576

inalipid nenbrane and factor X . Non-limting

exanpl es of factor Vila variants and the neasurenent

of their biological activity hAve been set forth in
WO2005074975, which is hereby incorporated by

r ef erkyncehé ntetms ehfaceey XFLTFT herd nbactiwtedgfactor XITI"

| f. f Vi | j | i
e Rarins s 7 Sag, Codm b A SR A Fo P BE P B
i f S8t B rVd | as S8ehcashadl 1 eapbo8b9 3equSNCEh is hereby

identity, e.%ééat | east 90% sequence identity, such as
McoretabsdoRegiehereraent ™t §TS eoBt1Bety ealer 9gopvenience,
Sequ ti syghe t 9 e, -
et ry - E50. tads o g R T T Y o e
factor X1n. 8yat heaterimdivadtalrlXl ot "cahtetbtvelat rdferred
factor _Xl 11" are neant the bl ood cpagul ation f

| t .
50135 FeF 195 SELT9at GeF OF AR ek Heber | egompection with
MO3I523Ar i he | B ART ePyri ALY ppﬁ@i@@ﬂe@ybwi@@f@agmy

inits entirety. For convenience, the activated forns
oftivet borns 10f factor X 1Taahawingdat akeast x@lpeul' h0%,

ST hon Dt Ror SR v bR oot o U T ar T odee

2bdha, 50he ded moyarpestéraly ugdesl basot ogbcat| yoactovethe
forns_of factor Xllla having at |east about 10% _
spetefhpllietogiaat apbhyiBpopt n%%%r%@%?%ﬂ@%%a in an
t.50 S as t _
SRR FOR S L P GRODy PO ELPARTLY 8 ARSI oPON! Non
Tact oinl ¢tanpheano Assaylisuch ase destypdedidys having at

RULEKY Shoflnse (L0 e 0L LR ORI S 8
sentit yat 0] gt vatedsbynancachont M) . e sgchaBslabst 90%

| east 85% sequence identity, e.g. at |east 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
activated human factor XIII.

Bleeding from the airways, including the trachea,
bronchi 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 trauma,
inflammation, infection or neoplasia, due to a congenital or
an acquired disorder of the blood coagulation system or due
to a combination 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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sequence identity, such as at |east 95% sequence

identity, e.g. at |east 96% sequence identity, such as
w@eoobea®s 98% sequence identity, e.g. at | eastPOBRBK2005/000576

sequence identity to activated human factor X1

Bl eedi ng fromthe airways, inc%uding t he trachea,

bronchi or alveoli, or conditions covered by the nore

gener al tern1hennpty5|s may result froman acute

Eohbnion, hempstderest s condi silopednent chhppREéC Pulmonary

|on and may be due to lesions in the airways,

H%%?%% catsdd by trauma, inflammtion, |nfect|o¥ or

neopl Bsi dne Osifbd @i ReSONJENE t @bbPECEN: AL etls dhsor der
of the bl ood coagul ati on systemor due to a
rdrihht dnPeEleRE- af or ement i oned possi bl e causes. For

examifen | 8std RErLEYSChLNalhhe et nos, oA e

present invention e.g. be use i'n treating
IhﬁfabeomthEalaorhenbrahhgeolanchdﬁungsthatldué toclude all

| ast n ju eati n r. preventi h [
%%n% Sp e R e e R e e 00 PR S Cractor
Uess EHEQ”tEeDHfQBH@éY tneubtbgirNCYr tReOABvVeoli,
i ment, the subject treated is not a henophilia

¢%ﬁp@©tlvﬁﬁén Ub@ﬂhﬁérhynthﬁelnéih%l@ﬁi®%tQEC%eEPlUthn of

tﬁ%r§ LoD hl?gr%ép%giéggkﬂsokgétgg e io;ﬁﬁﬂagP fo¥%é or by

rhel udearf adm nrs ereb
£0bEgMLag i Bhef agtbori Bo apphtkrdthat belbeaht aghen, ofhEhe airway
bronchi_or the alveoli, respectively, whether

b%s%mmﬁéﬁFbﬁno?fatg%lﬁ??%ﬁroa? ?%ea?5%§%}12%? %%p???ﬂblzed

9&]‘%05 | Bo QPV\%{UEO&FI wOEnOYt ahhQukngr el { 8648 or
to reach the re evant part of the airway by inhalation

ofhé¢hectatpbentis. an aerosoli zed or nebulized sol ution

eXCIpﬁgn?%Ot ép é%bodlﬁg%% aﬂg@ga %ggéééf?rfn€£a8£g§£hial or

intraalveolar administration does not include inhalation of
the product but the instillation or application of a
solution of the factor or a powder containing the factor
into the trachea or lower airways.

Methods of intrabronchial/alveolar administration
include, but are not limited to, bronchoalveolar lavage
(BAL) according to methods well known to those skilled in
the art, using as a lavage fluid a physiologically
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 direct 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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I n anot her enbodi nent, intratracheal, intrabronchia
or intraal veolar adm ni strati on does not include

wo pvalozaopon of the product but the instillati oPCDDK2005/000576

application of a solution of the factor or a powder
containing the factor into the trachea or |ower

ai rways . Methods of i ntrabronthi al / al veol ar

adm ni stration include, but are not limted to,

trayecholal vrofagtbavaye @BALDGat@bahahgomoOﬁe@ﬁb@%iﬁeﬂlfluid

t th ki |
et srosrai Sohealls deecntlit cotihpeafinBatintsf (o
it £indhen Pl 0od coagulahbpnliacherappatactor sdbarete for
been di ssolved or indeed by any other effective form

giis meEpedRchi al adm ni stration including the use of
nebulf §Qbf@M@eé§a§8f£ Qﬁnﬂaé{5#§oéﬂgﬁa£ inﬁgéﬁ éd to be

(s) or henpstatic gen i n dr orm with or wt
&dmimaehesedoxnthhldlweytcamprlsatanm of the Coagulatlon

lation fact di.ng, t hr orbi
FRE TogRroT nCBrut Ro I poldor Pb rdah ngeforably a

@?@f&@EQQYfaegéPOﬁécégéatﬁtf@ifﬁ§B§§|p@ﬂﬁbﬂaﬁyfﬂéMQﬁta51s,
i nc but are not limted to, blind trachea

mmihmm@tmprﬁfer@bhylaetsﬁabedoﬁaetoa|¥§6|¢§actor VIIa), or a

%gdcoa%f# L%%Qa@gcﬁg%lgﬁ% h8£eéPetggh%|815$ eggagulation

roprets con al nin I SSO

@@@@ytath@ﬂ pashotebstlobt atnedgbly ase ﬁésaayance to
nebul i zi ng, appar at us adequate for this purpose.
Eﬂ@%&ﬁ@b@@bﬁat?eﬁhféEt8@% Pha¥l&f T nfanbe %BIEa or a

9 8Le1 e é@tioesvﬁ?¥a59npﬁé§ﬁr§nyTHe bP8od coagulation

coagd%atlon factors other than thronbin and
fabronogene preferably murbhged atndnof actneeneratsdr yand may

L% S BLPEIeHYoheTRRL 8 3 B0hEBRY, BectStthtpgne o
Bethye1 ¥y | ant1thengobxppEsaibhood €ongutaltanefaet or
épgésgégggtgglgggé strength and resistance to

The treatment with a blood coagulation factor that is
not factor XIII or factor XIIIa may be combined with
application of factor XIII or factor XIIIa, and optionally
also with antifibrinolytic agents. Fibrinolytic activity is
mediated by the binding of plasminogen to fibrin together
with tissue-type plasminogen activator (t-PA), which
promotes activation of the plasminogen to the active enzyme
plasmin, resulting in digestion of fibrin in the clot and
subsequently causing rebleeding. Factor XIIIa, a tetrameric
transglutaminase formed from factor XIII by the action of
thrombin, is an important mediator of clot resistance to
fibrinolysis. Factor XIIIa augments clot stability by cross-
linking fibrin, and thereby impedes fibrinolysis mediated by

local plasmin activity. Administration of factor XIIIa or

factor XIII, which is then activated in the body by
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fibrinolysis, such as factor XlIl or factor Xilla or a

bi ol ogically active variant thereof. The bl ood
w@omgta@vs on factors are preferably purified aPdr/DK2005/000576

concentrated, and may e.g. b e prepared from plasma or

by means of reconbi nant DNA tﬁ@hnology i ncl udi ng

expression in cell culture or~transgenic animals . The

treatment with a blood coagul ation factor that is not

flacordping | stapitheesr tixel chowmyhde kawbihegadytheen formed

application of.factor Xl1] . fa r Xl _

SRR ol PenbreLTb gt oL Bt §08 activiey.

Fi briz@h i e gt dom tyf i Sospall at Bsh bfadber bilngi vtige of

pl asm nogen to fibrin together with tissue-type | ,

Priaswroyeni akt Foater for - pag ’Fr%‘iﬁ%@ﬁ%r%ﬁo}?éﬂchlal bleeding
| t ] t ] n ; ;

R e e T i s

dartbssibseged nihéye tauso nger epaletie ngf Facestixgl bapnghial

tetrameric transgl utam nase fornmed,fro actor XLI]_ Db

FREdTT o b LR BbE eSS Bnt? ot VnTC HaB BF of Cof P4 tment
k%l( ofn¥estStenseanihi Brinelysi s Fiast oan&l bkbagaugaeshs

clot stability by crosslinking fibrin, and thereby

Taplectes. fAbreroRyEVe W@mﬁa@@da@Wimb%E¥abi@%n@ﬁe
activity., Adm nij ' f o] ctor
e T R e R T S S
sdrabhlizestide coptathabthas ahteatyadbeeal foieeding or

agai nst mechani cal, proteolytic and fibrinolytic .
19t 1y . PIemihngt FariohiRd | fE%%g%?‘éF?onr?ﬁE%lﬁ?gt poy chronic
%gﬁai i s@bronchial route for the treatnment o f
ronchial” bl eedi ng and henoptysis in accordance wth
t he prlasenttheavent$ent i tnvenphen rptredides e nsignbfecant

T
bRt ByeHDMS BUERAi 8§ afhethertot 8 SABEatpagHéalj on
factors. Alternative ways o f admnistration are
intrabronchial or intraalveolar administration of
coagulation factors is expected to avoid the potential
unwanted thrombotic effects of systemic administration of
coagulation factors such as recombinant human activated
factor VII (rhFVIIa), 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
patients with persistent bronchial bleeding or hemoptysis of
rhFVIIa by means of bronchoalveolar lavage with lavage fluid
(e.g. 50 ml of isotonic saline) in which a suitable dose
(e.g. at least 4.8 mg) of rhFVIIa has been dissolved, if
necessary supplemented with a suitable 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 recurrence of bronchial bleeding

and is in some embodiments as short as one day or as long as
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intratracheal adm nistration and intraal veol ar

admnistration for arresting intratracheal bl eeding or
w@bkwent@ns bl eedi ng resulting from acute, recurPENDKOK05/000576

chronic conditions . Thus, the present invention

provides a significant inprovepent to the nethods o f

treating tracheal, bronchial of al veol ar bl eedi ng.

Furthernore, intratracheal, intrabronchial or

lintdaed veolreoradind nilse ratéatment toaguteesdiul ackers

IS ected to avoi d the potential unwanted_.thr tic
Sé‘ff?ﬁ‘%)r%erbt?r %3t e(fﬁrgbjarb‘?ﬁ%f Js?f ark %?]tr%éﬂr?t Toaglf att o%

dAHHOT St SIE he ASt & 28 0bhh Nsat g hwsmni et s vaiegs f pctorefbtably
(rhFVIila) , whose intravenous use is potentiall

g5 sdee atasee v ekl yhi 4ot FRcFAenkle oarftifigrinolytic

t 0S| e r I en ; -
AT T Sh ST e Sy OF PRESSIEor 1 (par
]ﬁ)d,ﬁiatrhcsttlaéimtibiﬂsmrmlmd: engsning t tr peesasiendcid or

ronchi al bl eeding, or henoptysis of rhEVila b ans
e&ﬁlm%ﬁwm%c!%%ﬁgg#&f%\}a%ea wETe el 50
MirSofodSOLON ¢ 8 I Db i Eh a suitable dose

(e.g. at least 4.8 ing) o f rhFVIla has been

di ssdhathadeft gl ssemyo siipbdesrert etb wiula el gug t EpF euse in

.0..625 U).o f.h b) opd i :
X7 LTSS v TR SANRORT U dr R T e afr Bhom in
¢SmOt onah | i flepest €fe Bibi Pt &1 ¥&d Bveepandi ag on the

recurrence o f bronchial bleeding and is_in sone
TR et scakl Erecrikalbhe Gayr bR asPToherakiy day’aqueous

égrffgf é% &Pfuéﬂ@?tﬂﬁgériétgu&feé dbus ASrriers may be
suppl ene I

ntary or conbi natori treatnents, the sane
woagul abdlona§ att 9 ssehinbe gifearedtsavenousplyysiologically

pr ef b [ h jm | d . h
G Te Ford HorsATEs st Shapt bEF ni Hardo b St hdgertay be
SEd i VBL 9L 1 P BhAPEN L1 EPA - tdcinig@®d wEEL atdfn to those

I brinolytic agents tranexam c acid or
skilled in the art. The resulting aqueous solutions may be

packaged for use or filtered under aseptic conditions and
freeze-dried, the freeze-dried preparation being dissolved
in a sterile aqueous solution prior to administration.

The compositions may contain pharmaceutically
acceptable auxiliary substances or adjuvants, including,
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
embodiment is the optional administration of human factor
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 supplementary 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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epsi | on-am nocaproic acid can al so be adni ni stered
intrabronchially via a nebulizer. Pharnmaceutica

W@ o09p0%998 ons or formul ations for use in the pPEFBRR005/000576

invention include a factor Vila preparation in
conbi nation wth, preferably dissolved in, a
pharmaceutical |y acceptabl e céfrier, preferably an
aqueous carrier or diluent. A variety of aqueous
rcea:.:rymﬁr storayh e adpovarsiucthasay 9% sal fantobuff el eur factor
sal i ne, si ol ogj cal conpati bl e buffers and the
e b Rormie i s o syl b b uts [1yeth by cheal)
SGRMEI 002 o T eGhN] Oess WRdd 1 AN aver Ko d haseesKidd esbdve or
the art. The resulting aqueous sol utions nmay be
Hwa,gl&{mgeftﬁmmi@’@%r@ﬂ §ystemichUider aseptic conditions
an eeze-dried, the freeze-dri L on. bei
di ssoﬁ eeaﬁ?ﬂi%sz]?%rlll réf%\%h%%g %o%nﬁegﬁ%?é%%(gg&%
Agri Y St T Bl i O a T et 160 nposs ¢ o nsn i@yt tant ai n
phar maceutical |y acceptabl e auxiliary substances or
adj uvants, including, without limtation, pH adjusting

yf fering agents and/or tonicity adjusting agents,

such as, for exanple, sodium acetate, sodiumlactate,
sodi tm &t werd ey L otas sidrh offiorm ide, 1 el g chdwrémes

etc.. An_aspect of the present. invention and jts
e AR & r%%%@h%rﬁowgyﬁ%é%ﬁ?%‘ﬁ%ls%% TFstration of
b fact OF 1 o | dors 1 f st @ Y | d@ve e GyrPrepasesudriopst
pl asima or by neans of reconbi nant DNA technol ogy ,
dirgdark noe Gxpr HRS | DRIUR TR I HTR a1t i ¢alakay el chigh

ni nmal s, rap bl :
FrT S S e A e S R e e S s
iﬂl@ef;]cifmqbeweéb@@lwytkawicﬂ@ﬁiﬂp winech urmssed renal failure
Wt hrespect to this adjuvant thera the factar Xl 11 .
TRAHHE DETIR rayS B dppl TRAF | W 1gPey fetbocytopenia
%%ﬁgf%iﬁ@hggily'E@éé@”ﬁﬁﬁ%@f@t(ﬁréﬁ@f@@&d@@|@ﬁdn§&$§@§uently

I ed above or
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
x 10°/ml, the activated partial thromboplastin time was
prolonged at 57 seconds, and the prothrombin index and serum
fibrinogen were normal. He was treated with antibiotics,
inotropic agents and mechanical ventilation, which
stabilized his condition over the following week. He then
developed bronchial bleeding as evidenced by fresh blood in
the intratracheal tube and an increased oxygen requirement.
Platelet substitution raised a low platelet 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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may be adm nistered system cally. The foll ow ng
nonlimting exanple is provided to further illustrate
W b@eprasent i nvention. Exanple A 44-year-ol d PENDRRG0K/000576
chronic lynphatic | eukemi a received all ogenic
nonnyel oabl ati ve stemcell transplantation conplicated
by severe graft-versus-host ditSease requiring
i mrunosuppr essi ve nedi cati on at hi gh dosage. The
et et s sifvk| bpedraesystgntlee cyeveegheolipugnchial bleeding,

i nfecti treated.with cidofir, which, .
et PR oS el ERi S EP &80 = 10°/m1
41 opoCcyd Openh Bl pRAYEA LAY Wak | Yo bheDdaphat ekebm

transfusi ons and subsequentlg_develo ed clinical signs,
pitereiereal sepaht mndleasat bor edhi FaeorGLiERFBAePartial

' . hi s.adm ssion:to [ ngj Lt
LGRS L0LR AU BE) 010, LNGC, BAETELYELERRE YL!change
actovaied parthal prhsenbophashtionj nendashpydlanged afven by
57 seconds, and the prothronbin |nd
P HOOEREHLTE hOTRRP . CHESHELY: FERE offify PROPERLaL tree at a
&E@ék%Pt49§'m©n95%§ﬂiémé§€@&3wﬁﬂﬁ REPAPERBLs administration

ventilation, which stabilized his condition over the |
¢ Dl tioov pgneeekse Heft heRVHEvel Dped droashedl theekdppghial

Sl TnEse DlolLESBCoLegd | nertocta poensl cLavs:

SosE | tokéBNnthai sedtadbona ps atled et aoubtc 8t mdNt Xxwh&Vakpeated
to 128 x 109/m wthout arresting, the bl eeding, which
PR ERS cACEREHPRE @ﬁ@nadﬂ¥n%%t@%@3%%CB%OPnV%Egehaﬁéavenous

%ﬁ#éﬁ%ﬁiﬂ,afg éggﬂlSgs%réffééﬁiﬁgaﬁﬁg'bfg@&iﬁ@efor a period

ng five weeks the 1 ntravenous adm nistration
o HiFX4+ 48 atodosesTbé RBlded. Goagubhbhenostahusowpanchebanged
AN el dopes. oL, aPL 0L LEA LL AN oaBEL YAt e anc
PESS1 St LB gPRORERRBLLPEGEIENGe of hyperfibrinolysis in
peripheral blood. At this stage intrabronchial
administration of factor XIII 625 U by bronchoalveolar
lavage was added to the treatment with intrabronchial and
intravenous rhFvVIIa, also supplemented with intravenous
administration of the same dose of factor XIII. This
arrested the bronchial bleeding for 11 days and reduced the
increased oxygen requirement. A recurrence of bleeding was
arrested for 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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3. The use of claim 1, wherein the medicament is for

administration by blind tracheal washing with a solution of

the factor.

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

solution of the factor.

5. The use of claim 1, wherein the medicament is for
administration by causing the inhalation of the factor in

nebulized powder form.

6. The use of claim 1, wherein the medicament is for
administration by direct application of the factor during

bronchoscopy.
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1 . Use of a blood coagulation factor which is not
thronmbin or fibrinogen for the manufacture of a

wore@so2dyesit for use in the treatnent or preveneCDDKRG05/000576

acute or recurrent or chronic tracheal, bronchial or

al veol ar bl eedi ng or henDptyS|%.|n a subj ect by

adm nistration via the airway, 1 ncl uding

intratracheal, intrabronchial or intraal veol ar

adni nV st Fhei bae OF. aweoﬁséh@fpéaéﬁﬁmg chhéfsr nwhRsein the

9086589§H1§t£8 QE&B&?E%h ?¥e8fgggeggGV%9'eE a

ava e W a so |on 0 use of
ehahah& thehesein the nedicanent is for admi nistration
by blind tracheal washing with a solution of the
factor. 4 . The use of claim1l , wherein the

”Ed'C§”e@5e'ﬁséoéfagﬂynb§tEﬁE'?9e9¥d9ﬁ?3bmglh9? wherein the
i nhal ati on of a nebulized solution of factor. 5

Hheodseoa@uzcaamnlfacamr ésnat flachredi thatnprpyotes clot
adm ni rati.on b ausin nhal ation of the factor
FhPRREoh b0 Ponter SHarnios TR 8l claim1
wherein the medi canment is for adm nistration by direct

application of the factor during bronchoscopy.7 .
use of-ahjeonsenhefpréaeni fg vharaisn Rh@r@ﬂﬁoﬁhéoﬁgééétlon

t |
T T e e LR
cl ai ms, wherein the bl ood coagul ation factor is a

factor that pronDt cl ot S%Len th a d resistance

o_ .
fibriﬁgryg g§.uge, O @nMsg 0 Fﬁ?% inghe @}Wsthghereln the

QhQ?gcgoggugaﬁéﬁﬁaiactor is factor X1l or activated
factor Xl I

11. The method of claim 10, wherein the mammal is a

human treated with a human blood coagulation factor.

12. The method of claim 11, wherein the human is a

child younger than 12 years of age.

13. The method of claim 11, wherein the human is an

adult older than 12 years of age.

14. The use of any of the preceding claims, wherein the
medicament is for use in combination with factor XIII or

activated factor as a supplementary therapy.

15. The use of claim 14, wherein the factor XIII or
activated factor XIII as an adjuvant therapy is administered

systemically.

16. The use of claim 14, wherein the factor XIII or

activated factor XIII as an adjuvant therapy is administered



10. The use of any of the preceding clains, wherein

the subject is a mammal . 11. The nethod of clai m 10,
wob@ee26998 he mammal is a human treated wi th a PCIRK2005/000576

bl ood coagul ation factor. 12. The nmethod of claim 11,

wherein the human is a child ﬁounger than 12 years of

age. 13. The nethod of claim ¥, wherein the human is

an adult older than 12 years of age. 14. The use of

wuhy Dhttaerpceeadi ngntrabmenchhetedon ihbraediveakent is

for,use_in conbination with factor XliIl or activated

?%%%%?Sgﬁaglgﬁpplenentary therapy. 15. The use of

claim 14, wherein the factor XllIl or activated factor

XIll as an adjuvant therapy is adm nistered )

syst ehi eaPl womp® s itHeorusEobf lataphragheqher dintighronchial or

{rﬁgfgél\%%&iagr.a%ﬁﬁ' \i%ttggtfi%fﬁt oéor%ﬂfilﬁqﬂ? ag %%olﬂ)\ﬁanéoagulation

erapy s admnistéredvia intratracheal,

fattabr amciénl tdian nttlasdmieiol aroradfiibrdtnoatinon forl7usA as a

conposition for intratracheal, intrabronchial or

m%gf%%m%%Brar admi ni stration conprising a bl ood

coagul ation factor other than thronbin or fibrinogen

for use as a nedi canent



