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Currently available anticoagulant antidotes are protamine (for neutralization of heparin)
and vitamin K for neutralization of vitamin K antagonists iike warfarin. Fresh frozen plasma
and recombinant factor Vila have also been used as non-specific antidotes in patients
under low molecular weight heparin treatment, suffering from major trauma or severe
hemorrhage (Lauritzen, B. et al, Blood, 2005, 607A-608A.). Also reported are protamine
fragments (US Patent No. 6,624,141) and small synthetic peptides (US Patent No.
6,200,955) as heparin or low molecular weight heparin antidotes; and thrombin muteins
(US Patent No. 6,060,300) as antidotes for thrombin inhibitor. Prothrombin intermediates
and derivatives have been reported as antidotes to hirudin and synthetic thrombin
inhibitors (US Patent Nos. 5,817,309 and 6,086,871). For direct factor Xa inhibitors,
inactive factor Xa analogs have been proposed as antidotes (WQ2009042962).
Furthermore, recombinant factor Vila has been used to reverse the effect of indirect
antithrombin Il dependent factor Xa inhibitors such as fondaparinux and idraparinux
(Bijsterveld, NR et al, Circulation, 2002, 106: 2550-2554; Bijsterveld, NR et al, British J. of
Haematology, 2004 (124): 653-658). A review of methods of anticoagulant reversal is
provided in Schulman and Bijsterveld, Transfusion Medicine Reviews 2007, 21(1): 37-48.

There is a need to provide improved antidotes for anticoagulant therapy, and in particular

to provide antidotes for direct thrombin inhibitors like dabigatran for which no specific

antidotes have been disclosed so far.

BRIEF SUMMARY-OF-T

SO

Tian pact-the present investiondisclosure relates fo an antibody molecule capable

of neutralizing the activity of an anticoagulant.

In one aspect, the present disclosure relates 1o an antibody molecule capable of

neutralizing the aciivity of dabigatran, which comprises g heavy chain variable domain

with g CDR1 of SEQ 1D NG: 1, 2 COR2 of SEQ 1D NO: 7, and a CDR3 of SEQ 1D NG: 10

and a light chain variabie domain with 2 COR1 of SEQ 1D ND: 13 5 COR2 of SEQ D NO
14, and 2 COR2 of SEQ 1D NG 18,




’ In afurtheraspestan embodiment, the antibody molecule has binding specificity for the

anticoagulant.

l in e-furthoraspestan embodiment, the anticoagulant is a direct thrombin inhibitor, a Factor

5  Xa inhibitor, or a vitamin K antagonist.
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in a further assectembodiment, the anticoagulant is dabigatran, argatroban, melagatran,
ximelagatran, hirudin, bivalirudin, lepirudin, desirudin, apixaban, otamixaban, edoxaban,

rivaroxaban, defibrotide, ramatroban, antithrombin I, or drotrecogin alpha.

in a further embodiment, the anticoagulant is a disubstituted bicyclic heterocycle of

general formula

R. - A - Het - B - Ar - E , (1)

whereain

A denotes a carbonyl or sulphonyl group finked to the benzo, pyrido or thieno moiety of

the group Het,

B denotes an ethylene group in which the methylene group linked fo the group Ar may be

replaced by an oxygen or sulphur aiom or by an -NRy- group, wherein

R, denotes a hydrogen atom or a C._s-alkyl group,

E denotes an RyNH-C(=NH}- group wherein

R, denotes a hydrogen atom, a hydroxy, C4.g-alkoxycarbonyl,
cyclohexyloxycarbonyl, phenyl-C4_z-alkoxycarbonyl, benzoyl, p-C4.3-alkyl-benzoyl

of pyridinoyt group, whilst the ethoxy moiety in the 2-position of the abovementioned

C1.g-alkoxycarbonyl group may additionally be substituted by a C4.3-alkylsulphonyl
or 2-(C4.z-alkoxy}-ethyl group,

Ar denotes a 1,4-phenylene group optionally substituted by a chiorine atom or by a

methyl, ethyl or methaxy group or it denotes a 2,5-thienylene group,

Het denotes a 1-{(C4.3-alkyl}-2,5-benzimidazolylene, 1-cyclopropyl-2,5-benzimidazolylene,

2,5-benzothiazolylene, 1-(C4.3-alkyl}-2,5-indolylene, 1-(C4_3-alkyl)-
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(x) 1-Methyl-2-[N-(4-amidino-2-methoxy-phenyl}-aminomethyl]-benzimidazol-5-yl-
carboxylic acid-N-(2-pyridyl}-N-(2-hydroxycarbonylethyl)-amide,

{y) 1-Methyl-2-[N-[4-(N-n-hexyloxycarbonylamidino)phenyl]- aminomethyl]-benzimidazol-

5-yl-carboxylic acid-N-{2-pyridyl}-N~{2-ethoxycarbonylethyl)-amide, and

the tautomers, sterecisomers and the salts thereof.

Thranather a ~the present inventichdisciosure may relafes to an antibody molecule

against dabigatran, dabigatran exetilate, and/or an O-acylglucuronide of dabigatran.

In a further aspectembodiment, the antibody molecule is a polyclonal antibody, a
monocional antibody, a human antibody, a humanized antibody, a chimeric antibody, a
fragment of an antibody, in particular a Fab, Fab’, or F(ab’), fragment, a single chain
antibody, in particular a single chain variable fragment (scFv), a domain antibody, a

nanobody, a diabody, or a DARPIn.

In a further aspect, the present invantiondisclosuyre relates to an antibody molecule as

described above for use in medicine.

Treturtheraspact-the present imventendisclosure may relates fo an antibody molecule

as described above for use in the therapy or prevention of side effects of anticoagulant

therapy.

in a further aspect, the present disclosure relates to an antibody molecule as defined

above for uss in the therapy or pravention of side effects of anlicoagulant therapy, andlor

for reversal of an overdosing of an anticoaculant.
in a further assestembodiment, the side effect is a bleeding event.

Tin-adurther-aspest-the present investiondisclosure may relates to a method of treatment

or prevention of side effects of anticoagulant therapy, comprising administering an

effective amount of an antibody molecule as described above to a patient in need thereof.
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In z further aspect the present disclosures relaies o 2 methoed of manufacturing an

aniibody molecule as defined above, comprisin

a0 providing a host cell comptising one or more nucleic acids engodin

said aniibody molecule in funclional association with an expression

control gequence,

() cultivating saud host esll, and

{¢) recovering the antibody molacule from the cell cullure.

Thrane spaci-the present isventiondisclosure may relates to a kit comprising an

antibody molecule as described, together with a container and a label.

Iy & further aspect, the present disclosure relales to a kit comprising an anlibody ag

agefined above, or 2 pharmaceulical composifion thereol,

in & further aspect the oresent disclosure relates o g K comprising;

{a} an antibody as defined above, of 8 pharmaceutical composition thereof:

ihY @ container: and

(o) & label

in a further aspect, the oresent disclosure relates 1o a kit comprising ar antibody 28

definad above, and dabigatran, dabigalren slexilate, & prodruag of dabigatran or s

pharmaceylically accentable sall thereof.

in @ Turther aspect, the present disclosure refates o a kit comprising:

fm) an antibody as defined above, or 2 sharmscaulical composition

thereofl;

s} g pharmacsulical  composition  of  dabigalran, dabigstran

stexilate, 2 prodrug of dabigairan or a pharmacautically acceptable

salt theraol:
(g g cortainar, and
(e} g label
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In a further aspect, the present disclosure relates o & kit comprising:

(a} & first pharmacewtical composition _comprising dabigatran

dabigatran  etexilate, a prodrug of dabigatran or =

pharmacautically accentable salt thereat:

b a second pharmaceutical  composifion  comprising  an

antibody as defined above;

{c} inshructions for separate admininstration of said first and

second pharmaceutical compasitions o a patient

wherein said first and second pharmaceutical compositions are containad in

separate containers and said second pharmsceutical composition s o be

administered o g palient reouviring neutralizetion or nartial neutralization of

dabigatran or 1-Ceacvigiucuronide of dabicatran,

I a further aspect, the presant disclosure relates to an antibody as defined above. ar a

oharmaceutical composition thersof for use In neulrslizing or oartially neutralizin

dabigatran or 1-C-acviglucuronide of dabicairan in g patient being treated with dabicatran,

dabigatran elexilale, o prodrug of dablagiran or a sharmaceutically accantable =alt

thereof,

In & further aspect the present disclosurs relates o a method for nsutralizing or

partially neutrelizing dabigstran or 1-O-goviclucuronide of dabinatran comorising:

{a) confirming that a palient was being reated with dabigatran,

dabioatran  elexilale, & orodrug  of dabigatran or g

harmaceuticslly acceptable sall thereof, and the amount

that was izken by the natient

(b} neulralizing dabigatran or 1-C-acviglucuronide in 2 sample

tmken from the patient with an antibody as defined above

rior to performing g clofling or cosaulation test or assay

wharein  dabiggiran or the 1-O-aoviglucuronide  of

dabigairan would interfers with the accuraie read out of the

fest or assay resulis:

b
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(o} performing the clotling or cosguiation test or assay on &

sample faken from the palient o determine the level of clot

formation without dabigatran or  1-O-zcviglucuronide  of

dabigatran nresent ang

() adiusting an amount of dabigatran, dabicatran ciexilate, &

prodrug of dablgalran or 8 sharmaceutically 2coentable salt

thereot that is to be administered 1o the patient in order o

achieve the appropriale balance betwaen clot formation

and degradstion in s patient,
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25. A method for neutralizing or partially neutralizing dabigatran or 1-O-
acylglucuronide of dabigatran-in-a-patient comprising:

(a) confirming that a patient was being treated with dabigatran,
dabigatran etexilate, a prodrug of dabigatran or a
pharmaceutically acceptable salt thereof, and the amount
that was taken by the patient;

{b} neutralizing dabigatran or 1-O-acylglucuronide in a sample
taken from the patient with an antibody of any one of
claims 1 to 8 prior fo performing a clotting or coagulation
test or assay wherein dabigatran or the 1-O-
acylglucuronide of dabigatran would interfere with the
accurate read out of the test or assay results;

(c) performing the clotting or coagulation test or assay on a
sample taken from the patient to determine the level of clot
formation without dabigatran or 1-O-acyiglucuronide of
dabigatran present; and

(d) adjusting an amount of dabigatran, dabigatran etexilate, a
prodrug of dabigatran or a pharmaceutically acceptable salt

nereof that is to be administered to the patient in order to
achieve the appropriaie balance between clot formation

and degradation in a patient.

26. The method according to claims 24 or 25, wherein the amount of antibody to
dabigatran or 1-O-acylglucuronide of dabigatran is in the molar ratio of between
0.1 and 100.

27. The method according to claim 268, wherein the amount of antibody to dabigatran
or 1-O-acylglucuronide of dabigatran is in the molar ratio of between 0.1 and
10.

28. The method according fo claim 25, wherein the accurate read out of the test or

assay result is an accurate read out of fibrinogen levels, activated protein C

resistance or related tests.
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