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USE OF TFPI TO TREAT SEVERE BACTERI ALI NFECTI ONS
BACKGROUNDOF THE | NVENTI ON Severe bacterial infections
we@amwelizgaad to a variety of conplications, incl upCTgS2006/017956

life-threatening sepsis. There is a continuing need in

the art for effective nethods of treating severe

bact ¢/JFROF TFPETOPTREATESEV BRIS BA (*BERDLL ING'E CFTONS

nortality fromsevere bacterial 1 nfections. SUMARY OF

THE | NVENTI ON One enbodi nent of the present invention

is a nethod of treating a patient at risk of

devel opi ng or di agnosed as having a severe bacteri al
BACKGROUNIY O PHE ISVEN@ON ni stering TFPI or a TFPI

analog to a patient in need thereof. In sone

enbodi nents, the severe bacterial infection causes
Sevenertwgteninl tfedtimos earelviad to deepietyi sScmmplivhtond, duvludikg tife-threatening

i nfection oft tissue_ infectign,. periodontal . .
sepsif. G5t Cheo Bpinediar 1 gt gr S Rrae et Topting severe bacterial
infecti®3i an@iok ksducin® tBEIHLR bonakhalfY PR §BREShacteig] MALUBRNI a

i's community-acquired pneunbnia or hospital acquired
pneunoni a and can be caused by S. pneunoni ae. Anot her
SUMaihBY OFTHEINVENTION of reducing the risk of
nortality froma severe bacterial infection,
conpr.i si ng .adm ni ster.i ng..a pharmaceuti cal conposition
One 8@5551F@h%fﬁgp| prgjen la*f@%rw%ﬁawoal%oda obdterHng 4 Ratifgbt risk of
thereof. In sone enbodi nents, the severe bacteri al o
develpping cari diagnased @8 harniagne severe hactedrleinfestioneepmpiigng @dministering
i nfection, skin infection, soft tissue infection,
TFPIpera ddidhtaahlogrtbex patient iperced ahéredfs, Busgne ambodiments, the severe
infection, or meningitis. In additional enbodinents,
bacteﬁﬁlleinMﬁUHQﬁh@_s lﬁle@@m,nbidﬂ%wldé@@ tiduB URTBH G, kin infection, soft
hospi tal acquired pneunonia and can be caused by S.
tissuc® REEEORA, GRriofbAtar iRERRA itid1C e fion! .
lssuenbo I me go§%erefn saidq%§%§%%¥ %%@?% gﬁ§%8P’Pﬁéﬂgﬁxgus In
followng criteria: a blood IL-6 |evel below 3,200 .
additiglial, PibQSnfents, i, BsRuomRo s Proupel g MRy Sapgg, or hospital

2.5; an acute ph%siolggg score (APS) |ess than 26; an

acquiggd RIEUBRY ;29 58 DARISEhPY i RGBS Eval uat i on ( APACHE
H) score less than 38; and a MODS score greater than
18. Ot her enbodi nents include any of the above
enbodi ments wherein said TFPI or TFPlI analog is
Anotheo rengiodirosnt | istaedeth6ll o€ redrchpdineaivksofl mottaltle fidie aadeow® bacterial
enbodi ments wherein | ess than about 12% of the TFPI or
infectidtIcoaipsRG BBhREWERE ArghafRiichtiefd aRefsRdn YWEHRikk TFPI or a
the nodified species 1nclude one or nore of the
TFPIf bl pRBn Y] 4l ! ' ! i
SRR RS ALaeelf R oy TGRL AIBLIRP! 66 Ueere cteria
. carbanyl ated TEPI . or TFPlI anal og nol ecul e, . .as.detected, .
infeci AR A B R e GG oRYS TSGR S Uiocpepy SOt tissue
i or TFPI an%Lo nmol ecul e,. .as detected by a Prqne%a .
infectjognpEARAQYS 19@%@10?10& BEEpPnils. sprpralinfackgnng wenpaitishln additional
conprises a
embodiments, the pneumonia is community-acquired pneumonia or hospital acquired

pneumonia and can be caused by S. preumoniae.

Other embodiments include any of the above embodiments wherein said patient meets any of

the following criteria: a blood IL-6 level below 3,200 pg/ml; an International Normalized
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cystei ne adduct, as determ ned by am no acid anal ysis;
aggregated TFPI or TFPI anal og nol ecul es, as detected

whoositza3excl usi on chromat ogr aphy; and a m sf oPdEUS20BEH17956
or TFPI anal og nol ecul e, as detected by non-denaturing

Ratio SRR PREIYRCL.Y] amhdiee HIg)si2bBE§dotP (WPSSless thih 8! an Acute Physiology
enbodi ments incl ude those above wherein |ess than

l&c
And CRSHe AR G plAadE ARRCER T s8R0 IR RCHAPE NROBS score groatr
erein |less than about 3% of the TFPI or TFPI anal og
| ecul es are carbanyl ated. O her enbodi nents include
t hose above wherein | ess than about 9% of the TFPI or
TFPI anal og nol ecul es are deam dated. O her
enbodi nents i nclude those above wherein | ess than
Othergiydhetlimentpinclude afypf the abdrRmbothinents milesiw bad TE®Rpr TERI analog
a cysteine adduct. O her enbodi nents include those
is noraplguesyihat. e Other egthotlinasntafieliide 3fe abovich@ntddithe@s wheRin less than
anal og nol ecul es are aggregated. Qther enbodi ments

abouti 1294 0@e TIFPS 61 @PPI’ ha ﬁl@leﬁu1|e§ 8% thb@he@ Q;%‘&es %%mttﬂg modified

TFPI or TFPI anal og nol ecul es are m sfolded. Oh

SpeCl%EE‘quana Sr ﬂnBﬁ:' (ﬁdrﬁe ?&g)%n%ba%vc%jlwg%ﬂ?pl Bp?Fﬂ_f:ﬁlalogt mglﬁcule as

0g IS prepare I'zed co

AR R N MO wgﬁ%ﬂ o8 S,

adm ni stered as a fornulation conprisin I ne.

detecte fhyrcaliony susheget shiomatagaehyna sisamisisied gFFRIha@atpspnolecule
or TFPI anal og may be adm ni stered as a fornulatlon

as detegapby 8 iPrgmegat ISQQUANI ekit; e AFPH onERPEariaheg mdlectla dlse comprises a
above wherein the pharmaceutical conposition conprises

cysteifle Qdidiic, 4s detdfhified ByPhmbio ddiPlanalysisPgggrekdi€d TEFPI or TFPI analog
enbodi nents i nclude those above mhereln t he

moledatk@r HpeeMts fﬁy SR LbF %hfdi’ﬁﬁ%g . 18- £ 30s8Med TEPI or TFPI
L-argi nine. OCher enbodi ments | ncludé those above

analo%ﬂ%ﬁ%hﬁﬁ%et@&%%ﬁ&nﬁ ééna@rhné%%% glla nré’}ﬁ%‘a? rﬁl%ls E%cérophoresw

t hose above wherein the pharnaceutical conposition
conprises 5-50 MM sodiumcitrate buffer. O her
enmbodi nents i ncl ude those above wherein the

Other shodiaenis iiecddpdecbepo gbaveonheraid lgsphanfabsuin9®, of. thex FERL or TFPI
enbodi nents i ncl ude those above wherein the nethod

analog wprcikee sreusadieéd.t he phar maceuti cal conposition
conprising 0.15 15% ng/m TFPI or TFPI anal og, 300
15% mM L-arginine, 5 15% M L-nethionine, and 20 +

Other 138duithaRdl intiRide thoad 8bRl HREre! 1B irAn bt G 4?1% rTFPI or TFPI

enbodi nents i nclude those above wherein the nethod

analog IR GRS aféscecm@;m};l&@d.

than

Other embodiments include those above wherein less than about 9% of the TFPI or TFPI

analog molecules are deamidated.

Other embodiments include those above wherein less than about 2% of the TFPI or TFPI

analog molecules comprise a cysteine adduct.
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phar maceutical conposition conprising 0.15 10% ng/n
TFPI or TFPI analog, 300 10% mM L-argmine, 5 10% mM
wa 200et12016mi ne, and 20 10% nM sodi um ci trate bRET/E82086/017956

..................

Ion conprisin

 Other \@Qﬁ) r;[PeinftJ1 &ollRb ﬁﬁgse%%% vﬁ%?elﬂ 96s%harl BEoR 6 RGRYTIEPRlor TFPI

ng/ M TFPI or TFPI
300 5% L-arginine, 5 5% nmM L-nmet hi oni ne,

analogawa e.‘i%es BOAGRICEHG um citrate buffer at pH 5,5 5%

O her enbodi ments include those above wherein the

met hod conprises use of the pharnmaceutical conposit
Other cothodingénty 01w thasseheye herpless tharpbownth ¢, th@(}“@PI ot TEPI

15% mM L-arginine, 5 15% nM L-nethionine, and 20 15%
analogiMorodies reahisfaddeel. buf fer at pH 5.5 15% O her

enbodi nents i nclude those above wherein the nethod

conpri ses use of the pharnaceutical conposition

Other %Q@anngluﬂé tho® %6%/ meraiﬁ Eﬁe TFP]TEIPTWZI is g%ared from a

ar gi ni ne, nmet hi oni ne,
IYOPth\?AB%(‘iPWBﬂ? (I)r% hcglitn: SEH% hose above V\E al%é) ; Pﬁﬁel? %;l}t}?dgnems include

conpri ses, use of ceuti.cal 0Si . .
those abgiysr VEFTRE B zﬂﬁ‘” n%spﬁ aSFmﬁ*Fﬂﬁe it “5’6‘6“ cgpprising
nmM L-arginine, 5 5%mv||_ nmet hi oni ne, and 20 5%
arginige dOdrer eitbodinesnisuint e #osp Abeveswhewin tbe HEPL oF BHE! ﬁ%ﬁ%‘?& may be
i ncl ude those above wherein the TFPI or TFPI analog is
adminddiercd as b Esrathl diponcontprismguedradteit r avenous i nfusion at a
dose rate equivalent to admnistration of reference

Other%od-lfﬁé_ﬂts #cliledRSR dbate wokrdire s pHaamnaccioil dnfpdsition comprises
kg/ hr. O her enbodi ments include those above

t
0.01 tY)‘A%l ) 12‘?@? ’Pﬁ’ld&flg}’ffﬁhﬁogsoﬁgf‘éﬁﬁ%cﬁﬁknﬁQnﬁgﬁe hosd S5IvE Yherein the

ence a FPI t a dose rate from about

ut
Pharmeﬁ%!%wgﬁg%@%qgon it 720 g MU Dbl include
urs. O her. enbodi rrents i ncl ude those, ab?)ve d\heMei hioni
those AV PGS PTBATANS et RIS iR SIS 50 G L-ethionire.
reference ala- TFPI at a dose rate fromabout 0.010 to .
Otherepahodiioernts mgtuds/these ahore whero dinphfrBacaigicyd@mpnesisien comprises
above wherein the TFPI or the TFPI analog is
5-50 aeivli Bbditu@r eidrafeobutitr. | @thst ecalbodim&Bs Hoclnde Cudver above wherein the
enbodi nents i ncl ude those above wherein the TFPI or

pharmldcEhticAN8dRgbsitfonatlapEp6£3.86.0y conti nuous intravenous

Infusion to provide a total dose equivalent to
onePUBAGE 19008 RECEESS Ahae e sy gt o o
phari ey PP ) O NS TFP' ekl ST L ARapE, 300 = 15%
mM Ig-;glfg?rp::g} eéte % \rél?\l/l?_,n;ne%h?onalggn arr]lld SZtOr—l-a tlg‘%nmle/f Sgd?l,fll'g 'cftrate buffer at pH

55+ 15%.

Other embodiments include those above wherein the method comprises use of the
pharmaceutical composition comprising 0.15 + 10% mg/ml TFPI or TFPI analog, 300 + 10%
mM L-arginine, 5 £ 10% mM L-methionine, and 20 + 10% mM sodium citrate buffer at pH

5.5 = 10%.
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dose rate between about 0.02 to about 1 ny/kg/hr.
O her enbodi nents i nclude those above wherein the TFPI
wo@roodERI13EaNal og i s adm ni stered by conti nuous PCT/US2006/017956
i ntravenous infusion to provide a daily dose
Othere guibedimdiits tincladeri thoset raBéveorwitdein eftRr entod| AmPEREs &ke of the
a daily dose from about 0.006 ng/ kg to about 1.2

o] OOk AIL  L IEST PO 50 < 5

T A T M

+5%the patient has not received heparin treatnent for at

—~~"f east 8 hours before adm nistration of the TFPI or

TFPI anal og.. Ot her enbodi ments include those above

Other gmbrdimengininelada ghesee abovey Wheeeip athiee methvidt [vomprisssatueel of the
protein C. O her enbodi nents include those above

pharnvdeeuntaiah corhpositiddl caamalsag 0.45 &l 189 figfml DEFPGLEPI analog, 300 + 15%
DESCRI PTI ON TFPI is a powerful anticoagul ant thought

mM IL-ardigivie, 2atli5% i ArmBihdsiina&hi \zbtﬂlse‘éw%d%r@{&ﬁra%egéuffer at pH

TFPlI can be used to inhibit angi ogenesis associ ate
55+Wdh, for exanple, tunors. See EP 0 914 830. W have
found that TFPlI al so has anti bacterial activity

t h its.contr of jnflammtory cytqgkines which
Otrer ShB8Ehl 1A dho s JUERIE Y b GimiipRagse of the
h TFPI.afgfars.to be degradgg as a result of severe
PharmisgeiteA) eR oSt et GosrprisHigd)-Hop| 107 B/ THimr iRianglogn300 = 10%
ongoi ng infection conprom ses this system Thus, while
mM Irpiginipg, 2% 18%,mM L-methéoning, eadrBatt Hife in¥lesodivon citrate buffer at pH
endogenous TFPI is altered during a severe infection,
5.5+ Wfoch depl etes TFPFs therapeutic function. Severa
factors predict nortality in groups of septic

OtherpainbeditientsT hiededd Mdsedabdvae wictli® RBY feldd9¥%oBHses use of the
Chronic Health Evaluation (APACHE I1) scoring System

pharnEARS) EmliidlC o 1Y - 23ehe PR G ToBitick g0 = 5%
mM ¥t 3165 08Y ek £ 26 BBR oMb buff # pFLS.S

popul ati on of patients with comunity acquired

i5%'pneum)nia (CAP), we had previously observed that TFPI
was effective in reducing nortality. The relative risk

Other epipgdimants inslude thaseriahend alser¢in0be YFPher EBRbanalag isiadkinistered by
reduction)/placebo nortality rate. Wien we divided the

continGAR réraverius ilfysisewekidoye tsé BGuiARAEHE ddmiBEREESH of reference ala-
(Figure 20), acute physiology scores, INR (Figure 22)

TFPI fira dﬁs@ﬁdt@oflesﬁthbﬁ‘dﬁétﬁo.dﬁ':ﬁlg‘kgﬁlrzn we found that
benefit from TFPI treatnment Included patients with the

Other LRWB&mRAtAGERA Lald i i L Sivatek th 8 ministrat;

R GT TRAE BRME e 105 BB Gyl b Gmigigeation
rtalli i sk reduction at Al Il score of 16, )

o BT R 5 o, B O PSR 00 g wrr
nonstrate . .

the T or TFPI analog is administered for at least about 72 hours. Other embodiments

include those above wherein the dose rate is equivalent to administration of reference ala-

TFPI at a dose rate from about 0.010 to about 0.1 mg/kg/hr. Other embodiments include those

above wherein the TFPI or the TFPI analog is administered for at least about 96 hours.
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reduced nortality risks in patents with average APACHE
Il scores of 36 or below. Baseline TFPI serum
weoweamisat i ons predicted both nortality and ePET/v81996/017956

.........................

Other eﬂ%ﬂlrﬁérﬁé‘nﬁfudg‘?ﬁés%labb% WhéaRid (RO SEPY Br TREI Bia%%jﬂs I\élannmstered by

primary study (18%vs. 34%overall) and ala-T

contlr%’gpé% %\;%lnbtlrl] E‘{}ﬁ“&éﬁé} gﬁlsc’lg't o?tafqﬁpi 151%:;11@1?[{1 9cbggiﬁgmstrauon of
S S22 BT Bl bbb S T B TR

al a- TFPI wi t hout heparin treatment. FIG 20 shows the
includsx ghase exbovorwhsrein; thes THBE wecFFNPAGIEE (15 agieinistereda byt gontinuous
in the overall and comunity acquired pneunonia (CAP)
intravph@seifusgmoatps dosd fate 2q)ivalbiteto ddneniShktia@phbdrdfeienteala-TEPI at a
APACHE |1 quartiles, we observed that there was

dose ®id b&dedn htibil0l02ABABOE | Ingikaht. | O8Br edbBlin@htsyinchiS hose above
INR and I'L-6 were all positively correlated with

wher rtﬁ?‘T'Fﬁ’X'orl’FF@ag#hléﬁzse a@histdErb g@{tfﬁ\ﬂgﬁg ﬁi{fa\(/le?{(ﬁls infusion to

owest ris as nmeasure t hese paraneters
1, 22 3). TEPI .ha ent s
ok} e Aoyt po A o 51 iR R, B PR Yl Qose from
Agai n TFPI roadly active in the first 3
about&flﬂﬁtmg/gg tonalat tlr?emﬁP &€ ents were segregated by APACHE
scores. Thus, treatnment wth exo%gnous TFPI has o
Otherteehodpaents inchusledhose aborve pheteimths ThRS ondEPhenalegis agiministered by
devel opi ng or di agnosed as having a severe bacteri al
infusion fect pevivdafid 0i200umeafs, 10160 hbarspsr 24g0G haurs.i sk of
nortality fromsuch infections. Severe bacteria

Otherl BmB6&ihRNE Bctudeh@iR8e | dbOOE v/ RSN OBB efis:feiehv Ha§ (bt I deBélved heparin
acute nedical care, especially hospitalization. Severe

treatn%? Féi'ak flast PG bADR &ﬁﬂﬁfsﬂé&éﬁ (Ffetﬁngpf b PG,

atnent an supportlve medl cal care or active

inter n. n severe.bact . :

Other G R PEH HofEP WG BITe BYor STmT TG G (o RuisAbRG activated

(including hospital acquired pneunonia and comunity
Pﬂﬁ@aééuired pneunoni a), bacterem a, deep tissue

i nfection, skin infection, soft tissue infection,
Otherparhodgoentaincludedlbese ahpvepehéreimrihe TEPL snpleg sala-TFPL

i nfection, and neningitis. Patients who can be treated

according to the invention neet one or nore of the

following criteria: (a) a blood IL-6 | evel below 3,200

/nilge. ., blood I'L-6 I evel s bel ow 3,000, 2,500,

DETE,%I@ED, E,S&B@PTH,)UOO, 500, 250, 100 or 10); (b) an

International Normal i zed Ratio (INR) below 2.5 (e.g

TFPI§ is 2 poye%e 1 ?Lr\llggcoa%ulﬁnzt tg?ug%t %» ha\(eczjntlaw%gg)mag(brgha}gé\%}/ Ogbe EP 0 643
585. sm?![ €arl BPHedl 16 8hib# aﬁ%lgéer{e&sgzssoc@ﬁbm S Efarhs16 Stubdd@d) See EP
24, 23, 22, 21, 2 19, 18, 17, or 16, or et ween

0 9141%3(19 WehatsefavedthatgIDR) alsq #ys anibagterial mgvtydheagh Afgeeontrol of

AR 6 SR BV AT B ABETRu Ly 2550 S 59 AP s

appeassto B2degddded30,a r2&ult @Bseveré,bad@rialinfectién, @d, depRtiod bf TFPI during
20, 19, 18, 17, or  16); and (e) , . .

an ongoing infection compromises this systetn.” Thus, while TFPI plays a vital role in

combating infection, endogenous TFPI is altered during a severe infection, which depletes

TFPI’s therapeutic function.



10

15

20

25

30

35

a Multiple Ogan Dysfunction (MODS) score greater than

18 (e.g., a MODS score greater than 19, 20, 21, 22,
wWQ@306022129, or between than 20-21, or between PRFBS)006/017956

In one enbodi nent, the patient has a blood IL-6 | evel

...........

W"Severﬁe%aQWT 3 ?g%@ctp&éﬂhtzliﬂ '\%?)%{%f s@ﬁ@g?% % Y Fgﬂa;ge@ﬁélh&éﬁthe Acute

PRt er nati on i zed 'ow 2
Physidlogy éindafitabine Health diatetion (ARACHAR Ik storingsystama@miass et al., Crit

Cure PSP oSk 5 5, A0 BB et i
(M)C@R%n'ﬁﬂéieaétt b Evalcat | prb. ( ARACHEL: 1 d)- 1§4:OQ@00)632§1dt B¥ma IL-6

€t anot’her embodi nent, the patient has a
concesTaian. gheapepulaﬁmnoﬂ&tleﬁrsnmtlan@[mnrmmty\mgqtggagl gr;epmom;is(CAP) we

v B P SrEF ol oA WL REHE i e laive ik
reduc@&m d@:@erﬁﬂe@ aslﬁ< otxfth@@bﬁﬂlﬁtb rﬂi@k I@édﬂcﬁ@?ﬁﬂhéﬂbbbhémuy rate. When
domai ns of the Kunitz ty an an

we dinidedr tien@APdpafants banwvarlt@ ﬂ%ngnm%@xcﬂgwﬁﬁ ﬁcqr@T@Igurﬁqam acute

domai n h |
phsifog SR P b 2 B o KR5S Bl b, 2P Kafcharvnen
from TBPI fentsent ildlupsdparat Wials tedeweasdaeba etalityt fatd<3 For example,
owever recent experinents suggtest t hat [

in thej %Blsh‘aﬁehélvﬂfﬁlb% B CHB Nsromen Bt s gy 5 e Pk Teduction at
APA@% (Ug%?)? %{P %(f 331 1%1951% a 539 %llaﬁ‘&é 2k re@@&ﬂonD% gifres 20 demonstrate

CiIDi1s also involved in cell
reduced soctiahty ks it pgtants rwikh amra@ ARAGHEDH isoeres ¥ 36 or below. Baseline

i nhibition. .TFPI i.s d | tipl
TEPI i el RopBaaEGel” 11 [P ©
beli eved that nost TFPlI is made in endothelial cells

Patierlté M RGubdARIyOWRRUNRES$&S Belok 1.0 dad iadower risiE6f mloﬁﬁki)nyrtﬁan those in
in blood. Most of this plasma TFPl is coval en
the highd ¥R eprimpgrydstady f(L3& wsccihgeverb hanst ﬂlérT%TIagJﬁﬁ effective in the

subst%P\%rﬁlﬁ 'PI%Rq ve‘f.J SAG9S fﬁ&o %5 Qntt%,em X 5ub§@? oF atﬁéﬁ'imgﬁ’h\m levels

ESS act | V| assays and
belov&ﬂ@ﬁ abelﬁge o€ 2L Is beddffitai ﬁbtﬂ MaSEl@QG(EIG} red).t Wetis ishalso pluasom patients

is inactive. In agreenent with this studi es have
tfeate@l’f@mwalfﬁﬁp I piibopeparin frgatgienh| asrm TFPI is very short
and that it is efficiently renoved by the liver. The

FIG. E@rsh&k@ el peBRd QotRla8End BENRAPKEHEAN @ndl riﬁorfdlitﬂr in the overall

[ engt h nononelic protein associated with maximnmu
and camirivnity pequired mesmoda (€AF0 phastbagroops (Gt Rk eWhgn ghe CAP cohort

nto APBLHRLRRRHRR. R FPh MR S SR SR M o oo 1 quartits
Simil¥e$,| LPSINReARMI -6 vedPhIC pbsitdly aceelated with nnehelmye dn wldrcase ala-

the cells are stinulated with thronbin. Thema Iy
TFPI gnprospdl setyivahethy feyest sl SipHas AHmesiEss! bieth e%?rparamete s (FIGS. 21,

22, 2%8 f}ﬂ 11%1 @fﬁ%gcgcﬁﬁgﬂlg}rﬂgt%é }39({] gl)él Bzfl:té}#i‘ Sﬁltﬁﬁ% RIXP their blood

(FIG. 2@@5 Agalmcwasabrowﬁﬂ?:ﬁiﬁfﬁé Gf .thel ﬂest TBrRhartiles (thoﬂhaepatlents were

pears to the TFPI that engages TF on endot hel i al
Segre%@F‘l'lgy %ﬁgﬁc‘gﬁ%ot helial cell is exposed to bacteria
it induces TF generally over its

Thus, treatment with exogenous TFPI has therapeutic benefit for patients who are at risk of
developing or diagnosed as having a severe bacterial infection and is useful for lowering the
risk of mortality from such infections. Severe bacterial infections are those infections
generally requiring acute medical care, especially hospitalization. Severe bacterial infections

generally need antiinfective treatment and supportive medical care or active medical

-6 -
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surface. The TF binds to Vila generating Xa. TF: Vil a
rapidly relocates to caveol ae where it binds to TFPI
wo pooso2218d endot helial cells there is an excesBCD1S2006/017956
TFPI, ensuring that TFexpressing endothelial cells do
interV¥tion. NE¥ERRALREOBEGAL ineaabss Rl Obiit BIn &NENESto, pneumonia
Curiously, once TF translocates to caveolae it becones
(incluslingh hespltsh g@emed rnyletlmamm ftndhgsmaumw ecquireg| papuBioniay, hacteremia,
has 2! neut.r. al
deep e BT O naS Tt Gtons Soliivhie, st b Por oG ah e ich, pyitonitis,
surgi@dlinTectami, gndﬁghlﬂg@lssequence shown in SEQ ID NO 1 and a
nnlecular wei ght of about 38,000 Daltons. See U. S.
No. 5, 106,833. The cloning of the TFPI cDNA i .
Patlegégféhq gq;_qu@ ﬁrexmﬁ aéqorgqng tg the ipeptiongneel onG Er gEpe of-pﬂpq following
[ o] RY: I
criter? 18 4 ok 31 OVRTLER 2 BEIINR g bURARY Ph0ths Bploy 3900, 2,500,
2 OOO:;rﬂ hi0Dj EGO(W 508, 260 160 omb@)e (Branriatearitidnalddortmatinsd Batio (INR) below

2.5 (G er LRI Th 2Hod- kA 2o doarndbrl - D o af - ©) an

acute hbfb%y%&o&fagpm fé&&tha}l 26988., 9k Aws%oﬁ%mmmi 24, 23,22, 21, 20,
dr
etions {e.g. fragneénts), or the addition of

19, 18nd 700t rhés @r diq:émanamﬂ@; et |betseveteo zﬂa@)odd)mn eAan¢ Mhysiology And

Chrogi(é :;?eagcp %818 20 (grr ag%%agl#@)déc{g#ec gg ?ern OtrAPgheg.Ilil% gfs/score less than

37, 36, BHHBH S33, atl31t BoE®, a2, aédmnm 2BFP1, 28ndo, TIBPIL7, or 16); and ()
anal ogs can be either ycosylated or
a M Gigen byFRbEgen MY GoPEXE P TSl .53 MODS scor greater
ab anyl 5 T ( i £hysequence
thani\bslzgh%\r}ln? & 64 %ngl tk? %Fggeorl S a g?zk%gvm under

t he |nternat|onal drug name"tifacogin.” The am no
In orteeemlbmﬁtneat ahe matieshadue bddodala6TER] beleweh@0heefred In another

into t TEPI eque ce to i ove E. | i ressi o
embogifie, g P By dgersmontnoneizad i (R BIERS. 10 yeo
anoth%frbﬂl%o@h%em NA¢ pARIR LA kA %cﬁt@?hg@lglog§%§oﬂe’ (APShats riflan 26. In still

091. O:her anal ogs of are described in S

anotheatembmélm@t 1tbe patent hrasFan émtf? Rpgsipbrgyedrd %mmé@guh Evaluation
(APAgé}gglfﬁ ggrtggéslgt %8 big‘l %et A ?e)rtregjﬁ ord?lggnt éﬁg é)g?ler% %ts | & Mdbs score

greatastaaylg_or TFPI and analogs is the prothronmbin ti ms
(PT) assay (see below). TFPI anal ogs can have am no
acid substitutions which are conservative in nature,

i.e., sUPStAIEIH4¢aSch take place within a fanily

of ami no acids which are related in their side chains.

TFﬁ]p\%gg fdlt%—liyl ¥olaRHIRQ x?afﬁhr@ﬁ db&urHBP ah@dda¥uldhty | BRApIR has several
four famlies: (1) aci |c -- aspartate and gl ut amate

pm(czgal ldamams%FI@slu hehreeageging mn@e%hushxbﬂcprr@ma@ms ofiba lqwlltartype (K1,

RS PR R, g eGPl RoBE CFP he K1 domain

mhibﬁlt@ Rest@ee A eir ama—-ﬁésyxs ifftor (TFPabAPIeRE The! KL avkhflif inhibits factor Xa.
cysteine, serine threonine, and tyrosine.

Thuysh & y/10a FeTHIENRLOtAARS, A eeth assestatady Withi K3, hpwevesseqnigs periments
sug%gs"ﬁl’?e{t fﬁfﬂln@t?org if mdn’?g ?ﬁ’f‘t% aa@rt’fjgnchored receptor on cell surfaces. Piro

& Broze, Circulation. 2004 Dec 7;110(23):3567-72. The CTD is also involved in cell

association, heparin binding, and optimal Xa inhibition.

TFPI is naturally produced in multiple cell types in blood and in other tissues. It is believed

that most TFPI is made in endothelial cells lining the blood vessels. A fraction of TFPI is
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For exanple, it is reasonably predictable that an
i sol ated replacenent of |eucine with isoleucine or
we2006n22130Nn aspartate with a gl utamate, a threPeCi/ng2006/017956
with a serine, or a simlar conservative repl acenent
foud m?‘Blo%H" "Moﬁcdf‘ihi@ﬂ plhsrRa FEPLIGS é’dv%leln)'ly rrﬁ(l)(ﬁﬁ@&i b?"ﬂlﬁ@flde exchange
acid not have a major effect onh ogi cal
thla@thuevplayma Purtciox anpleayage fempuny MTEe ’Jafesep ﬁ:trms e)§ {THRhpave less
ccifBE b BReATER Sk oot BRI o Bheonagoying tht tyt plasma
TFH, is 4nacBve.6 In GgreBmefls with, thiblstudies ha]v% shbén 1kt the)halfalsfe of plasma
|l ong as_the desired function of the nolecule remains
TFRI4s ¥ty sheut ancbihabid i &ffigigndy repppiedibydbalieerTFPI  anal ogs
where the Kunitz 1, Kunitz 2 or Kunitz 3 donains
Thec% oS PélPstgéﬁ%B lfgrnliso FREP1ViEe AR IJ@ H*S&Bfn‘é ¢ protein. ass001ated
domai ns nor e pre erably, where
witle mnaspmnzd:uenyan lwitre.0 @aehdahelidhechatliere murmrall'l'ﬁﬁmlon of TFPI

wh@& g%gal %g{gﬁ%ﬁ&ﬁg@z;&g? Rgil)t?l Sy va%ﬁ%rrn%?g sit in vesicles

beldv@j@rﬂat é}ﬁ@dl sti9ackRl 1§§el§£@émvﬂeﬂ tl%@lfsgré\giéulamrﬁlth thrombin. The

preferably, the nolecules are 96% 97% 98% or 99%
majpryneficglIsurfatecl TR Igk f@ndan cagolag myoxganaIEFassm@ecrm signaling in

analo S qan b ned by .t he t.hr
on@HERR . by APk RaESy & RIS BT EOABHN 6 LA b Manuscript
M563838000.5TBSBFPGH caneblhdla &6 6@?&&4TFIﬁrthﬁfdn}gages TF on endothelial
praot hronbin tinme can be determ ned using

Celléoééfb% ﬁateeflotp@h%j cellgs sgpogedier Bactarin 1t|mdw@ﬁqﬂi genfsaly over its
f
sl AT G Y FagRaR RS S0 ARGl cBfpte whor

it bsds triTEPbul mormAtl eddtlosizal casllsageuetls af emcass eﬁ THPE, anetitivgd that TF-

exp?q%gag(b%ﬁa gg?p]mcelg%éth \égéllgguce gt Fﬂ \@1%6 I kag}mg enzymes.

Curf9B7 8fceTEH Riak@dear@ng chbEdlacsi %@gtﬁﬁ& s?ﬁ’c;lé'téuggesﬁﬁ Ghat ifhs a role
of 100% pure al a- TFPI (or equivalent th per

to pdy adfer gdwapednufeigalizedbystitidard curve i s obt ai ned by
anal yzing the coagul ation time of a series of

« ns, of. th ndard solution, e.4., .fto0 ) )
i SRR e e SRAPRGr R bl Ban Roftue dizgpo amino aci
rem&di‘eﬁs aéiershoah ii® SEQ ]D?NQI 1 Iaﬂ@ atnhdTesuldrheei iaad] ot 38600 Daltons.
ard is first diluted into the assg%qbuffer Then

Seeﬂe&ﬁnﬁﬁt Narent 051883 el hesclapina @f th@FE] ebNidnip deseidlqdoin Wam et al.,
U.SStEk! R, QV966{1§52addTl£‘PIo 'ﬂs%ﬂ{1 if qfx@ rm%}lti%ﬁt hﬁyr g@ﬁl?)ﬁt- }régwlated or

i nstrunment” t en r ecords otting
clycbsPhtedt andard curve i s obtai ned from a pI ot of |og
clotting time vs. Iog TFPI concentration. The standard

A “i#g]zra'gilqsg”tl% %1%1}? %’S (92 S‘%Pg ge eél vle %li/tgl?{ee%{ E#je%nﬁrﬁo acid additions or

subGRACARL (paddr Aty éﬁns@rva@&l-/@rpﬁm@resahaqﬁ@fe&m B né@XRURHE dothhins or in
the standard is a preparation of ala-TFPl that is 97%

the §} detanglcportign mir e (protein), jone cunmaien sm3w @91dmé¢lgtmnSoﬁ<e g-, TFPI

u ut b Vit
oS g 3083 oL 1 W O EBLERRE o b pr ano s,
so lhgndahe Iﬁ(ﬁilﬁ&dtiohmdbeﬁbtbjes@oﬁﬂ“m HblvgichihgctBtyl abreferably, TFPI

concentratiaon of TEPI.
analogs comprise all three Kunitz domains. TFPI and TFPI analogs can be either

glycosylated or non-glycosylated.

A preferred TFPI analog is N-L-alanyl-TFPI (ala-TFPI), whose amino acid sequence is

shown in SEQ ID NO:2. Ala-TFPI is also known under the international drug name
-8-
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Thus, a TFPI standard that is 1.0 ng/m based on the
actual weight per m of a preparation that is 97%pure
wowiob/1a3equi val ent to, and treated as, a CONCRCIL/DS1006017956

of 1.0 x 0.97, or 0.97 ng/m . Ovbtaining TFPI and TFPI

N \“tlfacoig 1. 085 LRl @Pﬂlrﬁp a9 rQsﬁdliEFcEfl AlATEBT kfds teh@m@&%@ @€ls the TFPI

he Tnvention can be isolated and purified from
sequéiet [t itprove &5 wek expﬂemrcaid ip effeat Hleavage®f vdrat Mogmj@té@pwme be

reconbi nant | t
PTG I T
are &é%[ﬁ%he IB'GJ |15att Rat s3e6/kete THFA andlds Uﬁcﬁs@@@d)me measure of the

cells, young endothelial cells that have
actwtlye;n? T]Fl%iaasedetwrmhedr W o bxoagtb\@m asgay @s ﬁegpgx}@d below. A preferred

at ocytes d he

oo R G LSRR B e B BBt

net hods of Pedersen et ah, 1990 J. Biol. Chem 265,
TFPﬂ@Eaﬁ@gsgé%an h@\)@bﬂﬁmoehmmsubstitﬂt&ﬁxs WhicBi aa¢ .coffeevativ26i4, nature, i.e.,

-37, Novotny et ah, 1991, Bl ood,h78,..394-40
subs@tungns whlpgg@j(e placepyighin ada@ply 0b Bgun whig arealiega‘teélr 183ge1r side
c -9 ic -

S5, 1 D et B 8 e e 1) i
aspaftiite nanldl glothmates 2Pbd#c se lhysate alginingJgistidine; TG |nog|-poizp:p1- alanine,

variant can_be rodulced ug chem cal,.net ho {% d 4
valingy leping. 7 &S0lqueing, B8 B AH% Metiphine b?pc? pan;, an @)

4 ! drf & d
unch?% lﬁ?ar %I)Qﬁi% A?nslﬂ(%dhgg% %g%c ngg@iziﬁeg@%ﬂuhwfgéng and tyrosine.

PherRtdiarige tetpt@hansandeﬁyccélrzseage sgmgmzeﬂcla&@f@@) as pPRaEf Amino acids.
For %%nt eghé{sf%ﬁso%eaf ?{c%?e lt’lflt ng B B%ﬁl%g oy SP 1&cine with

esi S can I eved
isolduBine ¥ aRhE, anUssipAgatéRatt @@hﬁ?&rﬂaysi ensodid Aaﬁﬁep!;erd]e or a similar

o spnhesl et Urerin S G oL, UGBS 6
havga umaj:q? ?th(% tﬂ? b u?ébﬁfﬁg@f\ky NERShQESpie0 tlferlﬁﬂiﬂfeﬁtlée of interest may

and TFPI " anal ogs may be
1nchﬁHqu:Ut©%oﬁlem ﬁhbmmdtlye as nemomerwatlt{b SnirReacid phstitutions (e.g., 1,

852, F
2, 3p |40tSe pn Te §n 98@0,?@2 &;Batléd OF %\ﬁ\ agqﬁlp%ggnﬂae agsrlre(a function of the
mol&?ﬁgé %:T\del%nm'te[&t p[’f'&f@r&é@fo@ﬁs QF TEPK M HRleeBFPIUNRloghatherd\the Kunitz

provi des details for transform ng
1, Kmrnrtz dor @Q‘:umllts Fedomaits @p@spmd@xmh[ Oagtize a@@agﬂ‘gPI Kunitz domains,

and t rtrg eﬁ%%tj mF%g?c?; lgw?l 7 doma:l ﬁghhs%{on?ﬁeg(?&gn&eéa KN@Re native

art
hunﬁﬁtﬁﬁlklﬂﬂz%ﬁfaﬁﬁSI on of pr ote| ns using
rl\nbcrzogganizsrrs Many of those are cited in U S Pat
7,201, such as Maniatas et al, 1982 I\/b
Preferabhy, n'@?PI(malj)ggé}aye, @rrp.%g AT spusnges ﬂkvgrqrgta')t, leﬁs oF Bg‘% or more

1dentt%glha)' HEEE asagtﬁ)vﬁ}/ @nﬁ)t 1t rm&f BrefdrAfly, the molecules are 96%,

m Cr oor gani sns an emto
97%, 98% or 99% identical.

The biological activity of TFPI and TFPI analogs can be determined by the prothrombin
assay. Suitable prothrombin assays are described in U.S. Patent 5,888,968 and in WO
96/40784. Briefly, prothrombin time can be determined using a coagulometer (e.g., Coag-
A-Mate MTX II from Organon Teknika). A suitable assay buffer is 100 mM NaCl, 50 mM
Tris adjusted to pH 7.5, containing 1 mg/ml bovine serum albumin. Additional reagents

required are normal human plasma (e.g., “Verify 1”7 by Organon Teknika), thromboplastin
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express TFPI and TFPI anal ogs. The follow ng are
merely exanpl es of possi bl e approaches. TFPI DNA
wGeemwasres nmust be isolated and connected to tPEI/US2006/017956
appropriate control sequences. TFPI DNA sequences are
reageno\#g.| NSichphastinalixceRoby OrP66nSBeknady HAMTMY standard solution (e.g.,
I ncorporated into a plasmd, such as pUNCLl3 or
20 wprRd99% nyEs al- BRI (0 saeivelpnl] thgreafgier an| of assaynbuffer). A standard

j : . r - hei.m Once .t TFPI
curfi RPORE DY HhaBind AR BRI IRASIY Sy Py B ghe TRPI
starglaid shlt®nhagt, to fihd cBhnaatiobaarging Fohedtdy pbeahni ques

such as those shown in U S. Pat. No. 4,683,202 to

| Lis and. U. Pat. No. 4,683,195 to Mullis et al. )

FOI‘%%?“&IBN}&W%@@O@B@ &ihte dher3rine gt THET etandasd issfish dijigted into the

AYeRES M hES SHeP BHeB: i
8 NRNA, then }12121%1?#&%& Rgp?%nd %glaéaﬁtji ng tﬁglnﬁﬁﬁgﬁdggﬁted by the
additiopenf srombaplestini tsgenti The instibreintheDiaofdsrthd ElBttingAfrher A linear

ressi.on, vect IS transforned into a ho uch ,
e BRI f tatiom & BRI O B et S ek The Someentraion.
Theptaideidreuevdlisc @8ReRd bBsH & tha pafify iFiR EFPEdaaRKRY d62ekond to the
m croorgani sms and E. coli is especially preferred. A

equiyalept TFRHCoRCeRtEiognii & HQTs oprte stanflard eFgir excanple, if the standard is a

' ( [ [ -1L Iad 94 deposi t ith.
prena MR Qi TR E et 5 7§ e bR RS, 5883 tyepeient o
molehgarpsmeies i witiouo fhidlogicBldetpest ofl TERD)Y .thért tHeSc@ceftrath of each
girgEour ge pos§| Bl,e to e gqr ss_genes encodi ng )

1“%8‘? ;Pgéb\? P@eearfys éﬂ'&lapi)( 0¥ (oo gbiel the Actus senerafpijeny of TFPL
Thuf ! OTEPLth [ 1.00GA0i ' i

L T e, AGEL AL 1 OGP BB o acyfll RARTE ol b 3 Bparaiion

thatfpy 8%%.putgswilube pquivabitan, ol treatddss a comdentdationuof he x 0.97, or 0.97
/ el omas N51, VERO, HelLa cells, Chinese hanster ovary
He ) cells, COS, Cl27, Hep @&, and SK Hep. TFPI and

TFPI anal ogs can al so be expressed in

bacul ovjbmsmigrzf}mmdﬁmaﬁwogﬂ I's {see also U.S. Pat.

No. 4,847,201, referred to above). See al so Pedersen

et ah, 1990, J. of Biological Chemstry,

] - ¥Orhy - ' I r eukaryoti.c o
TFP%E’F é@a g(?% i Oglfari Iy Sﬁg{tﬁgzﬁeﬁbﬁn@? g%sl%\éénn 8 Sht ?’8¥S°tlated and purified
frons eglle nore sisaespahémicallyi syntinsized| oanproghded seschbasntly O either

exanpl e, the co nly used early and | ater pronoters
ProkaryaiC ST SrkmYRHGGedS40” (SV40) (Fiers, et ah, 1978,

Nature, 273:113), or other viral pronoters such as

t hose derived from pol yoma, Adenovirus 2, bovine

[ v : .
T ARl ol mBHoR0 Y GOBIe R sete PP include aged
endateglzl atllsayperg snduthetimhoallsi tha ook bedrogtatsd sSH@IMNE for about 3 to 4

transformati gns have been cribed by Axel, U S.  Pat.
days SBPOTGE 38 PeprioHEA S UapeLiiel Gty PRAGCS B eakgitional methods,
inclid#gg QRS cBfotndtdRAHiE thethBdOBE PIHGLAI L3R %g@,oﬂi BlRC&Sem. 265,
are, generally, sequences found upstream of the
1674 @otryeqfiadn 1989, i /g Bid. Ghem.Si6H| t3R32637, Mooty et al., 1991, Blood

t o I.f.n cpiromvit S . ver,
T L LT N p—
Natlf AeadN¥pi.r @A 18921886290.0 TFPI appears in the bloodstream and can be purified

from blood, see Pedersen et al., 1990.

A TFPI or TFPI variant can be produced using chemical methods to synthesize its amino

acid sequence, such as by direct peptide synthesis using solid-phase techniques (Merrifield,
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eukaryotes. Plant cells are also now avail abl e as
hosts, and control sequences conpatible with plant
weeloba2x98rh as the nopal i ne synt hase pronoter BETUS2006/017956
pol yadenyl ati on si gnal sequences (Depicker, A, et
J. Bh. Chdf8Boc. J55, ML9-2ABP| 1963 RabedecDE 11, a8 Gerd¥ BF9a 02204, 1995).
Met hods and vectors for transformation of pl ant cells
Protgitesyhithesisogn e iparfumebygugmognualsechaigsenpi bhawamatien. Automated
for ,purif.icati I E I .
srlf350 O 1R R 0 St pR0F, PRI RMEs 4s1a i
Syn@tiize€ dPérih Bim&gpaOptoSRaph &‘fag&&.ntsl\/bﬁ G(EIPIMIHTBPI amatants can be
reverse phase HPLC chronmat ography. See Pedersen_et
sepgptely §wﬁggslzegom ﬁgmgmegmsmglgl@mc?j mefods to maedyce a full-length
]noggﬂ';SSSZ 18837; Novotny et al, 1991, Bl ood,
7504-400; Win et al., 1990, J . Biol. Chem
265: 16096-16101; Broze et al, 1987, PNAS (USA),
TFR4 aridB 36P1 8813l ogk). 1Bay Pt prodoceds 1061088811y aasd shovg iPdy.&ntPat. No.

, 466, 783. . Thes f erences descri he
4 9RES T doF SRaRtler P TN B el Ao RO GIRER SFRHHE Mkorporated into
plaghhiall RF eRPrebBoN 96l pRfkabyoraias B&aI}Fo?és oy 9Pt aealagd7,201 provides

mol ecul es is disclosed i n WD 05/019265. This met hod
detgilsoftucteansfarepeg airiontgapismsFPith otpedifip) DNF?aIS@@leﬁﬁﬁSeéflﬂ gxpressing

thelgln ’EQ&% le %? }/t jict fr%Fe%éﬁceg‘%no%]f to ]tgose of §1‘d nary ?klll in the art that

pr éparati1 on consi S

provide dlbﬂ‘a]icle dnh sp@essixm of privieghishisig rajeesorgaiismg) CMladyE obthesoire cited in
more of the follow ng: an oxidized TFPl or TFPI analo
U Sy o o 2Bl -0t B0 MAPHE 6 9o PliRe MUSAcIOB AT Spring
m@o??fe@@”yl ated TFPI or TFPI anal og nol ecule, as
etected by cation exchangechronmat ography; a
deam dated TFPI or TFPI anal og nol ecul e, as detected
A ~byiety ¢ teplpyguels SGQawNIRble) fOkuttansfarrﬂimglmerOTE@usm aicbysing them to

nol e th rises ei ne adduct
exEiBt of b i DY FERRHORE: o THhoYOrEE 3o tsebeieammaps gf possible
appidaches2NAlFPY IﬂNlAe SdtjuBSoes aBusl e oRfedD¥nd icaBneR el 16S tHeNappropriate
and a m sfolded TFPI or TFPlI anal o

chr omat ogr a g
congil ergypeces agFﬁ‘éDé% serusycas e shoen inr g Pat. No. 4,966,852 and can be

S Y5y SBEMOE, S, BLEGHNCRLS: SHERAE Al U gpppuciny

availabld Ffdim amapagessuck an [Besht@gerDdarnmheidnic Odce theWFRIMDINASS inserted

t han about 9% of .t he TFPI FPl anal | ecul s ar
iniQ R, HoREd It Pl Dot FlgRPdaiibnia SUEBIC DR TEPF IONATEM be amplified by
teclgr?@%ég%ueﬁ’lag GHARSSHRWA ﬁatfj Ramt BI{I @d4 68£5® td Mhlﬁfp ahd U9§/° Pat. No.

he TFPI or TFPI anal og nol ecul es '‘are deam dat ed
4,68%395 ttdaviukdis oert al2 %6IEPI t AN AFRRY dre FFtRined kst oglucing cells, such as

h P%g’l ecul ﬁ Sﬁ%ﬁ ggpqiiﬁpﬁ}ﬁ@j—x@g tadd L’F]’é]%]e%?gf&atﬂel? k1)(Pelfll%ifying and

isolREA eEAhERINAARH k&®sset ﬁ&[’scﬁbﬁgtlt 3%0 SMtaih DN EPor OTFPIFPIAfter the
anal og nol ecul es are m sfol de TFPI al so can be

eXPé@@ﬁltO@S\@é@f istransfamsainiesnhosy bydiosy. soldthsrhaeisria npyi bgfermented

and BB e B0t W P B AR T S B DRV 5. o

espe@hll e pfdRaeel. Sarpreferrall m&&%ﬁgamsﬁl umemhﬁﬂ@teeéntqnad’nﬁon is E. coli
cells, and human SK hepato
K-12, strain MM294 deposited wit the ATCC on Feb. 14, 1984 (Accession No. 39607),

under the provisions of the Budapest Treaty.

It is also, of course, possible to express genes encoding polypeptides in eukaryotic host cell

cultures derived from multicellular organisms. See, for example, Tissue Culture, 1973,
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cells. C127 TFPI has been used in ani mal studies and
shown to be effective in the inhibition of tissue

wo 2awbo2218nduced i ntravascul ar coagul ati on i n rB@bhUSR06/017956
(Day et al., supra), in the prevention of arteria

Crurze(ﬁﬁlcﬂ’éi'éks%ﬁ add eAcMéﬁQé"J@PésXS'[%ehﬂ rﬁ%aﬁﬁ?%@? hingd 1rﬁ|1ude murine
Circul ation’ 84:821-827 (1991) in reduction of

mydomaaNStlyViERChﬁ{@a aslk, cmem lmhnmﬂ@lvanyn(Cﬂﬂbbmiks COS, C127, Hep

2,’(0\%516 gﬁgﬁepc aﬁht[—) axéé( a‘?gz é\g%}logs\sl 833} fﬂé% iﬁfﬁ?{%}%ﬁ%e]dgi%glgzpchlovirus-infected

insdt@ Belly (YeOsNS 1. SPHI 19b &4, BA U0 NFefBrre€ B AbIVEB SELAILS Pedersen et al.,
Met hods have been descri bed whi ch yield a highly

1999¢ di 0B BavlaawﬂpCh@?}lStrM, 963:16786eF@9di n@xmswmvectors for eukaryotic

r
oot BT e SRR RIS e oot Bt cons
such As,bfee bﬁatmlﬂe Othe y:eﬁﬁﬁonayl ds&llHZ@l@CHmdrlhdey pﬂj;iﬁdtéﬂs @tbm Simian Virus 40
the_ggr ocedur es shown S. Pat. Nos.

(SVéogzlﬁm@gaf alg 1953 Nagure, %17r§d1]é‘)’1‘253)ﬂ§’(§0’1r6¥ prppyoiEs Aechoas thegs derived
THP R |
o pAh gy ST oo PoBR o0 488 SRS s, o

innﬁl@iog@mlln anehn@astaafl hoat shoclapromoyrat . Express. Pur.
5:233 (1994), which are incorporated herein by

r ef.eren For_exanp when e d accor
Gerefal sPRTS of s Taioe 5y Bl GG BPeE fahasn desgrived by
AxdleUd) Pai. Nl 41398016 0 RtriNagpe@ifladddQHit "8RAnter" 30 oRY ark Mportant in
t ot al protein by wei ght as mature, properly-folded,

OptIEING (X PHISPIPN a dhiepg @I | gengpBy, sestyenges 1ioynd ¢ipsETDof 'the promoter

el ol P0G TPESy 96 ASR0L AR 5y 1 05 i Hovevr

1ntegqamlomairﬁdﬂtthé oclrbolkinmd dgi zcaionﬁﬁdirl \tnédhamfsmumieﬂjNﬁ/Qt teplichtion in
al a- TFP|, as determ ned by_prothyonbin _assay, and

cukayotss p dditd ¢ellp asel s pevy @Vﬁlﬂﬁ%é%%s horie nfl GANPlstepRNSES compatible
with eﬁlgﬁtncelﬂ;h Suche R (i %pﬂﬁﬁée ha Ogﬂﬁﬁ&gﬁ aﬁ@r}%dggﬁ%lenylatlon signal

fied forns of ala-TFPI, o ner |
seqaggcsagaetm@ker afhd eacbt Y982, édMOderppl Géﬁ’l 1z6¢d ) BfePhvailable. Methods

andBiottas FE e AN o abBh ovE Shaor io Lo BIARe
4,929,700 is relevant to TFPI refolding. TFPI and

Me@ioal Gaficic @hin e pasd fdreglrfficatod g DEPT 8fid SHPIL AvdlbglYexpressed in
various chromat ographi c net hods, such as those

marpEli o pRAls TBEBYRSEANPIifd applisation pbheperinieshermewdongQuMsnoS, and

revgr@é Poyem@%ﬁl}l o ?—%1 negﬁlgg%éggﬁ%%ysu ﬁkﬁ) g‘?ﬁﬁtt% Z 1989, J.

Biol rcmng@gmesm-lm ; Novemy e al. mﬁ?” Bioo@lcvs GQ#JAgGuWﬁJabk el., 1990,
. t
5 h8F 3O S BbTOLE Siene S DS AR P B0 b0 v

PatPRb 8N08 588 hhd U 9f P%H@N@P'S%6@%3d' 'P%Q%@%réh%eb@féc?@e various

a severe bacterial infection or to |ower t risk
methods fak puyfyvinomasewdine prralocest TERL i nf ection for one or a
gr oup of pati ent S. Severe bacterial inf ecti ons

ni a",as, defi
A RS inahSd oF ARy TRELEF TPACHRRY Byt hdPRiogse i wo
05/019268C TﬁlSSﬁkﬁh@d yrodﬁwﬁquépa@éﬁdn.\z’ of $BPE61€TFPI analog molecules in which
less than about 12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, 1, or 0.5% of the preparation consists of

“modified species.” “Modified species” include one or more of the following: an oxidized
TFPI or TFPI analog molecule, as detected by reverse phase chromatography; a

carbamylated TFPI or TFPI analog molecule, as detected by cation exchange
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pneunoni a requires a diagnosis of pneunonia and the
exi stence of either a) one of two najor criteria, b)

wao mv60s218hr ee m nor criteria, or c) two of thePdDUL2006/017956
criteria fron1the British Thoracic Society (Thorax

...............

" “chro%l Qg&gr?énsr ade ald?f TFﬂ‘I g %FPFQ&IQ%J&R)%&H L§kRcRE%yld Promega

hical ventilation sépti c shock or
ISOQQE@NT@r kipr£$EBI sr THPI adalbg mncleculh mamcnmpnsnsl 4 eysteinapéduct, as

systolic blqod pressure < [ti-| obar
deteﬁﬁg@ﬁf@m agun% Acid g)]a Hv&&g&mg&teg%PﬂgﬁPf%g mo@cgfes,gs detected
I r 8% Ynolecule,
by §300yf0of CHEF Lo % By eh Tt acer e o,
detedtedsb}ohom: -dbhadaihgp SBSspol pacrylafidengdd, el@)roph@msis urésing the method

disclisid o8, B O35 rePLebes ph TERE Sir KEPY finihg Jaglssylss can be

pmcﬁfcba &1 WRIth(IPAGRATLKR) 9vebeihe TP bR HPRhhAIag nivleusddlage oxidized,
of arterial oxygen to the fraction of inspired ox

lessdinah abodt 3%tafghe WEPT ew/BFPIumalogaeleeer aréﬁa@a@y@k@ﬂai% ¢han about
9% gﬁ%n@ nféﬁ’gvfwnglﬁgs HolEd e aﬁg lélggﬂid% gfégs ?Bn _PEI)&C}% Q@ the TFPI

nmeans novvn

or TRAIh@gd®gimeletides cdibipriser £cysadind adiﬂu‘cedestscthard eb@a 3% of dfe TFPI or
a pathogenic organismin a culture of bl oaod

TFPrI@rlﬁ&agmolg«tvé@a e apgagated. i e thansahoat Bip, ofribe E"E%aﬂrp@’l analog

molFRAM SLalitkoidel! ture, histochenical st aining,
I nTrunoc nlca assay, or nucleic acid assays. A

denonstrabl e infection also can be evidenced by a
TFRI st canalk exprragshd @ msnesmrebmaw glhccaylateaigm@ms ugihg mammalian cell

neunoni a t hat test e S
hosBinte it Buto & PR e s Doforrl I IEET 18 HPohfPDbaby hamstcr
kidiSoy B9 (Pfersen LG | 1890),iTHEhde6 'hﬁﬂlstef)tﬁ'ar?‘@&llé iafdl hethath BK hepatoma
anincrease in respiratory rate >/ = 30/ m n or PaCO

cellezFCEY IFPbhas Degecisedde animp sudicprandsthon fnhle ghfective in the
TPl BB AR Ry L oL 1 . i

the @Eﬁlﬁ(ﬁbbﬁ/arwrﬁl edbiatlnkish eftedthpymbeit sia e dmgss(Haska:lseit @hsCirculation
ssenti al I}/) conti nuous i ntravenous i nfusi

4V B0 NN SRS G etk e FEVUR Thits Eadhl feRst 1qdghin baboons
(Cr?z{} ké?oéﬁn ¥. OCLHO%?V Sf Orsipaosky | | AtalrEfeca be expressed as a

si on ‘can be per orned via a Central line or a
recqabinpitena-glyicogylatehi preteimngimgf Eucvliahosoneellsn Mietheldss bave been

e ded d t f th .
a3 Thn T P e R P L S5 bR G5 b
profe'ﬂ?%xroﬁﬂédtlh@gcmz assrelewgd gf4pdm ni stered TFPI s
in 20% of that expect ed froma continuous infusion

at a constant dose rate according to the greferre
TFRrAsd diHRE mnalogs alpegathbe preduggsip rbéctalaﬁphmﬁ 3G yhsqagently purified.

Gelpe%l}f S prxf:f?c{ %‘%@rlﬁﬁ? sPBadEds Eg% a—é:lPIG (%3?_7'§£Fgllld 6,103,500 or

ana ation is preferred
wa 9@74(Hla|@gsbmmph§yeﬂor mld-AFRH aatl @théif €FBhkanalogs can be purified,
concentrations, using differen

sol oo PRSgTE AR ASOr s RO, 07 D1 CoPt e PRy feDress. Pur
5: Z%:IS@I? gévglltc%aatré PhborSSthidBidetdiy byaRebr&icRDi Fdrt dkaffpld, Rfhen prepared
according Example 9 of WO 96/40784, preparations of ala-TFPI may be obtained that
contain from about 85% to 90% of the total protein by weight as mature, properly-folded,
biologically active ala-TFPIL, about 10% to 15% of which has one or more oxidized
methionine residues. These oxidized forms have biological activity that is equivalent to the

biological activity of underivatized ala-TFPI, as determined by prothrombin assay, and are
-13-
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preferred fornmulation for intravenous infusion

i ncludes ala-TFPI at up to about 0.6 ng/m , arginine
whyasozdiBori de at up to 300 nM and sodi um ci t PEL/ES2006/017956
. buffer at pH5.0-6.0. Certain solutes such as

o5 e8] G 19 TYRRL P SR g o

variflanodi¢ied forasl of at- THP R irichnn g dimerrined, ugderegitod, aad angtlykated forms.
0.01 to 2.0 ng/m, 0.01 to 0.8 ny/ M, 0.01 to 0.5

TRE{cheg, TFRY ARFIORE a0 1P @ BSGIRS0! AMTOES 0! AQBieHg rosidues, and.the

prockafe3sdwiMn ©f.s 1pR: 3QP 4104d70®r B RiA8nt & TFPP r8Mding. TFPI and
0.1-40 mM 0.1-30 M 0.1-25 nM 0.1-15 nM 0. 1-10 nmM

analogs Eanlbespurified-finarh Itfheolpriffes :s0BtiB0 bviari susdchromatosrapbicimgthods, such

5-35 mM 5:30 nM..5-25 or,. 5: 20 mM.sqdi,ug) . Citr
a5 (G5 pugPionsiL Ao e Brieto Rl P ol R A g By Nl 999,700 may
be exnflofed. ABr RethodInd Be dmply&t B Hurif9 THPIAnd TFPI analogs that results
Preferred pharmaceutical formulations include 0.15

in afiggrer of pursy ang a leyel of agtivify spitapde fﬁj/aphrm(istlagi,onjg hugyang;
% reconbinant ala-TFPI in 300 mM ( 15, 10, or 5 %
L- ar gi wi . 5 % L-methionine, 20 nM
( 15, ?8?%8?%%&%%5?’@%&67@?%%@%uffer, pH 5.5 ( 15,
10, or 5 %, with an osnolality 560+ -110 ng sm kg (
TFPI5nd TFPIamakgédare Aselalstveiceadipaticnss ef gsk of developingtor shagnosed as

for intravenous.infusion contains.gbout 0.15 /. .
havgl|g£ ﬁeﬁﬁe?b%gﬁdiaiﬂﬁlgftbqfh?%@ VaF &%p%} Pﬁg{oﬂgﬁtg %gm eyere bacterial
infe8@6H foTofié bf abRuplof Pitiént®. TFPI andTFPI anal ogs al so

can be fornmulated at concentrations up to about 0.15

mg/ M in 150 "M NaCl and 20 nM sodi um phosphate or ,
Seversdiapisriabipfciionainchidesios exampleg piey g Aneymaniah 29 defyesg, according

to @g . grnil}?é;li’{‘feg WeY) foﬂgl ?fi O3k Ref Ol Fﬁg&gicﬁg}%egj_h & pecifically, severe

I'ons conta up to abou FPI*, or
pnelinBPhiaanqhiesg a diakBosidVios pdewmovrde endttbe akisfehicd ob either a) one of two
containing either 150 mM. NgCl, 8% (w.v ucrase, .or o
majgr @a}@{lww?twmrﬂ%es|@n?tﬁvteaﬁoor _ o B8 et Bn e Britsh
Th%ﬁ?ﬂ?békﬁﬁ(ﬁkrﬂ IS FBORESARALLANS TR Iijct @Yedrd are 1) need for

usi'ng high salt. For exanple, one fornulation )
mecahenicall yemtilgtionandbb)sepéc Fhawly/ arineadl dorTpRsoniB e howria@he minor

and 20 M sodi hosphat e H. 7. Further exanpl es
cHtgfe 15y HUPEIEL PHOCTRRR g JepheHia BgBHEP GuB gQe. and 3
hypBQérMiMﬁerio\ﬁ' (Pl /150,) @ P Y &iBSa 1AM he BftisHSThosRid Seciety are
bufters, albumn, surfactants, or bul ki ng agents.

1) Bspifacorgirhtg > 30 boduloymtnese, i2) ciasttdicshiged pessweigad0 mmHg, 3) blood

al cohol h , AL, ol ysac i d . .
wegaigers PO ¢ P atng 194 el o PRRBiong: S ifcesipod in the
art, IRChHRR eff HGHBS6n (BRXIFIOFPrefdrded BREpard] Y2288 JTRRRAREoxygen to

sor bose, xylose, nmaltose, sucrose, ‘dextran, pullulan,

the fretion of ingfiysdapxapen bwtiadicyies hedstal phimpeoinyt f gassaxehange.
hydr oxet hyl starch and car boxynet hyl cel | ol uose, or

) BT P2 TR L AR g v
in thOHhrgr ores@ndethodd ud@slegdbaetd hol linirdsiol @etection of a pathogenic
organism in a culture of blood or other normally sterile body fluid or tissue by, for example,
GRAM stain, culture, histochemical staining, immunochemical assay, or nucleic acid
assays. A demonstrable infection also can be evidenced by a chest radiograph consistent
with a diagnosis of pneumonia that constitutes the reason for systemic anti-infective

therapy, as well as any clinical symptom of infection, including, but not limited to, an
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mannitol, xylitol, sorbitol, glycerol, and arabitol
Mannitol is nost preferred. These sugars or sugar

w@bk@ehzd139 ment i oned above may be used i ndi vi duedT/¥Sm06/017956
|n conblnatlon There is no fixed linmt to the amount

IHCI'?%E lll'h geségila%glg’ ura’?e >/h %07 g’?éfnpiki)é L’?l{-(\jr‘za%#g(? EO%CI'C%SCS ﬂl MQ&C@ pressure,

S preparati € sugar
and St @¥fcadd Gobwaly te@peenid.ati on is betvveen 1.0 wv %and
7.0 wv % nore preferable between 2.0 and 6.0 wv %

Preferably am no acids in evorotary (L) fornms of
car ni t FREM &F@’F%ﬁfﬂgp‘lé‘ﬁd T%é#%‘i”ﬁ $Showever, other amino

aci ds may be added. It is also preferred to use a

Fon}ﬂHIfaESﬁs op 118 ﬁmﬂ thﬂ'o%so pREf&hPlly Z rePEGMARGES By intravenous
e solution before Iyophilization or after

infusien® nEssenmul]ycmntmmrms 1wep¢7g851nﬁlsmgu is prefdsceds Methags toeccomplish

ut C|tr ueci ny d glu
s B e e BB p BGEL PBb, M) SPRTRYF con v
perfbifie PRAGERNEAL lifoPh peiighdpalllfrel Whilé 188 Bubtbatichs(n 3he dose rate
mol ar. Surfactants tl’?at can be added to the

are foghenanoideide ;;h%‘@r@m@mtlpﬁs frompge doseriates 98 therig vergipniare acceptable
provllg%f {heare%dlgllig gla&lﬁgrlg@e‘f g}ftadpﬁllnst% It 1's chtkﬁB g&f bf Bfat @xpected

and repare can

frorp heetitudie gmfaeiah ia0a candaiitalope ese amrcim g m thet[yefeivbdl hodhediments
for |yophilizing liquid conpositions are known to

of ipyegti@.of ordinary skill in the art. Just prior to use,

the conposition may be reconstituted with a sterile

BefGle! ddahhistc i OR  paticRQ] ftinBRntsth} bé hedtWRIEFRI a@ﬂSEFFIlaln@logs A
saline, for exanple) that may include additiona

liquich @wremlamnsls pgpforred e Mt 4ndy T Fiinanal ¢gs @@nﬁeﬁpnn@ﬁtedsat different

con B BT R Ly BL P PRI e o

compaftble ithlfhlro@s i adsirasteatiad otitsligt et @hbidty of the TFPI proteln A
concentration that is therapeutically effective to
preﬁerre@tforawéatmnef@é itrayees dniysion dnglagles; 4-dEPT gip to about 0.6 mg/ml,

argl(rel eg{&%&ﬂlcﬁ-@}ée&g?ﬁﬂg %BQQ{fMa an(?%'(g uflQ58se ?luﬁgr A'#H 5.0-6.0. Certain

I've er "acute’or chronic inflammat’ ons,
solaadsiganaratinjhed Na€dsewrdse, whl alantiydlaleivee® wnhrbelipe aitdgor stabilize
tissue facto ression. To acconplish this goal,

ala-FFB]- %ﬁeW@Fﬂg/% ogs preferably are adni nistered

i ntravenously. Methods to acconplish this

Pha%ﬂﬂaeﬁhéél%hh@lauaﬁse ckDeMude? fhhesanple, orodi tbany) fl/hl, 0.01 to 0.8
the art. Cenerally, TFPlI or TFPI anal ogs ar

mg/pnled 81 40 0y5 mizkeln 04X ta Ofome/B Ot 012 mpymb oanQd)lzte 0.1 mg/ml ala-

e TR, 85 PSS oA ooy 5@ 0 150 m,
0.1 40SANE 9. 123@ rrgﬁn@ nedsl vl -nb sied; od - by &M gorfet 5adVbL-rag¢thionine;
| east about 1 day, and usually several days, such that
550 s o3 mMasr) @%é Sail St S oamNagE 5120 S citrate
f
buffégoﬁl*thg ?fgf gxngﬁitsm hrfglg%ﬁﬂm' 0 505 093@“%%7 510R5%6, or 5.0-

t’ dail
5.5prPeéfeﬂabplyarfrraomtmbbﬁirmdlatlonahmhIde 101 Tk, (itlfs d@emuﬁl i%) or 0.45

onposi tions y contain s t u | ti S ..
R S R T T W T T M
mM (% 15, 10, or 5 %) L-methionine, 20 mM (z 15, 10, or 5 %) sodium citrate buffer, pH
5.5 (= 15, 10, or 5 %), with an osmolarity 560+/-110 mOsm/kg (* 15, 10, or 5 %).

An especially preferred formulation for intravenous infusion contains about 0.15 mg/ml

ala-TFPI, 300 mM arginine hydrochloride, and 20 mM sodium citrate at pH 5.5. TFPI and
-15-
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dosage anmounts may be useful for prophylactic or other
pur poses, for exanple, from1l ng/kg to 2 ng/kg. The
w@ewane21ed active ingredient that may be conbi PEDUSZ0061017956
the carrier materials to produce a single dosage form
TEFM dralog8alodaR @R dbisul e At tdiRepRitiBRt ﬁttf) epbad. P dolftin 150 mMm

Eartl cul ar node of adm nistration. dosage regi nen
NaCk an@|20cmddl sodivar pbpsphateeornpndther baﬁf¢retttypr5ﬁa7c;2 ommonally with

o ohTE 1% 0% 95 RESp A, s SR LSS o sou

0.5 eagighl tTFP, ortTEPIraaklog 1910 A6V SdUiRing aédtAB at pH 5.5 containing either 150
har macol ogi cal consi derations such as the activity,

Nef-b 2% (Wi ansiasco Rt fieth 6v/anhmansiiple &“@’g;anéﬂéﬂ jepalogs can also be
[ t
forfﬁﬁt Sefe?gartml)%% et H&‘lcglg%érﬁloﬁlg glpgérf g%\%ﬂl ﬁ%{H‘%l fﬁé%‘?@?&% V@oer‘ eglgﬁlple one
formuolahomadntains uf helshout 1667 ﬂhgﬂﬂl%a—ﬂ@@l‘[ e foGaeIMI Naﬂf and 20 mM sodium
0 y vary widely and therefore may devi ate
m“?&gﬂ?%ﬂg{gﬁeferred dosage regi nen set forth above.
Preferably, doses of TFPI or TFPI anal ogs shoul d not
Furh¢€ %Gm?le@(@ﬁ fo@iRarfts Yoy alfmt ah® TFFOZRISAL ficRide oils, polymers,

al a- TFPI of about 0.66 nmg/kg/hr. In addition to dosée
vitagps catbrbydaieatanno 6¢ids, shlts bofferst albmmin, gurfectapERlor bulklng agents.

Ie My the clinical sev f each

Pre?e?%hg o a+ﬂyd 1 eng Clug% o> Fet ePnmisRath 2 ZIPi 88, a5 mono, di, or

polgapehapidenbe wark soidbleglwahd. The ficBhdrfiRs 8Kplutbafcah Mlude fructose,
ordinary clinician. Infusion can be carried out, for

dexfgostmiacioser ghicets:, VRABROSEY SOBYSth Guese, Waltesy shases dextran, pullulan,

1 ou or 6 S.

dexéﬁlur ga qe)%ﬂaofértﬁir egetqﬁe n? ClBQ&{tﬁ%a Toziﬁltflg ,Sthgézﬁﬁ bh %bg(r@ %gg starch  and

cartmuxymethypeetidiuoge, @n mlhmrqsuﬂg‘ﬂeﬁwt&ﬂirostehe ntdsep:tefdﬂ@d Sugar alcohol is
physi ci F m.ni st r on V\he TFPI

cerhtal G, DhPoRE Rl LOH. BBl i ol mosic
R, Ky Bt Aok 19 b1 Oy &Y anki2hbiad], Mﬂﬁﬁ’t%lf%@st f deﬂﬁ:&

e about 0. 00025 g7 kgl i (000417 myl kg! m Bhef@ired, SARke sugars

or Sﬁlﬁgnal%@lﬁt menEHg QW may(ls B8d mydikiglually ))r 11‘e¢'dm1maai;onl nThere is

b tions is ret |ne

no EGEMD e L SoRpREELT wlont B %61 bBHRF op So&F TRl 1 Saepte in e

aquE@Is prafﬁlarrﬁt\/@ﬂ B@ﬁ?hﬂ?dthefshFWs@ﬁﬂ aReh&lt dboncél@itidR $€ between 1.0
rate Ereferably is equivalent to a dose rate of

WiV P gud 8 Wiyt % eoresaterablmbrtweend-0 ang/Okwhr %( 0. 167
ng/ kg/ mn) and | ess than about 0.1 ng/ kg/ hr (1.67

PrefSHbP AW aci@f iRGHdeY R Ié/gx%ftar& CtL?hfrg %Bl%ltﬂfe al igg,s%nd betaine;

of at |east about 0.0 I ess tha
hOV\@V@S ®tlrey/ dogihb racidsnohaybst adzﬂleéf eitablaj/soegnefatmldetrot udeoa duffer in the

rate of. al a- TEPL of abou Q.417
conwg;; 1%8? nIion)lmP](Smg\%diE[: 1B Hb/téeg/ B ( Ut’(ofnggé’g‘?rgy(%%‘f ligagipn or after
recohB@tutiohlt € Mst 3@y Phdidlakican bhﬁelg%'ih%ir B! YseBY but citrate, phosphate,
i ntravenous administration, wth continuous

sucqipRt.a ordh calutamatey Snferspee aixtuses thereefs aen pederigske  Preferably, the

conGipBbE bEHEIRL i oy TR TR Ihele? Siecait gt & bhaded o the
fornAtidti &t ki@ meP&otsosz@yaﬁld%eﬂqopr eferably 3 to 6
days, and nost preferably for about 4 days.

After a liquid pharmaceutical composition of TFPI or a TFPI analog is prepared, it can be
lyophilized to prevent degradation and to preserve sterility. Methods for lyophilizing liquid
compositions are known to those of ordinary skill in the art. Just prior to use, the

composition may be reconstituted with a sterile diluent (Ringer's solution, distilled water, or
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To admi ni ster "by continuous infusion" neans that the
infusion is maintained at approximately the prescribed
WO ai0e/19d18hout substantial interruption for nosPCDUS100€017956
prescribed duration. Alternatively, intermttent
niraye fs t
sterfe BV Sapllt g i fhofiBe RBKonlt ik FUREED | LBOS recontitution
the GohgdsHionas pisedabifiadininistered o subljend byt cnmmuomaeavempesmfusmn.
descri bed above for continuous infusion. In addition,
t he program of erm t .infusion nust result in a
maxi rmf%%‘é%et‘iﬁfgggi@ffﬁé%f 8%t more than about 20%
above the maxi mum concentrati on obtai ned using
TEPE SPrFDHMASo dsihird) §dirﬁii‘11sté|f@d avOEshcastyfionehataa et ostidallytefifective to

patient, particularly side effects involving bleedlng
treat vl piomt settese bimberiad lrkféCthélgslnﬁhéﬁlgaﬁeM@@é’nﬁléiﬁ@mﬁh Such goses also

are Sﬁu VaI:I'%r é)ttheébaca Ut | n(Li'ho ﬁ%f;kﬂ;lé%eaﬁ?#ss a%@g%é‘é (\{r I1%eaaes in which

cytdR@ieg| upregdulat Uitsieg faBGCeXmEsonamd hedoaiplidhsibis, g@al,eTFPI or TFPI
subject to up to 10%variation in g}hactlce due t hi
analegy oPelarablietdsr nRdnHEiPRSt SIRVERESNt PP dAd ‘agomplish  this

adn@ﬁlgérﬁgchﬁ%: lﬁg&lgvtbtt}{oég (lﬁh%ﬁigﬁr}p ERINKORRIR, a@éﬂally-fhltﬁql or TFPI

m ni stere ose up to 10% hi gher “or 10%
anallogwafe plhﬁanalﬂy@)m st atlew liraeweesml mag/kg reeil 6r mg/kigo niswe preferably

equi val st at ed r aso al
bengaganhang SIgka B SEISHN PP o i [EORGsc. | For
exanpl e, adose described as "about 0.025 mg/kg/hr" is

Theca%% %ga%@s Qf %&@kaﬁpﬁ adrSinRtYedbbétad pelaseof amgamglbbmo mday, and
0225 to kg/ hr. Preferred dosage regi nen

usualh,c B@/@@ﬁltdws,| mchabh@qqﬁ\qstoép&)g@gydiosq@@nmllsi@g@htoop h@stlgl single or
By Bty b2 MR HERAAR:, Bof floth 2 [ A nerks body

wei Btfda@l an@ Breferablyitdoh about dsombalti 10ym§’ﬁ@ %eshgé)umfbmmqmtlons may
A bolus injection or a briefl her in

contpppuehy amQuUBLs aﬂroﬁlbéﬁu tides tl}?ﬁ%p)%éps alge U 18f d{gﬂ& ({ ethgwer daily
dosg%a%{f@ﬁf Mavt BE uBLFEE AR rbﬂ’égzmnco& bthed Bﬁﬂpgéf@df&yeﬂaﬁiﬁéle from 1

m ni strati r exanpl e,
ug/kgnoeﬁ tmgdkg. dl?hemrgnhmt of laétus:l mgredmtne ttmamaydoelmmbm@ﬂ with the carrier
uce t e equj | atio istere
A PG F ATl BT A5y SSPBATECET T bafismpgeated and

the E&twﬁl‘ﬂ?m%&@ﬁf ahinskeagy state pI asma | evel of TFPI can
e reached nore rapidly and receptors for TFPI can be
saturated faster. Adm nistration of ala-TEPlI to hunmans
Theadosmmglmerogsselﬁgyerégn leecardgnce Widup yagiely Péé%%%fspma]élﬁﬁlg “the type,

age %X%kﬂ.s f%{; d]g: /a rﬁi g@éd | %Iﬁﬁt}-(;:lf P tht g?ﬁ@é@k}ﬂé”se\%gt}n?i t'ﬁ% 8%)/1(?d1t10n, the

Oor an 1 ncrease r oxi mat’e
routehef StdﬁEmlst@tﬁ)ln \@hhﬁndmeldg&at hnedmﬂatatiens slcht he thmfauish?i@n efficacy,
rate is increased, or a_pol UE"stb‘IQIJ ection is used

phaHanelﬂﬁfqg\gl tgnicplogu profiles, W adrug, @h"&FY FEIEpds Iu1a‘.1hzed and
hdhEUSE Wdnipduf @R LAMEHstHRE I ds eSO RE@tEmbmalth.aTMRd the dosage
W‘% Iw%y stJ%g(?eve?&fo? adn1A§%trat|oH?of al a- TFPI  af s
regaruActElgSOnpigyddghhy varyswidelynahd: thetséora maayt degirge fr@mnhe preferred
and for admi tratio TEP ou
dosageomgu@e%éetn%}'ti]ggqﬁve. rb gera%lly, doses of tl“F@l? ortTPqJI al%gs should not
exceed a dose rate equivalent to a dose rate of ala-TFPI of about 0.66 mg/kg/hr. In addition
to dose rate, the duration of infusion of TFPI or a TFPI analog will depend on the clinical
severity of each individual patient, and determination of the appropriate period is well

within the skill of the ordinary clinician. Infusion can be carried out, for example, for

between 10-200 hours, 10-150 hours, 24-120 hours, 36-100 hours or 24-96 hours. One or
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was found to be about at least 2 ng/m in patients

suffering fromsevere bacterial infections. Total
wa@ladobs22165e adm ni stered to a host in a singl ePCT/US2006/017956

continuous infusion or in divided infusion doses may

Can 9 di the judgment of

mord S ST Bl fent, BPF IR an B8 FATEY, dfrndigy thegude
the r@siagtphggiciabout 1.2 ng/ kg/ day of al a- TFPI, m)re

usual |y equival ent to adm ni stration of from about

0. 24 ny/ kg/ | ess. t han. about 1.2 ny/kg/day of

al a- TFPI ﬁ%%ﬁb&g 5786 val ent to about 0.6

ny/ kg/day of ala-TFPI. Lower ampunts within this range

WheRYFPE ot § Sf T dn@loghk @phev AGH d&se%teoédﬂlﬁfaldhlﬂ ft@@&m&nstﬂ'dﬁﬁn of ala-
dosi ng protocols of the invention can als

TFPé)&FJﬂej@S@ ttaof ehisastabant @Bg@mk@(@t@@@@l% égltkﬁ@nn) and less than
o2 TP 3O, B TR L BESE ion

retain@ll afX Al &, sidd effdees, puckfs biedingoae rfnatrﬁlze(ﬂ Eblan'(pr@veﬂ%mbined
ng/ kg/ hr for al a-TFPl and the preﬁﬁrred i pf usi on }ﬁhmla I of
efficeFy 98d 1aighss, the Heser Bieapretrsddy isCaB¥Alent1o 4 dage aptg.of pgs TFPI of at

1easP§Bo&‘t90 6?@@%@%@%{) 13*7'%&19%/% 3952 1R85 BEPabout 0.1 me/kg/hr (1.67

m ni St er cordin invention is equival én
ug/kgbmﬂt) bxeeqinveddmluo a0d0'66 rag /o€ glaa WP ef st lehstrmbawd020 ng/kg/hr and

e DB BB b Bl BB Bl P38k g ala TP o
aboémois thoBc By 49941671‘ ngkgmiHRb- abMi’tr@OV)S aforecaid o1 Zm%g/@%{ﬁﬁn). The

dose i s equi val ent 1o about 4 ng/ kg of al a- TFPI
routdoef rvglnnmgiramns iglezsoetabE dbw U@Vévenpﬁ%l adanipigtreting, nyith agentinuous

/ hr Si;S r

mtraé‘S?B?'ésgg‘g%f élsprg og e I%ré}glﬁ%l\%a'l? g Q#MXSt mag?rs%rlgatsf ghout 72, 96, 100,
1201 6f e4@ReersalFeftrBly, cottinsoustafusionHatdinhesterdeor 3 to 8 days, more

det er ni ned gquantitati vel%wb%)ﬁnor mal i zation to a dose
prefgrably 20 dntseand mostrpgier abutdetayied as mat ure,

100% pure (on a protein basis), properly folded,

lali Rt o s PeNiEY pesys ahed B’ anfidfsfn- aintained at

To %dﬁh{h@s}: Bs}ya(f%{‘}{almal gg 0 1TFPI whose am nonaC| is main
appseimetelyethe prajembecitrew withdBEHsRNG mterl@phem f(froncmt opthe prescribed

TFPI n also be use. nven
durafion, éﬁ tepntivelye e %ﬁg&, némger%lgl ig lqnh%?“eg? ercgg If intermittent
1nfu‘§l§)tn% e thédifa BRRLARELBE AoLOmid1GhduBNBE ubddl whicR G4 b@iitgent to the

the invention with forms of TFPI other than ala- TFPI
dos@ naaewlqsmtpﬁdeeé@wafqr@ﬁgumoua infusipmy Ippdditien, ey progiam of intermittent
1nfu§1g)21 Clﬁ ttr%ial t ér? é?l}#x?lglﬁmrsleg é(%rg é%tg#{owlﬁrﬁ)rg ﬁﬁm %goﬁtaﬂ)@? gbove the
maddjunst @dehearRa dliﬂalilétbusmg cantisicusintlsagi. CEd amd a&vdrge mhctions in

the particular formof TFPI an furtggr adjust g%s? h
the @ﬁu@nﬁepaén@awléaﬁffﬁ% inxpPlEne Oiedpee ess than a
dosk el S £ QfudRGh qalcoﬂﬁﬁdo\(l 1Mtr9\fen3ﬁ:f infﬁé'loﬁ‘ o}_%ﬂ TPPPlanbout 0.1
refers to the specific activity, as defined by t
mgfedichr onbi n assay, of the mature, 100% pure, properly
fol ded TFPI or TFPI anal og. Thus, the equivalent dose

[ cul. at ference al a- TEPI se
A @Rr SrsPaRd el el PO oS o0 gl B clip subiect o up 10 10%
varidHbh ti)) practideed®: f@lepbisva dBlefhsiL pafidih ddn¥ertRikieh Sardobiological
(intrinsic activity of anal og) / (| ntrinsic activit

y
actigity rveitte tleen prothombiFRps2y. FEhuseeanprciyallyt admigisiared dpsg up to 10%

higher or 10% lower than a dose stated herein is considered to be equivalent to the stated

dose. For this reason, all doses have been stated as "about" a specific dose. For example, a
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TFPI anal og has an intrinsic biological activity which
is 80%that of reference ala-TFPlI, then the equival ent
walewe/182189 t he particul ar TFPI anal og are obt ai PEDUR3006/017956
di vidi ng the dose values for reference al a- TFPI by
dodd- dbschittd R abdut OLdYS ﬁ%ﬂ@/ﬁr&tlh %né’ig&‘eﬂ'&lm f‘e‘ﬂt tt@ aty actual dose
patient is, for exanpl e, only 90% bi och pur e,
ranging, fmm@@@ﬂﬁ&u@»@ﬂﬁﬂ?ﬁg&g/hml ecul ar speci es V\/m ch | ack
bi ol ogi cal activity of TFPI, then an additiona

ection of the refer al ue r aI -T
P B A B 00 Yo L0838 BB ot o
0. 45 Qﬁg/ihl hypahbiaintcah-TFPPlin aoalrﬁm !Mnrgxlmri@as ﬁWClDﬁleﬂhltﬁune 20 mM
intrinsic activity of ala-TFPlI and is 90%

sodijirg ¢Heats buffarypipd: ﬁewab aaewnﬁliagf@@d/ 130 a&@ﬂkat e

equi valent to admnistration of reference al a-TFPI at
A l%ll%%ﬁ]l ?%éﬂ(&/ Qﬁné’f;%yﬂllghtgﬁp@lgﬁgﬁ%te O‘S[elf@'fls gg %1( g?a?og %feTFPI may also be
emﬁbtyed nm nthe wrachcmtofkﬁmwprﬂger&l friventiomtif i foHowedidiy Jowydose TEPI
i ochepni cal by determnning.relative
s o o pLG:  DORBYWER YR iHGRG LA OBE 670 Y e o reduce
the Q@uﬂﬁhﬁfo‘ff‘ theé opﬁdﬁﬁﬁ@%ﬂ N&PR oP ATHPI GHAIBE i B! mﬁﬁﬁ:’h@ﬁ oF @ patient.
TFPI bi ol ogical activity standard usin

In (blﬂéﬁ s, S enttiahetcatdysyiate pRema dsvghrpf EFPTacraangFrPachpd owye epidly and
r t
rec%gt&% fgf ‘T“ %?zll,]nsl;]ea %&gg@&%l E%f%gﬁ%sg{al%on acl)c Al ﬁl%llég%%fhans at about
0. Oﬁﬁ) h@kg/ﬁf fos Mu@ﬁmcﬁbaﬁbsh;ﬂashﬁeel@vﬂs o TFPP(plhd @llaQQ:TRI)':lfrom about 80
ctivity standard. Al a- TFPI@é)r oduced accor di ng to
ng/wétt% dBow 125 agmml oranpncipgseosl apredmaiely aB%ut 1%%11@? levet will be
rea&ﬁé@le}%téﬁ’l'f"tﬁ’e ﬁﬁusﬁcﬁfc Gt Q&rﬁﬁs@d Rl bdis fleBk %tLg%E V%\er infusion
assay. In plotting a prot ronbln t1me Standard cur
ratashwill ogpubifinchighdri hgels|1fmnﬁusmpl1e)taaatim&glaumﬂt st¢ddg dtatg iofobtained.

Stedq. AR 0k GLRBEaHop o Aol HRiePION-e) g/l found to be

ab(ﬁlt 800 'ﬁgﬂml LA PordaddliARE N ¢h SULIYTFPRRt BSoWR rOeJ?»a&eQ)o‘M‘D%B mg/kg/hr
is egw valent to that for reference ala-TEPl if

wagtonoe e basban gt least 2heg/mEm| pabienis sylferalg h@nusvvetrg bactenal infections.
standard are multiplied by 0.85 prior to plotting, so
| ot quiyal ent. to t : C g
Toltgfg{ﬁ%ul}g %s@%ﬁ% éy‘,rpe@rfé tflg‘f%éir zrh %eylg goﬂ&_lm)gusv\ﬁﬁum?th or in divided

infedi@t tibsey rhayree fiwranoupal forcedaadple] Fdahlmlt @@ atimimisirg@dnest at least
to the standard curve, the equjval ent concentratl on of

o Qb0 Zas R A5 1 et B Uil -6 OBl Al TP Taste usually
equiN A& @@Eég\gs?] défratlbfx of ﬁ%ms H3RE0 94 n%%ﬁ%/ h RAEssRALT A 0 mg/ke/day

the stan curve Is o talne ear regression
of dmﬁ@:&,l and préferabiyheustabgne teaoubl. 6crug/ﬂ<glﬁag df b]aéEHPIo fLotvee amounts
o Bt B B soP bR RS ohi bR R Sing protocos of
theRh Wn@Bh Cah aR6 tble\bxbdesid R tRtdthIdbs@hdrhiiiierd@3d @@ pabient. The total
thus equal to the ratio of reference ala-TFPl activity

doseds theematbemetica) ptﬁdUPlh@f tém aatt@ §f irHgsior radrfiiedotal fimg of infusion. For

o PR R o o2 P NS Wt

mﬁadlcar iinPlof 96 Metrst the total ddseieatiue Roiging ala-aBPI pertky bolly tWegght. The
analog is 1.00/1.43, or 0.7. For that anal og, the
tot% dioss af ERPI gdministered aceprdingrioctha inventipp iyieawvalent to at least about

0.7? ﬁleﬁkgeﬂdbﬂéssd kA Ahie 16 Iﬁg/iqgr&“&ﬁ-ﬁlﬂ. TE@felg%ethgytotal dose 1is
equivalent to at least about 1 mg/kg and less than about 4.8 mg/kg of ala-TFPI. More
preferably the total dose is equivalent to about 2.4 mg/kg of ala-TFPL

-19-



10

15

20

25

30

35

rel ati ve biological activity of the anal og. For

exanple, a 0.025 ng/kg/ hr dose for reference al a- TFPI
wawwbd22189 equi val ent to 0.0357 ng/ kg/ hr of t hePEIEEIE6/017956

(i.e., 0.025/0.7). In sonme enbodi nents TFPI or TFPI
ThPdRi RO o fhidhs a1t Hed B b oL 1ﬁ&ucﬁn§%5§1ﬁ§trat@kﬂﬁ DAS/AE basis and total

previous heparin treatnent. In this case, the pati ent
dallrfrd;ﬁe,r@‘gle}pmgdn@ta desee| Bﬂéwab@pm admrostragion |fasferaice ala-TFPL"

adm, nj st rat | TFPI 0Q-

i R 57 R B te opk pinoRnlp ity F PRt roferonce
alamgewmdhaﬁmhed REMAGke, 800%, pif. (0B b prdtein Dasis)y) rpr(gf&rly folded,

hour s. pi cal washout periods for Eatl ents treate
biolggically o\ﬁg %lwlwosw}@mglhﬁlaﬁ@?dn AlaalBPDis ap analpg ofy THRI whose

amiﬂe %1’%1 seéﬁ%mcg is cr 5 ctéd inBE l %ﬁh&?ﬁn%?oﬁ"f'fﬁ‘é ta?sroq)% used in
as the sole actrve antic agu a i on pharmaceut
the a@mtlon t inelmdingoheiord, €8ll-ddrpth TEPI had uasidgd themfrblmﬂételmmne the

one . or nore additional therapeutic agents

appbqp&?fed@%ng: GRBF Aok PBRUGIRE thepipvertion wéthfours ﬁéEFFPéfOther than ala-

TFISEHRS whf gﬂ:‘éﬂ%@dt s D G- ?ﬁﬂr bt gmheﬁmﬁ aaﬁmg fhaP9RMeSs than 100%
i ncl ude anti bodi es such as, for exanp

purarthé desidgtrangen desmibed hereart farnefdrente exda- (FEP@ can be adjusted based on

e SPGB AL DRSS o on

the B CRaARhNAHitWof theipiéRkdtRiki -1 receptor antagoni sts,
bacter|C|daI/perneab|I|ty i ncreasing (BPI)

rotein,inmunostjnulant, conmpounds havi ng
Thealﬁfrm%‘flp@ﬁwa% Bftiyity af | KERLr @u“élfPIa?éaamFre%@m gibaispeditic activity, as

t
B GBS A S TR o o
analdg. stlusgshd eqwevaledtadosd8s ballt:ulatmdva @&fefence ala 'DEEIV\E@B) 25(relat1ve
..and 37, ar 25,6 26, 27, .28, 29, 30, 31, 32, 33, 34
intriIc agfivigH)x Ghiengmisel iy vﬁs@ relaisg BUFRE B el (ntrinsic
act1pft§9t(ﬁ”' dhalegl B (Birinstt! 4RYiD OF YeferBhid MBNEPIPT PSSIXAnle, if a particular
typically is admnistered at an infusion rate of 24
TFRJ/ doglagr hdscam mtmtstcablobfglm abltys whisdlj is SOffe titat of refhiesce ala-TFPI,

NN NI TN IR T ———

values ifBt fedreideC8 TR b9 .8, WreithadiTithé Sdr8fu@diodSad@ninistered to a patient
conbi nation, the therapeutic agent s can be formul ated

is, {95 e§@pal|ea9@.‘/c%%@sqch¢wﬂy [pEEe, dee cgimpeiningt 10% of seglecular species

whlglh %kq{lolg?{ctdlee{c%% o'f Fﬁﬁ’l bR faﬁ Et%nalaé%?#&u?ﬁqg% thte reference dose
therapeutrc agen are given el t

values. for , alaHIIFPh gis t freefomuehed rb;s divadingnthpeddse dvadfiesTHP10.9r Thus, for a

hypgg‘g‘@g%q%%)ﬁipgrﬂﬁq%gw §ﬁ‘%| oK. ?lpt%fgmtc ha\%lglgﬂmﬁmglztfﬁ%}lragld is 90%
blod?fehﬁ’éallgloplfrg‘ Qs Shfidistefed. QMdowd Hié %g%ﬁgfé%ifgf a%}frutn%i:%llfl&? of reference

7 the admnistration perio
ala—aﬁal @idl;@% ngtkigthrormald bh @03 mg/ley/lagént 6.0284(0.81xsbIPe
given as a single conposition together with the TFPI
FP nal o al s can, be
Eq“%a&ee“rﬁ Clior?esco é’tg A%ﬁrmneodt Wé&ﬁmgﬁ Z(H?gmtghg "\Ro‘E}FH‘St?e activity or
blo@feﬁ@@n ipufityt By Hét@ﬁﬁmﬁ@/lera@ivb aedlegicall actinit @ C ReRASe biological activity

particularly pneunmonia. For exanple, the
can be determined by comparing a particular TFPI analog to a TFPI biological activity

standard using the prothrombin time assay. For example, ala-TFPI produced according to
the method of Example 9 of WO 96/40784, which contains about 85% biologically active
TFPI molecular species, can be used as a TFPI biological activity standard. Ala-TFPI

‘produced according to the method of Example 9 of WO 96/40784 has about 85% of the
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foll ow ng may be adm nistered in conbination with TFP
or a TFPI anal og: antibiotics that can treat the
wanaenkaBng bacterial infection, nonocl onal ane¢bU81086017956
that are directed agai nst bacterial cell wal
e . .
R BbRn, BRAERE T BRmEABiF AL oS Bopt plieBtn i
stan@z&ﬂ%ﬁﬁ}el, thedby ofgltiingaime isopleiter adwanst dmﬂogruféimtcomentration. It

oki nes or other actjvated or_anpljfied,
the SHGE iologaseb ar e FAPE! PRSI RPCRIDE BRYY B B{sIRg dle-TFPL
thent st?ﬁ(fa?@ UQLIV cafr b€ i)?ﬁ}paﬂﬁm% & Déntith Thad YM%% ala-TFPI if

antl iotics I'nclude those 1 n the general
the onaicelgmty)nsfof t}haeTEP]l iotoginat hetydty(shaviand hiei myltiphed hp 0.85 prior to

ponfE 26Tt M5 i SRRt ) RBAYR B PR g retrence s
TFPIEIWHE! kitesloffngNaRt NGCL PesRLRE XaTPI dRalk sk rcampaiddrteahe standard

ni trobenzene derivatives of dichloroacetic acid
curvpeme|eqe@akebamr1p¢rgmt1nn o@ rederendecnlar TER R garplad 5eas foﬁsle curve.

large rings with a conjugated doubl e bond system

n I f e f

Alteg'&)a? %Ig/h gfﬁ]t)ng esz og o ﬁgéar g)% uo\rﬁa%f {h'é %EQnEHIISd afld RNHSned by linear
regrésmdnr @ﬁalymsﬂlen s @lobemen der dmwtadcbaedctm (hea:hqtﬂ/ltxqu the TFPI

many ot hers her a t
blol%lﬁ%l. %ﬁgl%fstapﬂ%rdaala%e goplg%%rmfé b othe «lha y Bglogical activity
of af éhléf“r ﬁﬂc g%@s &%Jaf:ﬂ)eme%ﬁo be Qé}@f?:ln@ﬁhﬂa-ﬁ”}q activity to the
tion, K|r yner Vol . 2, pages 782-1036
act1(11§96’Bt)heamdlo‘golFor Bxarpplgeé alpaT@cul@ mkgrrepwl@qsogﬂ@ M8y produce the

d l.di k
b BT et 0 By, SE RO, 5, e i

biol8dichl a%@i'vfty 8Nthe\BhalBg iSRO0M 35 of0ITP FY tHal 98Adg, thd b@ﬁvalent dose to
agents that may be conbined with TFPI or a TFPI a

a raferehesd elaghickt docenis anttainesh byt & vising thes refensnee plg- TLET?L %OSA by the
S T e Bt o BT P g 3t

ala-€FBI wollkl He%yluﬁﬁaleat to BH3FTdn BBz bO tHe 1990y (an d0.02%0&).

Kelley, J . Biol. Chem 273:4149 (1998)), nonocl onal

anti bodi es directed c ki nes, such as, t hose.
In SoBiRER BRAMCR (| H e b T s e QARG o Lationt ggho has had
pre\;fm% hef%%.ﬁn FmdH{/ fpthis?dBe, thé b@cﬁ’,npﬁf‘eferl@y 1h9 88t reddifled heparin for
nmonoc antibodies directed to TNF {See Ceram et
at lahst &) 1BurPdefordloadndniBeaid0ef , TFithiobia dr Ioﬁ‘nablgot efrgatment with

t hat cl gve the mature TNF noho DA [
antiliityd Ppgun JPeunahe poneet SRUIR Sibehd o8 S 72 B, or 24
houtd. | 'F?pl&ll Gvash&ut _/pkﬁg@s) for pati@go LAt v@ﬂl lblv-holeseler Wei§ht heparin are

Ser. . 07/517,276, filed May 1, 1990), inhibitors of
9,101k %QQ@QPWe expression such as inhibin {see U S.

Pat ent 5,942, 220), and receptor based inhibitors of
Wh}’l@r’flﬁiismc YU PKpN ﬁﬁaléé‘ Gl A% E&hfnisté@?'&goﬁllbes%lé Qctive anticoagulation

nt or protern inhibitors of conplenent, such
phaﬁﬁad&ﬁmcalagEnt arede McRecalesalspacanbee useddin o@lrrlbnpfaloerwm;h one Or more
patent applications, and refer nces @{ted

addifona] BEREUSF BEFTRL B} Pior Hiocki CHBPBRO cHEelog s gment of sever

pnehpféhfa eRLdH &ddifSnal ThEafuBis @BEnds INARAd SMib¥dids swem abefor example,
ustrated by reference to the follow ng exanple

anti-¢raiotoxin, monoclonal antibodies (e.g., endotoxin-binding Mabs) and anti-TNEF
products such as an anti-TNF murine Mab. TFPI and TFPI analogs can also be combined

with interleukin-1 receptor antagonists, bactericidal/permeability increasing (BPI) protein,
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set forth particul arly advantageous enbodi nents.
However, it should be noted that these enbodi nents are
WO bdogae213¢ i ve and are not to be construed as PCT/US2006/017956
restricting the invention in any way. EXAWPLE 1
immiistinalsit, Morgouadahavady alPHfR&ShAoffUtiVAy desPhdPAF antagonists,
(4904) or Kunitz domain 2 (4903) of TFPI were
andisgH @rbesian blogiarantes-i ddiRlatslefqgerts isech aseP 1y Blaimhittions)-
CT). We nmade additional nonocl onal antibodies (2HS,
i i ' 7 ' e
Pat%g?e\?l?ﬁﬁ nus; .@r%%stnl v gvler an%ﬂs% }fué[ %88{,\/\%25 6%?(’: Rgtgv ed" ? oar]%d 37, or
25, 26cRS0Aa8) aHuBGRRL e, A3, 13db 35086, bluBBncanhdditiowdllyvies meated with

.endot hel j al, cel | O, were rchased from .
g RRek L 25, S AR RS b8 aiinisered at an
infusRM rdterirdiqgy /il /RPR)r 1aGSthi ofOPRARLY %ﬁﬁ%ﬁﬁ%ﬂé%ﬁ )tﬁlg lﬁ?}%agﬁ (reegimen can

coli (LPS)4 was purchased from Si gna -
be adisisdedyt Het skidlefl ophysidian exogdingudo THEPlindividual patient’s clinical
al a-.TFPI . EXAMPLE 2 Whol e bl ood assay Bl ood was drawn
pre?epgartﬁoﬂ'eal thy donors in the absence of anticoagul ants
and under conditions which mnimzed pl atel et

Whag bilivifistened aPar@intsedtea] thenhaxsdutid adents ea®be asRiulAted 84 separate
ot her bl ood thinners, chol esterol-|owering drugs, -
compoBttons, {hal Afa Y 2gbAtsametime .o diffaienh imes arkyeferably, additional

- i - " . 3 . o H 1 N o .
BB 5y 0% HEREE R Tubd USRI NP IR AP priod o
TFRAj arhBER] aladegElFet withire 24 rheuessefetib | aglthinistr&6omwpddoddoSTEBL or TFPI

anaf3eR i 1RO RS PGP 2 Skt 0B 1oh AEUF 2315 Sy o of, the
admliflisFhtibrOperRAINGUTIEN. - or THFPI @hﬁlH%@d A BGchat @HEPAp%ﬁtiM’lﬁ énts can also be

_incubated for 16 to 20 hrs at '370C in a cell culture
givemasuibsingle compesiten wgether with theel Rl dr Tpenalagant wer e
anal yzed for secretion of inflammtory cytoki nes using

I j [ rce).  Rel of ot her
ey 1 ER s PAE GRSl vt v
effekiive (d tMda0Osdesedaabral EHANGLS parihts Phaa@debngd. uForléWefaple, the

assay HUVEC cells were plated at 5000- 7000 cells/96
follgwing may ERMDINEERPS NFepOineigigyh TEPEoRa dAY ! pesles:antihistics that
can §268EthE TRak i% g‘é&@n RteLfiof, Mot Rk éﬁﬁ%d'e& Elglt TRAG e d against

was renove repl aced w'th a pre-asse reagent
bacterial ebinvall nomporkdtsy grcaptotsPBatarad cdhinfplesxr with cytokines that are involved

intconcentrati ons of, the mAbs wi ba or w thout al ﬁ{TFPI .in i
PSR OBIRA Y £ 21 SR HOLEN AP FRISPT O o g interact with
cytdMiR@brWatherddadatdd od ahiplified PhydiobZicall BEMWAE Endh RS complement

assay
proteins to attenuate severe pneumonia and/or its symptoms.

Useful antibiotics include those in the general category of: beta-lactam rings (penicillin),
amino sugars in glycosidic linkage (aminoglycosides), macrocyclic lactone rings
(macrolides), polycyclic derivatives of napthacenecarboxanide (tetracyclines), nitrobenzene
derivatives of dichloroacetic acid, peptides (bacitracin, gramicidin, and polymyxin), large
rings with a conjugated double bond system (polyenes), sulfa drugs derived from
sulfanilamide (sulfonamides), 5-nitro-2-furanyl groups (nitrofurans), quinolone carboxylic
acids (nalidixic acid), and many others. Other antibiotics and more versions of the above

specific antibiotics may be found in Encyclopedia of Chemical Technology, 3rd Edition,

Kirk-Othymer (ed.), Vol. 2, pages 782-1036 (1978) and Vol. 3, pages 1-78, Zinsser,
-22.
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was carried out as described above. EXAMPLE 4 Pati ent
baseline TFPI correlates with nortality In a large
web@sa241B9 clinical trial for treating severe BEPESRO@H17956
mul ti ple causes with ala-TFPI, we found | arge subsets
. e p tly, b f I I -
oYL Al IPPRIBR' abEae() b am | ASKAFler Dortans
Illus@ét%dpﬂédlazﬂrmdmw&kjr 278nBditon . Bnahysles Campany (119188@
trial we neasured baseline plasm concentration of
ELI SA. shown in

TFPI b ' -
Otherpgendy 1 Rels FevpORONEH (B (Y PLHH 8BS epeles dnigy endotoxin

antagﬁﬁ'ét@lsluc@ras iH35501@a @ﬁ?dSAJ%%F S Bsdi @8 Wt Bss10@BS&HE Bull. 22:432
, as sepsi s worsens i s inactivated and

(19999), SBFS evlalbgn mith avidoagilans actxisy) érasu €-al Beligype? al., Blood 89:3219

o PRRATRS AR To5%) SIF9 T Pk Py S Mo s

to citofies,isah & thdkPhofedsad ahiisstidsniifecwidab L0 @ad-C$M ks U.S. Ser.
nodel We created a nodel of septic blood by add
No. s&i/4irh.218, ridedrllech 1804985 ind wanadenyl a?@tlé%lé%giu?%g 3R TNE (see
Cer@f.) HAYGRS gt lNcP leéd Iﬂhfﬂ)ﬁoﬁs"(?s% rofGP AR ﬂ:taye the mature TNF
secreti’on o cy té 'ies, creating a con |t|on
prolfirifioh@ frof® thdﬁ&ﬂl inwaiahat viasd prroduobd Gee {7 SmSse P¥a. d7/395,253, filed

o S0 memen LTl (BSR40 0 el bl S8 My 1, 100,

1nan§§1§ #T_, ﬁszmet Sast i Sichads A Nseeas. | madte & 9420000), and
edaaT results are showmn in FIG 3. This

rece@mraaasmlmﬂmw oﬂwmnoccle eatiokings suckhascH-4c tAnjidpgies to complement or

cpa tion and.induce .i nf r knes | od
progRag oSO RPIe et CRTIAT FOMER AP Seal o
to 95% of normal plasma TFPI has a C-term nal
All §Rtedts), %tenﬂagllﬁ[dﬁhﬁﬁd | ndt letorerteditddPh thiasdisdldésukes are incorporated
activity in ood assays. EXAMPLE 6 Affect of added
hereip By THPIenehin their §0i5¢ti¢%al of patients with various
endogenous TFPI | evels Added al a- TFPI appeared to be
T R B B0 e o R YR o O oM ing amples tha
set fcnﬂopauhﬂeﬂy abyanln@ehs embidiRlenisevidbweveneit fshowd hemeted that these
a- TEPI s effective |
emigyarath o HBrUE A AR i et B8 iation in any
waylFPl. The fact that added ala-TFPl inproved the
patients with el evated baseline TFPlI is consistent
wi th data which shows plasma TFPI is inactive and that
t FXAMELEPI drug is the fully active form EXAMPLE 7

Materials

Monoclonal antibodies to Kunitz domain 1 (4904) or Kunitz domain 2 (4903) of TFPI were
purchased from American Diagnostica Inc. (Greenwich, CT). We made additional
monoclonal antibodies (2H8, against Kunitz domain 1, and 17, against the C-terminus). The
control mouse IgGl was purchased from Jackson ImmunoResearch Lab Inc. Human
umbilical vein endothelial cells (HUVEC) were purchased from Clonetics (San Diego, CA)
and cultured at 37°C in EBM-2 media (Clonetics). Lipopolysaccharide from E. coli (LPS)
was purchased from Sigma (L-2654).

In the examples that follow, all exogenous TFPI is ala-TFPL
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We explored TFPI activity in diluted whole blood from

heal t hy donors. W see several activities consistent
wowak/1THBY bei ng part of signaling conpl exes tP@ErL/US2006/017956

regul ate anti bacterial activity through inflammatory

cyt gkiangsr g bnf l ammat ory cytokines levels in nornal

bl ood were very | ow and remai ned | ow when exogenous

al a- TFPI was added (FIG 5). As expected, adding LPS

t o Wapkvdllodl @ody el evat ed i nfl ammatory cyt oki nes

including IL-6, ILI b and TNF-a. This reaction is

Blolo ﬂglltaé ﬁg ﬁ-?—fp%lpaa?n?qh}-ggér}og% gg te tirl]'ltgr 6gsence 0 nz};ltilcgasgsula%{‘;s and under
conld@ RS RARHRG Relishi¥let 4d09aBbS ODERNSld:E6 e%ﬂl&’&‘%'l Us® of aspirin or

TFPI such that added al a- TFPI induced interferon- g
oth(:ﬂmxp@)hmﬁﬁts, Gholm_teﬂoblovmmg‘ldxﬁ-gsa aitFirgmrgatopygentshanti-histamines,

and.rag\?}ii)fog‘é bnge:a}gefq ngé ées hgﬂh_rll\llf'fg agpnalgrl'ﬂé bn%’?fen?em concentrations
of GBeEAbY M orCyiRdt ARSTFEI ReROsitabRebed th 96 hichadites. Flood was
macr ophages to _increase their antibacterial_ activity

added te Helocr@tle o RPMEEO medipmgvish ot stithgpal0% HRmel %)@3}31 volume of
200 ﬁit lVH:il rld MW&* &éﬁah?in nqﬂla %hﬁgdq}fo -H_% %sl we e-li_F!ubgféhlfor 16 to 20
activation requires antigen recogni n an
hrs Ql(mmm’beﬁfculthﬁ: 1ﬁﬁi1ﬁttﬁ[ﬁnd'lélﬂ:1&bﬂs $>f thee qeﬂcmpmathaﬂ«wmg analyzed for
week. al a-TFPl driven in red aft
seCrrEigp Of ! PTG tRIHRES USHIEAY dlifﬁgrﬁg/?S/gi (Bigsopicel. dhigase of other
cyt&hﬂé’s Wik m@&%ﬁféd%ingf PLEAN GGPLEX@éytélhﬁ@ kit ?EIN 00 RRaSEs)of
an I nfection before the adaptive i nmune systemis
fully engaged. These results indicate that TFPI seens
t o BEAMMPECEBoni ng as a ligand in a signaling cascade
rather than a protease inhibitor in the coagul ation
cascade. EXAMPLE 8 Recent literature p0|nts to Kunitz

don¥ipledloadylus U486kt i al domain for interaction
of TFPI with its receptors, while K3 appears to be

BRI AL s OB A s GaL AR B iy s

day\bestbe: Bk Qﬁ{ie@ﬁSﬁy On\he AP Fdhé Bepdianeit Nhe Ghedlinkl was removed and
required for TFPI to induce cytokines. The results ar
replgehrvilh FIDEe-assemied: BRRGENY FAR QO ERREN M) |38/ | et nd " different
| R |
corigglﬁkatl%% dft tﬁ@?rﬁﬁﬁ% V%’l('teﬁr ﬁr nmdélo r?gall ﬁﬁgﬁgﬂ %gl’%g@iﬁ medium with or
w1thmacl(]% #BSThEsen atbdoat wac addeidstt entatiniof : t1heThe eyhokellood assay

nal i ng y, of TFPI being anchored to a
Wa?%%@ﬁ‘{l@t‘ %?ﬁ?%ﬁ?ﬁa RROVEEXAMPLE 9 As noted above, adding
serumto bl ood containing LPS i nduces a spectrum of
cyt pkiangpi Euhese include IL- | b, TNF-a, IL-6, IL-8,
IL-10 but lack IFN-g . This collection matches the
out ut of activated macrophages. Exogenously added 3
@riembareking EBPI cgrrgleres Wh TAREEYL t hese serum

|nduced cytokines (FIGS. 7 and 9).

In a large Phase III clinical trial for treating severe sepsis of multiple causes with ala-TFPI,
we found large subsets of patients that apparently benefited from ala-TFPI treatment. In
particular we noted that patients with CAP performed well. Among the analyses run in this
trial we measured baseline plasma concentration of TFPI by ELISA. As shown in FIG. 2,
patient baseline TFPI correlated with mortality. This was true either overall or in the CAP
subset. This result suggests that, as sepsis worsens, TFPI is inactivated and released from

blood cells. Exogenous ala-TFPI apparently replaces endogenous TFPI lost during infection.
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EXAMPLE 10 TFPI inhibits IL-6 production driven by

Factor Xa The inhibitory activity of TFPI on IL-6
w@e@daziidon appears to be through TFPI' s abi | PE/USH06/017956

inhibit Xa production. FIG 10 shows the results of

wh%bg assays neasuring IL-6triggered by LPS and

serumin e presence of various inhibitors (the

i nhi bitors DECRVIla, DEGR-|1Xa, and DEGR-Xa are

W iSitelatioWlof &FPI ttapvearvadXadictionteiT Y dezsadsdios av @rahole blood

i nhiehis mpgel we found that site-inactivated Vila had no

activity, show ng that the cytokines were not driven
We Ryeatddss udélast @pti¢ Pljodrmdidaliggiseaaini toatormal bibod| dhis cayses rapid

Contrary to our expectations, site inactivated | Xa was ..
coagijefian al ipducesta popehysrechidedhPRy denpadentisecieiipy Rf Mny cytokines,
cre ?ﬁg ra%toh@lﬂ h Qi\ﬁ‘ﬁ!a\f 88 whi19Bbdeeddh vl 28m %%)tfy oﬂaYi.@ﬁ‘ts.

q oug tRe SIRtTi el c clotting cascade. According to

the literature, Xa should induce cytokines through its
Whabiala- THPTt wasraddedt for whide rhloddhitcemiaimadiiotacoat the Cgrminuge In our

f oun at site-inactivafed Xa had no effect. ese
sepfQEUie TONGIFT Hi CapTBIEh GOaRl Ve SRy G froRy e AE-TFPL The
resulis '28C S rARAFIEN 8t THrPHath Mdidtitss th¥®nEftiohs aGidHosttivate coagulation

effective through its ability to inhibit Xa

andgnéepecnflemmatoxafpiokines [in Floed leashtoarmovak el hgtederminal domain of
rotei Vi I [ fect. 0ag At ted
e Shtiod ool Fletp R et Bl S Rty Bl RERD Rty truncate
TFHI has littewe eity in Blo6y bkysae i nduction is driven by
factor Xa, then these drugs should have different
effects on IL-6 induction. APC inhibits production of
Xa B@?@?@ying factor Villa but has no effect on TF
driven production of Xa. In our nodel of septic blood
e PRSebN el Re TP bRitke 51858LE o nievigtloeeh8 eaABddnous TFPI
amogpy;c of TF to the reaction (FI 12). In a reaction
where DCa i s driving IL-6 we find that both proteins
| Appp! rdepehvd B hARARH Whod bhefih€GHPH wad abnormal
Ad(?eﬁl%é ﬁg‘l\ll)gk .e%%g%g:(%eéﬁégg\,]é %ﬁ%ﬁﬁ%i%i ted the 1plr oduct iaoﬁ norma
(FIGf 4).L W8hém GiPeplatieptst Werei separatesli intp attsamyby baseline TEPI levels, we
resence TF, wever, oply TEPI,could inhibit.:t .
foul S cuF aiPb v HE ESRBEES YT B0 B P B iG] 2nd in
patieRtsNAYI cIEFAtEd Bhseline MEPEUMTha G8& thatadded GI0THE fidjfoved the patients
activity of this TFPI we inhibited its function with

witlaetavatel Plasedinei BHiiie soanigientesishy dald whichisheiws plasme THEI)is inactive

anc PR ARG bR REGRR, | 00 1T bi e 116

secretion. These data parallel the result of adding
al agXBARIPL® 7nor mal bl ood plus LPS. From these data we
conclude that TFPI is part of a signaling conmplex. A

nodel of e relocatiaon. of TF: VI | a: Xa conpl ex t
WecpUrsPAdTPRRERG0! 1 L RESTRPIPRS PR MEp GRS Y see several
activitfes cffsistdit Wit PEPI Bing Hadl@PSRHSNe QinpidxdsQhatirbSulate antibacterial

formation. Wi le not ‘
activity through inflammatory cytokines. Inflammatory cytokines levels in normal blood
were very low and remained low when exogenous ala-TFPI was added (FIG. 5). As
expected, adding LPS to normal blood elevated inflammatory cytokines including IL-6, IL-
1B and TNF-0. This reaction is sensitive to plasma TFPI concentration; any loss of

functional TFPI will degrade the response.
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wi shing to be bound by this nechanism we think the
function of the conplex is to activate cytokine
wa@ewrarileh and enhance bacterial clearance mecPerniuSI086/017956
Because formati on of theconplex is dependent on Xa, an
Une%xgc%g(ﬁy P§FﬁLo V&e{réi%f’egle‘tﬂﬁ)%fi t%oTFi)f")%u%P tb@c%.d 2P induced
Prau all zi ng 0 I'n agr eenen h this nodel
1ntei717€roth(IEth})alL-6£ﬂull&t firmlrﬂ“NF 0p€PﬁG§a6,e7A};tthev adoechses in IL-6, IFN-y,

recept.or -induced cyt oki ne
TN G LA e eV PR ARt BiC i agaH eectrum of
cytdRGR! ﬁeas!sgchﬁed 1w agf\%tlo S6F 'Tﬁac}@ gesp% tin@EadeNfheir antibacterial
sighaling systeminducing IL tion 1n our septic
actibtyod nodel , because an anti body that bl ocks PAR-I
activation i nhi bited BL-6 secretion (HG 16). Further

i e AR RS B Bt o i
cellé ' ’TFI BtV h&iVAAbA rQfirEAR tRRh RecIeaRRANSId Ehal 8Xpansion of the relevant
ammat ory cytokine production. Since PAR activation

T crslés, dopiesesselakingfa migek.c obpudlat it cti:a@@araéuctmr@caga‘ﬁql fter hours,

sug?ﬁgg{lé %ﬁhgg@g& )i c(lglgatﬁ(m §0L§éefspwgh ago : S?‘Q f i { ' {lllg cntlcal early

OVerri in a

phavdstdf af infectiugeief@t tiee Apptependend systeR is cfm]lhjobr@aged
regulating cytokines. EXAMPLE 13 The nmj or reservoir
of TF in ca is fou d on .endot hel i al

Theg sl hcalegs 20 10 B SOIYEN08 i Sing S ysfjnating cascade

rathBf @ﬁﬂ' a'%t@&%'lﬁﬁbﬁw iAW cdab@liation &RE4slel Nducti on of
surface menti oned above, we found that bl ood
responds to LPS by rel easing a nodest burst of IL-6
(FIEXAMPLE & milarly, endothelial cells respond to LPS
with a small anmount of cytokines. W have found that
conbi ni ng bl ood and, endothelial cells |lea s to,

Receyinldferatarinomie ipbHaiz fompips (ve) HetefsiPHEd JPRan " fop dnteraction of
TFPtSIy\Qf%ﬁ gk %dn gt&f Siﬂ‘ﬁﬂl:sllg a?se éhﬁr? ﬁ%oh@ntl flor %}ﬁﬁﬁoglo‘f Soagulation.

s matcheés the ro I's as an alarm
Pirc ¥s Beme, Giicelatga 20(140Dpcr Gtieoa?pe 35@7—@20fU§EﬁEIWhQ]?ﬂ bleiod assays we

maﬁgﬂﬂacétlé gyﬁwﬁpggghﬁaﬁéf }052[:#3 Wa%hé%%f%]g?‘?%n & AY.sults are shown
in Iﬂl@ is Third fdlﬂlﬁ' Bt 8-ERENA fﬁé’l@feﬂofﬂqf stilLh& adivi§®RiHile deletion

that the inhibition was due to , We preincubated
mutahielagking bPkRhe @W-tehmipahfdomaionod A wed imactivee Hiege apjare consistent

w1 ASH AP EaThoRE P pla YGRSl

is: 1. Anethod of treating a patient at risk of
despeAMmIIRY or di agnosed as having a severe bacteri al
infection, conprising administering TFPI or a TFPI

As 3b8Rbadol® Adpatdeaith tb Tbldlﬁle@bntdiﬁh Mmaumet §pe@ﬁ&m0c5f cytokmes
more of the following criteria:

| ood | evel
thesseinelwds T2A6, BYFra. 1L )L dh Il cIﬁHrr r\%?hmdlﬁeam matches the
outhiAlos %cﬂx%‘?éd%ma&%{)ﬁa‘@eg éﬁ(ogenously added 3 to 10 nM ala-TFPI is able to inhibit

these serum induced cytokines (FIGS. 7 and 9).
EXAMPLE 10
TFPI inhibits IL-6 production driven by Factor Xa

The inhibitory activity of TFPI on IL-6 production appears to be through TFPI’s ability to
inhibit Xa production. FIG. 10 shows the results of whole blood assays measuring I.-6
-26 -
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(c) an acute physiology score (APS) |ess than 26; (d)
an Acute Physi ol ogy And Chronic Health Eval uati on

W@ 2439 1) score less than 38; and (e) a MODXHUS2086/017956
greater than 18. 2. A nethod of reducing the risk of

trigh®redl Ayl LS ah@Redin® &Y BlcCprésht @ of Jharibky SRR (the inhibitors DEGR-
VI oﬁgl sing adm ni stering a pharmaceutical conposition
é

GRsD‘E?g an-PEER-X4 arepiritighaV Bei, E8aicandaXaip Wheémwa dested several

T A I ——
Wel(ebﬁotadhvleﬁtlgr ti@d:uleoﬂaaﬂor WF}Tﬂiedﬁ&ﬁ Ratvh@or{ bNB)otbﬁ%O\@c%trﬁly to our

an acute physiology score (APS) less tha

(c)
expgefatiengs sitepinast GiteshiXanwas ebew s porsaars ATEY aﬁhgmngathat the cytokine
)
Sec{gﬁgﬁﬁlﬁ)lijian %?18%.0?:?1%@5{1 %ﬁh%gveg?ﬂg?éﬁﬁ rr%h% g(?l?glc \Aglglgtllegncascade.
Acdonding etoethe hiwcdtere] a ishbwdt indncec apskimepibtowghi ids ability to make
thrb ct eiem a, .deep ti ssuedggnf tion, skin infectijon,

aiedicpr i thim we Bitigrinagivatedidgnhad no effect.

peritonitis, surgical infection, or neningitis. 4. The

TheR®tRAMs SHovEthat EtSkinbesfive drhz%n $ \é@a!'cﬁré%ﬂs?taﬁ& i@kt TFPI in this type of
i nfecti on causes pneunoni a and pneunonia is

reactiormbipfifecfiva deyanglets ﬁmbt)’rt@rmilfabléﬁalm@@mtlan acqui red
pneunoni a. 5. The nethod of claim4 wherein the

pn I$ & $, caused by S. pneunoni ae. 6. The nethod of
anWWi& 1-6 wherein the TFPI or TFPI analog is
nongl ycosyl ated. 7. The nmethod of any of clains 1-6

TFPI'fh%H%P‘C (R%i9aleh %?ot@ﬁo%')t haé e siiBr dfrkds 8 Ca—é:% dat?)ﬂ%gg&se each

mol ecul es are nodi f speci €s, erein
llmlétpé)@l mredudtioh wd ghrombin (Flgbrld ).oHoweeed, of ¢ymk1ng inductiomis driven by

Bl 60 5B Bl SRR S BT Bl i

pro@ictidir B3 >aniegy @&tﬂ@i@cﬁh@)f VaHa 0Rt BEd ﬁ@eﬁh’ct(‘cﬂlt TPdriven production of
exchange chromat ography; iii. a deam dated TFPI or

Xa. TEpputnaid pimepic 109d Va%ol@Sét\@dteédctbythas Rredbedan we added a small

amduﬁ%?m{h% gézlscttlgn ((’1\*‘1(‘{ gr’zzlzfr)} act-E)llzvalvher ﬁ{% % rérrﬁvlélgé: tty—g we find that

botlarplrditmnaCctaﬂ ahidiy Sesim-drivég g{fﬁﬁﬁflﬁﬂ)nTEﬂreﬂDé’ctéEFE{ RRliegls. As
S detected by si
expecteciE A%g 1nh1gl ted the product10¥1 of IL—6 induced by the intrinsic pathway. In the

presence of TF, however, only TFPI could inhibit the production of IL-6.
EXAMPLE 12

Blood cells are known to have TFPI on their surfaces. To determine the activity of this
TFPI we inhibited its function with anti-TFPI antibodies and measured cytokines (FIG. 13).
In an apparent contradiction to the inhibition seen with added ala-TFPI, anti-TFPI also
inhibited IL-6 secretion. These data parallel the result of adding ala-TFPI to normal blood
plus LPS. From these data we conclude that TFPI is part of a signaling complex.

A model of the relocation of a TF:VIIa:Xa complex to caveolae, where it combines with
TFP], is shown in FIG. 14. This complex is dependent on Xa for its formation. While not
wishing to be bound by this mechanism, we think the function of the complex is to activate

cytokine secretion and enhance bacterial clearance mechanisms. Because formation of the
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excl usi on chronatography; and vi. a m sfolded TFPI or
TFPI anal og nol ecul e, as detected by nondenaturi ng
weDbBspzdigacr yl am de gel el ectrophoresis. 8. ThRCTES1N06017956
of claim7 wherein |ess than about 9% of the TFPI or
corﬂ'lﬂat isadependeni®h S04/ laf xadse oD XFP 280 -préent Bin T@EI{ lf'&%aﬁt)n as will a
im7 wherein | ess than about 3% of t he

ne%ﬁ?lagam%m es are carbanyl ated. 10. The net hod of
claim7 wherein | ess than about 9% of the TFPI orfTFPI
|s€ e e . Th ]
I B B i R gl W PEERIRE aftivie receptor
(deﬁalhdgced[ﬁye:dmﬁeesdepmdsmrsﬁtc@r G§espretingiondsles twhed. PARSE is activated
n | ess than abqut 3% of the

by %‘nﬁgogsﬁ%% ""@E@F %{h ﬁ%‘ﬁgéu%es%ls 4P Be Rat ok 4 Banaling syster inducing
IL-6reddhétbnah ot @éﬁ@c%lc‘!&eﬁl@ﬂ& $&§§setdﬁ%tlﬁp%rgla§%’o%&s lt’g.ﬁ—l activation

TFPI or TFPI anal og nolecules are m's
inhipited db-Gseapiiono(FIE alGrs Eulll&rwhielrtmnnof PARFEPigoaist TkdPbased IL-6
o] are fromal 03|t|on
seofiJh R FERY STl imiResipent ST hER AR op PAR being
respnyibl foe hrﬁlaﬁf&nétoﬂy&:}%lﬁﬁ@ produbonT FéthcOp ARFRL v AR @Qlobv%stream of
adm ni stered as a fornulation conprising arginine.
the ¢prguiAtioR Gascafe. aPn%/R @Bowiplgisheuld be Rlowieant imthiheysERR Instead we find
T or atiaon
thet T 833110 o BRSP4 B RE ey A 2t Bbogh of gk dependent
TFPIcotipiheegilatingeytpliassraceut i cal conposition conpri ses
0.01 to 2.0 ng/m, 0.01 to 0.8 nmy/ M, 0.01 to 0.5
0. 01 to 0. 3 mg/m, 0.01to 0.2 ng/ M, or 0.01
15(‘)} 3TFPI or TFPl anal og. 18. The net hod of

any of cI a| ms 1-16 wherein the phar maceut i cal

itior ' 150- 450 150- 50-,350
T T .
propdsad s sérvd s whﬁihelsrfof bfboﬂhﬁfe@ﬁ@ﬁf tHrb theRIRGAl 1541&'@1[?{\1/[ of surface

nprises 0.1-50 0o nmM 0 mV
TF. O&imfgtl?ﬁﬂd a@o‘j_e, e ﬁ%ypd g"rat Qlopdgeqpmlql_& todtHS b]nrql]@smg@l modest burst
e
T L 1 p—
cytOEGw@ VR4 h:Bfe&“BumrtvthaBecﬁﬁmeg lﬁec&ﬁaﬂﬂ\énd@ﬂleﬁap&llﬁ‘}éﬁ@ﬁﬂ MEfnergistic

u
response t%tfP? fV{’e determined that the synergistic response was restricted to IL-6 and

IL-8; this matches the role of endothelial cells as an alarm system.

Once again to probe the role of TFPI in this reaction we added neutralizing anti-TFPI
antibody (FIG. 18). We found that a high concentration of anti-TFPI inhibits the
production of IL-6. To confirm that the inhibition was due to TFPI, we preincubated the
anti-TFPI with small concentrations of ala-TFPI and found that 10 nM ala-TFPI partially
reversed the effect of 600 nM anti-TFPI (FIG. 19).
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21. The nmethod of any of clainms 1-20 wherein the
phar maceuti cal conposition has a pH of 5.0-6, 5.0-5.8,
WG2®6822439 5. 0-5. 6, or 5.0-5.5. 22. The net hod PET/EMN0€617956
clainms 1-21 wherein the pharmaceutical conposition
Waatp ¢lsiewdls:15 15% ng/nl TFPI or TFPI anal og, 300
15% nmM L-arginine, 5 15% nmM Lnet hi oni ne, and 20 15%
1M\ sesthetddbCirddibe Pafehehit @k &"86561%81’1 P & ol_&?ftsnﬁflvli‘l?éja severe

of any of clains 1-21 wherein the rmaceut | ca

CoPEH LADERTEE R Dol AU B o2 o et i

a 1Q%,mM sodi um citra buffer at. pH 5.5 10%

Al erd R & Brp R oo S gt ¢ he

pharmaceyti cal conposition conprises 0.15 5% ng/m

TFPI ESSra bLé@F‘i Hzh 48 64belon . 20peml;L- ar gi nine, 5 5% nM

Lnet hi oni ne, and 20 5% nM sodiumcitrate buffer at pH

5. 5 (Bwn Ipgrnatinealiberhmat zat Ratiny(INR) bElaiwn® 5:1- 21 wher ei n

t he pharmaceutical conposition conprises 0.45 15%

mg/ nic) BRRtuephy§iBlogatedre gAPSORss theyesM L- ar gi ni ne, 5

15% mM Lnet hi oni ne, and 20 15% mM sodiumcitrate

buf f @) adtadit PhyioldSYAnd ®hrdile HH i BlEd

1-21 wherein thyéRb ph%;/rrgceuggcaﬁggonp%‘gglﬁtgtﬂ%ﬂ%/%%xﬁ%r| se’s],gscore less

0.45 1P% 4w/, TFPI or TFPI anal og, 300 10% nM

L-argi nl?aneé,'gggﬂﬁ 10% nmM Lrret hi oni ne, and 20 10% nmM

sodi [ e buffer at 5.5 10% 27. The nethod

of a%yag\flbg%taﬁc%e greagr R%ﬁ‘é&gi n the pharnaceuti cal

corrpos'hti on conprises 0.45 5% ngy/m TFPI or TFPI
2-afnBghodmy reduging the arsl o naortdlity Stromve Lsevetei badteri]l infection,

and 20 5% nmM sodiumcitrate buffer at pH 5.5 5% 28.

Thempeéihpddofnisiayingf phanarsutical Zomlpesitibm co@rifinPITFM or a TEPI

TFPI anal og is adm ni stered by conti nuous intravenous

| ahalsg ana ptieat hoRLd Hekeof&Hd MadteBhe sOmBRBMASINBHIY Lriteria:
of reference ala-TFPI at a dose rate of |ess than

bgu@ QbR dMBLE VB bel AV 3 200 pefiRL hod of any of clains

a
1-27 wherein the dose rate i'§ eduivalent to

adm mi I on re al a- I, at dose rate

fr oreoh b ERL G B oAl AR LGP Sand wherein

the TFPI or TFPL analog is adm nistered for at |east
abodfg:?’?a%%%}.’“@ﬁgyﬁqﬁ’ Ndessdrangfy of clains 1-27
wherein the dose rate is equivalent to adm nistration

of (@} ap érsuie Rliysiolrey Ard ChrangsHealtt BvdlnatinnalddACIE Q) Gceore less
to about 0.1 ng/kg/hr.31. The nethod of any of clains

1- 27 wienéBnartche dose rate is equivalent to

adm nistration of reference ala-TFPI at a dose rate

bet ween MODBtscére @zedtdt tRanl1870/ kg/ hr.

3. The method of claim 1 or 2 wherein the severe bacterial infection causes pneumonia,
bacteremia, deep tissue infection, skin infection, soft tissue infection, periodontal
infection, peritonitis, surgical infection, or meningitis.

4. The method of claim 3 wherein the severe bacterial infection causes pneumonia and
the pneumonia is community-acquired pneumonia or hospital acquired pneumonia.

5. The method of claim 4 wherein the pneumonia is caused by S. pneumoniae.
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32. The nethod of any of clains 1-27 wherein the TFPI

or the TFPI analog is adm nistered for at |east about
w@goohoea132 33. The met hod of any of clai ns 1- 2FCTHIS2006/6017956

the TFPI or TFPI analog is adm nistered by continuous

61 NTHA VRIS of NinyS b t1diMs PI-BY Whereth (AL AFFIO8L TFPI analog is non-
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10- 150 hoywrs, - Pﬂﬂ#r . ...The nmet had of .an .
cl ai s 1-%’68‘1\/\?@?& ﬁ‘a‘%ﬁe patoﬁe%}%haggg%o?ofﬁ%@gi Q/sege%é{eé){)y cation
heparin treat | east 8 hours before

ﬁnt fﬁr at L
admi ni st r at i"6HEDRC CREMAEESY> TFPI anal og. 38. The

met hod of _any of clains 1-37 further conprising

treati ngithe Jsariidaied TWrkeraldiblwaeles malenuds, ms detegiod byladromega
nmet hod of any of clains 1-38 wherein the TFPI anal og

i s al a- TFPI JSPQUEARE" [itSTI NG <110> Yunin Dai St even

Hardy <120> USE OF TFPI TO TREAT SEVERE BACTERI AL

| NFECTI ONG <«1BeeI m&&l@ﬂéleédlé(iﬁatp&ﬂﬂéﬁggQ@gstéi:hé]aﬁduct, as
2006- 05- 08 <150> 60/ 678465 <151> 2005-05-06 <160> 2

<170> Fast Sk@tehAnedibydntto Yaashaysd 0 <210> 1

v. aggregated TFPI or TFPI analog molecules, as detected by size
exclusion chromatography; and
vi. a misfolded TFPI or TFPI analog molecule, as detected by non-
denaturing SDS-polyacrylamide gel electrophoresis.
8. The method of claim 7 wherein less than about 9% of the TFPI or TFPI analog
molecules are oxidized.
9. The method of claim 7 wherein less than about 3% of the TFPI or TFPI analog
molecules are carbamylated.
10. The method of claim 7 wherein less than about 9% of the TFPI or TFPI analog
molecules are deamidated.
11. The method of claim 7 wherein less than about 2% of the TFPI or TFPI analog

molecules comprise a cysteine adduct.
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<211> 276 <212> PRT <213> Honp sapi ens <400> 1 Asp Ser
Gu GQu Asp Gu GQu H's Thr lie lie Thr Asp Thr Qu

wWhewed28390 15 Pro Pro Leu Lys Leu Met Hi s SerP@®hnesS1096017956
Ala Phe Lys Ala Asp Asp 20 25 30 Ay Pro Cys Lys Al a

li "l%e'\@l%thb?zlsof'“élgmf’ ewhBeinPgs Ash hivkit g o-fr{he 3i[~"_FP§Q)I""J@FPI analog
Cys Gu Qu Phe lie Tyr Ay Gy

0 Arg Phe A u Ser Leu Glu Glu Q/s

LysOIE%lﬁedlei%? g@"" "?‘?fri5 Arg Asp Asn 65 70 75 80 Al a Asn
lie lie Lys Thr Thr u

thibegulinontalfia) ' whgein Foraiart A o Joes Lol & BRI analog
Arg Gy Tyr lie Thr Arg 100 105 110 Tyr Phe Tyr Asn
Asmoaqiesmm#gdgin Cys Gu Arg Phe Lys Tyr Gy 115
120 125 GJy Cys Leu Gy Asn Met Asn Asn Phe G u Thr
14.élthe@heth@ uf Gyysofl glsink30 13 $hetedOthasFFRIice TEP athlog Asprepared from

Gy Pro Asn Gy Phe Gn Val Asp Asn Tyr .Gdy 145 150

153 ydsiiliZdarcopositien cos gné\ln TY2L oﬁémmahaf@g. Leu Thr
Pro n Ser Thr Lys 16 175 Val Pro Ser Leu Phe

B T T 188
15]-_3'5’9%16 ,&{Hhiﬁs gf % éof giéjmggul?a &ger%‘lghé-?gP@] T Ioan%g’)% 1g'§c'i_’m1nlstered as

A A o ) e Gy e o

16. The method of any of claims 1-13 wherein the TFPI or TFPI analog is administered as
a formulation comprising citrate.

17. The method of any of claims 1-16 wherein the pharmaceutical composition comprises
0.01 to 1.0 mg/ml, 0.01 to 0.8 mg/ml, 0.01 to 0.5 mg/ml, 0.01 to 0.3 mg/ml, 0.01 to
0.2 mg/ml, or 0.01 to 0.1 mg/ml TFPI or TFPI analog.

18. The method of any of claims 1-16 wherein the pharmaceutical composition comprises
150-450 mM, 150-400 mM, 150-350 mM, or 150-300 mM L-arginine.

19. The method of any of claims 1-16 wherein the pharmaceutical composition comprises
0.1-50 mM, 0.1-40 mM, 0.1-30 mM, 0.1-25 mM, 0.1-15 mM, 0.1-10 mM, or 0.1-5
mM L-methionine.

20. The method of any of claims 1-16 wherein the pharmaceutical composition comprises
5-50 mM, 5-45 mM, 5-40 mM, 5-35 mM, 5-30 mM, 5-25 mM, or 5-20 mM sodium
citrate buffer.

21. The method of any of claims 1-20 wherein the pharmaceutical composition has a pH
of 5.0-6, 5.0-5.8, 5.0-5.7, 5.0-5.6, or 5.0-5.5.

22. The method of any of claims 1-21 wherein the pharmaceutical composition comprises

0.15 £ 15% mg/ml TFPI or TFPI analog, 300 * 15% mM L-arginine, 5 = 15% mM L-

methionine, and 20 = 15% mM sodium citrate buffer at pH 5.5 + 15%.
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Ser Phe. Cys P L . a 0 25 30 ro
qigetﬁk? m% %Pﬁ@i ﬂ/@%’ Tﬁsoﬁl‘aﬂ gﬁ%@ﬂﬁ%ﬁéﬁﬁ%@%he 35
4045 Thr Arg Gn Cys Gu Gu Phe He Tyr Ay Gy Cys .
245 Theansthod pf @y3hofseis 168l whereny e phamnmcgutat cammpositian comprises
Gu Cys Lys Lys Met Cys Thr Arg Asp 65 70 75 80 Asn
Allal psrd 7Amae/Hl EHRI r (P Bhalogh300_& b %EimMGLargdhive Ly s 5% mM L-

Pro Asp 85 90 95 Phe Cys Phe Leu Qu Gu Asp Pro Ay H

e rdthioAng, &4dy20TyY 59-nB1 Jdtiurh Qraldbuftbr@t AHG. Fyrsofhe Tyr
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23 2thelmeth @ ¥f £dyof s Qb2 Cy¥e@iNthMpharitileditiAl EfipSRetbn comprises
Thr Leu Gu Gu Cys 130 135 140
0.45 + 15% mg/ml TFPI or TFPI analog, 300 + 15% mM L-arginine, 5 + 15% mM L-
methionine, and 20 + 15% mM sodium citrate buffer at pH 5.5 + 15%.

26. The method of any of claims 1-21 wherein the pharmaceutical composition comprises
0.45 + 10% mg/ml TFPI or TFPI analog, 300 + 10% mM L-arginine, 5 + 10% mM L-
methionine, and 20 + 10% mM sodium citrate buffer at pH 5.5 * 10%.

27. The method of any of claims 1-21 wherein the pharmaceutical composition comprises
0.45 = 5% mg/ml TFPI or TFPI analog, 300 *+ 5% mM L-arginine, 5 + 5% mM L-
methionine, and 20 + 5% mM sodium citrate buffer at pH 5.5 +5%.

28. The method of any of claims 1-27 wherein the TFPI or TFPI analog is administered
by continuous intravenous infusion at a dose rate equivalent to administration of
reference ala-TFPI at a dose rate of less than about 0.66 mg/kg/hr.

29.The method of any of claims 1-27 wherein the dose rate is equivalent to
administration of reference ala-TFPI at a dose rate from about 0.00025 to about 0.1
mg/kg/hr and wherein the TFPI or TFPI analog is administered for at least about 72
hours.

30. The method of any of claims 1-27 wherein the dose rate is equivalent to

administration of reference ala-TFPI at a dose rate from about 0.010 to about 0.1

mg/kg/hr.

-32 -



()

10

15

20

25
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Asp Asn Tyr 145 150 155 160 dy Thr G n Leu Asn Al a
wy/a006As113Asn Ser Leu Thr Pro G n Ser Thr 165 1FOI/L$$06/017956
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3CyEhd enetidd df8@nyl 85F LHOMET D2A VhARh ALY @ LeY &Y §qu1valent to
Arg Ala Asn Gu Asn Arg Phe Tyr Tyr 195 200 205 As

P, er
a?d;ln}{ﬁﬂ;trghl&l %Bére%%w%/ﬁa %@I to (ﬂ)@e ;ré% E%t'ive%rab léér/ 0.02 to 0.1

Ly G u Cys Leu Arg Al a QIS 225 230 235 240 Lys
Lys yr'Phe He An Arg He Ser Lys Ay Gy Leu He

Thr 245 250 25 S Ar Lys Arg Lys s Gn Arg
3@@%@“}@% ﬁaélyw ){@Sd T Hvherpn t@%éffi%oopﬁl@ \HIPI analog is

Lys Asn Met
administered for at least about 96 hours.

33. The method of any of claims 1-27 wherein the TFPI or TFPI analog is administered
by continuous intravenous infusion to provide a total dose equivalent to
administration of reference ala-TFPI at a total dose from about 0.024 to about 4.8
mg/kg.

34. The method of any of claims 1-27 wherein the TFPI or TFPI analog is administered
by continuous intravenous infusion at a dose rate equivalent to administration of
reference ala-TFPI at a dose rate between about 0.02 to about 1 mg/kg/hr.

35. The method of any of claims 1-27 wherein the TFPI or TEPI analog is administered
by continuous intravenous infusion to provide a daily dose equivalent to
administration of reference ala-TFPI at a daily dose from about 0.006 mg/kg to about
1.2 mg/kg.

36. The method of any of claims 1-35 wherein the TFPI or TFPI analog is administered
by infusion for a period of 10-200 hours, 10-150 hours, or 24-96 hours.

37. The method of any of claims 1-36 wherein the patient has not received heparin
treatment for at least 8 hours before administration of the TFPI or TFPI analog.

38. The method of any of claims 1-37 further comprising treating the patient with
activated protein C.

39. The method of any of claims 1-38 wherein the TFPI analog is ala-TFPL
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