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TREATMENT OF COAGULATION DISEASE BY ADMINISTRATION OF
RECOMBINANT VWF

BACKGROUND OF THE INVENTION

[B061] Coagulation diseases, such as von Willebrand Disease (VW) and Hemophilia,
generally result from a deficiency in the coagulation cascade. “von Willebrand Diseage”
refers to the group of diseases caused by a deficiency of von Willehrand factor, Von
Willebrand factor helps blood platelets clump together and stick 1o the blood vessel wall,
which is necessary for normal blood clotting. Hemophilia A refers to a deficiency of Factor
VT activity, whereas Hemophiha B refers (o a Factor 1X deficiency. Current treatment for
these coagulopathies includes a replacement therapy using pharmaceutical preparations
comprising the normal coagulation factor.
10062] Replacement therapy in VWD and Hemophilia A patients involves the repeated
administration-of preparations containing normal coagulation [actors via intravenous
wifusion, which can constitute a heavy load on the life of these patients, particularly when
venous access is difficult to achieve. It would be advantageous if the frequency of infusions
could be reduced. One potentially viable therapy is to stabilize Factor VIII through its
association with a second melecule, such as von Willebrand Factor (VWF), with the result
‘that plasma half-life of Tactor VI is increased ,'
{88631 VWFE is a glycoprotein circulating in plasma as a series of multimers ranging in size
from about 500 10 20,000 kD. The full length of cDNA of VWF has been cloned; the
propoiypeptide corresponds to amino acid residues 23 fo 764 of the full length prepro-VWF
Hikenboom et al {1995} Hacmophilia 1, 77 90}, Multmeric forms of VWF are composed of
250 ki3 polypeptide subunits linked together by disulfide bonds. VWF mediates the initial
platelet adhesion to the sub-endothelium of the darmaged vessel wall, with the larger
multimers exhibiting enhanced hemostatic activity. Multimerized VWF binds to the platelet
surface glycoprotein Gpliba. through an interaction in the Al domain of VWF, facilitating
platelet adhesion. (ther sites on VWF mediale binding to the blood vessel wall. Thus, VWF
forms a bridge between the platelet and the vessel wall that is essential to platelet adhesion
and primary hemostasis under conditions of high shear stress.  Normally, endothelial cells
secrete large polymeric forms of VWF and those forms of VWF that have a lower molecular
weight arise from proteolytic cleavage. The muliimers of exceptionally large molecular

masses are stored o the Weibs!l-Pallade bodies of the endothelial cells and liberated upon
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stimulation by agonists such as thrombin and histamine.

{0004] That FVII pharmacokinetics are a function of VWF levels is supported by several
previous observations. Reduction of FVIII binding activity in von Willebrand Disease
(VWD), due to either reduced VWF protein levels or lowered FVTII binding affinity, results
in reduced steady-state levels of endogenous FVIII (summarized in Castaman ef al.,
Disorders of Hemostasis 88(1):94-108 (2003), and improving survival of VWF has been
proposed as a viable strategy for improving FVII stability (Denis et al., Thromb Haemost.
2008 Feb;99(2):271-8; Turecek et al., Blood, 2006, 108(11): Abstract 1002). Among severe
Hemophilia A patients, a correlation between pre-infusion VWF levels and the half-life of
infused FVIII has been demonstrated by Fijnvandraat and colleagues (Fijnvandraat, et al., Br
J Haematol. 1995 Oct;91(2):474-6). In that study, patients with 200-300% of average VWF
levels were seen to have a FVIIT half-life of 15-29 hours compared to a mean of 12.5 hours in
patients with normal VWF levels. In another study, patients with blood group O were
demonstrated to have significantly lower VWF levels and shorter FVII half-lives (15.3
hours) compared with those with biood group A (19.7 hours) (Vlot, et al. Thromb Haemost.
2000 Jan;83(1):65-9). Chemically modified VWF has been shown to prolong survival of
rFVII (Turecek et al., J. Thromb. Haemost. 2007 Jul 9; 5(2) abstract available at:
hitp/www.blackwellpublishing.com/isth2007/abstract.asp?id=64898). As such, co-
administration of r'VWF and rFVIII is a viable strategy for the treatment of coagulation

diseases such as von Willebrand Disease and Hemophilia A.

BRIEF SUMMARY OF THE INVENTICN

[0605] Accordingly, the present disclosure provides methods and combinations for treating
coagulation disease by administering recombinant von Willebrand Factor (fVWF) alone or in
combination with recombinant Factor VIII (rFVIII) to a subject in need thereof, with the
result that the in-vivo half-life of Factor VIII is increased.

[0005a} In one aspect, there is provided the use of a recombinant Von Willebrand Factor
(rVWF) in the manufacture of a medicament for for treating Von Willebrand Disease or
Hemophilia A in a subject in need thereof: wherein the recombinant Von Willebrand Factor
{rVWF) has an extended Factor VIII half-life as compared to plasma derived Von Willebrand

Factor when administered in said subject, wherein the r'VWF is a high molecular weight



VWF multimer composition comprising at least 20% VWF decamers or higher order
multimers, and wherein the r'VWF has a higher specific activity than plasma derived Von
Willebrand Factor.

[0005b] In another aspect, there is provided the use of a recombinant Von Willebrand Factor
(rVWF) in the manufacture of a medicament for treating Hemophilia A or Von Willebrand
Disease in a subject in need thereof: wherein said recombinant Von Willebrand Factor
(rVWF) has an extended Factor VIII half-life as compared to plasma derived Von Willebrand
Factor when administered in said subject, and wherein: (a) the rVWF has a higher specific
activity than plasma derived Von Willebrand Factor, wherein the specific activity of rVWF is
about 20-150 mU/pg; and (b) the FVIII half-life is at least 1.5 times higher as compared to
FVIII half-life of plasma derived Von Willebrand Factor in said subject.

[0005¢] In another aspect, there is provided the use of a recombinant Von Willebrand Factor
(rVWF} in the manufacture of a medicament for treating Hemophilia A or Von Willebrand
Disease in a subject in need thereof: wherein said recombinant Von Willebrand Factor
(rVWF) has an extended Factor VIII half-life as compared to plasma derived Von Willebrand
Factor when administered in said subject, wherein: (a) the rVWF is a high molecular weight
VWE multimer composition comprising at least 20% VWF decamers or higher order
multimers, (b) the rVWF has a higher specific activity than plasma derived Von Willebrand
Factor, wherein the specific activity of rVWF is at least about 20-150 mU/ug; and (¢} the
FVIII half-life is at least 1.5 times higher as compared to FVIII half-life of plasma derived
Von Willebrand Factor when administered in said subject.

{0G606] The present disclosure also provides a method for treating Von Willebrand lDisease
or Hemophilia A in a subject in need thereof, the method comprising: administering to the
subject recombinant Von Willebrand Factor (rVWF) such that Factor VIII half-life is
extended as compared to a subject administered plasma derived Von Willebrand Factor,
wherein the r'VWF is a high molecular weight VWF multimer composition comprising at
least 20% VWF decamers or higher order multimers, and wherein the r'VWF has a higher

specific activity than plasma derived Von Willebrand Factor.
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{0007} In further embodiments and in accordance with the above, the methods may include
co-administering to the subject recombinant Von Willebrand Factor (rVWF) and recombinant
Factor VII (rFVIII).

[6008] In further embodiments and in accordance with any of the above, the rVWF and
rFVIII are administered together in a single composition.

[6009] In further embodiments and in accordance with any of the above, the subject is
administered between 1.0 IU/kg VWEF:RCo and 150 IU/kg VWF:RCo per dose.

[0010] In further embodiments and in accordance with any of the above, the subject is
administered between 2 [U/kg VWF:RCo and 50 IU/kg VWF:RCo per dose.

{6011] In further embodiments and in accordance with any of the above, the subject is
administered between 5 [U/kg VWF:RCo and 40 1U/kg VWF:RCo per dose.

{6012] In further embodiments and in accordance with any of the above, the subject is
administered between 10 [U/kg VWFE:RCo and 20 IU/kg VWEF:RCo per dose.

[8013] In further embodiments and in accordance with any of the above, the r'VWF used in
the disclosed methods is matured in vitro by treatment with Furin,

[0014] In further embodiments and in accordance with any of the above, the rVWF is
produced through expression in a Chinese Hamster Ovary (CHO cell culture).

[0015] In further embodiments and in accordance with any of the above, the rFVIII and
rVWF are produced through expression in the same cell culture.

[0016] In further embodiments, and in accordance with any of the above, the subject is
administered rVWF no more than once every other day.

[0017] In further embodiments and in accordance with any of the above, the subject is
administered rVWF no more than twice a week.

[0018]. In further aspects and in accordance with any of the above, the high molecular
weight VWF multimer composition maintains the at least 20% VWF decamers or higher
order multimers for at least 3 hours post-administration.

[6619] In further embodiments and in accordance with any of the above, the Factor VIII
half-life is extended by about 5 hours.

[6020] In further embodiments and in accordance with any of the above, the Factor VIII
half-life is extended for at least 12 hours.

[0021] In further embodiments and in accordance with any of the above, the Factor VIII
half-life is extended for at least 24 hours.

[0622] In further embodiments and in accordance with any of the above, the Factor VIII
half-life is extended for at least 36 hours.



[0023] In further embodiments and in accordance with any of the above, the Factor VIII
half-life is extended for at least 48 hours.

[0024] In further embodiments and in accordance with any of the above, wherein the Factor
VIII half-life is extended for at least 72 hours.

[6025] In further embodiments and in accordance with any of the above, the ratio of FVIII
procoagulant activity (IU FVII:C) to r'VWEF Ristocetin cofactor activity (IU r'VWEF:RCo)
administered to the subject is between 2:1 and 1:4.

[6026] In further embodiments and in accordance with any of the above, the ratio of FVIII
procoagulant activity (IU FVIIIL:C) to rVWEF Ristocetin cofactor activity (IU r'VWF:RCo)
administered to the subject is between 3:2 and 1:3.

{0027} In further embodiments and in accordance with any of the above, the ratio of FVIII
procoagulant activity (IU FVILC) to r'VWF Ristocetin cofactor activity (IU rVWF:RCo)
administered to the subject is between 1:1 and 1:2.

[0028] In further embodiments and in accordance with any of the above, 23 the ratio of
FVIII procoagulant activity (IU FVIIIL:C) to rVWF Ristocetin cofactor activity (IU
rVWF:RCo) administered to the subject is about 3:4.

[0029] In further embodiments and in accordance with any of the above, the r'VWF has a
specific activity of about 20-1 50 mU/ ug.

[0030] In further embodiments and in accordance with any of the above, the high molecular
weight VWF multimer composition comprises at least 30% VWF decamers or higher order
multimers.

[06031] In further embodiments and in accordance with any of the above, the high molecular
weight VWF multimer composition comprises at least 40% VWF decamers or higher order
multimers.

[0032] In further embodiments and in accordance with any of the above, the high molecular
weight VWF multimer cdmposition comprises at least 50% VWF decamers or higher order
multimers,

{0033] In further embodiments and in accordance with any of the above, the high molecular
weight VWF multimer composition comprises at least 60% VWF decamers or higher order
multimers.

[6034] In further embodiments and in accordance with any of the above, the high molecular
weight VWF multimer composition comprises at least 70% VWF decamers or higher order
multimers.

[0035] In accordance with any of the above, the present disclosure provides a method for

treating Hemophilia A or Von Willebrand Disease in a subject in need



thereof, the method comprising: administering to the subject recombinant Von Willebrand
Factor (rVWE) such that Factor VIII half-life is extended as compared to a subject
administered plasma derived Von Willebrand Factor, wherein: (a) the rVWF has a higher
specific activity than plasma derived Von Willebrand Factor, wherein the specific activity of
rVWF 1s about 20-150 mU/pg; and (b) the FVIII half-life is at least 1.5 times higher as
compared to FVIH half-life in a subject administered plasma derived Von Willebrand Factor.
[0036] In accordance with any of the above, the present disclosure provides a method for
treating Hemophilia A or Von Willebrand Disease in a subject in need thereof, the method
comprising: administering to the subject recombinant Von Willebrand Factor (rfVWF) such
that Factor VIII half-life is extended as compared to a subject administered plasma derived
Von Willebrand Factor, wherein: (a) the rVWF is a high molecular weight VWF multimer
composition comprising at least 20% VWF decamers or higher order multimers, {b) the
rVWFE has a higher specific activity than plasma derived Von Willebrand Factor, wherein the
specific activity of r'VWF is at least about 20-150 mU/ug; and (c) the FVIII half-life is at
least 1.5 times higher as compared to FVII half-life in a subject administered plasma derived
Von Willebrand Factor,

(0037} In further embodiments and in accordance with any of the above, the level of Factor
VI procoagulant activity (FVIIL:C) in the plasma of the subject 24 hours post-administration
of the 'VWF is at least 90% of the level of FVIIL:C activity present in the plasma 1 hour post-
administration.

{0638] In further embodiments and in accordance with any of the above, the level of Factor
VIII procoagulant activity (FVIIL:C) in the plasma of the subject 24 hours post-administration
is at least 100% of the level of FVIIL:C activity present in the plasma 1 hour post-
administration.

[6039] In further embodiments and in accordance with any of the above, the level of Factor
VI procoagulant activity (FVIILC) in the plasma of the subject 36 hours post-administration
is at least 80% of the level of FVIILC activity present in the plasma 1 hour post-
administration.

00401 In further embodiments and in accordance with any of the above, the level of Factor
VI procoagulant activity (FVHI:C) in the plasma of the subject 48 hours post-administration
1s at least 50% of the level of FVIILC activity present in the plasma 1 hour post-
administration.

[0041] In further embodiments and in accordance with any of the above, the higher order

rVWEF multimers are stable for at least 6 hours post-administration.



[0042] In further embodiments and in accordance with any of the above, the higher order
rVWF multimers are stable for at least 12 hours post-administration.

{0043] In further embodiments and in accordance with any of the above, the higher order
rVWF multimers are stable for at least 18 hours post-administration.

[0044] In further embodiments and in accordance with any of the above, the higher order
rVWF multimers are stable for at least 24 hours post-administration.

[0045] In further embodiments and in accordance with any of the above, the higher order
rVWF multimers-are stable for at least 36 hours post-administration.

[0046] In further embodiments and in accordance with any of the above, the higher order
rVWE multimers are stable for at least 48 hours post-administration.

[00647] In further embodiments and in accordance with any of the above, the higher order
rVWF multimers are stable for at least 72 hours post-administration.

|0048] In accordance with any of the above, the present disclosure provides a method for
treating Hemophilia A or Von Willebrand Disease in a subject in need thereof, the method
comprising: administering to the subject recombinant Von Willebrand Factor (rVWF).
[6049] In further embodiments and in accordance with any of the above, the method
comprises co-administering to the subject recombinant Factor VIII (fFVII) and recombinant
Von Willebrand Factor (rVWF),

{0650] In further embodiments and in accordance with any of the above, the rFVIII and
rVWE are administered together in a single composition.

[0651] In further embodiments and in accordance with any of the above, the ratio of tEVIII
procoagulant activity (IU rFVIIL:C) to rVWF Ristocetin cofactor activity (IU rVWE:RCo)
administered to the subject is between 2:1 and 1:4.

10652] In further embodiments and in accordance with any of the above, the ratio of rFVIII
procoagulant activity (FUJ rFVII:C) to rVWF Ristocetin cofactor activity (IU r'VWEF:RCo)
administered to the subject is between 3:2 and 1:3.

[0053] In further embodiments and in accordance with any of the above, the ratio of rFVIII
procoagulant activity (IU rFVIILC) to rVWF Ristocetin cofactor activity (IU rVWE:RCo)
administered to the subject is between 1:1 and 1:2.

10054] In further embodiments and in accordance with any of the above, the ratio of fFVIII
procoagulant activity (TU rFVIIL:C) to rVWEF Ristocetin cofactor activity (IU rVWF:RCo)
administered to the subject is about 3:4.

[0055] In further embodiments and in accordance with any of the above, the r'VWF is

matured in vitro by treatment with Furin,
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{39561 In further embodiments and tn accordance with any of the above, the FVWF i3

expressed i mammalian cell culture.

[9637]  Iu further embodiments and in accordance with any of the abave, the rFVHT s
expressed in mammalian cell culture.

348581 T further embodiments and in accordance with any of the above, the mammalian
culture comprises CHO cells,

[6059]  In further embodiments and in accordance with any of the abave, the tFVII and
rYWE are co-expressed in the same culture,

[8968] In furthier embodiments and in accordance with any of the above, the rFFVIIL and
rVWE are co-purified.

100611 In further embodiments and in aceordance with any of the above, the FFVIH and
YW are purified separatety,

(46621 In further embodiments and in accordance with any of the above, a sFVIITVWE
complex. is reconstituted prior to administration.

F0663]  In further embodiments and In dccordance with any of the above, rVWF is treated
wiih Furin prior to reconstituting the sEVEIIVWE complex,

[0664]  Io further embodiments and in accordance with any of the above, the reconstituted
tfFYIIIAVWE complex is freated with Furin

HMIGSY]  In further embodiments and in accordance with any of the above, the Furin is

recombinant Furin,

EG%@} .,En. furth ér c,mbufﬁmwis. ;'il'ld i ucca}r\mme with an yoof fn: sbove, the subjacl is
administersd rVWF no more than once daily.

100677 In further embodiments and in accordance with any of the above, the subject is
administered 1V WY no more than once every other day.

(00681 1o further embodiments and in accordance with any of the above, the subject is co-
adninistered V' WF no more than once every third day.

10669]  In further embodiments and in accordance with any of the above, the sublect s

administered rVWT no more than once every fourth day.

[6076¢] In further embodiments and in accordance with any of the above, the subject 15
administered between 1.5 TUKg FVIHEC and 150 /g FVIILC per dose,
(0071 In further embodiments and in accordance with any of the above, the subject is
adrminisiered between 10 T/ke FVULC and 100 TU/kg FVHEC per dose.
(00721 In further embodiments and m accordance with any of the above, the subject is

T,

administered between 25 /g FVIILC and 75 W/kg FVELEC per dose,
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39731 In further embodiments and n accordance with any of the above, the subiect 1s

administered between 40 Uk FVRLC and 60 TU/kg FVIEC per dose.

F0674]  In further embodiments and s accordance with any of the above, the level of Factor

Vi procoagulant activity (FVEH:C) in the pia&:ma of the subtect 24 hours post-administration
al ieast 90% of the level of FVIIEC activily present in the plasma 1 hour post-

administration.

G757 In further embodiments and in sccordance with any of the above, the lovel of Factor

VHI procoagutant activity (FVHEC) in the plasma of the subject 24 hours post-adminisiration

is at least 100% of the level of FVHLC activity present in the plasma | hour post-

administration.

108761 In further embodiments and in accordance with any of the above, the level of Factor

VT procoagutant activity (FVHEC) in the plasma of (he subiect 36 hours post-administration

is at least 80% of the level of FVIILC activity present in the plasma 1 hour post-

adminisiration.

[00771  In further embodiments and in accordance with any of the above, the level of Factor

VI procoagulant actvity (FVHEC) 1 the plasma of the subject 48 hours post-adminisiration

is at least 50% of the level of FPVILC activity present in the plasma 1 hour post-

administration.

W78 In further embodiments and in accordance with any of the above, the T VWF

administered to the subject has 2 HMW VWE multimer composition comprising at least 10%

VWF decamers or higher order mullimers.

(00791 In further embodiments and in accoidance with any of the above, the rVWFE

adminisiored (o the subject has a HMW VWF muluimer cornposition comprising at least 20%

YVWF decamers or higher order multimers.

[R086]  In further embodimenis and in accordance with any of the above, the TWVWF

adrinistered 1o the subject has a MW VWF multimer composition comprising at least 30%

VWE decamers or higher order muliimers.

{08  In further embodiments and in accordance with any of the above, the rVWFE

administered to the subiset has 2 HMW VWF multimer composition comprising at least 40%

VWF decamers or higher order multimers,

00821 In further embodiments and in accordance with any of the above, the rVWF

adminisiered o the subject has a HMW VWFEF multimer composition comprising at least 50%

VWE decamers or higher order multimers.

{00831 o further embodiments and in accordance with any of the above, higher order

TV WE multimers are stable in vifro for at least 3 hours post-administration.
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[0084] In further embodiments and in accordance with any of the above, higher order
FYWF multimers are stable in virro for at least 6 hours post-administration.

IG083]  In further embodiments and in accordasce with any of the above, wherein higher
order r'VWFE multimers are stable in vitre for at least 12 hours post-administration.

FHORET  In further embodiments and in accordance with any of the above, wherein higher
arder rVWF multimers are stable in vigro for at least 18 hours post-administration.

00871 In further embodimenis and in sccordance with any of the above, higher order

YV WF multimers are stable i vigro for at least 24 hours post-adminisiration,

G088 In further embodiments and in accordance with any of the above, higher order
fVWF mukiimers are stable in vireo {or at least 36 hours post-administration.

088 In further embodiments and in accordance with any of the above, wherein higher
order TV WF multimers are stable in virro for at least 48 hours post-administration.

[0096]  In further embodiments and in accordance with any of the above, higher order
VWF multimers are siable fa virro for at least 72 hours post-administration.

10091 In further embodiments and in accordance with any of the abave, endogenous VI
activity 1s stabilized for at least 12 hours,

60921 In further embodiments and in accordance with any of the above, endogenous FVI
activity is stabilized for at least 24 hours,

10093]  In further embodiments and in accordance with any of the above, endogenous FVI
aclivity 1s stabilized for ai least 36 hours.

10094]  In further crobodimenis and in accordance with any of the above, endogenous FVIL
activity is stabilized for at least 48 hours.

098] In further embodiments and in accordance with any of the above, endogenous PV
activity is stabilized for zt least 72 hours.

(00961 o further embodiments and in accordance with any of the above, wherein co-
administered rFVIH activity is stabilized for at least 12 hours.

00971 In further embodiments and in accordance with any of the above, co-admimsiered
rFVIT activity is stabilized for at least 24 hours.

[0098] In further embodiments and in accordance with any of the above, co-administered
rEVIIT activity is siabilized for at least 36 hours,

[0099]  In further embodiments and in accordance with any of the above, co-administered
tFVHI activity 1s stabilized for at Teast 48 hours,

[00100] In further embodiments and in accordance with any of the above, co-administered

TEVIIT activity is stabilized {or at least 72 hours.
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(O0101] In lurther embodiments and in accordance with any of the above, co-admimistered

rEVIT activity is stabilized by extending the half-life of the rFVII in vivo.

[O4182] In further embodiments and w accordance with any of the above, FVIH half-life 1s
extendzd by about five hours as compared to a patient administered pdF VL

JO0163] In further embodiments and in accordance with any of the above, at leasi 1% of the
co-admimistered rF VI activity is maintained for at loast 36 hours in a patient administered
said rFVIIL

100164] Io further embodiments and in accordance with any of the above, at least 1% of the
co-adminisiered rFVEH activity 1s maintained for at least 48 hours in a patient administored
said yFVITL

fO0165] In further embodiments and in accordance with any of the above, at least 1% of the
co-admunistered rF VI activity is mamtained for at least 72 hours in 2 patient adminisiered
said TFVHL

(30106} In further emnbodiments and in accordance with any of the above, at least 1% of the
co-administered rFVII activity is maintained for at least 90 hours in a patient administersd
said rFVIL

F0187] In further embodiments and in accordance with any of the above, at least 1% of the
co-adminisiered TFVIH activity 1s maintained for at least 120 hours in a patient adminstered
said (FVIEL

100108} In further embodiments and in accordance with any of the above, at least 1% of the
co-admimstered rFVI activity 1s mamiained for at least 168 hours in a patient adminisiered

gaid rFVIHLL
BRIVE DESCRIPTION OF THE DREAWINGS

[08109] Figure 1. A schematic of the study design agsessing folerability and safety after
singie doses of r'VWEFIrFVIL

100119 Figure 2. Pharmacokinetic data. (A) provides PR data for 'VWEFAFVIIT and
pdVWE/pAFVIL (B} provides data on progressive loss of igh molecular weight r'VWT upon
exposure 1o ADAMTELS,

101111 Figure 3. Phammacckinetic data showing FVIH P {or rVWE/ATVIHE and
pdVWE/pdFVILL

[60112] Figure 4. Table summarizing patient demographics for the study.

[66113] Figure 5. Pharmacokinetic data of ’'WWE/AF VI and pdVWEF/pdFVI treatment of
Cohort 44,

[80114] Figure 6. SDS-PAGE datz on VWF multimer cleavage by ADAMTS 13,

[—)
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{601 15] Figwre 7. Pharmacokinetic data of {VWEFAFVIT and pdVWF/pdFV I treatment of

Cohort 4A.

[06116] Figure 8. Summary of adverse events from the study,

{00117} Figure 8. rVWF PK parameters data from the smudy,

{08118} Figure 16, rVWF PX data from Patient 1

{80119} Figure 11, rVWF PK data from Patient 2.

19G126] Figure 12. rVWT PR data from Patient 3

104121] Figore 13, Comparison of tVWE PK in Patients 1, 2 and 3 - comparison of the
VWF paramoters and FVEH] activity,

j00122] Figure 14, FVIII activity across all cohorts in the study.

180123} Figure 15, rVWT PK in patients of Cohort 2 - comparison of VWF parameiers and
FVHI activity.

[00124} Figure 16, Summary of pharmacokinetic parameters for Factor VII procoagulant
activity {FVILC) for patients in Cohort 2.

{80125] Figure 17. rVWF PK in all patients of Cohort 3 — comparison of plasma parameters
for VWF and FVIL

(601261 Figure 18, Summary of pharmacokinetic parameters for Factor VIH procoagulant
activity (FVIILC) for patients i Cohort 3.

{03127] Figure 18, Dat from patients in Cohort 4,

160128} Figure 20. Summary of pharmacokinetic parameters for Facior VI procoaguiant
activity (FVHEC) for patients in Cohorl 44,

{00129] Figure 21. Pharmacokinetic data of FVIHLC comparing co-administered rVWFE and
fFVIH to Advate Pivotal,

1081306] Figure 22. Antibody summary for a subject recetving co-administered
pdVWERIFVI or e VWEAFVILL

DETADLED DESCRIPTION OF THE INVENTION
rverview

109131] The present invention provides compositions and methods for treating coagulation
disease in a subject by administering recombinant von Willebrand Factor (/' VWF) alone or in
combination with Factor VIII {which can be recombinant or plasma derived). In some
aspects, the compositions and methods of the present invention are used for treating

coagulation discases such as von Willebrand Disease (VWD) or Hemophilia A,
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(00132] In one aspect, rVWF administered to the subject provides increased stability for in
vivo Factor VIIT (FVIEH} activity as compared to FVI stability due to administered plasma
dertved VWF, allowing for lower doses and/or frequency of treatiment than in traditional
treatments for coagulation diseases. increased stability of FVIH activity and levels of FVII
can be measured using methods kuown m the art and described herein, including standard
assays such as one-stage clotiing assays, chromogenic assays, and immunoassays (sce for
example Lippi ot al., Blood Ceagolation & Fibrinolysis, 20609, 28(1 1 1-3 and Chandler et al,,
Am i Clin, Pathol., 2003, 120:34.39, each of which is hereby incorporated by reference in its
entirety for all purposes and in particular for all teachings refated to assays of FVIIT level and
activity). As shown in FIG. 20, average FVII halitlife was mereased by rVWF by 5.2 hours
over the half-life for patients receiving pdVWF. FiGs, 2 and 7 also show increases in FVIIL
activity in patients administered rVWF as compared to those admimstered pdVWEF, FIG 2
shows that average FVII half-life was increased by 4.7 hours for patients admmistered
tVWF as compared to patients adminisiered pdVWFE, and the data from Cohort 4A in FIG. 7
shows an increase 1n FVIH halfilife of 5.3 hours for patients administered rVWF as compared
o paticots administered pdVWE.  In addition, as shown i FIG. 21, the haif-life of plasma
FYIHY is increased by 12.27 hours in VWID patients receiving rVW¥F in combination with
rFVHI as compared to patients receiving FVHI (1.0., Advate} alone.

{O0133] In a further aspect, the administration of 'VWF stabilizes eﬂdegm{ms and/or ¢o-
administered FVII activity, with the result that the in vive half-life and/or activity of FVIIIL is
mereased, In embodiments in which tVWE and FVII are co-administered, the fVWF and
FVIII can be admmistered to the subject together in a single composttion. In further
embodiments, neither 'VWE nor FVTH are modified with 2 water soluble polymer. In other
embodiments, exther the r'VWF or FVII o1 both are modified with a water soluble polymer.
As will be appreciated, in embodiments in which r'VWF s co-administered with FVIIL the
FVHI may be recombinant or plasma derived.

{00134} In further aspects and in accordance with any of the above, the rVWF adminisiered
to the subject is a high molecular weight multimer coniposition comprising decamers or
higher order multimers of TVWF.  As discussed above, the use of rVWF compositions of the
mveniton provide therapeutic Jexibility to dose (or re-dose) with or without FVII
{recombinant or plasma derived). In further embodiments, the rVWT administered to the
subiect is a high molecular weight VWF multimer composition comprising at least 20%
YWF decarners or higher order multimers. In specific embodiments, the TVWF administered

1o subjects is not modified with a water soluble polyvmer,
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ID0E35] In still further aspects, the rV'WE administered to the subject has & higher specific

activity than pdVWFE,

{06136} fo a still further aspect, the rVWF alone or in combination with pdFVIT or rFVITE s
administered to the subject no more than twice a week.

I00137) In a vel further aspect, the tVWF is processed wilh Furin prior to adwmuinistration to
the subject. In certain embodiments, the rVWF is processed with recombinant Furin.
190138] In further aspects, the TVWF of use in the present invention is produced in
accordance with methods known in the art and described for example in US 2012/0035118,
tiled July 8, 2011 and US Patent No. 8,173,597, issued May 8, 2012, each of which is hereby
incerporated by reference in is entirety for all purposes and in particular for all teachings
refated to r'V'WE compositions and methods for producing those compositions,

[60139] In accordance with any of the above, rVWF alone or in combination with FVHT is
used to treat patients with coagulation diseases, such as VWD and Hemophilia A, Patients
with VWD have some level of FVIIL, but the stability of that FVHT is generally compromised
because these patients lack VWE. Treatment of VWD patients may in some embaodiments
mnvolve an initial treatment with both rVWF and tFVI [ollowed by repeated administrations
of TWWF alone. In other embodiments, the initial freatment may be with rVWF alone while
subsequent repeated adminisirations are with both ¥ VWF and rFVIH, or the initial and
subsequent repeat administrations may all include 2 co-administration of both rVWF and
rFVHL Similarly, Hemophilia A patients (who lack FVIT) may receive an initial {reatment
of both rVWT and (FVI, and subsequent repeat treatments may comprise the administration
of TPV alone or rVWE alone. In other embodiments, the initial treatment may be rFVi

alone while the subseguent repeal treatments volve co-administration of fVWF and rFVIIL
Pefinitions

{00144] Asused herem, “rVWF” refers to recombinant VWF.

{01411 Asused herein, “vFVIHI refers to recombinant FVIL

00142 The torm “recombinant” when used with reference, e.g., 10 a cell, or nucleic acid,
protein, or vector, indicates that the cell, nocleie acid, protein or vector, has been modified by
ihe introduction of 2 heterologous nmacleic acid or protein or the alieration of & sative nucieic
acid or protein, or that the cell is derived from a cell so modified. Thus, for cxample,
recombinant cells express genes that are not found within the native (non-recombinant) form
of the cell or express native genes that are otherwise abnormally expressed, under expressed

or nol expressed at all,

[—
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{003143] As used herein, "recombinant VWE" includes VWF obtained via recombinant DNA

technology. In certain embodiments, VWE proteins of the mvention can comprise a
constroct, for example, prepared as in WO 1986/06096 published on Gcet, 23, 1986 and U.S.
patent application Ser, No. §7/558,509, filed on Jul. 23, 1990, in the name of Ginsburg er of.,
which is incorporated herein by reference with respect to the methods of producing
recombinant VWF, The VWF in the present invention can inchude all potential forms,
inciuding the monomeric and multimeric forms, I should also be understood that the present
nvention encompasses different forms of VWFE 10 be used in combination. For example, the
VWF of the present invention may include different multimers, different derivatives and both
biologically active derivatives and derivatives not biologically active.

100144] In the context of the present invention, the recombmant VWF embraces any member
of the VWF family from, for example, 2 mammal such as a primate, human, monkey, rabbit,
pig, rodent, mouse, rat, hamster, gorbil, canine, feline, and biologically active derivatives
thereol. Mutant and variant VWE protemns having activity are also embraced, as are
functional fragments and fusion proteins of the VWF proteins. Furthermore, the VWF of the
invention may further comprise fags that facilitate purification, detection, or both, The VWF
described herein may further be modified with a therapeutic moiety or a molety suitable
maging in virre or in vive,

IB0145] As used herein, "plasma-derived VWE (pdVWTEY includes all forms of the protein
found inn blood including the mature VWF oblamed from a mammal having the property of m
vivo-stabilizing, e.g. binding, of at least one FVIHI molecule.

160144] The term “highly multimeric VWE™ or “high melecular weight VWE” refers 1o
VWE coraprising at east 10 subunis, or 12, 14, or 16 subuniis, to about 28, 22, 24 or 26
subunits or more, The term “subunit™ refers to a monomer of VWE, Az is known in the ant,
it is generally dimers of VWF that polymerize to {orm the larger order multimers, (see
Turecel ot al., Semin. Thromb. Hemosi. 20190, 36(5): 518-521 which is hereby incorporated
by reference m 1ts entirety for all purposes and m particular for all teachings regarding
prltimer analveis of VW)

100147} As used herein, the term "factor VIIT® or "FVII" refers to any form of factor VIll
molecule with the typical characteristics of blood coagulation factor VI, whether
sndogenous to a patient, derived from blood plasma, or produced through the use of
recombinant DNA techmiques, and inclading all modified forms of factor VHI, Factor VIl
{FVIID) exists naturally and in therapeutic preparations as 2 heterogenecous distribution of
polypeptides arising from a single gene product {see, e.g., Andersson et al., Proc. Natl Acad.

Sci. USA, 83:2979-2983 (1986)). Commercially available examples of therapeutic
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preparations containing Factor VIH include those sold under the trade names of HEMOFIL

M, ADVATE, and RECOMBINATE (available from Baxter Healthcare Corporation,
Deerficid, tl,, US.A)

100148] As used berein, “plasma FVIH activity” and “in vive FVIHI activity” are used
nterchangeably, The m vive FVHI activity measured using standard assays may be
endogenons FVIH activity, the activity of a therapeutically adminisiered FVIII (recombinant
or plasma derived), or both endogenous and administered FVIHI activity. Similarly, “plasma
FVII refers io endogenous FVill or administered recombinant or plasma derived FVIIL
1001497 As used herein “von Willebrand Disease” refers 1o the group of diseases caused by a
deficiency of von Willebrand factor. Von Willebrand factor helps blood platelets chrmp
together and stick to the blood vesse! wall, which is necessary for normal blood cloiting. As
described in {urther detail hevein, there are several types of Von Willebrand disease.

100158] As used herein, the terms "hemophilia” or "haemophilia” refer to a group of disease
states broadly characterized by reduced blood clotting or coagulation. Herophilia may refer
to Type A, Type B, or Type C hemophilia, or to the composite of all three diseases types.
Type A hemophilia (hemophilia A} is cansed by a reduction or loss of factor VI (FVHD
activity and is the most prominent of the hemophilia subtypes. Type B hemophilia
{hemophilia B} resulis from the loss or reduction of factor IX (FIX) clotiing function. Type
C hemophilia (hemophilia C) is a consequence of the loss or reduction in factor X1 (FXD
clotimg acuvity, Hemophtlia A and B are X-linked diseases, while hemophilia Cis
autosomal. Corpmou ireatments for hemophilia include both prophylactic and on-demand
administration of clotiing factors, such as FVI, FIX, including Bebulin®-VH, and FXI, as
well as FEIBA-VH, desmopressin, and plasma nfusions.

190151} The terms “isolated,” “purified,” or “biciogically pure” refer to material that is
substantially or esseptially {ree from components that novmally accompany 1 as found in its
native state. Purity and homogeneity are typically determined uéing analytical chemistry
technigues such as polyacrylamide gel electrophoresis or high performance liquid
chromatography. VWF is the predominant species present in a preparation is substantially
purified. The term “purified” in some embediments denotes that & nucleic acid or protein
gives rise lo essentially one band in an electrophoretic gel. In other embodiments, i means
that the nucleie acid or protein is at feast 50% pure, more preforably at least 60%6, 65%, 70%,
75%, 80%, 85%, 909, 95%, 96%, 97%, 98%, 99% or more pure. “Purlfy” or “purification”
in other embodiments means removing at least one contaminant from the composition to be
purified. Io this sense, purification does not reqguire that the purified compound be

homogenous, e.g., 108% pure.
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{H01582] As used herein, "administering” (and all grammatical equivalents) includes

intravenous administration, intramuscular admunistration, subcutaneous adminisiration, oral
administration, administration as a suppository, topical contact, intraperitoneal, intralesionat,
or intranasal administration, or the implantation of 2 slow-release device, e.g., a mini-osmotic
pump, to & subject. Adminisiration is by any route including parenteral, and transmucosal
{e.g.. oral, nasal, vaginal, rectal, or transdermal). Parentoral administration includes, e.o.,
infravenous, intramuscular, intra-arteriole, imradermal, subcutaneous, intraperitoneal,
intraventricular, and intracranial. Other modes of delivery include, but are not Hmited to, the
use of lipesomal formulations, intravenous infusion, transdermal patches, efe.

{08153} The terms "therapeutically effective amount or dose” or "therapewtically sufficient
amourt or dose™ or "effective or sufficient amount or dose” refer o 8 dose that produces
therapeutic effects for which it is admpistered. For example, a therapeuiically effective
amount of a drug useful for treating hemophilia can be the amount that is capable of
proventing or relieving one or more svinptoms associated with hemophilia. The exact dose
will depend on the purpose of the treatment, and will be ascertainable by one skilied in the art
using known techniques (see, e.g., Lisberman, Pharmaceutical Dosage Forms {vols. 1-3,
1992%, Lloyd, The Ari, Science and Technology of Pharmacentical Compounding (1999
Pickar, Dosage Calculations {1999); and Remingron: The Science and Pracrice of Pharmacy,
20th Hdition, 2003, Gennaro, Ed., Lippincott, Williams & Wilking).

[60154] Asused herein, the terms “patient” and “subject” are used interchangeably and refer
1o 2 mammal (preferably bursan) that has a disease or has the potential of contracting a
discase.

{06155} As used herein, the term "about” denoles an approximate range of pius or minus
16% from a specified value, For instance, the language "about 20%" encompasses a range of
18-22%.

[88156] As vsed herein, the term “hall-life” refers to the pertod of time it takes for the
amount of a substance undergoing decay (or clearance from a sample or from a patient) to

decrease by half

Compositions of the invention

[80157] The present invention utilizes compositions comprising recombinant von Willebrand
Factor (r VWE} for treaiment of coagulation disease, such as VWD and Hemophiliz A, In
some embodiments, the present invention utilizes rVWF in combination with Factor VIII
(FVI). The co-adomistered FVII oy be recombinant (fFVIY or plasmua derived

(pdFVIH}. In preferred aspects, the compositions of the present invention stabilize in vive
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Facior VHI activity {(also referred to herein as plasma Factor VI activity) such that the in
vive half-life of Factor VI 1s extended as compared to that in subjects that have not been
adrmuinistered rVWE or that have been adminisiered pd VWY, Measuring the extent to which
rVWE stabilizes FVIH activity (including extension of FVHI halfuife) can be carried out
using methods known i the arl. The level of FVIT activily can be measured by, for instance,
one-stage clotting assays, chromogenic assays, and immunoassays {sce for example Lippi et
al., Blood Coagulation & Fibrinobysis, 2009, 20(1):1-3, BEuropean Pharmacopoeia (Ph. Eur.,
3.suprd BEd. 1997:2.7.4), and Chandler et al.,, Am J. Clin. Pathol., 2003, 120:34-39, cach of
which is hereby mcorporated by reference in its entirety for all purposes and in particular for
all teachings related 10 assays of FVIIT level and activity},

130158} In certam embodiments, VWFE proteins of the invention may comprise a consirudt,
for example, prepared as in WO 1986/06096 published on Oct, 23, 1986 and UK, patent
application Ber. Na. §7/559,500, filed on Jul. 23, 1990, in the name of Ginsburg et al., which
ts mcorporated herein by reference with respect Lo the methods of producing recombinant
YWE. The VWF useful for the present invention includes all potential forms, including the
monomeric and multimerie forms. One particularly useful form of VWF are homo-multimers
of at {east two VWFs, The VWF proteins may be either a biologically active derivative, or
when to be used solely as a stabilizer for FVHI the VWT may be of a form not hiclogically
active. [t shouid also be understood that the present invention encompasses different forms of
VWEF to be nsed in combination. For example, a composition useful for the present invention
may include different muoltimers, different denvatives and both biclogically active derivatives
and derivatives not biologically active. '

180159] In primary hemostasis VW serves ag a bridge between platelets and specific
componerts of the extracellular matrix, such as collagen. The biclogical activity of VWF in
this process can be measured by different in vitro assays (Turecek et al., Semin, Thromb,
Hemost. 28: 149-160, 2002). The ristocetin cofacior assay is based on the agglutination of
fresh or formalin-fixed platelets iduced by the anfibiotic ristocetin in the presence of VWF,
The degree of platelet agglutination depends on the VWF concentration and can be measured
by the turbidimetric method, e.g. by use of an aggregometer (Weiss et al., J, Clin. Invest. 52:
2708-2716, 1973; Macfarlane et al,, Thromb, Diath, Haewmorrh, 34: 306-308, 19751, The
second method 1s the collagen binding assay, which s based on ELISA technology (Brown et
Bosak, Thromb, Res. 43: 303-3117, 1986, Favaloro, Thromb. Haemost, 83: 127-135, 2000). A
mucrotiter plate 1s coated with type T or 11} collagen. Then the VWF is bound to the collagen
surface and subsequently detected with an enzyme-iabeled polyclonal antibody. The last step

is the substrate reaction, which can be photometrically monttored with an ELISA reader. As

~¥
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provided herein, the specific Ristocetin Cofactor activity of the VWF (VWF:RCo) of the
present mvention is generally described in terms of mU/ug of VWF, as measured using in
Vitro assays.

{84168] An advaniage of the rVWF compositions of the present invention over pd VWF i3
that F'VWF exhibits a higher specific activity than pdVWF. In some embodiments, the
TVWE of the inveniion has a specific activity of at least about 28, 22.5, 25, 27.5, 30, 32.5, 35,
37.5,40,42.5, 45,4753, 50, 52.5, 55, 57.5, 60, 62.5, 65, 67.5, 70, 72.5, 75, 77.5, 80, 82.5, 85,
87.5,90,92.5, 05, 97.5, 100, 105, 114, 115, 120, 125, 130, 135, 140, 145, 150 or more
ml/ug. In one embodiment, rVWE used in the methods described herein has a specific
activity of from 20 mU/ug to 150 mU/pg. In another embodiment, the VWF has a specific
activity of from 30 mU/ug to 120 mU/ug. In ancther embodiment, the rVWF has a specific
activity from 40 mU/pg to 90 mU/pg. In yei ancther embodiment, the rVWF has a specific
activily selecied from variations 1 10 133 found in Table 1,

Table 1. Exemplary embodiments for the specific activity of VWY found in the

compositions and used i the methods provided herem.

{(mU/ue) (U /ug) {(mU/ug) {mU/pg}
20 Var 1 110 Var, 35 © 40-158 | Var. 68 | 70-120 | Var, 101
22.5 Var, 2 115 Var. 36 0 40-140 1 Var 69 | 706-110 | Var, 102
25 Yar, 3 126 Var. 37 | 40-130 | Var. 70 | 70-100 | Var. 103
275 Var, 4 125 Var, 38 | 40-120 | Var, 71 70-90 | Var, 104
30 Var, 5 130 Var. 39 | 40-1180 | Var. 72 70-80 | Var, 105
32,3 Var. 6 135 Var. 40 | 40-100 | Var. 73 | 80-150 | Var 104
35 Var, 7 140 Var, 41 40-9( Var, 74 | 80-140 | Var, 147
37.5 Var. 8 145 Var. 42 40-80 Var. 75 | 80-130 | Var, 108
4() Var. 9 150 Var, 43 4(-70 Yar, 76 | 80-128 | Var, 109

42,5 Var. 10 | 206-150 | Var 44 4060 Var, 77 | 80-110 | Var. 110
45 Yar, 1} 20-140 1 Var 45 4(-50 Var, 78 ¢ 80-100 | Var. 111
47.5 Var, 12 | 20-130 § Var 46 | 30-150 | Var 7% 80-90 1§ Var. 112
50 Var. 13 | 20120 | Var 47 ¢ 538-140 | Var, 80 | 90-150 | Var. 113
52.5 Var. 14 | 206-110 | Var. 48 | 50-13¢ ¢ Var 81 | 90-140 | Var, 114
55 YVar, 15 | 20-10G | Var 4% | 50-120 | Var 82 0 90-130 | Var 115
57,5 Var. 16 28-60 Var. S-110 1 Var 83 ¢ 00-120 | Var, 116
60 YVar. 17 20-80 Var, 5G-100 YVar, 84 1 S0-110¢ | Var 117
62.5 Var. 18 2070 Var, 50-8¢ Var. 85 | 90-100 | Var. 118
63 Var. 1 20-60 Var, 50-80 Yar, 86 | 100-130 | Var 119
a7.5 Var, 20 Z3-50 Var, 50-70 YVar, 87 | 100-3144 | Var 120
74 Var, 21 20-40 Var, 5 50-60 Var, 88 | 106-136 | Var. 121
72.5 Var, 22 1 30-150 | Var 60-150 | Var, 89 | 100-120 | Var |
75 Var. 23 | 30-3140 ¢ Var 60-140 ¢ YVar 90 | 100-110 | Var 12
77.5 Var 24 ¢ 30-130 | Var. § 60-130 1 Var. 91 | 110-158 | Var, 12
80 YVar 25 | 30-120 1 Var 60-120 1 Var, 92 | 110-140 | Var, 125
82,5 Var, 26 | 30-110 | Var 60-110 | Var 93 | 116130 | Var. 12
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RS Var. 27 | 30-100  Var. 61 | 60-100 | Var 94 | 116-120 | Var, 127
87.5 Var, 28 30-940 Yar, 62 6i-58 Var, 95 | 126-150 | Var, 128
G0 Var. 29 30-80 Var. 63 66-80 Var, 96 | 120-140 | Var 120
975 Var. 30 30-70 Var, 64 60-71 Var, 97 | 120-130 | Var. 130
95 Var, 31 30-60 Var. 65 | 70-150 | Var 98 | 130-150 1§ Var, i3
975 Var, 32 30-50 YVar. 66 ¢ 70-140 ¢ Var. 89 | 130-140 | Var 1
0 Yar, 33 30-40 Var, 87 | 70-130 | Var. 160 140158 | var 1
105 Var, 34 |
Var, = Variation

{86161} The rVWF of the present mvention 18 highly multuneric comprising about 10 to
about 40 subunits. In further cmbodiments, the multimeric TVWE produced using methods of
the present invention comprise about 10-30, 12-28, 14-26, 16-24, 18-22, 20-21 subunits. In
further embodiments, the rVWFE is present in multimers varying in size from dimers o
multimers of over 40 subumits > 10 pullion Dalions), The largest multimers provide
multiple binding sites that can interact with both platelet receptors and subendothelial matrix
sites of myury, and are the most hemostatically aclive form of VWFE. Asg shown w the
muitimer analysis in FIG. 2 (bottom panel), application of ADAMTSIZ will cleave the ulira-
'iarge rVWE multimers over time, but during production (generally through expression in cell
culture}, rVWE compositions of the present invention are genevally not exposed to
ADAMTSI3 and retam thew highly multimeric structure,

130162] In one cmbodiment, a r¥YWF composition used in the methods described hersin has
a distribution of rVWF sligomers characterized in that 95% of the oligomers have between 6
subunits and 20 subunits, In other embodimends, the a rVWF composition has a distribution
of rVWF oligomers characterized in that 93% of the oligomers have a range of subunits
selected from variations 458 o 641 found in Table 2.

Table 2. Excmplary embodiments for the distribution of tVWFE oligomers found in the

composilions and used in the methods provided herein,

Subunjis Subunits Subonits mubunits

24} Var, 458 | 6-16 Vear. 504 1 12-20 Var. 550 | 20-28 Var. 596
2-38 Yar, 459 1 6-14 Var, 505 1 12-18 Yar. 551 1 28-26 Yar, 597
2-36 ar. 468 | 6-12 Var. 306 1 12-16 Var, 552 20-24 Var, 508
234 Var, 461 | 6-10 Var, 507 1 12-14 Yar, 553 1 20.2 Var, 599
2-32 Var 467 | 6-8 War, SG8 | 14-40 Var 354 1 2240 YVar, 600
2-30 Var, 463 | 8-40 Var. 509 ; 14-38 Var. 555 22-38 Yar, 601
228 YVar, 464 | 838 Var. 5101 14.36 Var, 556 | 22-36 Var, 602
2-26 YVar. 465 | B-36 YVar. 5111 14-24 Yar. 357 | 22.34 Var, 65
2-24 Var, 466 1 6-34 Var, 5% 1 14-32 Yar, 355 22-32 Yar. 604
2-22 Var 467 | 8-32 Var, 5131 143 Var, 359 | 22-30 Yar, 605
2243 Yar, 468 | 8-30 Var, 514 | 14.28 Var, 360 | 22-28 YVar, 606
2-18 Var. 469 | ¥-28 Var, 3151 14-26 Var, 561 | 22-26 Yar, 587

18



WO 2012/171631 PCT/US2012/841957

2-16 Var 470 | 8-26 YVar, 5161 1424 Var, 562 | 2224 Var, 68
2-14 Var, 471 | 8-24 Var, 517 1 14.22 Var, 563 | 24-40 Var, 609
212 Var. 472 | 8-22 Var. $18 | 14.20 Var, 564 | 24-38 Var, 610
2-10 Var, 473 | 8-20 Var, 5191 14-18 Var, 565 | 24-36 Yar, 611
2-8 Var. 474 | 3-18 Var, 5201 14416 Var, 566 | 24-34 YVar. 612
4-44 Var, 475 | 8-16 Var. 5211 16-40 Var 367 | 24-32 Var, 613
4-38" Yar, 476 | 8-14 Var. 522 1 16-38 YVar, 368 | 24-30 YVar 614
4-36 Var. 477 | 8-12 Var. 523 | 16-36 Var, 569 | 24.28 Var. 615
4.34 Var. 478 | 8-10 Var, 524 | 16-34 Var. 370 | 24-26 Var, 616
4-32 Yar, 479 1 106-44 Var, 525 1 16-32 Var, 371 | 26-4( Yar. 617
4-30 Var, 480 | 10-38 YVar, 5326 1 16-30 Var, 572 | 26-38 Var. 618
4-28 Yar, 451 1 10-36 Var. 527 { 16-28 YVar, 573 | 26-36 Var. 619
476 Var, 482 | 10.34 Var, 528 { 16-26 Var. 874 | 26-34 Var. 620
4.24 Var, 483 1 10-32 Var. 529 1 16-24 Var, 575 | 26-32 Var, 621
4-22 Var, 484 | 143-30 Var, 530 1 16-22 Var, 576 | 26-3{ Yar, 622
4-20 Var, 485 | 10-28 Var. 531 1 16-20 Var, 577 | 26-28 Yar, 623
4.18% Var, 486 | 10-26 Sar, 5321 16-18 Var, 578 | 28-40 Var. 624
416 Var. 487 | 10-24 Var, 533 | 18-40 Var, 579 | 28-38 Var, 623
4-14 Var 488 | 10-22 Var, 534 1 18-38 Yar, 580 | 28-34 Yar. 626
4-12 Var, 489 | 10-20 Var 535 1 18-36 Var, 581 | 28-34 YVar, 627
4-10 Var, 490 | 10-18 Var, 536 | 18-34 Var, 582 | 2832 “Var, 628
4-8 Var 401 | 10-16 YVar. 537 1 18-32 Var, 583 | 28-30) Yar, 629
6-40 Var 492 | 10-14 YVar. 538 | 18-30 Var. 584 | 30-4¢ Yar, 630
638 Var. 493 | 10-12 Var. 339 | 18-28 Var, 385 | 30-38 Var, 631
6-36 Var, 494 | 12-40 Var, 540 1 18-26 YVar, 586 | 30-36 | Var. 632
6-34. Var 495 | 12-38 Yar 541 1 18-24 Var. 387 | 30-34 Var, 633
6-32 Var, 496 | 12-36 Var, 547 1 18-22 Var, 588 | 30-32 Var, 634
6-30) Var 407 | 12.34 Var, 543 1 18-20 Yar, 589 | 3240 Var, 635
6-28 Yar 495 | 12-32 Yar, 544 | 2040 YVar, 590 ¢ 32.38 Yar, 636
626 Var, 499 | 12-30 Var, 5345 | 20-38 Var. 301 | 32-36 Var, 537
6-24 Var, 500 { 12.28 Var, 546 | 28-36 Var, 392 | 32-34 Var, 638
6-22 Var, 507 { 12-26 Var, 347 | 20-34 Var, 393 | 34-40 Var, 639
6-20) Var, 302 | 12-2¢ Var. 348 | 20-32 YVar, 594 | 36-38 | Var, 640
6-18 Var, 503 | 12-22 Var, 549 | 20-30 Var, 595 | 38-40 P Var, 641 |

Var. =V aﬂétion
1860163} In one embodiment, 3 1V'WF composition can be charactenized according to the
percentage of TVWF molecules that are present in a particular higher order rVWT multimer
or larger multimer. For example, in one embodiment, at least 20% of TVWF molecules in g
rVWE composition used in the methods described herein are present in an oligomeric
complex of at least 10 subunits, In another ermbodiment, at least 20% of rVWF molecules in
a TVWF composition used in the methods gescribed herein are present in an oligomeric
complex of at least 12 subunits. In yet other embodiments, a rVWFE composition used i the
metheds provided herein has a minimal percentage {e.z., has at least X%) of rVWF

molecules present in a particular higher-order rVWFE multimer or larger multimer {e.g., a
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multimer of at least Y subunits) according 10 any one of variations 134 1o 457 found in Table

3to Table S
Table 3. Exemplary embodiments for the percentage of 'VWF molecules that are present n
a particular higher order rVWF multimer or larger multimer found in the compositions and

used in the methods provided herein.

Minimal Nomber of Subunits in r VWF Multhner
6 8 ig i2 14

10% | Var 134 | Var, 152 | Var, 170 | Var, 188 | Var. 206 { Var, 224
18% | Var. 135 | Var, 153 | Var. 171 | Var, 189 | Var. 207 | Var 223
20% | Var 136 | Var, 154§ Var, 172 | Var, 190 | Var, 208 | Var, 226
' 28%, | Var, 137 | Var. 135 | Var, 173 | Var. 191 | Var, 209 | Var, 227
3% | Var 138 | Var, 136 | Var. 174 | Var. 192 | Var. 210 | Var. 208
38% 1 Var, 139 | Var, 157 | Var, 175 ) Var, 193 ¥Var. 211 ¢ Var, 229
40% | Var, 140 | Var, 158 ) Var, 176 Var, 194 ) Var, 212 | Var, 230

45%5 | Var 141§ Var, 1539 | Var, 177§ Var, 195 | Var. 213 | Var 231
0% | Var. 142 | Var. 166 | Var, 178 | Var, 196 | Var, 214 | Var, 232
8% | Var, 143 | Var, 161 | Var, 179 | Var. 197 | Var, 215 | Var. 233
60% | Var. 144 | Var, 162 | Var, 180 | Var, 198 | Var. 216 | Var, 234
| 65% | Var, 145 | Var, 163 | Var, 181 | Var, 199 | Var. 217 | Var, 235
T8% | Var. 146 | Var, 164 | Var, 182 | Var. 200 | Var, 218 | Var. 236
TR | Var, 147 | Var, 163 | Var, 183 | Var, 201 | Var. 219 | Var. 237
§0% | Var, 148 | Var, 166 | Var, 184 | Var, 202 | Var. 220 | Var, 238
85% | Var, 149 | Var, 167 | Var, 185 | Var 203 | Var. 221 | Var. 23
98% | Var, 150 | Var. 168 | Var, 186 | Var, 204 | Var, 222 | Var, 240
98% 1 Var, 1581 | Var, 169 | Var, I87 1 Var. 205 1 Var. 223 | Var, 241
Var. = YVariation

Minimal Percentage of rVWIE Muolecnles

Table 4. Exemplary embodiments for the percentage of tVWFE molecules that are present in
g particular higher order rVWF multimer or larger multimer found m the compositions and

used in the methods provided herein.

Minimal Mumber of Subunits in rVWF Mullimer

iR 24 22 24 26 28
= 1 10% | Var, 242 | Var, 260 Var, 278 Var, 286 | Var 314 | Var, 332
g T15% | Var. 243 | Var. 261 | Var. 279 | Var, 297 | Var, 315 | Var. 333
B o 28% | Var, 244 | Var 262 | Var, 280 | Var 298 | Var 316 | Var, 334
o5 28% | Var, 245 | Var, 263 | Var, 281 | Var, 299 | Var, 317 | Var, 335
%" 30% | Var, 246 | Var, 264 | Var, 282 | Var, 300 | Var, 318 | Var, 336
£ 1 38% | Var, 247 | Var. 265 | Var, 283 | Var, 301  Var. 318 | Var, 337
% 405%, | Var, 248 | Var, 266 | Var, 284 | Var, 302 | Var, 320 | Var, 338
B L dE%4 | Var, 249 | Var. 267 | Var. 285 | Var, 303 | Var. 321 | Var. 339
g 50%, | Var, 250 | Var. 268 | Var, 286 | Var, 304 | Var. 322 | Var. 340
:§ B5%4 | Var, 251 | Var, 269 | Var, 287 | Var. 305 | Var. 3223 | Var, 341
o

251
0% | Var, 252 | Var. 270 1 Var. 288 | Var, 306 | Var. 324 | Var. 342
$5%,  Var 253 | Var, 271 | Var, 289 | Var. 307 | Var, 325 | Var. 343

P
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T | Var, 234 | Var, 272 | Var, 290 | Var, 308 | Var, 326 | Var. 344
TE% | Var, 255 | Var. 273 | Var. 291 | Var, 309 | Var, 327 | Var, 345
BO% | Var. 256 | Var, 274 | Var. 202 | Var. 310 | Var. 328 | Var, 346
83% | Var, 257 | Var, 275 | Var. 293 | Var, 311 | Var, 329 | Var, 347
9% | Var. 258 | Var. 276 | Var, 294 Var, 312 | Var. 330 | Var, 348
P 98%, | Var, 259 | Var, 277 | Var. 295 | Var, 313 | Var. 331 | Var. 349
Var, = Varallon

Table 5, Exemplary embodiments for the pereentage of rVWE molecules that are present in
a particular higher order rVWE multimer or larger multimer found m the compositions and

used in the methods provided herein.

Minhmal Number of Subunils in r YWF Muliboer

38 32 34 36 I8 40
18% | Var, 350 | Var. 368 | Var. 386 | Var 404 © Var 427 | Vay, 440
18% | Var, 351 | Var 369 | Var, 387 | Var. 405 | Var, 423 | Var, 441
P20% | Var, 352 | Var, 376G | Var. 388 | Var, 406 | Var. 424 | Var, 442

§f P89 [ Var, 353 | Var. 371 | Var, 389 | Var. 407 | Var. 425 | Var. 443
E;“ 30% | Var, 354 | Var, 372 | Var, 390 | Var, 408 | Var. 426 | Var. 444
§ 38% | Var 355 | Var. 373 | Var, 391 | Var, 409 | Var 427 | Var 443
:.«_: 48% | Var. 356 | Var. 374 | Var, 392 | Var 410 | Var. 428 | Var, 446
:ai 4584 | Var, 357 | Var, 375 | Var, 393 | Var 411 | Var. 429 | Var, 447
% 50% | Var, 3538 | Var, 378 | Var, 384 | Var, 412 | Var 430 | Var. 448
@ 58% | Var. 359 | Var. 377 | Var. 395 ) Var. 413 | Var. 431 | Var, 449
;‘E 60% | Var, 360 | Var, 378 | Var, 396 | Var, 414 | Var. 432 | Var. 450
w1 63% | Var 361 | Var, 375 | Var. 387 | Var, 415 | Var. 433 | Var. 45]
E D70% | Var.362 | Var. 380 | Var. 398 | Var, 416 | Var. 434 | Var, 452
ﬁ VOTESG | Var, 362 1 Var 381 | Var, 399 | Var 417 | Var, 435 | Var. 433
= UR0% | Var. 364 | Var, 382 | Var. 400 | Var, 418 | Var. 436 | Var, 454

BB%G | Var, 365 1 Var, 383 | Var, 401 | Var, 419 Var. 437 | Var, 455

£
L
N

§0% | Var. 306 | Var, 384 | Var, 402 | Var. 420 | Var, 438 | Var.
P 9884, | Var. 367 | Var. 385 [ Var 403 | Var, 421 | Var. 439 | var. 4
Var. = Variation '

g

jo 4

{00164] In accordance with the above, the IVWE composition administered to the subject
weight (HMW)Y rVWFE multimers, In further embodiments, the HMW rVWFE multimer
composition comprises at least 10% ~ 80% rVWT decamers or higher order multimers. In
further embodiments, the composition comprises about 10-95%, 20-50%, 30-85%, 44-80%,
50-75%, 60-70% decamers or higher order multimers. In further embodiments, the HMW
TVWE multimer composition comprises at izast about 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90% decamers or higher order multimers,

[86165]) Assessment of the number and percentage of tVWF multimers can be conducted
using methods known in the art, including without limitation methods using electrophoresis

and size exchision chromatography methods to separate VWE multimers by size, for example
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as discussed by Cumming et al, (I Clin Pathol. 1993 May. 46{5): 470473, which 1s hereby

incorporated by reference in its entirety for all purpeses and in particular for all teachings
ted to assessment of VWEF multimers). Such techniques may further include

immunoblotting technigues (such ag Western Blot), in which the gel is immunobiotted with a
radiolabeiled antibody against VWF followed by chemiluminescent detection (see for
example Wen et al,, (1993}, J. Clin. Lab. Anal., 7: 317-323, which is hercby incorporated by
reference in s entirety for all purposes and in particular for all teachings related to
assessment of VWE multimers). Further assays for VWF include VWF: Antigen (VW Ag},
VWE Ristocetin Cofactor (WVWERCof), and VWF:Collagen Binding Activity assay
{(VWF:CBA), which are often used for diagrnosis and classification of Von Willebrand
Dhsease. {see for example Favaloro et al., Pathology, 1997, 29(4): 341-436, which is hereby
fncorporated by referance in its entivety {or all purposes and in particular for all teachings
related to assays for VWF).
10166} In further embaodiments, higher order fVWE multimers of the invention are stable
for about 1 to about 90 hours post-administration. In still further embodiments, the higher
order rYWF nmliimers are stable {or about 5-80, 16-70, 15-60, 20-50, 25-44, 30-35 hours
post-adminisiration. 1o vet further embodiments, the higher order rVWF multimers are stable
for at least 3, 6, 12, 18, 24, 36, 4§, 72 hours post-adminisiration, In certain embodiments the

stability of the rVWF muitimers 18 assessed in witro.
[00167] In onc cmbediment, higher order tVWFE multimers used in the compositions and
methods provided herein have a half life of at least 12 hour post adminisivation. In asother
embodiment, the higher order T VWF multimers have a half life of at least 24 hour post
adminisiration. In vet other embodiments, the higher order yVWE multimers have a half life
selected from variations 642 to 1045 found in Table 6.
Fable 6. Exemplary éﬂl"ﬁﬂdl.ﬂ}ﬂﬂb for the half-life of higher order YWWT multimers found in

the compositions and used in the methods provided herein.

Hours Haurs Hours Hours
atleast 1 | Var, 642 | 4.27 Yar, 743 1 FATR L Var 844 0 24.30 ¢ Var, 945
atleagt 2 | Var, 643 | 4-20 Var, 744 | 14-72 | Var. 845 | 24-27 | Var. 946
atleast 3 | Var. 644 | 4-18 Var, 745 | 14-66 | Var, 846 1 27290 | Var. 947
atleast 4 | Var. 645 [ 4-16 | Var. 746 | 14-60 | Var. 847 | 27-84 | Var. 948
atleast 5 | Var, 646 1 4-14 Var, 747 | 14-54 | Var, 848 | 27-78 | Var, 949
atleast &6 | Var, 647 | 4-12 Var, 748 | 14-48 | Var 849 | 27.72  Var. 950
at least 7 ¢ Var, 648 § 4-10 Var, 749 | 14-45 | Var, 850 | 27-66 | Var, 951
atleast 8 | Var. 649 | 4-8 Var, 750 | 14-42 | Var 851 27-60 | Var, 852
atleast & § Var 6301 4.6 Var, 751 | 14-39 | Var 832 { 27-54 | Var, 853
ai teast 10§ Var. 6 6-80 Var, 752 1 14-36 | Var 853 1 27-48 1§ Var, 954
atfeast 11 | Var 652 | 6-84 War, 7533 ¢ 14-33 | Var 854 1 30-90 | Var. 955
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at feast 12 1 Var. 033 | 6-78 Var. 754 | 14-30 | Var, 835 1 30-84 | Var. 954
at least 14 ¢ Var. 654 | 6-72 Var, 755 1 14-27 | Var. 856 | 30-78 | Var. 957
atleast 16 | Var, 6535 | 666 | Var, 7536 | 14-24 | Var, 857 | 30-72 | Var 95¢
ai least 18 | Var, 636 | 660 Var, 757 | 14-22 | Var, 858 | 30-66 | Var, 939
at least 20 | Var, 657 { 6-534 Var, 758 | 14-20 ¢ Var 859 1 30-60 | Var. 960
D at least 22 | Var. 658 | 6-48 Yar, 759 | 14-18 1 Var 860 | 30-54 | Var, 961
L alleasl 24 | Var, 659 | 6-45 Var. 760 | 14-16 | Var 861 | 30-48 | Var. 962
at least 27 1 Var, 660 | 6-42 Var, 761 | 16-8G | Var, 862 | 33-45 | Var. 963
at leaat 30 1 Var. 661 | 638 Var, 762 | 16-84 | Var 863§ 30-42 | Var, %64
ab least 33 1 Var 662 1 6-36 1 Var. 763 | 16-78 | Var, 864 | 30-39 | Var, 965
at {oast 36 | Var, 663 | 6-33 Var, 764 | 16-72 | Var 865 | 30-36 | Var. 966
at least 39 - Var. 664 | 630 Yar, 765 | 16-66 | Var. 866  30-33 | Var, 967
at least 47 1 Var, 665 | 627 Var. 766 | 16-60 | Var, 867 | 33-90 | Var, 968
at least 45 1 Var, 666 | 6-24 Var. 767 | 16-54 | Var, 868 | 33.84 | Var. 969
at least 48 ¢ Var, 667 1 6-27 Var, 768 1 16-48 | Var, B9 | 33.78 | Var. 970
at least 54 | Var, 668 | 6-20 Var, 769 | 16-45 1§ Var, 870 | 33-72 | War. 971
at least 60 | Var. 669 | 6-18 Var. 770 | 16-42 | Var 871 0 33.66 | Var. 972
at leagt 66 Var, 670 1 6-16 Var, 771 | 16-39 | Var, B72 1 33-60  Var 973
at teast 72 0 Var, 671 ¢ 6-14 Var. 772 | 16-36 | Var. 873 ( 33-54 | Var. 974
at teast 78+ Var, 672 ¢ 6-12 | Var, 773 | 16-33 | Var, 874 | 33-48 | Var, 975
at least 84 | Var, 673 1 6-10 | Var, 774 | 16-30 | Var 875 3343 | Var. 976
at least 90 | Var, 674 | 6-8 Var, 775 | 16-27 | Var, 876 [ 33.42 | Var. 977
2G4} Var, 675 ; 880 Yar, 776 | 16-24 | Var 877 1 3329 | Var 978
2-84 Yar, 676 | 8-84 Vay, 777 1 16-22 | Var B78 1 3336 | Var, 979
2-78 Yar. 677 | 8-78 Var, 778 V1620 1 Var, 879 1 36-90 | Var, 980
272 Sar, 678 | 8-72 Var. 779 | 16-18 | Var 880 36-84 | Var 98]
2-66 YVar, 6790 8-66 Var, 780 | 18-90 | Var 8R! @ 36-78 | Var, 982
2-60) Var, 630 ¢ 8-60 | Var, 781 | 1884 | Var 882 | 36-72 | Var. 983
2-54 Var. 681 B-34 Var, 782 | IR-7T8 | Var, 883 | 36-866 | Var 984
2-48 YVar, 682 | 5-48 | Var 783 | 18-72 | Var 884 | 36-60 | Var, 983
245 Var, 683 B-45 Var, 784 | 18-66 | Var 885 1 36-54 | Var. 988
2-42 Var, 684 | 8-47 Var, 785 | 18-60 | Var, 886 § 3648 | Var 987
2-30 P Var, 685 | §-39 Yar, 786 1 18-534 | Var. 887 | 36-45 | Var, 988
2-36 Var. 686 | 8-3A Var, 787 1 18-48 | Var SHE | 30-47 | Var, 989
2-33 YVar 687 | 833 Var, 788 | 18-45 | Var, 888 1 36-39 ; Var, 990
2-39 Var, GBE | 8-30 | Var, 789 | 18-42 | Var, 890 | 3990 | Var, 99}
2.27 Yar. 689 | §.77 Var, 790 | 18-39 | Var 891 { 39-84 | Var 942
2-24 YVar, 400 | 8.24 Var, 791 | 18-36 | Var, 892§ 39-78 | Var. 993
227 YVar, 6581 | B-37 Var, 792 | 1832 | Var 893 1 30.72  Var, 994
224} Yar, 692 | 820 Var, 793 | 18-30 | Var, 894 | 39-66 | Var, 903
2-18 EVar, 693 1 R.18 Var, 794 1 18-27 | Var. 895 | 3960 | Var, 096
Z-16 FVar, 694 | 8-16 Var, 795 1 18.24 | Var, 896 | 30.54 [ Var, 997
Z2-14 C Var, 695 1 8-14 Var, 796 | 18-22 | Var, 897 { 39-48 | Var, 998
2-12 Var, 6896 1 8-12 Vay, 797 1 18-20 | Var, 398 | 30-45 | Var, 699
2-16 YVar, 697 1 810 ¢ Var, 798 | 20-00 | Var, 899 | 30.42 | Var 1000
28 YVar, 698 | 16-80 | Var, 799 | 20-84 | Var, 900 § 42-90 § Var, 1001
2-6 Var. 699 1 16-84 | Var 800 | 20-78 | Var. 901 | 42-84 | Var 1002
24 Var, 700 1 10-78 | Var, 801 | 2072 | Var. 907 | 42-78 | Var, 1003
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3-00 Yar. 701 | 10-72 | Var. 802 | 20-66 | Var. 903 | 42-72 | Var. 1604 |
3-84 Var. 707 | 10-66 | Var, 803 | 20-60 | Var. 904 | 42-66 | Var, 1005 |
L 3.78 Var, 703 | 10-60 | Var. 804 | 20-54 | Var. 905 | 42.60 | Var. 1006
L 3.72 Var. 704 | 10-54 | Var. 805 | 20-48 | Var, 906 | 42-54 | Var, 1007
3-66 Var. 705 | 10-48 | Var. 806 | 20-45 | Var. 907 | 42-48 | Var. 1008
3-66 Var. 706 | 10-45 | Var. 807 | 20-42 | Var. 808 | 42-45 | Var, 1009 |
3.54 Var. 707 | 10-42 | Var, 808 | 20-39  Var. 909 | 45-90 | Var. 1010
3-48 Var. 708 | 10-39 | Var, 809 | 20-36 | Var, 910 45-84 | Var. 1011
' 3.45 Var. 706 | 1636 | Var. 810 | 20-33 | Var, 911 | 45.78 | Var, 1012
F3-42 Var, 710 0 10-33 | Var, 811 | 20-30 | Var 912 4572 | Var, 1013
3.3¢ Yar, 711 1 10-30 | Var. 8121 20-27 | Var. 913 45-66 | Var, 10614
3-36 Var. 712 0 127 | Var, 813 | 20-24 | Var, 914 | 45-60 | Var. 1413
3-33 Var. 713 | 10-24 | Var, 814 | 20-22 | Var. 915 45-54 | Var., 1016 |
3-30 Yar, 714 11022 | Var. 815 | 22-90 | Var. 016 | 45-48 | Var. 1017
L 3.27 Var, 715 1 10-20 | Var, 816 | 22-84 | Var. 917 | 48-90 | Var. 1018
3-24 Var. 716 1 10-18 | Var, 817 | 22278 | Var. 918 | 48-84 | Var, 1019
3.22 Var. 717 | 10-16 | Var. 818 22-72 | Var. 919  48.7% | Var, 1020
326 Var, 718 | 10-14 | Var. 8191 22-66 | Var. 920 | 4872 | Var. 1021
3-18 Var, 719 1 10-12 | Var, 820 | 22-60 | Var, 921 | 48-66 | Var. 1322
316 Yar, 72000 12-90 | Var, 821 | 22.54 | Var. 922 1 48-60 | Var, 1023
3-14 YVar, 721 | 12-84 | Var, 822 | 22-48 | Var. 923 | 48-54 | Var. 1024
3-12 Var. 722 1 12.78 | Var. 823 | 22-45 | Var. 924 | 54-90 | Var. 10253
3-10 Var, 723 1 12-72 | Var, 824 | 22.42 | Var. 925 | 54-84 | Var, 1026
3-8 Var. 724 | 12-66 | Var, 825 0 22-39 | Var 926 | 54-78 | Var, 1027
3.6 Var, 725 | 12-60 | Var, 826 | 22-36 | Var. 927 1 54-72 | Var. 1028
3.4 Var, 726 | 12-54 | Var, 827 | 22-33 | Var. 928 | 54-66 | Var. 1029
4-90 Var, 727 1 12-48 | var. 828 0 22-30 | Var 929 | 54-60 | Var. 1030
4-84 Var. 728 | 1245 | Var, 829 1 22.27 | Var, 930 | 60-90 | Var. 1031
4.75 Var, 729 | 12442 | Var. 830 | 22-24 | Var. 931 | 60-84 | Var, 1032
4.7 Var, 730 1 12-39 | var, 831 1 24-96 | Var 932 | 60-78 | Var, 1033
L4606 Var. 731 1 12-36 | Var. 832 | 24-84 | Var, 933 60-72 | Var. 1034
460 Var, 732 0 12-33 | Var, 833 1 2478 | Var, 934 | 60-66 | Var, 1835
4-54 Yar, 733 1 12-30 | Var. 834 | 24-72 | Var. 935 | 66-90 | Var, 1036
448 Var. 734 ¢ 12-27 | Var 835 1 24.66 | Var 938 66-84 | Var 1037
4-45 Var, 735 1 12-24 | Var. 836 | 24-60 | Var, 937 | 66-78 | Var. 1038
4-42 Var. 736 | 12-22 | Var. 837 | 24-54 | Var. 938 | 66-72 | Var, 1639
4-39 War. 737 | 12.20 | Var. 838 | 24.48 | Var. 939 | 72.80 | Var. 1040
4-36 | Var, 738 L 12218 | Var, 839 | 24-45 | Var, 940 | 72-84 | Var, 1041 |
4.33 Var, 739 0 1216 | Var, 840 | 24.42 | Var, 941 | 72-7% | Var. 1042
4.0 Var, 740 | 12-14 | Var, 841 | 24.39 | Var, 942 | 7890 | Var. 1043
4-27 | Var, 741 | 14.90 | Var, 842 | 24-36 | Var, 943 | 78-84 | Var, 1044
4.24 L Var, 747 | 14-84 | Var. 843 | 24-33 | Var. 944 | 84-00 | Var, 1045

Var, = Variation

[60168] Tu further aspects, rVWF of use in the present inveniion increases stability of plasma
FVHI, which, as will be appreciated, may inclode pdFVI or ¢FVHI which has been
administered to the patient or it may include FVI endogenous to the palient, or any

-

combination thereof. For example, as shown in FIG. 22, the half-life of plasma FVHT s

1o
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increased in VWD patients receiving rVWF in combination with rFVIH as compared (o

patients recetving FVII (1e., Advate) alone. In further embodiments, rVWF increases half-
life of FVIII by about 1.5 — S-fold as compared to the halftife seen with paticnts receving
EYIH alone. In still further embodiments, vVWF increases half-life of FVIH by about 1.6 -
45 1.5-40,20-3.5 25-30old Inone embodiment, adminisiraiion of rYWF
increases the stability of plasma FVIIL, as compared to the administration of plasma-derived
VWF, by an amount sclected from variations 1046 to 1089 found in Table 7. In a specific
embodiment, administration of & ¥VWEF/FVI complex increases the stability of plasma
FVII, as compared to the adminisiration of plasma-derived VWFE, by an amount selected
from variations 1446 1o 1089 found in Table 7.

Table 7. Excmplary embodiments for the increase in half-life experienced by plasma FVII
after administration of tVWF and fVWE/EVI complexes, as compared to afler

administration of plasma-dertved VWT and plasma-derived VWE/FVII complexes.

inereases in Iocrease in Increase in Increase in
plasma FVIIE plasma FVII plasmea FYVIT plasma FVITE
haif-dife half-life half-life half-life
Var, Var. Var. Var,
at feast 1.5-fold 1646 | 3.0-{old 1057 | 1.5-2.80 fold 1058 | 2.5.3.0 fold 1079
Var. Var, Yar. Var.
at feast 2.0-fold 1047 | 3.5-fold 1038 1 2.3.0 fold 1669 | 3-3.0 fold 10880
Var, ar, YVar, Var.
at teast 2.5-fold 1048 | 4.0-fold 1039 | 2-4.5 foid 1676 | 3-4.5 fold 1081
Var.- Var, Yar, YVar.
at least 3.0-fold 1049 | 4. 5-fold 1060 1 2-4.0 fold 1071 1 3-4.0 fold 1082
Var. Var. Var. War.
at least 3.5-fold 1050 § 5.¢-fold 1061 | 2-3.5 foid 1072 1 3-35 fold 1683
Var. Var, Var, Var,
at leagt 4.0-fnld 1051 | 1.5-5.8 fold 1062 ¢ 2-3.0 fuid 173 | 3.5-3.0 fold 1084
Var. Var. Var, Var.
at Jeast 4.5 fold 1082 1 1.5-4.5 fold 1003 1 2-2.5 fold 1074 | 3.5-4.5 fold 10R5
Yar. Yar. Yar., Var.
at least 5.0-fold 1053 1 1.5-4.0 fold 1064 | 2.5-5.0 fold 1075 1 3.5-4.0 fold 1086
Var, Vaz. Yar, Var.
L5-fold 1054 | 1.5-3.3 fold (065 1 2.5-4.5 fold 176 | 4-5.0 fold 1087
Var, YVar. Yar. Yar.
2 D-fold 1055 1 1.53-3.8 fold 1066 | 2.5-4.0 foid 1077 | 4-4.5 fold 1088
Var. War. WVar, Var.
2 .3-fold 1056 1 1.5-2.5 fold 1067 | 2.5-3.5 bl 1078 1 4.5-5.0 fold LOBS

Var. = Vartation
[B0E68] In atill fiurther embodiments, the increase in FVIIT half-life is maintained at feast 10,

20, 30, 40, 30, 60, 70, 80, 94, 100 hours afier admindstration of tVWF, In yet further

embodiments, the ncrease in FVHL half-life is meintained at leagt 5-123, 10-115, 15-343, 20~

93, 25.85, 30-75, 35-63, 40-55 hours aftter adminisiration of tVWF.
{30176 In one embodiment, the increase in the mean residence time {MRT) plasma FVIIT is

maintained for 2 time selected from variations 1090 to 1299 found in Table &, after
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adminisiraiton of yVWE. In s specific embodiment, the increase in the half Life of plasma

FVI is maintained for & time selecied from variations 1096 1o 1299 found in Table 8, atfier
administration of a v WWEF/FVI complex.
Tabie 8. Exemplary embodiments for the time plasma FVII stability s maintamed after

adminisiration of FVWE and y VWEF/FVIH complexes.

Hours Hours Hours Hours
at least 6 Var, 10090 | 12-3¢ | Var. 1143 136-114 | Var, 1196 | 60-102 | Var. {248
afleast 12+ Var, 1091 | 12230 | Var, 1144 | 36-108 | Var, 1197 | 60-96 Var, 12459
atleast 18 1 Vay, 1092 | 12-24 | Var 1145 1 36-102 | Var, 1198 | 60-00 Var, 1256
afleast 24 [ Var 1093 | 12-18 | Var 1146 | 36-80 | Var, 1199 | 60.84 Var. 1251
atleast 3G | Var, 1094 § 18-120 | Var, 1H47 | 36.80 | Var, 1200 | 60.78 Var, 1252
ot least 36 | Var, 1095 | 18-114 | Var. 1148 | 36-84 | Way 1201 | 60-72 Var, 1253
atleast42 | Var, 1096 | 18-108 | Var 1149 | 36-78 | Var 1202 | 80-86 Var, 1254
at least 48 | Var, 1007 1 18102 1 Var, 1130 | 3672 | Var, 1203 | 66-120 | Var, 1258
at least 54 | Var, 1098 | 18-96 1 Var 1131 | 36-66 | Var, 1204 | 66-114 | Var, 1256
atleast 60 | Vap 1099 1 1890 | Var 1157 1 36-60 | Var, 1205 | 66-108 | Var 1257
atleast 66 | Var, 1I00 | 18-B4 | Var, 1153 | 36-34 | Var, (206 | 66-102 ! Var. i2
atleast 72 | Var. 1101 | 18-78 | Var 1154 | 36-48 | Var. 1207 | 66-9% Yar, 12
at least 78 1 Var, 1102 1 18-72 | Var, 1155 1 36-42 | Vag, 1208 | 66-90 Var, 126(
atleast 84 | Var, 1103 | 18-06 | Var 1156 | 42-120 | Var 1209 | 66-54 Var, 1261
atfeast 90 | Var. 1104 | 1B-68 | Var 1157 1 42-114 | Var, 1210 | 66278 Var. 1267
af feast 96 | Var 1105 1 18-534 | Var 1158 1 42108 § Var, 1211 | 66-72 Var, 1263
at least 102 ¢ Var, 1106 | 18-48 | Var, 1159 1 42-102 | Var, 1212 | 72-120 | Var. 1764
at feast 108 | Var, 1167 | 1842 | Var 1160 [ 42-96 | Var 1213 | 72-114 § Var, 1265
atlcast 114 | Var, (108 | 1836 | Var 116} 14280 1 Var 1214 § 72-108 | Var, 1266
atlenst 120 1 Var, 1109 | 18-30 ¢ Var, 1162 1 42-83 | Var, 1215 | 72-102 | Var, 1267

6120 Wap, 1116 1 1824 | Var 1163 1 42-78 0 Var, 1216 1 T2-96 YVar, 1268
6114 Var, 3111 ] 24-120 1 Var, 1164 | 42.72 1 Var, 1217 | 72.00 Var, 1269
6-108 Var, 1112 4 24-114 1 Var, 1165 | 42-00 | Var, 1218 | 7284 Yar, 1274
6-102 Yar, 1113 | 24-108 1 Var, 1166 | 42-60 | Var. 1219 | 72-7% Yar, 1271
6-3G Var 1114 | 24-102 | Var. 1167 | 4254 | Var. 1220 | 78120 | Var. 1272
G- Var, 1115 | 24-96 | Var 1168 | 4248 | Var, 1221 | 78114 | Var 1273
6-34 Var, 1116 { 2490 | Var 1169 ¢ 48120 ¢ Var 1222 1 781068 | Var, 1274
678 Voar, 117 1 24-84 | Var, 1170 | 48114 | Var, 1223 ¢ 78-102 | Var, 1275
6-72 Yar, 1118 | 24-78 | Var. 1171 | 48-108 | Var, 1224 | 78-94 Var, 1276
6-66 Var, 1119 | 24-72 | Var, 1172 | 4B-102 | Var, 1225 | 78-90 Nar, 1277
-6} Var, 1120 | 24-66 [ Var, 1173 | 48-90 | Var, 1226 1 78-84 Var, 1278
6-54 Var, 1121 | 24-68 | Var. 1174 | 4890 § Var, 1227 1 84120 | Var. 1279
6-48 Var, 1122 | 24-54 | Var, 1175 | 48.84 | Var, 1278 | 584.114 | Var, 1280
$-42 Var, 1123 | 2448 | Var 1176 | 4B-78 | Var, 1220 | 84-108 | Var, 1281
6-36 Var, 1124 | 2442 1 Var 1177 | 48-72 1§ Var 1230 | 84-102 | Var {282
6-30 War, 1125 | 24-36 ¢ Var, 1178 | 4866 | Var, 1231 | 84-96 Var, 1283
524 Var. 1126 | 24-30 | Var, 1179 | 48-60 | Var, 1232 | 84-9¢ Var, 12#4
618 Var, 1127 | 30-120 | Var, 1180 | 48-34 | Vay, 1233 | 90-120 | Var, {285
6-12 Wap, 1128 | 30114 ) Var, 1181 § 54-120 1 Var, 1234 1 90-114 | Var, 1285
12-128 YVar, 1129 | 30-108 | Var, 1182 | 54-114 1 Var 1235 1§ 8G-108 | Vay, 1287
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12-114 Var, 11368 | 30-102 | Var 1183 | 34-108 | Var, 1236 | 8G-107 | Var, I28R
12-108 Var, 1131 | 30-9¢ | Var. 1184 | 34-107 | Var, 1237 | 90-96 Var, 1289
12-162 YVar, 1132 | 30-90 | Var. 1185 1 54-96 1 Vap, 1238 | 96.120 | Var 12080
12-96 Var. 1133 | 30-84 | Var, 1186 | 5490 | Var, 1236 | 06-114 | Var. 1281
12-90 Var, 1134 1 30-78 1 Var 1187 | 534-84 | Var. 1240 § 96-108 | Var 1202
12-84 Var, 1135 | 30-72 | Var, LI88 | 54.78 | Var, 1241 | 96-102 | Var, 1293
12-78 Var, 1136 | 30-66 | Var 1189 | 534.70 | Var, 1242 | 102-130 | Var. 1204
12-72 Var, 1137 | 30-66 1 Var 1100 | 5466 | Var, 1243 1 162-114 | Var 1285
12-66 Var, 1138 | 30-54 § Var, 110] | 34-60 | Var, 1244 1 102-108 | Var 12586
12-66 Var. 1139 1 30-48 | Var 1192 | 60-120 | Var, 1245 | 108-120 § Var. 1297
12-54 Var, 114G | 30-42 | Var 1193 1 60-114 | Var, 1246 | 108-114 | Var, 1298
12-4% YVar, 1141 | 30-36 | Var. 1194 | 60-108 | Var, 1247 | 114-120 | Var, 1259
12-47 YVar. 1142 | 36-120 § Var, 1193

Yar, = Varation

(081711 In further aspects, the rVWF of the mvention shows an increased effect on the
stability of FVII as compared o the effect of pdVWF, For example, as shown i FiG. 20,
average FVII half-life was increased by rVWF by 5.2 hours over the half-[ife for patients
receiving pdVWE, In further embodiments, rVWF increases average FVI half-life by about
1-15, 2-14, 3-13, 4-12, 5-11, 6-10, 5-9, 6-B hours. In still further embodiments, r'VWF
increases FVI half-ife by about 10% {o about 75% as compared to pdVWE. In yet further
embodiments, TYWTF increases VI half-life by about 10-80%, 15-65%, 20-60%, 23-55%,
30-50%, 35-45% as compared to pdVWE, In certain embodiments, the administration of
rVWF increases the hkalf life of FVII by an amount selecied from variations 1300 to 1643
found in Table 8, as compared to administration of plasma-derived VWF. In vet further
embodiments, the average or percentage increase in FVIIH hall-life 1s maintained at least 10,
20, 34, 40, 50, 60, 70, 80, 90, 100 hours afier administration of TVWF, Ip yet further
embodiments, the increase in FVIIT half-life is maintained al leasi 3-125, 10-115, 15-105, 20-

95, 25-85, 30-75, 35-65, 406-55 hours after adounisiration of IVWE,

E

Table 9. Exemplary embediments for the increase in hal-life experienced by plasma FVIH

after administration of rVWFE and tVWE/TVI complexes.

increase in increase in Increase in Focrease in |

half Hife half ife half life half Hife

atleast 1 hr | Var, 1300 | 5-Bhr “ar, 1387 1 10-95% Yar, 1474 1 35-60% Var, 1561
affeast 2 by | Var, 1301 § 5.7 hr Var. 1388 | 10-90% Yap, 1475 1 38.55% Var, 1562
atleast 3hr | Var 1302 § 3-6hr YVar, 1389 § 1(-85% Var, 1476 | 35-50% Yur, 1563
atleastd hr [ Var 1303 | 6-15%hr Var, 1390 | 10-80% Var, 1477 | 35-45% Var, 1364
atdeast Shy [ Var, 1304 | 6-14 0w Var, 1390 1 §0-75% Var, 1478 | 35-40% Var, 13653
atleastébr | Var 1305 {613l Var. 1392 1 16-70% Var, 1479 1 40-100% Var. 1566
gt leagt Thy | Var 1306 | 4-12 by Var, 1393 1 10-68% Var, 1480 | 40-93% Var, 1567
atleast8hr | Var, 1307 | 6-11hr Var, 1394 1 16-60% Var, 1481 1 40-90% Var. 1368
atleast 9hr | Var 1308 | 610w Var, 1395 1 10-55% Var, 1482 | 48-85% Var, 1569
atteast 10 by | Var 1309 | 6%y Yar, 1398 | 10-50% Yar. 1483 | 4G-80%, Var. 1370
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at feast 11 Ar | Var, 1310 | -8 by Var, 1397 1 106-45%, Yar, 1484 | 40-75% Var, 1571
gtieast 120y | Var 1311 | 67 hy Var, 1398 | 10-40% Var, 1485 | 40-70% Var, 1572
atleast 13 hr | Var. 1312 | 7-15 br Vay, 1399 1 10-35% Var, 1486 | 40-65% Yar, 1573
at least 14 by | Var 1313 1 7-14 e Var, 1400 ¢ 14-30% Yar. 1487 | 40-60% Var, 1574
atleast 15hr | Var, 1314 | 7-13 hr Var, 1401 | 14-23% YVar, 1488 1 40-53% Var, 1575
{hr Var. 1315 1 7-12 4 Var, 1402 | 10-20% Var, 1489 | 40-50% Var, 1576
2hr Var. 1316 | 7-iltwr Var, 1403 | 10-153% Yar, 1490 | 40-45% Var, 1577
Jhr Var. 1317 | 7-10hr Var, 1404 | 15-160% Var, 1491 | 43-160%, Var, 1578
4 by Var, 1318 | 79y Yar, 1405 | 15-95% Var, 1492 1 45.95% Var, 1579
3 hr Var 1319 | 7R by Var, 1406 | 15-90% Var, 1493 | 43-90% Var. 1580
6 hir Yar. 132 8-15 hr Var, 1407 | 15-85% Var. 1494 | 45-85%% Var, 1581
7 hr Vur, 1321 | B-ldbr Var, 1408 | 15-80% Var, 1495 | 45-80% Var, 1582
8 hr Var, 1322 | 8-13 W Var, 1400 | 15.75% Var, 1496 | 45-75% Var, 1583
S hr Yar 1323 | 8-12 by Var, 1410 | 15-70% Vax, 1497 1 43.70% YVar. 1584
10 hr Var, 1324 | 811 by Var 1411 | 13-65% Var, 1498 | 45-63%, Var, 1585
i1 by War. 1325 1 B-10ht Var, 1412 ¢ 15-607%: Var. 1499 | 45.60% Vay. 1586
12 b War, 1326 | 89 hr Vap, 1413 | 15-35% Yar, 1500 | 43-55%, Var, 1587
13 hr Var. 1327 | 913 hr Var. 1414 | 15-30% Var, 1501 1 45-50% Var 15388
i4 hr Var. 1328 | @14 Var. 1415 1 15-45% [ Var, 1362 | 50-100% Yar, 1589
15 by Var, 1329 | %13y Var, 1416 | 15-40% Var, 1563 | 30-95% Var, 1590
1-13 by Var, 1330 | S-12 Var, 1417 | 15-35% Var, 1504 | 50-90% Var. 1391
i-14 hyr Jar. 1331 | 9-11 by Var. 1418 1 13-30% Var, 1305 | 30-85% WVar, 1592
P10 b Yar 1332 | 9100y Var, 1419 | 15.25% Var, 1506 1 S0-B0% Yar, 1593
L 1-12 by Var, 1333 | 10-15 1w Var, 1420 1 15209 Yar, 1507 | 50-73% Var. 1594
111 br Var. 1334 | i0-14 by Var, 1421 1 20-100% Yar, 1508 | 50.70% Var. 1595
1-10 by Var. 1335 1 i6-13 by Var, 1422 1 20-95% Var, 1369 1 S3-65% Vay, 1596
1-9 hr Var, 1336 1 10-17 hw Var, 1423 | 20-%% Var, 1510 | 58-60% Var, 1597
1-8he Var, 1337 | 10-11 by Var, 1424 1 20-85% Var, 1511 | 5(-35% Var. 1598
1-7 br Var, 1338 | 11-18hr Var, 1425 | 20-80% Var, 1512 | §5-100% Vay, 1599
1-6 hr Var, 1339 1 11-14 hr Var, 1426 | 20-75% Var. 1513 : 55.93% Vay, 1600
1-5 b Var. 1340 | 11-13 6 War, 1427 | 20-70% Var, 1514 | 35.90% Var, 1601
1-4 br Var. 1341 | 11-124hr Var 1428 | 20-65% Yar, 1518 | 55.85% Var, 1602
1-3 hr Var, 1342 | 12-154r Var, 1429 | 206-66% Yar, 1516 | 53-80% Vay, 1603
1-2 hr Var, 1343 | 12-14 bir Var, 1430 | 20-535% Var, 1517 | 55-T5% Var, 1604
2-15hr Var 1344 | i2-13hr Var, 1431 | 20-50% Yar, 1518 | 55-70% Var, 16035
2-14 Yar 1345 | 13-15hr Var, 1432 | 20-45% Var. 1519 | 53-63% Var. 1606
2-13 br Var. 1346 | 13-i4hr Var. 1433 | 20-40% Var, 1320 | 55-60% Var, 1607
F2-12 b Yar 1347 | 14-15hr Var, 1434 1 20-35% Var, 1521 | 60-100% Var. 1608
L 0.11 R Sar. 1348 1 oat leagi 10% Vay, 1435 E 20-30% Ve 1527 | 60-95% Var, 1608
2-10 hx Var. 1349 | at least [5% Var, 1436 | 20-25% Var, 1323 | 60-90% Var. 1610
2-9 hr Var, 1350 | at least 20% Var. 1437 § 25-i00% Var, 1524 | 603-85% Var, 1611
-8 br Var. 1351 | atleast 25% Var, 1438 1 25.95% Var, 1525 | 64-80% Var, 1612
2-7 hr Var. 1352 | at least 30% Yar, 1439 | 25-96% Var, 15326 | 60-73% Var 1613
2-6 hr Var. 1353 | atleast 35% Var. 1444 | 25-85% Var, 15327 | 66-70% Var, 1614
2-5 hr Var, 1354 | at least 40% Var, 1441 | 75-80% YVar, 1528 1 683.63% Var, 1615
2-4 by Yar, 1355 | gt Jeast 45% Var, 1442 | 25.75%; Var, 1529 | 63-100% Var. 1616
2.3 hr far. 1356 | at least 50% Var, 1443 | 25-70% Var, 1530 | 65-95% Var, 1617
313 b Var, 1357 | at keast 55% Var, 444 | 25-65% Var, 15331 | 65-90% Var, 1618
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53-14 hr Yar 1358 | at least 60% Var, 1445 1 25-60% Var, 1532 | 65-B5% Var, 1619
3-13 hr Var. 1359 | af least 63%, Var, 1446 | 25-35% Var, 1533 | 65-80% Yar, 1620
3-12 br War, 1360 | atleast T0% Var, 1447 § 25.50% Var, 1534 | 65-75% Var, 1621
3-1% hr Var, 1361 | at least 75% Var, 1448 1 25-45%; Var, 1535 1 65-70% Var, 1622
3-10 hr Var 1362 | atleast 80% Var, 1449 | 25-46% YVar, 1536 | 70-100% Var, 1623
3-9hr Var, 1363 | at least 83% Var, 1430 1 23.33% Var, 1537  74-95% Var, 1624
3-8 hr Var. 1364 | at least 90% Var, 1451 1 28-309% Var, 1538 | 70-90% Var, 1625
3-7 hr Var, 1363 | ai least 95% Var, 1432 1 30-100% Yar, 1539 | 76-85% Var, 1626
3-6 hr Var, 1366 | atleast 100% | Var, 1453 1 30-95% Var, 1540 | 70-80% Nar, 1627
3-5 hr Var 1347 109% 1 Var, 1454 | 36-B09% Var. 1541 | 7-75% ! War, 1628
3-4 br Var, 1368 15% | Var 1455 | 30.85% Var 1542 | 75-100% | Var. 1629
4-13 br War, 1369 20% | Var, 1456 | 30-80% Var, 1543 | 75-85% Var, 1630
414 by Yar, 1370 25% | Var, 1457 | 30-75% Var, 1544 1 75-00% Var, 1631
3-13 hr Var, 1371 30% | Var, 1458 | 307059 Var, 1545 | 75.85% Var, 1632
P4-17 by Var, 1372 359% 1 Var 1459 | 30-65% Yar, 1546 | 75-80% Var. 1633
4-11 by War, 1373 40% | Var, 1460 | 30-60% Var, 1547 1 80-100% Var, 1634
410w War, 137 45%,  Var, 1461 | 33-35% Yoy, 1548 | 8BD.93%, Var, 1633
4-% br Var 1375 50% 1 Var 1462 | 30-30% YVar, 1549 @ 80-90% Var. 1636
4-8 hir “ar, 1376 35% | Var 1463 0 30-45% Var, 1550 | 80-859% Yar, 1637
4.7 by Var, 1377 60% | Var. 1464 | 30-40% Var 1551 1 83-100% Var, 1638
4.6 hr Yar, 13738 63% [ Var 1465 | 30-35% Var, 1552 | 85-95% Var. 1639
4-5 hy War, 1379 7% | Var 1466 1 35.100% Var. 15583 | B5-90% Var, 1640
S-15 hr Yar, 1380 5% { Var, 1467 ¢ 35.95% Var, 1354 1 9D-100%% Var, 1641
5-14 for Var, 1381 80% | Var, 1468 | 35-90% YWar, 1585 | S0-959; Var. 1642
513 b Var, 1382 8504 | Var, 1469 | 13-85% Var, 15536 | 0591009 § Var, 1643
512 T War, 1IR3 90% | Var. 1470 | 35-80% Var, 1557
5-11 hr Var. 13584 95% | Var, 1471 | 35-75% Yar. 1558
5 10 br Var. 1385 100% § Var, 1472 1 35.70% Var, {559
5.0 by Var 1386 | 10-100% Var, 1473 | 35.65% Var, 1560

Var. = Vanation

[80172] In sull further aspects and in accordance with any of the above, the stabilization of
FYI activity by rV'WF as compared to pdVWE can be measured by metrics in addition to
FWIH hall-life, ncluding mean residence time {(MRTY and area under curve (AUJC). In
exemplary embodiments, tVWF increases MRT by about 1-15 hours as compared to pdVWF.
In further embodiments, rVWF increases MIRT by about 1225, 2-20, 3-15, 4-10, 5-9, 6-8
hours as compared to pdVWF, In still Turther embodiments, rVWF increases PV MRT by
about 10-80%, 15-65%, 20-60%, 25-55%. 30-50%, 35-45% as compared to pdVWE, In vet
further embodiments, the average or perceniage increase in FVII half-life is maintained at
least 10, 20, 3G, 40, 50, 60, 74, 80, 90, 100 hours after administration of 'VWE. In certain
emabodiments, the administration of IVWY increases the MRT of FVIII by an amount selected
from vartations 1644 to 1987 found in Table 10, as compared to administration of plasma-

derived VWFE,
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certain embodiments, the increase in MRT of FVII cansed by administration of tVWF is

maintained for a {ime selected from variations 1090 to 1299 found in Table 8.

Table 1. Exemplary embodiments for the increase in FVII mean residence time afler

administration of rVWF and rVWE/FVIIH complexes, as compared to after administration

plasma-derived VWF and plasma-derived VWE/FVII complexes.

af

Increase in

increase in

Increase in |

Increase in

hatf life heatlf B half tife half iife
atleast 1 hr | Var (644 58 br Var, 1730 1069% | Var 1816 35-75% Var., 1902
at feast 2y | Var 1645 | 5-8hr Var, 1731 1§ 16-100% Var, 1817 | 35-T0% Var, 1803
at feast 3 bir Vay, 1646 | 5-Thr Var. 1732 1 16-95% Var. 1818 § 35-65% War, 1904
atleastd hr | Var 1647 | 5-chy Var, 1733 | 10-90% Var, 1819 | 35-60% Var, 1905
at least 5 hr Var, 1048 | 0-15Tr Var, 1734 1 10-85% Var, 1820 | 35-35% Var, 1906
at least 6 by Var, 1649 | 6-14 by Var, 1735 | 10-80% Var, 1821 | 35.50% far. 1967
at least 7 hr Var, 1650 | 6-13 I Var 1736 | 10-75% Var, 1822 | 35-45% Var. 1968
at least B hy Var. 1651 {0120 Var, 1737 ¢ 10-70% Var, 1823 | 35-40% Var, 1909
atleastYhr | Var 1652 | 6-11 hr Var, 1738 | 18-65% Var. 1824 | 40-106% Var. 1918
at least 16 hr | Var, 1653 { 6-10br Var, 1739 | 10-60% Var, 1823 | 40-958% Var, 1911
atleast 11 hy | Var 1634 | 69 hy Var. 1740 | 10-55% Var, 1826 | 40-90% Yar, 1912
atleast 120 | Var 1655 1 6-Bix Var 1741 1 1G-3G% Var 1827 1 40-83% Var, 1913
at feast 13 hr | Var, 1636 | &7 hr Yar. 1742 1 10-45% Var, 1828 | 40-80%. Var. 1914
at Jeast 1d hw | Var, 1687 | -5 YVar, 1743 | 16-40% Var, 1829 | 40-75% Var, 1915
af teast 13 hy | Var 1638 : 714 YVar, 1744  10-35% Yar, 1830 | 40-70% Var, 1216
i hr Ver 1659 § 7-13 hr Var, 1745 1 10-30% Sar, 1831 | 40-63% Var 1917
2hr Var, 1668 | 7-12 I Vag, 1746 10-23% Var. 1832 | 40.60% Var, 1918
3 hr Yar 1661 | 7-11hr Var, 1747 1 10209 Var, 1833 | 40-535% Var, 1918
4 hr Var, 1662 | T-10 Var, 1748 | 10-15% Var, 1834 | 40-50% Var. 1926
Shr Var, 1663 | 7-9 hs Var, 1743 1 15-100% Var, 1835  40-45% Var, 1921
6 hr Var. 1064 | 7-8 hr Var, 1750 § 15-85% Var, 1830 | 45-100% Vay, 1822
7 hr Var. 1668 | §-13 hr Var. 1751 | 15-90% Var 1837 | 43-95% Var 1923
8 by Var, 1666 | B-14 I Var, 1752 1 15-83% Var, [838 | 45908 Var, 1924
S hy Var 1667 | 8-13 hr Var, 1753 1 15-B0¥% Var, 1839 | 45-85% Var, 1925
16 by Var, 1668 | B-1Z hr Var, 1754 | 15.75% Var, 1840 ¢ 45-8B0%, Var. 1926
1L by Var, 1609 1 R-11 hr YVar, 1735 1 15-70% Var, {841 ¢ 45.78% Vag, 1927
12 hr Var 1670 | 8-10kr Var, 1756 | 15-65% Var, 1842 | 45-70% Var, 1928
13 Var, 1671 | 88 hr Var, 1757 { 15-606% Var, 1843 | 45-65%, Var. 1929
14 Var, 1672 | 9-18 by Var. 1738 1 15-55% Vay, 1844 | 45-680% Var, 1930
15 hr Var, 1673 | 0-14hw Var, 1758 | 15-50% Yar, 145 | 45-85% Var, 1831
i-15hy Var, 1674 | 9-13 hr Var, 1760 | 15-45% Var, 1846 1 43-530% Var. 1932
1-1d b Var, 1675 1 9-12 I Var. 1761 ¢ 13-48% Var, 1847 | 50-100% War, 1933
i-i3hy Var, 1676 | 9-11 hr Var, 1762 | 15-335% Var. 1848 5{3—95%. Var, 1934
1-17 by Var, 1677 | 9-104r YVar, 1763 | 15-30% Yar, 1849 1 50-00% Var, 1933
1-11 br Var. 1678 1 10-15hr Var, 1764 | 15-25% E Var, 1858 ¢ 50-83% Var. 1936
1-10h YVar, 1679 | i0-14 b Var, 1765 | 15-20% YVar, 1851 1 30-B0% Var. 1937
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1-9 hr Var, 1688 | 10-13 br Var, 1766 | 20-100% Var, 1837 | S0-75% Var. 193K
1-8 hr Var 1681 1 16-12hr Var, 1767 | 20-95% 4 Var 1833 1 50-T09% Var, 1930
1-7he Var, 1682 1 10-11 b Var, 1768 | 20-90% Var, 1854 1 30-65% Var, 1940
1-6 hr Var, 1683 [ 1i-15hr Var, 1769 1 20-85% Var, 1835 | 30-60% Var, 1941
1-5hr Var, 1684 | 1i-14 hr Var. 1770 1 20-80% Yar, 1R36 | 50-53% Var, 1942
1-4 Var, 1685 { {1-13hr Var, 1771 1 20-75% Var, 1857 | 35.100% Var, 1943
1-3hr Var 16686 | 11-12hr Varp, 1772 & 20-70% Var, 1B58 | 35-95% Var, 1944
1-2hr Var, 1687 | 12-15hr Var, 1773 | 20-65% Var. 1859 1 55-90% Var, 1943
2-15 hr Var, 1688 | 12-i4 hr War, 1774 1 20-60% Var, 1860 | 55-85% Var, 1946
2-14 by Var. 1689 | 12-13 hr Vg, 1775 | 20.558%, Yar, 1861 | 55-80% Var, 1947
2-13 hr Var, 1680 | 13-153hr Var, 1776 | 20-530% Var. 1862 1 §3-75% Var, 1948
212 hr Var, 169 | 13-14tw Var, 1777 1 28-43% Var, 1863 | 55-70% Var, 1949
2-11 hr Var. 1692 | 14-15hr Var, 1778 | 20-40% Var, 1864 | 35-63% Var, 1938
2-10 iy Var, 16Y3 1 at least 0% Nar, 1778 1 20-35% Var, 1865 | S3.60% Var, 1951
2-9 hr Var. 1694 1 atleast 5% Var, 178¢ : 20-36% Var, 1866 | 60-100% Var, 1952
2-8 War, 1095 | at least 20% Var, 1781 | 20-25% Var. 1867 | 50-95% Var, 1953
2-7 hr Var, 1696 | alleast 25% | Var, 1782 | 25-100% Var, 1868 | 60-90% Var, {954
2-6 hr Var, 1697 | at keast 38% Var, 1783 1 25.95% Var, 1869 | 60-B3% Var. 1933
2-5hr Var. 1698 | atleast 35% Var, 1784 | 25-00% Var. 1870 | 60-R0% Ve, 1956
2-4hr Var 1699 ¢ at least 406% Vae, 1785 | 25-85% Var. I871 1§ 6D-73% WVap, 1837
2-3 br Var. 1700 | at least 43% Var, 1786 | 25-80% YVar, 1872 | 60-70% Var, 19538
3-15 Var. 1701 | at least 30% Var, 1787 1 25-75% Var. 1873 | 60-85% Yar, 1939
G-14 hr Var 1707 | atf feast 535% YVar, 1788 | 25-7G% Var, 1874 | 65-100% Var, 1960
3-13fr Var, 1703 | af loast 60% Var, 1789 | 25-85% Var, 1875 | 65-U3% Var, 1961
3-12 br Var. 1704 1 atleast 65% Var. 1790 | 25-60% Var, 1876 | 63-90% Var, 1962
311 b Var, 1705 1 at least 7% Var, 1791 | 25-35% Var, 1877 | 65-85% Var, 1963
3-18 hr Var 1706 | at least 75% Yar, 1792 1 2E.50% Var, 1878 | 3-8 Var, 1964
3-9 hr Var, 1707 | af least 80% Var, 1793 | 25-453% Var, 1879 | 65-73% ¢ Var, 1965
5.8 br Var, 1708 | o leasi 85% Var, 1794 | 25-40% Yar 1880 | 65-70% Vaur, 1966
3-7hr Var, 1709 | atleast30% | Var 1795 | 25-35% Var. 18] ¢ 70-100% Var, 1067
3-6 hy Var. 1710 | af least 5% Vi, 1796 1 25.30% Var, 1882 | 70-05% Yar, 1968
3-5 br Var. 1711 1 at least 100% I ar, 1797 1 30-100% Var, 1883 | T8-90% War, 1869
3-4 hr Var, 1712 10% | Var 1798 | 38-95% YVar, 1884 | TO-83% Var, 1970
415 hr Var, 1713 15% | Var, 1799 | 30-90% Var, {BR5 | 70-80% Var, 1971
4-14 hr Var. 1714 20% | Var, 180D | 30-8B5% Yar, 1886 | 70-T53% War, 1972
4-13 hr Yar 1713 25% | Var 1801 | 30-80% Var. 1887 1| 75-100% Var, 1973
4-12 hr Var, 1716 30% | Var. 1802 | 30-75% Var, 1888 | 75-059¢ Var, 1974
P 4-13 by Var, 1717 33% | Var, 1803 | 36-708% Var, 1880 | 75-90% Yar. 1975
410 by Var, 171§ 40% | Var, 1804 | 30-65% War. 1880 1 75.85%; Var, 1876
4.9 Ty Var. 1719 45%, 1 Var, 1508 | 303-60% Yar, 1891 | 75-80% Var, 1977
4-8 far Var, 1720 50% | Var, 1806 | 30-53% Var, 1892 | B0-100Y% Var, 1978
A4-7 o Var, 1721 5% 1 Var, 1807 | 30-50% Var, 1883 [ 8B-93% Var, 1979
|45 bir Var, 1722 60% | Vag 1808 | 30-45% Var, 1894 | 8G-90% Var, 1980
4-5 hr Var, 1723 65% | Var, 1809 | 30-40% Var. 1893 | 20-85% Var, 1981
5-15 hw Yar, 1724 F09% | Var 1810 1 36-35% Var, 1896 | 85-100% Var, {982
5-14 br Var. 1725 73% | Var 1811 1 33-100% Var. 1897 | 83939 Var, 1083
5413 br Var, 1726 BO% | Var, 1812 1 35-05% YVar 1898 | 25-00% Var, 1984
512 b Var, 1727 5% | Var. 1813 | 35-90% Yar. 1899 ¢ 90-100% Var. 1985
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S-1ihr

Yar. 1728

90%

Var, 1814

35-B5%

Yar, 1900

G-95%

VMar, 1986

5-10 hr

Var, 1729

G554

Var. 1815

35-80%

Var, 19061

9586~ 100%

Var, 1987

YVar, = Vanation

166174 Further exemplary differences between pdV WF and TVWF are provided in the

following table:

pdVWF

rYWE

Synthesized in endothelial cells and
megakaryocyies

¢ Hxpressed in CHO cells

Post-translational modification of
propepiide removal occurs intraceliularly:
during passage of the protein fo the Golgs
and post-(olpi compartments

s Propeptide rernoval mediated in vitro
through exposure of the pro-VWF {0
recombinant Furin

Glycosyiation / ABO bleod group
glycans present

¢ Fully plycosylated / ABO blood group
gvicans absert

Consisis of VWTE subunits that have been
exposed to plasma ADAMTS13

— Ultra-targe VWT multumers absent

y Subunits cleaved ar TYRY Mo

& Mo exposure to ADAMTS13
-3 intact VWF subunits
—» Ultra-large VWF multimers present

—> Subumnit cleavage occurs upon
ADAMTSIS exposure

Plasma-derived VWF concentrates
contain other proteins incl. ADAMTSIS,
hemagghitining

* Higher specific activity than pdVWF

[4175] In some embodiraents, the ratio of rEVII procoagulant activity (JU rFVIILEC) o

rVWF Ristocetin cofactor activity (IU rVWEF:RCo} is between 3:1 and 1:5. In further

embodiments, the ratio is berween 2:1 and 14, In still further embodiments, the ratic is

between 02 and 1:4. In further embodirmenlts, the ratio is betwean 3:2 and 1:3. In still

-

furiher embodiments, the ratio 1s abont 103, 1:2, 123, 14, 125, 2:1, 2.3, 2:4, 2:5, 311, 3:2, 3:4,

or 3:5. In further embodiments, the vatio is between 111 and 132, In yei further embodiments,
o

the ratic is 1.3:1, 1200, 1.3:1, 1400, 1520, 1.6:0, 1700, L&, 1.9, or 21, In certain

embodiments, the ratio of rEVIHI procoagulant activity (TU rFVIHLC) to r'VWF Ristocetin

colacior activity (IU rVWERCo) in a composition useful for a method described herein is

sclected fromm variastions 1988 1o 2140 found in Table 11,
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Table 11. Exemplary embodiments for the ratio of rtFVIHI procoagulant activity {(1U

FVILCY to rVWE Ristocetin cofactor activity {IU rVWF:RCo) in compositions and used in

methods provided herein,

(U fFVIILRC o
(iU rVWE:RCn)

U rFVHEC) te
(U rVWH:RCe)

(LU rEVITLC) to
(10 FYWERCo)

U rFVHEC i
U rVWERCe)
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180176] In specific aspects, the TVWF and/or the FVHI {vrecombinant or plasma derived)
used in accordance with the present mvention are not modified with any conjugation, post-
transiation or covalent modifications. In particular embodiments, the rVWFE and/or FVHI of
the present invention are not moedified with & water soluble polymer, mcluding without
limitation, a polyethyvlene glycol (PE(G), a polypropyvlene glyeol, a polyoxyalicyiene, a
polysialic acid, hydroxyl ethyl starch, a poly-carbohydrate moiety, and the like.

1681771 in other aspects, the rVWF and/or the FVHT {recombinant or plasma derived) used
in accordance with the present invention are modified through conjugation, post-transiation
modification, or covalent modification, meluding modifications of the N- or C- terminal
residucs as well as modifications of sclected side chains, for example, at free sulflydryl-
groups, primary amines, and hydroxyi-groups, In one embodiment, a water soluble polymey
is linked to the protein (divectly or via a linker) by a lysine group or other primary amine. - In
one cmbodiment, the rVWF and/or FVIH proteins of the present invention may be modified
by conjugation of & water soluble polvmer, including without limitation, a polyethyleng
glyeol (PEG), a polypropylene glyeol, a polyoxyalkylene, a polysialic acid, hydroxyl ethyl
starch, a poly-carbohydrate motety, and the Iike.

[80178] Water soluble polymers that may be used to modify the rVWF and/or FVHI include

linear and branched structures. The conjugated polymers may be attached directly 1o the

Lo
tr
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coagulation proteins of the invention, or aliernatively may be attached through a linking
moicty. Nop-limiting examples of protein conjugation with water soluble polymers can be
found in 1.8, Patent Nos. 4,640,835, 4,496,689; 4,301,144, 4,670,417, 4,791,192, and
4,179,337, as well ag in Abuchowski and Davis "Enzymes ag Drugs,” Holcenberg and
Roberts, Eds., pp. 367 383, John Wiley and Sons, New York {1981}, and Hermanson G.,
Bioconjugate Technigues 2nd Ed., Academic Press, Inc. 2008,

[80179] Proien conjugation may be performed by a number of well known {echnigues in the
art, for example, see Hermanson (., Bioconjugate Techniques 2nd Ed., Acadeniic Press, Inc.
2008. Examples include linkage through the peptide bond between a carboxyl group on one
of either the ceagulation protein or waler-soluble polymer moiety and an anuine group of the
other, or an ester linkage between a carboxyl group of one and a hyvdroxyl group of the other.
Another linkage by which a coagulation protemn of the nvention could be conjugated to a
water-soluble polymer compound is via a Schiff base, between a free aming group on the
polvmer moiety being reacted with an aldehvde group formed at the non-reducing end of the
poivmer by periodate oxidation {Jennings and Lugowékiﬁ I Immuncl 1981; 127:1011-8;
Femandes and Gregonradis, Biochim Biophys Acta. 1997 1341; 26-34). The generated
Schiff Base can be stabilized by specific reduction with NaCNBH; to form a secondary
anine, An alternative approach is the generation of terminal free amino groups on the
polymer by reductive amination with NH.Cl after prior oxidation, Bifunctional reagents can
he used for linking two amino or two hydroxyl groups. For example a polymer containing an
amine group can be coupled 1o an amino group of the coagulation protein with reagents tike
BS3 (Bis(sulfosuccinimidy! jsuberate/Pierce, Rockford, 1il}. In addition hetercbifunctional
cross linking reagenis Hke Sulfo-EMCS (N-e-Maleimidocaproyloxy) sulfosuceininude
ester/Pierce) can be used for instance (o link amine and thiol groups. In other embodiments,
an aldehyde reactive group, such as PEG alkoxide plus diethy! acetal of bromoacetaldehyde:
PEG plus DMSEO and acelic anhydride, and PEG chioride plus the phenoxide of 4-
hydroxybenzaldehyde, succinimidy! active esters, activated dithiocarbonate PEG, 2.4,5-
tricklorophenylcloroformate and P-nitrophenyicloroformate activated PEG, may be used
the conjugation of a coagulation proiein,

[BO180] In some aspects, the TVWF used in methods of the present invention has been
matured i vitre with Furin, In further embodiments, the Furin is recombinant Furin,
100181} In further aspects, the rVWE and/or rFVLE used in the methods of the present
invention are produced by expression in a mammalian cell culiure using methods known in
the art. In particular embodiments, the mammalian culture comprises CHO cells, In further

embodiments, the rVWF and the rFVI] are co-expressed in the same culture. In such
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embodiments, the rV'WF and the fFVIH are porified together {co-purified) or separately using

methods known in the art. In other embodiments, the rVWYF and the tFVII are expressed in
different cultures.

[00182] In an exemplary embodiment, the rVWF of the invention comprises rVWF protein
isolated from a2 CHOG cell expression system. In a further embediment, the propeptide
removal is mediated in vifro through exposure of the pro-VWE to Furin — in a still further
embodiment, the Furin used for propepiide removal 1s recombinant Furin, In as vet lurther
embodiment, fully glycosylated/ABO blood group glycans are absent.

[80183] In ve! figther embodiments, the IVWF used in methods and compositions of the
present invention by expression in a suitable cukaryotic host system, Examples of eukaryotic
cells include, without limitation, mammalian cells, such as CHO, COB, HEK 293, BHK, 5K-
Hep, and HepG2; insect cells, e.g., SFY cells, ST21 cells, 82 colls, and High Five cells; and
veast cells, e.g., Saccharemyces or Schizosaccharomyces cells. In one embodinent, the
VWF can be expressed in yeast cells, insect cells, avian cells, mamnalian cells, and the like.
For example, tn & human cell ling, a hamster cell ling, or a murine celf line. In one particular.
embodiment, the cell line 1s a CHO, BHK, or HEK cell line. Typically, mammalian cells,
e.g., CHO cell from a continuous cell line, can be used o express the VWE of the present
invention.

{94184 In certain embodiments, the nucleic acid sequence comprising a sequance coding for
VWF can be & vector, The vector can be delivered by a virus or can be a plasmid, The
nucleic acid sequence coding for the protein can be a specific gene or a hiologically
functional part thereof. In one embodiment, the protein is at least a biologically active part of
VWF,

[00185] A wide variety of vectors can be used for the expression of the VWF and can be
selected from eukaryotic expression vectors. Examples of vectors for eukaryotic expression
include: (i} for expression in yeast, vectors such as pAQ, pPIC, pYES, pMET, using
promoters such as AQOX 1, GAP, GALL, AUGH, ete; (i) for expression in insect cells, veclors
such as pMT, pAcS, piB, pMIB, pBAC, etc., using promoters such as PH, p10, MT, Ac3,
OplE2, gptd, polh, ete., and (41} for expression in mamnialian cells, vectors such as p3VL,
pOMV, pRo/REV, pciINA3Z, pBPV, elc., and vectors derived from vival systems such as
vaccinia virus, adeno-associated viruses, herpes viruses, retroviruses, etc., using pronioters
such as CMV, 8V40, EF-1, UbC, RSV, ADV, BPY, and J-actin.

100186] in some embodiments of the present invention, the nucleic acid sequence further
comprises other sequences suitable for a controlled cxpression of a protein such as promoter

segquences, enhancers, TATA boxes, transcription initiation sites, polylinkers, restriction sites,
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poly-A-sequences, protein processing sequences, selection markers, and the like which are

generally known to a person of ordinary skill in the art,

(00187} In certain embodiments, the cell-culture rocthods of the nvention may comprise the
use of a microcarrier. In some embodiments, the cell-cultures of the embodiments can be
performed in large bioreactors under counditions suitable for providing high volume-specific
culture surface arcas to achicve high cell densitics and protein expression. One means for
providing such growth conditions is {0 use mivrocarriers for celi-culture 1n stizred tank
bioreaciors. The concept of cell-growih on microcarriers was first described by van Wezel
{van Wezel, A.L., Nature 216:64-5 {1967)} and allows for cell attachrnent on the surface of
small solid particles suspended in the growth mediom. These methods provide for high
surface-to-volume ratios and thus allow for efficient nuirient utilization. Furthermore, for
expression of secreted proteins in eukaryotic cell lines. the increased surface-to-volume ratic
allows for higher levels of secretion and thus higher protein yields in the supernatant of the
culture. Finally, these methods allow for the easy scale-up of cukarvotic expression cultures,
{08188] The cells expressing VWF can be bound to a spherical or a porous microcarrier
during cell culture growth, The microcarrier can be & microcarrier selected from the group of
microcarriers based on dextran, collagen, plastic, gelatine and cellulose and others as
described in Butler {1988, In: Spier & Griffiths, Animal Cell Biotechnology 3:283-303). Itis
also possible to grow the cells to a biomass on spherical microcarriers and subculture the
cells when they have reached final formenter biomass and prior to production of the
expressed protein on a porous mucrocarrier or vice versa, Suitable spherical microcarriers can ¢
include smooth surface microcarriers, such as Cytodex™ 1, Cytodex™ 2, and Cytodex™ 3
(GE Healtheare) and macroporous migrocarriers such as Cytopore™ 1, Cytopore™ 2,
Cytoline™ 1, and Cytoline™ 2 (GE Healtheare},

(80189 In certain embodimenis, rVWFE is expressed in gells cultured w cell cullure media
that produces high molecular weight rvWF. The ferms “cell culiure sohuion,” “cell culture
medium or media,” and “cell culture supernatant”™ refer to aspocts of cell culture processes
generally well known in the art. In the context of the present invention, a cell culture solution
can include cell culture media and cell culure supernatant. The cell culture media are
externally added to the cell culture solution, optionally together with supplements, to provide
nutrients and other components for culturing the cells expressing VWF. The celi culture
supematant refers to a cell culture solution comprising the nutnents and other components
from the ecll culture medium as well as products released, metabolized, and/or excreted from
the cells during culture, In further embodiments | the media can be animal protein-free and

chemically defined. Methods of preparing animal prolein-free and chemically defined culture
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media are known in the art, for example i US 20080009040 and US 2007/0212770, which

are both incorporated herein for all purposes and in particular for all teachings related to cell
culture media. “Protein free” and related terms refors to protein that is from a source
exogenous te or other than the cells in the culnure, which naturally shed proteins during
growth. In another emwbodiment, the culture medium is polypeptide free. In another
embodiment, the culture medium is serum free. In another embodiment the cubure medium
is animal protein free. In another embodiment the culture medium is animal component free.
In another embodiment, the culture medium contains protein, ¢.g., animal protein from serum
such as fetal calf serum. In another embodiment, the culiure has recombinant proteins
exogenously added. In another embodiment, the proteins are from a certified pathogen free
animal. The ferm "chemically defined” as used herein shall mean, that the medium does not
comprise any undefined supplements, such as, for exaruple, exiracts of animal components,
organs, glands, plants, or yeast. Accordingly, eack component of & chemically defined
medium is accuralely defined. In a preferred embodiment, the media are animal-component
free and protein free.
[00199] In certain embodirnenis, the culture of celis expressing VWY can be maintained for
at least about 7 days, or at teast about 14 days, 21 days, 28 days, or at least about 5 weeks, 6
weels, 7 weeks, or at leasi about 2 months, or 3,4, 5, 6,7, 8, 8, 10, 11, 12, 13, 14, 1§, 14, 17,
18 months or longer. The celi density at which a cell-culture is maintained at for production
- of a recombinant VWF protein will depend upon the culture-conditions and medium used for
protein expression. One of skill in the art will veadily be able to determing the optimal cell
ensity for a cell-culture producing an VWF. In one embodiment, the culture is maintained
at a cell density of between about 0.3x10° and 4x307 cells/mi for an extended period of time,
In other embodiments, the cell density is maintained at a concentration of between about
1.0x10° and about 1.4x107 cells/ml for an extended period of time. In other embodiments,
the cell density is maintained at 2 concentration of between abowut 1.0x10% and about 4.0x10°
celis/ml for an extended period of time. In other embodiments, the cell density is mamtained
at 2 concentration of between about 1.0x10° and abowt 4.0x10° cells/mi for an extended
period of time. In yet other embodiments, the cell density may be maintained at a

3 and about 4.0x10°%, or between about 1.0x10° and about

concentration between about 2.0x1(
2.5%10°, or between about 1.5x10° and about 3.5x10%, or any other similar range, for an
extended period of time.  After an appropriate time in cell culture, the rVWF can be isolated
from the expression system using methods known in the art.

{00191} In a specific embodiment, the cell density of the contirmous cell culture for

production of rVWF is mamtained at a concentration of no more than 2.5x10° cefls/md. for an
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extended period. In other specific embediments, the cell density is mamtained af no more

than 2.0x10° cells/mL, 1.5x10° celle/mi., 1.0x10° cells/miL, 0.5x10° cells/mL, or less. In one

erbodiment, the cell density is maintained at between 1.5x10° cellymL and 2.5x10°
cells/mL.

j06192] In one specific embodiment of the cell culiures described above, the cell culture

solution comprises a medium supplement comprising copper. Such celf culture solutions are

described for example in US 2012/0035110, filed July 8, 2011, which is hereby incorporated
by reference in its entivety for all purposes and in particular for all teachings related to cel}
culture methods and compositions for producing recombinant VWFE,

1043193} In further embodiments, subsequent to purification (separately or together) froma

mammalian cell culture, the FFVIH/YVWE complex is reconstituted prior to administration.

In still further embodiments, the fVWFE is treated with Furin prior to or subsequent 10

reconstitution of the rFVIHT/VWF complex. In further embodiments, the Furin is
scombinand Furin.

100194} In still further embodiments, the rVWT of the invention is not exposed to

ADAMTST3, with the result that ultra large (i.¢., comprising 10 or more subunits) are present

in rVWF compositions of the invention.

[080195] In specific aspects, the rVWE and/or the tFVII used in methods of the present

o~

invention are contained in a formulation containing a buffer, a sugar and/or a sugar alcohol
{includmg without limitation trehalose and mannitol}, a stabilizer (such as glyeine), and a
surfactant (such as Polvsorbate 80).  In further embodiments, for formulations-containing
rEVILL, the formulation may further include sodivm, histidine, calcium, and ghutathione.
100194] In one aspect, the {ormulations comprising rVWE and/or eV are tyophilized prior
to administration. Lyophtlization is carried out using techniques common m the art and
should be optimized for the composition being developed [Tang et al,, Pharm Res. 21:191-
206, (2004) and Chang et al., Pharm Res. 13:243-9 (1596}

{00197 Methods of preparing pharmaceutical formulations can mcelude one or more of the
following steps: adding a stabilizing agent as described herein to said mixture prior ¢
fvophilizing, adding at least one agent selected from a bulking agent, an osmolarity rogulating
agent, and a surfactant, each of which as described herem, to said mixturs prior to
Iyophilization. A lyophilized formulation is, in one aspect, at least comprised of one or more
of a buffer, a bulking agent, and a stabalizer. 1n this aspect, the wtility of 2 surfaciant is
evaluated and selected 1n cases where aggregation during the lvophilization step or during
reconsiitution becomes an issue. Ap appropriaie buffering agent is included fo maintaim the

formulation within stable zones of pH during lvophilization.
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108198] The standard reconstitution practice for lyophilized material is to add back a voluine

of pure water or sterile water for injection (WFI) (typicaily equivalent to the volume removed
during lyophilization), although dilute selutions of antibacterial agents are sometimes used in
the production of pharmaceuticals for parenteral administration [Chen, Drug Development
and Industrial Pharmacy, 18:1311-1354 {19923]. Accordingly, methods are provided for
preparation of reconstituted recombinant VWE (with or without recombinant Factor VHI}
compositions comprising the step of adding a diluent to a Iyophilized recombinant VWE
compaosition of the invention,

[00199] The ivophilized material may be reconstituied as an agueous solution. A vanety of
aqueous carriers, e.g.. stertle water for injection, water with preservatives for multt dose use,
or water with appropriate amounts of surfactants {for example, an agueous suspension that
contains the active compound in admixture with excipients sutiable {or the manufaciure of
agueous suspensions). In varicus aspects, such excipients are suspending agents, for example
and without limitation, sodivur carboxymethyleellulose, methyleellulose,
hydroxypropylmethyicetiulose, sodinm alginate, polyvinylpyirolidone, gum tragacanth and
gum acacia; dispersing or wetting agents are a naturally-occurring phosphatide, for example
ared withowt Limitation, lecithin, or condensation products of an alkylene oxide with fatty
acids, for example and without limitation, polyoxyvethylene sicarate, or condensation products
of ethylene oxide with long chain aliphatic alcobols, for example and without limitation,
heptadecacthyl-encoxycetanol, or condeusation products of ethylene oxide with partial esters
derived {rom fatty acids and a hexitol such as polvoxyethylene sorbitol monooleate, or
condensation products of ethylenc oxide with partial esters derived from fatty acids and
hexitol anhyvdrides, for example and withoul limitation, polyethylene sorbitan monooleate. In
various aspects, the agueous suspensions also contain one or more preservatives, for example
and withou! Hmutation, ethyl, or nepropyl, p-hydroxybenzoate,

[60280] In certain embodiments, compositions of the present invention are liquid
formulations for administration with the use of' 2 syringe or other storage vessel. In further
embodiments, these Houid formulations are produced from lyophilized material described
herein reconstituted as an aguecus solution.

[00261] 1n a further aspect, the compostiions of the invention forther comprise ope or more
pharmaceutically acceptable carriers. The plrases "pharmaceutically” or
"pharmacologically” acceptable refer to molecular entities and compositions that are stable,
inhibit protein degradation such as aggregation and cleavage products, and in addition do not
produce allergic, or other adverse reactions when adminisiered using routes well-known in

the art, as described below, "Pharmaceutically acceptable carriors” include any and all
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clinically useful solvents, dispersion media, coatings, antibacterial and antifungal agents,

isotonic and absorption delaying agents and the Like, including those agents disclosed above.

Administration of compositions of the invention for methods of treating disease

F00202] One of the advaniages of adminisiening rY'WF to subjecis Lo treat coagulation
disease is that the higher specific activity of rVWE as compared to pdVWF allows flexibility
in the amount of TVWF administered and the number of times the subject is re-dosed with
FVWE (with or without co-administered FVID. In addition, rVWF compositions provide the
furiher flexibility of re~dosing with tVWE alone afier an initial co-adminisiration of rVWF
and PVIIL, without need for additional dosing with FVIIL As will be appreciated and as is
discussed in further detail herein, the co-administered FVIIT may be recombinant or plasma
derived.

186243] In onc aspect, the administration of rVWF in accordance with the inventicn results
in higher plasma FVIT levels and/or activity i the subject than is seen with a subject
administered pdVWF. As discussed above, increases in FVII levels and activity can be
measured using methods standard in the art, thus allowing for determination of appropriaie
dosages for rVWF with or without FVIIL

(80284 Single or multiple administrations of TVWF (with or withoot FVII} are carned out
with the dose levels and pattern being selected by the treating physician. For the prevention
or treatment of disease, the appropriate dosage depends on the type of disease to be treated
{e.g., von Willebrand disease), the severity and course of the disease, whether drug is
administored for preventive or therapeutic purposes, previous therapy, the patient's clinical
history and response to the drug, and the discretion of the attending physician.

1002651 In further embodiments and in accordance with any of the above, treatment of
coagulation diseases such as VWD or Hemophilia A may involve an initial treatment of
rVWF alone or in combination with FVIHE, followed by-one or move repeat doses of tVWE
alone, r'VWF pius FVI together, or FVIH alone. The nature of the initial and then the
subsequent repeat administrations will depend i part on the disease being treated. For
example, patients with VWD have some level of FVIHI, but the stability of that FVII 18
generally compromised because these patients lack VWF. Treatment of VWD patients may
thus in some embodiments involve an initial treatment with both r'VWF and tFVI followed
by repeaied adminisirations of FVWF alone. I other embodiments, the initial treatment may
be with rVWF alone while subsequent repeated administrations are with both fVWF and
FVHL In still other embodiments, the initial and subsequent repeat admingstrations may all

mclude a co-administration of both yVWEF and /FVIIL Similarly, Hemophilia A patients
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{who lack FVil}) may receive an initial treatment of both rVWTF and rFVII, and subsequent

repeat treatments may comprise the administration of v¥FVIII alone or rYWF alone. In other
embodiments, the initial treatment may be 1FVIH alone while the subsequent repeat
treatments involve co-administration of tVWF and rFVIL

100206] In further aspects, rVWF is adounistered to a subjecl in doses ranging from 0.5
TU/kg — 200 [U/kg. In some embodinments, rVYWF is administered in doses ranging from 1-
194, 5-180, 10-170, 15-160, 20-130, 25-140, 30-130, 35-120, 40-110, 45-100, 50-90, 55-80,
or 60-70 YU/ke. 1n further embodiments and in accordance with any of the above , 'VWF
(with or without FVIH) is administered {o a subject at doses of between about 1 fU/kg 1o
about 150 /g rVWF, in still further embodiments, the rVWF and tfFVI is admmistered
at doses of between 1.5 EU/keg 1o 156 I/, 2 Wike to 50 YU/ke, 5 TU/kg to 40 TU/Kkg, 10
TU/kg to 20 T/ke, 10 TW/kg to 100 Rl/kg, 25 TU/Kg to 75 TWU/kg, and 40 Rk to 75 fUKg,
In still further embodiments, TVWF is administerad at 2, 5, 7.5, 16, 15, 20, 25, 30, 35, 40, 45,
or 50 1U/kg. As will be appreciated and as is discussed [urther herein, appropriale dosages of
TVWE {or fVWT together with FVII) may be ascertained through use of established assays
for determining blood level dosages in conjunction with appropriate dose-response data. In
one embodiment, rVWF is administered to a subiect in a dose selected from variations 2141
t0 2338 in Table 12,

‘Table 12, Fxemplary embodimenis for the dosage of rVWF adninistered to a subject

according o the methods provided herein.

lks /e Wikg L9015
About 0.5 | Var, 2141 | 0.5-75 Var, 2191 | 540 Var, 2241 1 20-50 Var, 2298
About Var, 2142 | 0.5.50 Var, 2192 1 3-30 Var, 2242 | 20-40 Var, 2291
About 2 Yar, 2143 | 0.5-440 Var. 2193 | 5-25 Var, 2243 1 20-30 Var, 2292
About 3 Var, 2144 | 0.5-38 Yar, 2194 1 5-20 Var, 2244 1§ I0-25 Var. 2293
About 4 Var, 2145 | {1.3-28 Var, 2195 1 5-13 Var, 2245 1 25.200 Var, 2264
About 3 Var, 2146 | 0.5-260 Var, 2198 : 3-10 Var, 2246 1 28-175 Var, 2295
Abowt 10 | Var, 2147 1 0.5.15 Var, 2197 | 575 Nar, 2247 1 25-150 YVar. 2296
About 15 | Var 2148 | 0.5-10 Var, 2198 1 7.5-200 Var, 2248 | 25-125 Var, 2297
Abowr 20 | Var, 2149 | 8,575 Var, 2199 | 75475 Var. 2249 | 25-100 Var, 2298
Abowt 25 | Var 2150 | 0.3-5 Var, 2200 | 7.5-150 Var, 2250 | 25-75 Var, 2286
About30 | Var. 2151 | 0525 Var, 22061 | 7.5-125 Var. 2251 1 25-50 Var, 2300
About 35 | Var 2152 | 0.5-1 Var, 2200 1 7.5-100 Var, 2252 | 2540 Var, 2361
About 40 | Var, 2153 1 1280 Yar, 2208 1 7575 Var, 225% | 25-38 YVar, 2302
About 45 | Var 2154 | 1-173 Var, 2204 § 7.53-50 Var, 2234 1 30-200 Yar, 2300
Abcut 30 | Var 2153 1 1158 Var, 2205 | 7.5-40 Var. 2255 1 30-175 Vay, 2304
Abopt 35 1 Var 2156 | 1-125 Var, 2206 | 7.5-30 War, 2256 1 30-150 Var, 2303
About 60 | Var. 2157 | 1-160 Yar, 2207 1 7535 Var. 2257 1 30-125 Var. 2306
About 65 | Var 2158 | 178 Var, 2208 1 7.5-20 Var, 2288 | 30-108 Var. 2307
About 70 | Var 2159  1-30 Var, 2209 ¢ 7.3-15 Var, 2259 1 30-75 Var, 2308
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Ahout 75 | Var 2160 | 140 Var, 2210 | 7.5-18 Var. 2260 | 30-50 Var, 2309
Abour 80 | Var 2161 | 1-30 Var, 2211 1 10-200 Var, 2261 1 30-40 Var. 2310
Aboot 85 | Var 2162 | 1-23 Yay, 2212 {1 10-178 Var. 2267 1 40-200 Var, 2311
About 80 | Var 2163 1 120 Var, 2213 1 106-150 Var. 2263 | 40-175 Var 2312
About 95 | Var 2164 | 1-15 Var, 2214 | 16-123 Var, 2264 | 40-150 Var, 2313
About 100 | Var, 2165 1 1-10 Var. 2215 1 16-160 Var, 2265 | 40.125 Var. 2314
About 105 | Var. 2166 | 1-7.5 Var, 2216 { 16-75 Var. 2266 | 40-100 Var, 2318
About 110 | Var, 2167 | 1-5 Var, 2217 1 10-39 Var, 2267 | 40-75 Var, 2316
About 115 | Vap 2168 | 138 Var, 2218 { 16-48 Var, 2268 | 40-30 Yar, 2317
About 120 | Var 2169 | 2.3-200 Var, 2219 | 16-30 Var. 2269 | 50-200 Var. 231¥
About 125 | Var, 2170 | 2.5-175 Var, 2220 1 10-253 Var. 2270 | 50-175 Var, 2319
About 130§ Var, 2171 1 2.5-130 Var, 2241 1 16-20 Var. 2271 | 30-130 Var, 2320
About 135 | Var, 2172 1 2.3-125 Var, 2222 1 16-158 Var, 2272 1 50-1253 Var, 2321
About 140 | Var 2173 | 25140 Var, 2223 1 15-200 Var. 2273 1 50100 Var, 2322
About 145 | Var, 2174 | 2,573 Var, 2224 1 15-178 Var, 2274 | 30-75 Var, 2323
About 150 | Var, 2175 | 2.3-30 Var, 2225 1 15-150 Var, 2275 | 75-200 Var, 2324
About 155 | Var, 2176 | 2.5-4G Var, 2226 1 15-125 Var. 2276 | 75175 Var, 2325
About 160 | Var 2177 | 2.5-30 Var, 2227 1 15-180 Var. 2277 1 75-150 WVar, 2326
About 165 | Var 2178 | 2.5-23 Var, 2228 | 15-75 Var, 2278 ¢ 75-125 Var, 2327
About 170 1 Var, 2179 | 2.5.20 Var 2229 1 15.3¢ Var, 2279 1 75-100 Var, 2328
About 175 | Var, 2180 | 2.5.15 Var, 2230 | 15-46 Var. 2280 | 106-200 YVar, 2329
Abowt 180 | Var, 2181 | 2.5-18 Var, 2231 1 15-30 Var, 2281 1 106-175 Var, 2330
About 188 | Var 2182 | 2575 Var, 2237 1 15.758 Var, 2282 1 106-150 Var, 2331
About 190 | Var, 2183 | 2.5.8 Var, 2233 | 15-20 Var, 2283 | 106-12 Var, 2332
About 195 | Var, 2184 | 5-200 Var. 2234 ¢ 28-200 Var, 2284 | 125200 Var, 2333
About 200 | Yar, 2185 | 5-175 Var, 2235 + 2G-175 Var, 2285 | 125-175 War. 2334
(3.5-204 Var. 2186 | 5-150 Var, 2236 | 20-150 Var, 2286 | 125-150 Var, 23358
§.5-17% Var. 2187 | 5-125 Var. 2237 1 20-128 Var, 2287 1 130-200 Var. 2336
4.5-150 - Yar, 2188 | 5-108 Var, 2038 | 20-100 Var, 2288 | 150-200 Var, 2337
0.5-128 Var 2189 | 5-75 Var, 223¢ | 20-73 Var, 2289 | 175-200 Var, 2338
0,5-100 Var, 2190 | 5-50 Yar, 2240

Var. = Vanation

{00207 In still forther embodimenis, TVWFE is administered at a dose such that it increases
half-life of plasma FVII by about 1.0 - 4.5, 1.5 - 4.0, 2.0~ 3.5, 2.5 - 3.0 fold.  In still further
embodiments, the dose and/or frequency of YVWF administration is such that the increase in
FVIH half-Iife is maintained at least 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 hours after
administration of YWWF. In yet further embodiments, the dose and/or frequency of TWWF
administration 18 such that the increase in FV1 half-life s maintained at least 5-125, 10-115,
15-103, 20-95, 25-83, 30-73, 35-63, 40-55 hours afler administvation of r'VWF, In one
embodiment, FVWF is adnunistered at a dose such that if increases the half-life of plasma
FVIll by a vaiue selected from variations 1046 1o 1989 found in Table 7.

ID0208] As discussed above, the rVWV of the invention shows an increased effect on the
stability of FVIH as compared io the effoct of pdVWFE.  In cortain aspects, rVWF 1
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administered at a dose and/ov with a frequency such that it increases average FVIIE half-hie

by about 1-15, 2-14, 3-13, 4-12,5-11, 6-10, 5-9, 6-8 hours. In still further embodiments,
YVWE is administered at 2 dose and/or frequency such that il increases FVII half-life by
about 10% to about 75% as compared to pdVWF. In yet further embodiments, rVWE
increases FYIH half-life by about 10-80%%, 15-65%, 20-60%, 25-55%, 30-50%, 35-45% as
compared to pdVWF, In vet further embodiments, the average or percentage increase in
FVIN half-life is maintained at Ieast 16, 20, 30, 44, 50, 60, 70, 80, 90, 160 hours after
administration of tVWF. In vet further embodiments, the increase in FVII half-life is
maintained at least 5-125, 10-115, 15-105, 20-95, 25-85, 30-75, 35-65, 40-53 hours after
administration of 'VWF. As will be appreciated, the increase in FVH stabilivy, baif-life
and/or activity can be assessed using methods known i the art, including without limitation
congulation assays. In other embodiments, administration of vWWF increases the hati-life off
FVII by an amount selected from variations 1300 to 1643 found in Table 8, as compared (o
administration of plasma-derived VWE,

002097 As discussed hercin, the stabilization of FVIH activity by rVWF as compared to
pdVWF can be measured by metrics in addition to FVII half-life, mcluding mean residence
time (MRT) and area under curve (AUC). In exemplary embodiments, rVWF is administered
at a dose and/or frequency such that it increases MRT by about 1-15 hours as compared to
pdVWF, In further embodiments, rVWF increases MRT by about 1-25, 2-20, 3-13, 4-10, 5~
9, 6-8 hours as compared to pdVWE. In still furthor embodiments, rVWE increases FYIIT
MRT by about 10-80%, 15-65%, 20-60%, 25-35%, 30-50%, 35-45% as compared o
pdVWF. In yet further embodiments, the average or pcrcmmﬂe increase in FVII half-life
maintamed at least 10, 24, 30, 40, 3G, 64, 70, 8¢, 90, 100 hours after administration of T VWE,
In vet further embodiments, the increase in MRT 1s maintained at least 5-125, 10-115, 5.
103, 20-95, 25-85, 30-75, 35-65, 40-55 hours after administration of rVWFE, In other
embodiments, adminisiration of rVWF increases the MRT of FVIH by an amount selected
from variations 1300 to 1643 found in Table 9, as compared to administration of plasma-
dertved VWFE,

(00218 In further aspects, the doses of fVWEF administered to pationts are comparable to
doses used tn admmstration of pdVWIEF/pdF VL

(60211} Compositions of rVWF with or without FVIiI can be contained i pharmaceutical
formutations, as described hergin, Such formulations can be administered orally, topically,
mansdermally, parenterally, by inhalation spray, vaginally, rectally, or by intracranial
mjsction. The term parenteral as used herein inchides subcutaneous injections, muravenous,

mtramuscular, intracisternal injection, or infusion technigques. Administration by intravenous,
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intradermal, intramusclar, intramammary, intraperitoneal, intrathecal, retrobulbear,

mtrapulmonary injection and or surgical implantation at a particular site is contemplated as
well. Generally, compositions are essentially free of pyrogens, as well as other impurities
that could be harmful to the recipient.

{B212] In one aspect, formulations of the invention are administered by an initial bolus
followed by a continuous infusion to maintain therapoutic circulating levels of drug product.
As another example, the inventive compound is administered as a one-time dose, Those of
ordinary skill in the art will readily optimize effective dosages and administration regimens
as determined by good medical practice and the clintcal condition of the individual patient.
The route of admintstration can be, but is not limited to, by iniravenous, intraperitoneal,
subcutaneous, or lntramuscular administration, The frequency of dosing depends on the
pharmacokinetic parameters of the agents and the route of adminisiration. The optimal
pharmaceutical formulation is determined by one skilled in the art depending upon the route
of admunistration and desired dosage. See for example, Renington's Pharmaceutical
Sciences, 18th Ed., 1990, Mack Publishing Co., Easton, Pa. 18042 pages 1435-1712, the
disclosure of whick is hereby incorporated by reference in its entivety for all purposes and in
particular for all teachings related to formulations, rowes of administration and dosages for
pharmaceutical products, Such formulations influence the physical staie, stability, rate of in
vivo release, and rate of in vive clearance of the administered agents. i‘}éﬁ_}ending on the route
of administration, a suitable dose is caleulated according to body weight, body surface area or
organ size. Appropriate dosages may be ascertained through use of established assavs for
ietermining blood level dosages in conjunction with appropriate dose-response data. The
final dosage regimen is determined by the atiending physician, considering varicus factors
which modify the action of drugs, ¢.g. the drug's specific activity, the severity of the damage
and the responsiveness of the patient, the age, condition. body weight, sex and diet of the
patient, the severity of any infection, time of administration and other clinical factors. By
way of example, a typical dose of a recombinant VWF of the present invention is
approximately 30 Ulkg, equal 1o 580 pg/ke. As studies are conducted, further information
will emerge regarding the appropriate dosage levels and duration of wreatment for various
diseascs and conditions.

{00213] In some embodiments, r'VWF is administered to a subject alone. In some
ernbodiments, rVWF 1s administered e a subject in combination with ong or more
coagulation tactors. In further cmbodiments, the coagulation factor adminisiered with rVWF
is FVIL In stll further embodiments tVWF is administered prior to, subsequent to, or

sirnultaneously with a coagulation factor such as FVHIL In certain embodiments, rVWF and
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FVIi are administerad together in a single composition. As will be appreciated, the FVHY

that is co-administered with rVWF can be either recombinant FVIIT or plasma derived.
160214} In further embodiments, r'VWF {with or without FVIID is administered to 2 subject
no more than once daily. In further embodiments, VWY {with or without FVIH) is
admmistered (o a subject: no more ihan once every other day, no roore than once every third
day. no more than onee every fourth day, no more than once every fifth dav, no more than
once 8 week, no more than once svery two weeks, no more than once a month, In still further
embodiments, tVWF (with or without FVII 18 administered to a subject no more than twice
a day.

[0218] In further embodiments, rVWF and FVII are administered together to a subject in
an imitial dose, and then subsequent re-dosing 15 conducted with rV'WF alone, In other
embodiments, re-dosing is conducted with both tVWF and FVIIL

(80216} In sull further embodiments, rVWF {(with or without rFVIH) 18 administered st a
dose such thal plasma FVIIT activily is stabilized for about 10 (o about 90 hours, In further
embodiments, plasma FVI activity s stabilized for at least 12, 24, 36, 48 or 72 hours, Asg
will be appreciated, the stabilized plasma FVII acthivity may be that of endogenouns FVII, co-
administered FVIHT {plasma-derived or recombinant) or a combination of both endogenous
and co-adnumstered FVIHL

{0271 In some embodiments, r'YWF and FVIH are administered together at a dose such
that extension of in vive half-life of plasma FVII activity 1s stabilized for al least 12, 24, 36,
48 gr 72 hours. In further embodiments, the plasma FVI activily s stabilized for about 10
to about 90 hours. In still further embodiments, the increase in half-life of plasma FVIl is
mainiained for at least 24, 36, 48, 72, 90, 120, or 168 hours in a patient. The co-administered
FVH can be rFVII or pdFVIL In some embodiments, plasma FV1IH activity is stabilized
for a fimea selected from variations 1090 to 1799 found in Tabile &, after co-administration of
rYWF and FVIIL

[00218] In preferred aspects, the present invention provides methods for treating coagulation
dissase, including hemophilia and von Willebrand Disease (VWD)

062191 As used herein, the terms "hemophilia” or "haemophilia” refer to a group of discase
siates broadly characlerized by reduced blood cloting or coagulation, Hemophilia may refer
1o Type A, Type B, or Type  hemophibia, or to the composite of all three discases types.
Type A hemophilia (hemophilia A} is caused by a reduction or loss of factor VIIL {FVIID
activity and is the most prominent of the hemophilia subtvpes. Type B hemophilia
(hemophilia B) results from the loss or reduction of factor IX (FIX) clotting function. Type

C hemophilia themophilia C) is 2 consequence of the loss or reduction in factor X1 (FX1)
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clotting activity. Hemophilia A and B are X-linkced diseases, while hemophilia C is

autesomal. Commeon treatments for hemophilia include both prophyiactic and on-demand
administration of clotting factors, such as FVIHL, FIX, including Bebulin®-VH, and FXI, as
well as FEIBA-VH, desmopressin, and plasma infusions.

H02268] As used herem “von Wiliebrand Disease” refers to the group of diseases caused by a
deficiency of von Willebrand factor. Von Willebrand factor helps blood platelets clump

together and stick 1o the bleod vessel wall, which is necessary for normal blood clotting.

-
3 S
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Quantilative forms of VWD

& Partial guantitative deficiencies of VWE
Type } e YWF plasmoa levels that are 5% to 30% of normal
s approximately 60% to 80% of patients

& Virtoally compiete deficiency of VWF

Tvpe 3 X . . .
» Approximately 1% to S% of patients
Cualitative forms of VWD
Type 2 Approximately 0% to 30% of patiems

¢« Decreased VWY -dependent platelet adhesion
Type 24 ¢ Selective deficiency of BMW-VMF multimers
+«  Plateler hinding functions of VWF are impaired

Gain of function mutation with increased VWE binding to plaiciets
Type 2B #+  Loss of HMW-VWI nwiltimers from piasma, bet not from platelets
Logs of both VWE and platelets through a clearance mechanism

& Decreased VWE-dependent plaielet adhesion without selective deficiency of FIMW-

Type 2M VW multimers

Type 2N e Markedly decressed binding affinity for factor VIH

Adopted from Sadler, J Thromb Hacmost 2006; 4, 2163

[006221] Methods for treating coagulation disease inclade administering rVWF or a
combination of TV WF rFVIII to subjects i need thereof in accordance with any of the
methods ol admnistration deseribed herein and known in the art. Such subjocis may be
suffering from any coagulation discase, including without limitation von Willebrand Disease

ot hemophiliz. As will be appreciated, any tvpe of von Willebrand Disease, including any of
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the tvpes listed in the above table, can be treated m accordance with any of the methods and

compositions described herein.

f00222] in some emobodients, rVWE {with or without tfFVII) is administered 1o a subject
such that the level of Factor VIHI procoagulant activity (FVIIEC) in the plasma of the subject
24, 36, 48 or more hours post-administration is at least 90% of the level of FVELC activity
present in the plasma 1 hour post-administration. In further cmbodiments |, the level of the
FVILC m the plasma of the subiect 24, 36, 48 or more hours post-administration is at least
between 50% and 100% of the level of FVHLC activity present in the plasma | hour post-
administration. In still further ombodiments, the level of the FVILC m the plasma of the
subject 24, 36, 48 or more hours post-administration is at Isast 50%, 55%, 60%, 65%, 70%.
75%, 88%, 85%, 90%, 95%, 9656, 87%, 98%, 09%, 100% of the level of FVHEC activity
present in the plasma 1 hour post-administration.

Administration of r VWF

{00223} In one aspect, the present disclosure provides method for treating Von Willebrand
Disease (VWD) or Hemophilia A in a subject in need thereof, which includes administering a
composition of recombinant Von Willebrand Factor (¢!VWF) such that Factor VI (FVHI)
stability 18 mcreased, as compared to FVIIT haif-iife in a subject administered a composition
of plasma derived Von Willebrand Factor (pdVWF). In one embodiment, the composition of
YV WE administered 1o the subject i1s a composition of high molecular weight r'VWF
wattimers. in one embodiment, the composition of r VWE administered to the subject has a
higher specific activity than a composition of pdVWF. In yet another embodiment, the
composition of tWVWT administered to the subject is a composition of high molecular weight
TV WF multimers with a higher specific activity than a composition of pdVWF, Inone
embodiment, FVII stability 15 characterized by the half ife of FVIHL In another
embodiment, FVIH stability is characterized by mean residence time (MRTY of FVIL Ina
further embodiment, the method s for treating any type of VWD, In 2 specific embodiment,
the method is for treating Type 3 VWD
[90224] In onc embodiment, the method comprises admimistering a composition of rTVWF
such that FVIH stability is extended by al least 10%, 20%, 30%, 2 br, 4 hr, 6 hr, or by an
amount selected from variations 1300 {o 1643 found in Table %, as compared to FVIII
stability in a subject admimstered a compostiion of pdVWFE. In one embodiment, the
composition of rVWF administered o the subject is a composition of high molecular weight
Y WE mubtimers. In one embodiment, the composition of rVWFE administered to the subject

has a higher specific activity than a composition of pdVWFE. In vet another embodiment, the
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composition of TWWF administered to the subject is a composition of high molecelar weight

rVWE multimers with 2 higher specific activity than a composition of pdVWF. In one
erobodiment, FVILI stability is characterized by the half life of FVIHL In another
embodiment, FVI stability is characterized by mean residence time (MRT of FVIIL Ina
further embodiment, the method is for treating any type of VWD, In a specific embodiment,
the method is for treating Type 3 VWD,

100225} In one embodiment, the method comprises adminisiering a composition of r'VWF
such that FVI stability 1s extended by al least 10% as compared to FVIl stability in 2
subject administered a composilion of pdVWE, wherein the composition of FVWFE
administered to the subject is a composition of high molecular weight rV'WF multimers
having a minimal percentage of rVWF molecules present in a particular higher-order rVWE
multimer or larger muoltimer according o any one of variations 134 10 457 found in Tabie 3
to Table 5. In onc embodiment, the composition of rVWF adnunistered to the subject has s
higher specific activity than a composition of pdVWFE. In one embodiment, FVIH stability is
characterized by the hall life of FVIIL In another embodiment, FVIIT stability is
characierized by mean residence time {(MRT) of FVHL In a further embodiment, the method
is for treating any type of VWD, In a specific embodiment, the method is for treating Type 3
VWD,

3226} In one embodiment, the method comprises administering a composition of rVWF
such that FVIH stability s extended by at least 20% as compared to FVI stability in a
subject adminisiered a composition of pdVWF, wherein the composition of rV'WF
administered to the subject is a composition of high molecular weight rVWF multimers
having a minimal percentage of r'VWF molecules present in a particular higher-order rVWF
multimer or larger multimer according to any one of varistions 134 to 457 found in Table 3

-

to Table 8, In one embodiment, the composition of rVWF administered to the subject has a
higher specific activity than a composition of pdVWF. In one embodiment, FVIII stability is
characterized by the half ife of FVIIL In another embodiment, FVII stability is
characterized by mean residence fime (MRTY of FVIIL In a further embodiment, the method
is for treating any type of VWD, In a specific embodiment, the method is for treating Type 3
VWL,

(80227} In one embodiment, the method comprises administering a composition of FVWF
guch that FVII stability is extended by at least 30% as compared to FVIT stability in a
subject admimistered a comiposition of pdVWF, wherein the composition of rvWFE
adnunistered to the subject 18 a composition of high molecular weight v VWF muoltimers

having a nunimal percentage of rVWFE molecules present in a particular higher-prder rVWE
g 2 P I 2
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multimer or larger multimer according to any one of variations 134 o 457 found in Table 3

to Table 5. In one embodiment, the composition of rV'WF administered to the subject has a
higher specific activity than a composition of pdVWE, In one embediment, FVIT stability 1
characterized by the half life of FVIIL, In ancther embodiment, FVI stability is
characterized by mean residence time (MRT) of FVIIL In a frther embodiment, the method
is for treating any type of VWD.  In z specific embodiment, the method is for treating Type
IVWD,

(002281 In one embodiment, the method comprises administering a composition of rVWE,
wherein the combination of 'VWF specific activity in the composition and increase in FVII
stability, as compared 1o FVII stability in a subject administered a composition of pdVWF, is
selected from variations 2339 to 4868 in Table 13 to Fable 1%, In one embodiment, the
composition of 'VWF administered to the subject is a composition of high molecular weight
TVWF multimers. In one embodiment, FVIII stability is characterized by the half life of
FVIL. To another embodiment, FVIII stability 18 characterized by mean residence time
(MET) of FVII, In a further embodiment, the method is for treating any type of VWD, Ina
specific-embodiment, the methed is for treating Type 3 VWD,

Table 13, Exemplary embodiments for the combination of tVWFE specific activity ina
composition used herein and nerease in FVIT stability achieved, as compared to FVII

stability in a subject administered a composition of pdVWE.

Increased Stabifity (Hours)
atieast § | atleast? | atleast3 | atieast 4 | atieast 5 | atleast & | atleast 7 | atleast 8
iy hy hr By hr ity hr hr
ol et ieast Var, Var. Var. Var. R%: 3 Var. YVar. Var,
A2 2335 2383 2431 2477 25723 23565 2613 2661
%ﬁ’? at least ; Var Var. Var. Var. Var, Var. Var. Var.
~1 30 2340 2386 2432 2478 2534 2870 2616 2662
at leagt | Var, Var, Var, Var, Var, Var, YVar, Var,
44 2341 2387 2433 2479 P 2528 2571 2617 2663
at least Yar, Yar, Yar. Var, Yar, Yar. Yar. Var.
24 2342 J388 2434 ARG 12326 2572 2618 2664
at least | Var Var, Var, Var. Var. Var, Var, Var,
6 2343 2389 2435 2481 2327 2573 2619 2665
at east | Var, Var, Var, Var, Yar. Var, Var. Var.
i 2544 23494 2436 2487 2578 2574 2626 2666
at least Var. Var, Var. Var. Var. Var. Var, Var.
bl 2345 2391 2437 2483 2529 <578 2621 2667
af ivast | Yar, Yar. Var, Var. Yar. War. Var, Var.
86 2346 23972 2438 2484 25368 2576 2622 2668
atf feast Yar, War, WYar., Var. Yar, Var, Var. Var.
104 2347 2393 243G 2485 2331 2577 2623 2669
at least Var, Var, War, Var. Var. Var, Var. Var.
25 2348 2364 2440 2486 2532 2878 2624 2670
at least Var. Var, Var. Var. Var. Var. Var. Var.
158 2340 2395 2441 2487 2533 2374 2625 2671
Var, Var, Var, Var i Var, Var. Var. Var.
20-150 2350 2396 2442 2485 2534 2580 2626 2672
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YVar. Var, Yar. Var. Var, Yar. Var, Var.

28-125% 2351 2347 2443 2489 2535 2581 2627 26875
Yar. Var, Var, Var. Var. Var. Var, Var,

2G-100 2352 2398 2444 7494 2530 2382 2678 2674
Yar. Yar. Yar, Var, “Nar. Yar. Yar. Yar.

20-8¢ 2353 2359 2445 2491 2837 2583 2629 2675
Var, Var. Yar. Var. Yar, Var, Var. War.

28-83 2354 2400 2446 2402 2538 2584 2630 2676
Var, Var, Var, Var. Var. Var, Var, Yar,

28-78 2358 2441 2447 2493 2530 2585 2631 2677
Var. Var. Var. Var. Vay, Var. Var, Yar.

2068 2356 2302 2448 2494 2540 2586 2632 2678
Var, YVar, Var, Var. Var. Var, Var, Var,

23 2357 2403 2449 2495 2341 2587 2633 2679
Var. Yar. Var. Var, Vat, Var. Var, Var.

20-48 2358 2444 2430 24968 2547 2588 2634 2680
V. Var. Var. Var. Var, Yar. Var. Var.

49-158 2350 2408 24351 2497 2543 2589 2635 2681
Yar. Var, Var, Var. { Var. Var. Var, Var.

48-125 2360 2406 2457 2498 2544 2560 2636 2682
Yar, Var, Var. YVar. Yar. Yar. Vo, Yar.

43-100 2361 2407 2453 2499 2545 2391 2637 2683
Yar, Var, Var. Var. Var, War, Var. Var.

44-8¢ 2362 240% 2454 2500 2546 2592 2838 2684
Var. Var, Var, Var. Var. Var. Var. Yar,

4580 2363 2469 2455 2541 2547 2503 26358 2685
Yar, Var. Var. Vi Yar. War, Var, Yar.

4070 2364 2416 24565 2502 2548 2894 2640 2688
Var. Var, Var. Var, Var, Var. Var, Var,

461 2365 2411 2457 2503 2540 2598 2647 2687
Yar, Var, Var, Yar. Yar, Yar. Yar, Yar.

458 2366 2412 2458 2504 L2550 2556 2642 26588
Var. Var, Var, Var, Var. Var. Var. Var.

6i-150 2367 2413 243G 2303 2851 2597 2643 2689
Yar, Var. Var. War, EVar. Var, Var, Yar,

68125 2368 2414 2460 2506 2552 2598 2644 2690
Yar. Yar, Var, Var. Var, Yar. Var, Var,

o0-108 2369 2415 2461 25687 2553 2599 2645 2691
War, Var. Var. Yar. Var, %ar, Var, Yar.

6080 2370 2416 2462 2508 2554 2600 Fodd 2692
Var, Vaz. Yar. Var. Vax, Var, Yar. Var.

-88 2371 2417 2483 2509 2555 2601 2647 2693
Var, Var. Var, Var. Var. Var. Var. Var.

&3-T0 2372 2418 2464 2510 2556 2641 2648 2684
Yar, Var. | Var. Var. Var, Yar, Var, Yar.

Fi-150 2373 2419 24653 2513 2557 2603 2649 2683
War. Var, YVar, . Var. Var. Yar. Var, Var.

125 2374 24206 2466 2812 2538 2604 2630 2686
Var, Var. YVar, Var, Var, Var, Yar, ar.

Th108 2375 2421 2467 2513 2559 2605 2651 2697
Var, Var. War, Var. Yar. Var. Var. Yar,

TH-96 25376 2422 2468 2554 2564 2646 2632 2698
Yar, Var. Var. Var. Vag. Var, Var, Var.

73-80 2377 2423 2469 2515 2561 2607 2653 2604
Yar, Var. Var. Var, Var, Yar. Var, Var.

B-150 2378 243 2470 2516 2562 2608 2654 2700
Var, Yar, Yar, Var. Yar. Var, Var. Var.

BY-125 2379 24258 2471 2817 2363 2600 26358 7651
Var, Var, Var, Var. V. Var. Var, Var.

83-160 2380 2426 2472 2518 2564 2610 2656 2707
2390 Yar. Var, Var, Var Var Var. Var, Var,
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2381 2427 2473 2518 2565 2611 2637 2703

Var, Yar. Var. Var. Var, Way, Wag, Var.
? Y5150 2382 2428 2474 2526 2366 2612 2658 2704
{ Var. Var. Yar. Yar, Var. Var. Var. Yar.
Gh.125 23E3 2475 2475 2521 2567 2613 2659 2705

Wag, Var, Var, Var. { Var, Var, Var, Var,

Si-14 2384 2430 2475 2522 {2568 2614 2660 2786

Var, = Variation

Table 4. Exemplary embodiments for the combination of tVWF specific activity in a

composition used herein and increase in FVII stability achigved, as compared to FVII

stability In a subject administered a composition of pdVWE,

Increased Stability (Heurs)

I8 ke 17 hr 1.5 By 1.8 by 14 by 1.3 hr 3~Z hy 2.8 hy
= Yar. Var. Var, Yar, { Var Var. i Var, Var,
& | atleast 30 1 2707 2753 279G 2845 2851 2937 {2983 30729
"'ﬁé Yar, Var. Var. Var, Var, Var, Var. Var.
~ ¢ at least 34§ 2708 2754 2800 2546 2R 2938 2984 30630

Var, Var. Var, “ar, Var. Var. Var, Var,

af teast 40 | 2709 2785 2801 2847 £ 2803 2035 i Z9RS 3031

Var. Var. Yar. Var, Var. YVar. fVar Var.

af least 80 ¢ 2710 2730 2802 2848 2894 2944 2986 3032
Var, Var Var, Var. Var, Vas. Var. Var,

at least 68 | 2711 2757 2863 2849 2895 2941 2987 3633
Var. Var, Var, Var, Yar. Var. WVar. Var.

atiepst 7¢ | 2712 2758 2RH4 2H30 2806 25472 TORY 3634
Var, Var. Jar, Var, Var. Var, Var. Var.

atjeast 8 | 2713 2750 28053 2851 2897 2943 208G 3033
Var., ar. Var. Var, Var, Var, Yar Yar.

atleast 9§ | 2714 2760 2866 2852 2898 2944 209 3036
af least Var. Var. War. Yar. Var. Var. Var, Var,

! 1G4 2713 2761 2RO7 2853 2HOG 2843 2041 3037
E af least Var, Var, Var. Var, Yar. Var. P Yar Var.

iza 2716 2762 2808 2854 2908 2846 i 2092 36038
af feast Var. Var. Yar, Var. Var. Yar. Var. Var,
154 2717 2763 2809 2853 2901 2547 2993 3039
Var, Var, Var. Var. Var, Var, Wat, Var,

2-150 2718 2764 2610 2856 2502 2048 P 2004 3040
Var, Yar, Yar, Var, Yar, Yar. i Var. Var,

20135 2719 2765 2811 2837 2803 2949 2065 3041
Var. Var. Yar. Var. War, Var, Var, Vag,

20-106 2720 2766 2817 2858 2904 2950 2996 3047
Var, Yar, YVar, Var. Yar, Var, Var. Var,

2580 2721 2767 2813 2859 2005 2931 2097 3043
Var. Var, Var, Var, : Var, Var, { Var Var,

20-89 2723 2708 2814 Py, 20086 2832 P 2008 3044
Var, YVar. Var, Yar, Var, Yar, Yar, Var,

2478 2723 2769 2815 2861 Paond 2953 2999 3045
Var. Yar. Var. Var, | Var Var. F Var. Var.

2068 2734 277 2814 2862 200% 2954 30406 3046
Var. Var. Var. Yar, Var, Var, Var. Var,

il 2725 2771 2817 2863 2809 2085 3001 3047
Var. Var. Var, Yar. Var. Var, Var, Var.

2944 2736 2772 2618 2864 2511 2036 3002 3048
Var. ar. Yar. ar. P Var, Var, Var, Yar.

4835 2727 2773 28149 2883 2611 2957 3003 3049
Var. Var. Var. Var. ar. War. Var, Var,

4125 2728 2774 2829 2866 2012 1958 3004 3050
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‘ Var. Var War. YVar, Vg, Var, Yar. Var.
463058 274 I8 2821 2857 2913 24959 30805 3451
Vaz, Var Var. Var, Var, Var. Var. Yar,

A4S0 2730 2776 2822 2868 2814 2960 3006 30357
Var. Var. Yar. Yar, Yar. Yar, Var. Var,

4680 2731 2777 2823 2869 2915 2981 3047 3053
Var. Var. Var. Var, Var. Var, Var. Vag,

470 2732 2778 2824 2870 2016 20487 30608 3054
Var, Yar Var, Var. Var, Var, Var. Var.

A6l 2733 277 2825 2871 2017 2963 3009 30583
Var. Var. Var. Var. Yar. Way, Tar. Var.

A4-50 273 278G AR2E 2872 2018 2964 3010 3056
Var. Ver, Vaz, Var. Var. Var. Var. Var.

6150 2735 2781 2827 2573 2910 2963 3013 3057
Var. Var. Yar, Var, Var, Vg, War. Var,

G~ 125 2738 IR 2828 2874 2920 2986 30172 3058
Var. Yar. Yar. Var. Var. Var, Yar, Yar.

G- 2737 2783 2829 2873 2921 2967 3513 3059
Var, Var. Var. Var, Var, Var, Var. Var.

Gf-S4 273R 2784 2830 28746 2622 2968 3014 3060
Var. Var, Var. Yar. Yar. Var, Var. Var,

Gl-8 2710 2785 2831 3877 2923 20658 3015 3063
War. Var, Var, Var, Var. Var. Var. Var.

H0-78 2740 2786 2832 2878 2924 2070 3016 30662
Var. YVar. Yar, War, Var, Var, Var, Yar,

T8-150 2741 2787 2833 2879 2825 2471 3617 3063
Yar, Var, Var., Var. Yar. Var. YVar. Var.

74125 2742 2788 2834 2885 2926 o2eT 3018 3064
Var. Var. Var, Var, Var, Var. Var. Var,

T30 2743 2789 2835 2681 2027 2073 3019 3065
Var, Var. Var, Var. Var. Var. Var. Var,

Th-G 2744 2790 2836 2882 2078 2074 3020 3066
Var. Var. Yar. Var. Var. Var, War. Var.

T-5) 2745 2701 2837 2883 2929 2078 3071 3067
Var. Yar. Yar. Var, Var., Var, Var. Var,

/-150 2746 2792 2838 2884 2630 2974 3072 3068
Yar, Var. Var. Var, Var, Var. Var. Var.

86-325 2747 2793 2839 2885 2031 2977 3023 3069
war, Var, Var. Var. “Yar. Var, Var, Var.

80180 2748 2794 2840 ZH86 24937 2078 3024 3670
Var, Var, Var, Var, Var, Var, Var, Var.

83-918 2749 2795 2841 ZE8T 2933 2074 3025 36871
Var. Var, Var. Var, Var, Vay, Var, Yar.

G-15¢ 2750 2796 2842 28358 2934 ZORG 3026 347
Var. Var. Var. Var. YVar, Var. Var, Var,

G125 2751 2797 2843 IREY 2035 2981 3027 3073
Yar. Var. Var, Var. Var. Var. Var. Var.

803 G L2752 2798 2844 2890 {2236 2582 3028 3074

Var, = Varigtion

Table 15, Exemplary cmbodiments for the combination of TVWFE spectfic activity in a

composition used herein and increase in FVIH stability achieved, as compared to FVIH

stability in a subject administered a composition of pdVWE,

Increased Stability (Hours)

2.7 hy =6 hr -5 hr 24 hy 2=3 hr 3-8 hr 3-7 by 3-6 hr
ok Yar, Var. Var, Var. Yar, Var. YVar. Var,
w | atieast 24 ¢ 3073 3121 3167 3215 3259 3365 3351 3397

at least 38 | Var, Var. Var. Var, ! ¥ar, War, Var, Var.
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3076 3122 3168 3214 3248 3306 3352 3398

Var. Var, Var. Var, Var, Var, Var. Var.

at least 40 | 3077 3123 3168 3218 3261 3307 3353 33949
Yar, Var. Yar. Var. Var. Var. Yar. Yar,

at least 58 | 3078 3i24 3170 3216 3262 3308 3354 3440
Var. Var. YVar, Var. Var, Var, Var, Var,

at least 68 | 3079 3125 3171 3217 3263 3308 3355 341
Yar, Var. Var, Var. Yar. Var. Var. Var,

at feagt T8 1 3080 3126 3171 1218 3264 3316 3336 3407
Var, Var. Yar, Var, Var, Var. Var. Var,

at feast 8§ | 3081 3127 3173 3219 3265 3311 3357 3483
Var, Var, Var, Var. Var. YVar, Var Yar,

at least 9§ | 3082 3128 3174 3220 3266 3312 3358 3404
at least Var. Yar. Yar. Var. Var. Var. Var. Var.

160 3083 3129 3175 3221 3267 3313 3359 3405
at least Yaz. Var. Var, Var, Var, Var. Var, Var,

125 3484 3130 3176 32202 3268 3314 3166 3406
at jeast Yar, Var “ar. Var. Var. Var. Var. Var,

154 3083 3131 3177 3223 3269 3313 3351 3407
Var, Var, Var, Var, War, Var, Var. Var,

23-3156 3088 3132 3178 3224 3270 3316 3362 34084
Var. Yar. Var. Var. Var. Var, Var. Yar.

24125 30GR7 3133 3179 3225 3271 3317 3363 3409
Var. Yar. Vay, Var, Yar, Var, Var, Var,

2106 3088 3134 3180 3226 3272 3318 3364 3410
Yar. - Var YVar. Var. Var. Var, Yar. Var.

2056 3089 3135 3181 1227 3273 3318 3363 3411
Var, Var. Var. Var. Var. Var. Yar. Var.

28-88 0G0 3136 3182 31278 3237 3328 3366 3412
Var, Yag, Yay, Var, Var, Var, YVax, Var.

28-7h 3091 3137 3183 3229 3275 3321 3367 3413
Var. Var. Var. Var. Yar. Var. Yar. Var,

=60 3092 3138 3144 3230 3276 3322 3368 3314
Yar, Var, Var, Var. Var. YVar. Var. Var,

20-56 30952 3138 3185 1231 3277 3323 3369 3415
Var. Var, Var. YVar. “Var. Var. YWar, Var.

2= 3094 3140 3186 3232 327 3324 3374 3416
Var, Var, Var Var, Y, Var, Var. Yar.

48-156 3693 314} 3187 3033 3279 3325 3371 3417
Var. Var, Var, Var. Var. Yar, Far. Var,

49-125 3096 3142 3188 3234 3288 3326 3372 3418
Var, Var. Var. Var. Var Yar. Var. Var,

48108 3067 3143 3189 3235 3281 3327 337" 3419
Var, Yar. Yar. Var, Var, Var, Var. Var.

449 3048 3144 3190 3236 3282 3328 3374 3420
Var. Var, War. Var. Var. Var, Yar, Var.

43-88 3000 3145 3191 3237 3283 3329 3375 3471
YVart, Yar, Yar, Yar. Var. Var, Var. Var,

4478 3100 3148 3192 3238 3284 3330 3370 3422
Var. Var. Var, Var, Yar. YVar, Var. Var,

4068 3101 2147 3193 3239 3285 3331 3377 3473
Var, Var. Var. Var, Yar, YVar. Var. Var,

46-56 3102 3148 3184 3240 3286 3332 3378 3424
Var, War, Vaz, Var. Var, Var, Var Var.

G- 50 3163 1148 3195 3241 3287 3333 3379 3425
Var, Yar, Yar. Var. Var. Yar. Var. Yar.

Bih-12% 3104 3130 3196 3242 3288 3334 3380 3426
Var. Var, Vai, Var. Var. Var. Var Var,

&1 60 3105 3151 3197 3243 37289 3333 3381 3427
Var, Var, Yar. Yar. Var. Var, Var, Yat.

63-5 3106 3152 3198 3244 3200 3338 3362 3428
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Var. Var. Var. Yar. Var, Yar. Var. Var.
o84 3107 3153 3199 3245 3291 3337 3383 3429
Yar, Var, Var, Var, Vat. Var, Var. Var,
64-78 3108 3154 3260 3246 3202 3338 3384 3430
Var. Var. Var. Var, Var. Var, Var. Var.
T3 54 3109 31558 3201 3247 3293 3354 3385 3431
Var, Var. Yar, YVar. Var. Var. Var, Var.
T4-128 3110 3156 3302 324% 3244 3340 3386 3432
Yar. Yar. Var. Var, Var, Var, Var. Var.
Te-100 3111 3137 3203 3249 3295 3341 3387 3433
Var, Var, Var, Yar. Var, Yar. far. Var.
TS 3112 3158 3204 3256 3296 1342 1388 3434
Var, Var, Var, Yar. Var, Yar, Var, Var,
T4-8 3113 3159 3205 3251 P 3297 2343 3380 3438
Var, Var. Yar, Var. Var, Var, Var. Var,
ai~134 3114 3ind 3206 32573 3288 3344 33940 3436
Var. Var, Var, Yar, Vat. Var, Yar. Var.
85-325 3113 3i61 3207 3253 3299 1348 3301 3437
Var, Var. Var, Var. Var, Var. Var. Var
88-148 3116 3162 3288 3254 3300 3346 3392 3438
Var. Var. Var, Yar. War. Yar. Var. Var,
B84 3117 3163 3209 A255 3301 3347 3393 3439
Var. Var. Var. Var. i Var Yar, Var. Var,
99-150 3118 3164 3210 3256 3302 3348 3394 3446
Var, Vat, Vax. Yar. Vg, Var, Var. Var.
$.325 3119 3165 3211 3257 3303 3349 3395 3441
Var, Var. Vaz. Var. Var. Yar, Var. Var,
Si-304 3120 2166 3212 3258 3304 3350 3398 3442

Var, = Vanation
Table 16, Exemplary embodiments for the combination of rVWE specific activity in a
composition used herein and increase yo FVI stability achieved, as compared to FVIII

stability in a subject administered a composition of pdVWFE,

Increased Stability (Heurs)

3.8 hr 3-4 hr 48 By 47 b 4.5 hr 4.8 By 528 hr 5.7 hr
= Yar, Vas. Var, Var. Var. Var, YVar. Var,
&1 atleast 28 | 3443 3489 3535 3581 3627 3873 3719 3765
-"‘g %ag. Var, Vaz, Var. Var. Vay. Var. Var,
— | at least 3¢ | 3444 2490 3536 3587 3678 3674 3720 3766

WVar, Vaz, Yar. Yar. ar. Var. Var. Var.

at least 46 | 3443 3491 3537 1383 3629 3675 3721 3767

Var. Var, Vaz, Var, Yar, Vg, Var. Var.

at least 858 | 3446 3497 3334 3584 3630 A6TE 3722 3768
YVar. Yar. Var. Var. Var. Yar, Var, Var,
at least 66 | 3447 3493 3339 3585 3631 3677 P3723 3769
Var, Var, Var, Yar, Var. YVar, Var. Var,
af least 76 | 34457 3494 3340 3586 3632 3678 3724 3770
Var. Var. Var, Yar. Var. Var, Var. Var,
at least 86 | 3449 3495 33413 31587 3633 3675 3725 771
Var. Var. Var. Var. YVar, Var, Var. Yar.
at deast 98 | 3430 3406 3542 3588 3634 3680 3726 3772
at loast Var. Var, Var, Var. Var. Yar. Var. Var,
184 3451 3497 3543 3588 3635 3681 3727 3773
at least Var, Var, Var, Var. Var. Var. Var. Var,
328 3452 3498 3544 3596 3636 3682 3728 3774
at {east Var. Var, Var, Var, Var. Var, Var. Var.
158 3453 3499 3545 3591 3647 3683 3729 3775
28-150 Var, Tar. Var. Var. Var, Var. Var. Yar,
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3454 3306 3546 3392 3038 3684 3736 3776

Var. Var, Yar. ar. Var. Var. Yar. Var,

2B-125 3455 3501 3547 3593 3639 3685 3731 3777
Var, Yar. Var. Var, Var, Var, Var. Yar.

28-10¢ 3456 3502 3548 3594 3540 1686 3732 3778
Yar. Var. Var, Var. Yar, Var. Var. Var,
206-9% 3457 3303 3549 3595 3641 3687 3733 377
Var, Var. Vg, Var, Var, Var, Var. Var,

2¢-8¢ 3438 3504 3550 3895 3642 3688 3734 3780
Yar, Var. Var. Var. Var. Var, Var. Var,

247G 3439 3505 3551 3597 3643 kI 3733 3781
Var. Yar, Vax. Var. Var, Var, Yar. Var,

28-68 3460 1506 3352 1598 3644 3690 3736 3782
Var. Var. Yar, Var, Var, Var. Var. Var.

2346 34481 3567 3533 3599 3045 3691 3737 3783
Yar, Var. Yar, Var. Var, Var, Var. Var,

2i-48 3462 3508 3554 3600 3646 3692 3738 3784
Var, Var, Yar. Var, Var, Var, Var, Var.

45150 3463 3508 3855 3601 3647 3653 3734 3785
Var, War. Yar, Var. Var. Var, Var, Var,

49-125 3464 3514 3356 3602 3648 3694 3740 3786
Var. Yar. Yar, Var. Var, YVar. Var, Var.

48-306 3463 3311 3337 3603 3649 3865 3741 3787
' Vazr. Var, Yar, Var. Var. Yar. Var, Var,

4454 3466 3312 3538 3604 3630 3696 3742 3788
Yar. Yar. Var. Var, Yar, Var. Var. Var.

49-8¢ 3467 3513 3339 3803 3651 3697 3743 3789
Var, Var. Yar, Var, Var, Var, Var. Var.

48-74 3468 3514 3560 3606 3652 3698 3744 3794
Var. Var. Var. Var. Var, Var. Var. Yo,

4G50 3469 3515 3561 3607 3653 166G 3745 3791
Var, Var. Yar, Var. ¥ar, Var, Var. Var.

44-58 3470 3516 3562 3608 3654 T 3744 3792
Var. Var, Var. Var. Yar, Var. Var. e,

68150 i 3471 3517 3363 3606 3655 2741 3747 3793
Var, Var. Var, Var. Var, YVar, ar. Var.

681258 3472 3518 3564 3614 3656 3762 3748 3794
Yar. Var, Yar. Var, YV, Var. Var. Yar.

60104 3473 1519 3565 3611 3657 3703 3748 3795
Yar. Var. Vay. Var, ar, Var, Far. Var,

HlE-56 3474 35260 3566 3612 3658 3764 37546 3796
Var, YVar, Yar, Var. Var. Var. Vaur, Var,

68-86 3475 2521 3387 3613 3658 3705 3751 3797
Var, Var, Yar, Var, Var. Yar. Var, Var,

&-T8 3476 3522 3568 3614 3660 3706 3752 3708
Var. ar, Var. Var, Var, Var, Var. Var.

150 3477 3533 3569 3613 3661 3767 3753 3799
Yar, Var. WVar, Var. Yar. Yar. Var. Yar,

TH128 3478 35324 3570 3616 3662 370 3754 3800
Var. Var. Var, Var, Var. Var, Var. Var,

76108 3479 3525 3571 3617 {1653 3700 3755 3RG]
Var, Var, Var, Var. Var. Var. Yar., Var,

7620 3480 3526 3572 3618 3664 3710 3756 3852
Var. Var, Var. Var. Var, Var, Vat. YVar.

Th-88 3481 3527 3573 3619 3663 3711 3757 3803
Yar. Var. Var, Var. Var. Yar. YVar. Var.

86-150 34872 3528 3574 3620 3686 3712 3738 3804
Var. Var. Var, Var. Var, Var., War, Var,

84123 3483 3529 3575 3621 3667 3713 375% 3805
Yar. Var. Yar. Yar. Var. Yar, Var. Var.

80108 3484 3530 3576 3622 3668 3714 3740 3836
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Yar. Var, Yar, Yar. Yar, Var. YVar. Var,

8394 3485 3531 3577 3623 3660 3713 3761 IRGT
Var., Var, Var. Var. Yar, Var. Var, Var,

8- 158 3486 3532 3378 3624 3670 37i6 1762 3808
Var. Var, Var. Var. Var. Var, Yar. Yar.

G0.12% 3487 3533 33874 3628 3671 3717 3763 3RGY
Var. Var. Yar, Var. Yar. Var. Yar. Var.

Gé)- 1 3448 1534 35810 3626 3672 3718 3764 3510

Var, = Variation

Table 17. Exemplary embodiments for the combination of IVWF

apecific activity in a

composition used herein and increase in FVIII stability achieved, as compared 10 FVHI

stabilily in a subiect administered a composition of pdYWF,

increased Stability (Hours) Incrensed Stability (Percent)
af ieast at least at feast at least
& Br 6§ hr H-7 hr 78 by 0% Z6% 36% 40%
oAt jeast Yar, Yaz, Var. Yar,
220 3811 3r37 3903 3949 Var, 3993 Var 4041 | Var 4087 | Var 4133
"é at least War. Var, Var. Yar.
=1 38 3812 JE5E 3904 2930 Var, 3996 | Var. 4047 | Var 40RR | Var 4134
af leagt Var. Var. Var War.
48 3813 31839 3803 3951 Var, 3997 | Var, 4043 | Var 408% | Var. 4135
uf feast YVar. Yar. Var. Var.
58 3814 38480 3906 349572 Var 3998 | Var 4044 | Var 4090 | Var 4138
at least Var. Var. Vag, War.
64 813 3861 3547 3933 YVar, 3992 | Var 40435 | Var 4091 | Var 4137
at least Var. Var. Var. Var.
78 31816 3862 3908 3934 Var 4000 | Var, 4046 | Var, 4092 { Var. 4138
s feast Var. Yar, Yar. Var.
i) 3K1T 3863 3909 3955 Var. 4001 | Var 4047 | Var 4093 | Var, 4139
at least Var, Var. Var, Var.
6 3818 3864 3910 34956 Var 4002 | Var, 4048 | Var, 4094 | Var. 4140
af feast Var, Var. Var. Var.
196 3819 3863 3911 3957 Var, 4503 1 Var, 4049 | Var 4005 | Var, 4141
at least Yar. Yar. Y, Var.
125 3820 | 3B66 3912 3958 Var, 4004 | Var 4030 | Var, 4096 | Var. 4142
at fenst Yar. Var. Var, Var,
156 3821 3867 3013 3959 Var, 4005 | Var 4031 | Var, 4897 | Var. 4143
ar, Var. Yar, Yar,
20154 3822 3868 3914 3940 Var, 4006 | Var 4052 ! Var, 4008 | Var 4144
Var, Yar. Var. Var,
20-125% 3823 3860 G115 3961 Var, 4007 | Var 4053 | Var, 4099 | Var. 4145
Yar, Var. Var, Yar.
26184 1824 3870 3016 3962 Var, 4008 | Var. 40584 | Var, 4100 | Var, 4146
Yar. Yar. Var. Var.
2598 3825 ¢ 3871 3917 3963 Var, 4009 | Var 4085 | Var. 410] | Var. 4147
Var. Yur, Yar. Var.
20-86 3826 3872 391¥ 3964 Var, 4610 | Vaz, 4056 | Var 4102 | Var, 4145
Var, Yar. Var. Yar,
2076 3827 3873 3919 3965 Var 4011 | Var 4057 | Var 4103 | Var. 4149
Var. Var. Var, Var,
28-68 3828 3674 3520 3866 Var, 4012 | Var 4058 | Var 4104 | Var 4130
Yar. Var. Var. Yar.
2§54 3828 3875 3921 3967 Var, 4013 | Var. 4059 | Var 4105 | Var. 4151
Var, Var. Yar. Yar,
248 3830 3876 3922 3968 Var, 4014 | Var, 4060 | Var, 4106 | Var. 4152
Yar. Yar. Var. Var.
A0-1584G 3831 3877 3923 940 Var, 4015 | Var, 4061 | Var. 4107 | Var, 4133
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Var, Var. | Var, Var.
46-1258 3832 3878 3924 3970 Var 44316 | Var 4662 | Var 4108 | Var. 4134
Var. Var. Var. War.
48180 3833 3879 3923 3974 Var, 4017 | Var, 40663 ¢ Var, 4109 | Var, 4155
Yar. Var, Var. Var,
4896 3834 3880 3926 3972 YVar 4018 | Var, 4064 | Var, 4118 | Var. 4156
Yar, ar. Var, Var,
44-88 3835 3RE1L 3927 3973 Sar 4019 1 Var, 4065 ! Var. 4111 | Var 4137
Var, Var. ar. Var. :
4078 3R%6 D 38R 3928 3974 Var, 4020 ¢ Var 4060 | Var 4112 | Var, 4158
Var. | Var Var Var,
4668 3837 3883 P 3929 3975 Var 4021 1 Var 4067 | Var 4113 | Var 4159
Var. ar. | Var. Yar.
48-58 i 3838 3884 EE] 3976 - Nz, 4007 F Var 4068 | Var 4114 | Var 4160
| Var, Var. Var. Var.
60-1858 | 3R3Y JR85 3031 3977 Var 48723 1 Var 4069 1 Var 4115 § Var 4161
Var. | Var Var Var, |
Gi-125 840 ! 3886 3932 3978 P Var 4024 1 Var, 4070 | Var 4118 | Var, 4162
Var, | Var. YVar, Yar,
G- 1G4 3841 3887 3933 3979 YVar, 40235 | Var, 4071 § Var. 4117 | Var. 4163
Var. Var. Var, Yar.
&4 3842 3IE8R 3934 39810 WVar, 4626 | Var. 4072 | Var 4118 | Var. 4164
Yar. Yar. Yar. Var.
-84 3843 | 3RED 3035 | 3981 Var, 4027 | Var, 4073 | Var 4119 | Var. 4163
Var. { Var, Var, { Var,
875 3R44 3850 3936 | 3982 WVar 4028 | Var. 4074 | Var 4120 | Var. 4166
Yar. Yar. Var. Yar.
7H-188 3845 3891 3937 3983 Nar, 4029 | Vap 4075 | Var. 4121 | Var. 4167
Var, - Var. Var, Yar.
Th-125 3846 3892 3038 3984 Var, 4030 | Var, 4076 | Var 4122 | Var, 4168
Var. Yar. Var. Var.
TO-168 3847 FE03 3934 3985 | War 4031 | Var, 4077 | Var, 4123 | Var, 4169
L Yar, Var, Var, Var,
F-08 | 34848 3894 3940 3986 YVar 40372 | Var, 4078 | Var, 4124 | Var, 4170
Var. { Var. i War Yar.
ThR8 3849 3895 3941 J9H7 Var, 4033 | Var 4079 | Var 4128 | Var 4171
Var, Var, ¢ Var, | Var
-1 54 3830 389G 3942 3GRE Var, 4034 1§ Var 4080 | Var 4126 | Var, 4172
VAT, Var., { Var Var,
80-128 3851 JRO7 3943 3989 Var, 4035 1 Vaz, 4081 | Var. 4127 | Var. 4173
Yar. Var, YVar. | Var,
BE-158 3852 38498 © 3044 39490 WVar, 4636 1 Vay 4082 | Var. 4128 | Var, 4174
Var, Var. | Var Var.
808 3833 3899 | 3045 3691 Var, 4037 | Var, 4083 | Var, 4129 | Var, 4175
Var. Vart. Var. - Var,
90,158 3834 3904 P 3946 3962 Var. 4638 | Var 4084 | Var 4130 | Var. 4178
i i Var. Var. V. Var
1 90-128 | 3RSS 3941 3647 3993 PVar, 4039 1 Var, 40835 | Ve, 43131 | Var, 4177
i i Var, i Var, YVar, Var,
‘; 901608 | 3836 13902 | 3948 3504 Var, 4640 | Var. 4086 | Var. 4132 | Var. 4178

Var. = Variation

Table 18. Exemplary embodiments for the combination of rVWF

specific activity in a

composition used herein and increase in FVI stability achicved, as compared 1o FVIT

stability in a subject administered a composition of pdVWE.

Increased Stability (Percent}

af least
2%

10-80%

18-48% | 10-30%

13-20%

18-50%,

15-48%

15.30%
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o at feast Yar. Var. Yar. Var. Var. Var, Var.
=128 Yar, 4179 47125 4271 4317 4363 4409 4455 4501
ﬁ at least Yar, Var, Var, Var, Var, Var, Var,
~ 1 38 Var. 4180 4226 4272 4318 4364 44160 4456 4502
at least ar. Var. Var. Var, Var. Var, Var,
46 Var, 4181 4227 4273 4319 4365 4411 4457 4503
at least Var, Var. Var. War, YVar. Var, Var,
5B Var. 4182 4228 4274 4320 4366 4412 4458 4564
at lenst Yar. Var. Yar. ar. Yar. Var. Yar.
6 Var, 4183 4220 4275 43721 4367 4413 4459 4505
at least Yar. Var. Var, Var, Var, Var, Var,
76 Yar, 4184 4230 4276 4322 4368 4414 446() 43606
af least Var. Yar. Var, Var, Var, Yar. War.
Ré Var, 4185 4231 4277 4323 4369 4413 4451 4507
at least Var. Var, Var. Var, Var. Var, Var,
4h Var. 4186 4232 4274 4324 4370 4416 4467 4508
af ieast Var. Var. Var. War. Var. Var, Var,
166G Var, 4187 4233 42749 4325 P 43718 4417 4463 4300
at leasgt Nar. Var. Var. Var. WVar, Var, YVar,
128 Var, 4188 [ 4234 4286 4326 4372 4418 4464 4510
at leasd L Var. Var, Var, Vat, WVar, Var, Yar.
158 Vaz. 4189 4235 4281 4327 4373 4419 4463 4571
Yar. Yar. Var, Yar, Var. Var. Var.
20-154 Var. 4190 4236 4282 4308 4374 44264 4466 4512
Var. Var. Var. Var, Vat, Var, Var,
28-128 Var, 4191 4237 4283 4379 4375 4421 4467 {4513
Var. Var, Var. Var. Var. Yar, Yar.
28-18¢ Yar. 4192 4238 4284 4334 4376 4422 446¥ 4514
Var. Var. Var, Var, Var, Var, Yar,
20-98 Var, 4193 4234 4285 1331 4377 4423 4468 4515
Yar. Yar, Yar. Yz, Var, Var, Yar.
1688 Var 4194 4246 4286 4332 4378 4424 4470 i 4516
Var. Var. Var. f Var, Var, Var, Var.
28-78 Var, 4193 4243 4287 4333 L4379 4425 4471 4517
Var. Yar. Yar, Vazr, Yar, Var, Vi,
286l Yar. 4196 47472 4288 4334 4384 4428 4472 4318
| Var Var. Var, Var. Var. Var. Var.
250 Jar, 4197 | 4243 4739 4335 4381 4427 4473 451¢
Yar. Var, Var, [ Var, Var. Var, ¢ Var.
26-46 Var, 4198 4244 4290 4336 a8z 4428 4474 4520
Var. Var, Var, Yar, Var. Var, Var,
40-150 Var, 4199 4245 4291 4337 4383 4428 4475 4521
Var. Var. Yar. Var. Yar. Var, i Var,
4f-325 Vi, 4200 47346 4260 4338 | 4384 44734 4476 P4s5z2
Yar. ar. Var, I Var, Tar. YVar, Var,
45-108 Var, 4201 1247 4293 4335 4385 4431 4477 4523
Yar. Var. Var, Var. Var. YVar. ar.
44108 Var, 4202 4248 4284 4340 [ 4386 4437 4478 4534
Var, Var, Var, | Var, Var. Var. Var.
40-80 Var, 4203 4749 4295 4341 i 4387 4433 447G 4525
o Var. Var, Yar, War. Yar. Var, Var.
48-76 Var, 4204 4250 4296 43472 4385 4434 4480 4536
Yar. Var. Var, Var, Var. Vas, Yar,
486 Var. 4205 4251 4297 4343 4380 4435 4481 4527
Yar, Var, Var, Var, Var. Vg, Yar,
AG-58 Vax, 4206 4252 47298 4344 4390 4436 4482 4528
WVar. War. Var, { Var, Var. Var, Yar,
&1 54 Var. 4207 4253 42899 4343 4391 4437 4483 452
Var, Var, Yar. Var. Var, Var, Var.
&8-125 Var, 4208 4754 4368 4346 4352 4438 4484 45340
66-108 Var, 4209 | Var Var. Var. Yar, Var, Var, Var.
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4355 4301 4347 43483 4439 4485 4531

Var, Jar. Var, Yar, Var. Var. Var.

H0-90 Var. 4210 4256 4302 4348 4394 4440 4486 4532
Var. Var. Var. Var, Var, Var. Var,

Hi-86 Var, 4211 4257 4303 4349 4395 4441 4487 4533
Yar, WVar. Var, { Var, Var. Yar. Yar,

53-78 Var, 4212 4258 4304 4350 {4396 4442 448% 4334
Var. Var. Var. Var, Var. Var, Var.

76158 Var. 4213 § 4259 4345 4351 397 4443 4489 4535
Var, Var. Var, Vi, Var. Var, Var,

Th-125 Var 4214 4260 43436 352 430K 4444 4496 4536
Var. Var. Var. Var, Var, Var, Var.

76100 Var, 4213 4261 4347 4353 439% 4443 4491 43537
i Var Var. Var. Var, Var. Var. Ve,

Ti-8 Var. 4216 4262 4308 4354 4408 444G 44972 4338
ar. YVar, Yar, Yar, Var. YVar. Yar,

gl Var 4217 14263 4309 4335 4401 4447 4493 4538
Var. Var. Var. Var. Var. YVar, Var,

26-158 Var. 4218 4264 4316 4356 4407 4448 4494 4540
Var. Var. Var. Vi, Var. Var, Var.

§0.125 YVar. 421% 4765 4311 4357 4403 4449 4455 4541
YVar. War. Var. Var. Yar, Yar. Var

80-106 Var. 4220 4366 4312 4358 4404 4450 4495 4347
Var. Var, Var, Var, Var, Var. Var.

2498 Yar. 4221 4287 4313 4355 4405 4451 4497 4543
Yar. Var. Var. Var, Var. Var., Var.

G154 Var. 4222 4268 4314 4360 44906 4437 44G% 4544
Var, far. Var. Var, Var. Var, Var,

9G-12% Vay, 4223 4265 4313 4361 = 4407 4453 4495 4545
Var, Var. Var. Vaz. Yar. YVar, Var,

26180 Var. 4224 4270 4316 4362 4408 4454 4300 4546

Var. = Variation

Table 19. Exemplary embodiments for the combination of yWWF epecific activity in a

composition used herein and jncrease in FVIII stabilily achieved, as compared to FVIH

stability in a subject administered 2 composition of pdVWE.

increased Stability (Pereent)
18.70% 1 20-80% | 70-48% | 26-30% | 3-S50 3-44% 48-88%
’;:E ab deast 28 | Var, 45347 | Var, 4303 | Var, 4639 | Var, 4685 | Var, 4731 | Var, 4777 | Var. 4823
-3 tatleast 30 0 Var 4348 | Var 4394 | Var 4640 | Var 4686 | Var 4732 | Var 4778 | Var 4824
g at least 486 | Var, 4549 | Var, 4595 | Var, 4641 | Var. 4687 | Var, 4733 | Var 4779 | Var, 4825
at leasi S8 | Var, 45530 | Var, 4596 | Var 4642 | Var, 4688 | Var. 4734 | Var. 4780 | Var 4826
at least 6 | Var 4351 | Var 4597 | Var. 4643 | Var, 4689 | Var 4735 | Var. 4781 | Var 4827
at feast 78 | Var 4552 1 Var, 4598 | Var, 4644 | Var, 469 | Var, 4736 | Var, 4782 | Var. 4825
atleast 86 | Var 4533 | Var 4399 | Var. 4645 | Var. 4681 | Var, 4737 | Var. 4783 | Var 4829
at Jeant 98 | Var 4354 1 Var, 4600 | Var, 4646 | Var, 4692 | Var 4738 | Var, 4784 | V. 4830
at deast 180 | Var, 4555 1 Var, 4601 | Var, 4647 | Var, 4693 | Var. 4739 | Var, 4785 | Var, 4831
at least 125 | Var, 4556 | Var 4602 | Var, 4648 | Var. 4694 | Var. 4740 | Var, 4786 | Var, 48372
af deast 158 | Var, 4557 | Var, 4603 | Var, 4649 | Var, 4695 | Var. 4741 | Var, 4787 | Var 4833
26153 Var, 4538 | Var 4604 | Var, 4630 | Var, 4696 | Var, 4742 | Var 4788 | Var. 4834
26.125 Var, 4539 | Var, 4605 | Var, 4651 | Var, 4687 | Var, 4743 | Var. 4789 | Var, 4535
20-104 Var, 45360 | Var 4606 | Var. 4652 | Var, 4688 | Var 4744 | Var, 4790 | Var, 4836
2080 Var, 4561 1 Var, 4607 | Var, 4633 | Var, 4699 | Var, 4745 | Var 4791 | Var. 4837
24-80 Var. 4562 | Var 46068 | Var. 4634 | Var. 4700 | Var. 4746 | Var, 4782 | Var. 4838
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f 28-78 Var. 4563 | Var, 4609 | Var, 4685 | Vay, 4701 | Var, 4747 1 Var 4792 § Var 4838
L 2060 Var. 4364 | Var. 4610 | Var 4656 | Var, 4702 | Var, 4748 1 Var 4794 | Var 4840
20-54 Vor, 4565 | Var, 4611 | Var, 4657 | Var. 4703 | Var. 4749 | Var, 4795 | Var, 484]
20490 Var, 4566 | Var, 4612 | Var 4638 | Var. 4704 | Var. 4750 | Var. 4796 | Var 4842
4158 Var. 4567 | Var, 4613 | Var 4659 | Var, 4705 | Var 4751 | Var 4797 | Var 4843
46125 Var, 4568 | Var 4614 | Var, 4660 | Var, 4706 | Var 4752 | Var. 4798 | Var, 4844
40-194 Var, 4560 1 War 4815 | Var. 4661 | Var. 4707 | Var. 4753 | Var. 4799 | Var. 4845
481 Var. 4370 | Var 4616 | Var, 4662 | Var, 4708 | Var 4754 | Var. 4800 | Var. 4846
4480 Var. 4571 1 Var, 4617 | Var 4663 | Var, 4709 | Var, 4755 | Var. 4801 | Var, 4R47
AT Var, 4572 | Var. 4818 | Var. 4664 | Var. 4710 | Var. 4756 | Var, 4802 | Var. 4848
A=} Yar, 4573 | Var, 4619 | Var, 4665 | Var, 4711 | Var 4757 | Var, 4863 | Var. 4849
450 Var, 4574 « Var 4620 | Var, 4666 | Var, 4712 | Var 4758 | Var, 4804 | Var. 4830
5138 War. 4575 ¢ Var, 4621 | Var, 4607 | Var, 4713 | Var 4758 | Var. 4885 | Var, 4851
&6-125 Var, 4576 | Var. 4622 | Var. 4668 | Var. 4714 | Var 4760 | Var, 4806 | v ar, 48572
G- 1604 Yar, 4577 1 Var, 4623 | Var, 4669 | Var. 4715 | Var 4761 | Var, 4807 | Var, 4853
B350 Var, 4578 | Var, 4624 | Var, 4670 | Var, 4716 | Var, 4762 | Var. 4808 | Var 4834
6480 Var, 4579 | Vir. 4625 | Var 4671 | Var. 4717 | Var 4763 | Var. 4809 | Var, 4855
G748 Var. 4580 | Var. 4626 | Var, 4672 | Var. 4718 | Var, 4764 | YVar 4810 | Var, 4856
Hi-158 Var, 4581 | Var. 4627 | Var. 4673 | Var, 4719 | Var 4765 | Var. 4811 | Var, 4837
T-125 Var. 4582 1 Var, 4628 | Var 4674 | Var, 4720 | Var, 4766 | Var, 4812 | Var, 4858
Tl 166 Var, 4583 | Var 46292 | Var 4675 | Var, 4721 | Var, 4767 | Var 4813 | Var 4839
T6-94 Var, 4584 | Var, 4630 ; Var, 4676 | Var, 4722 | Var 4768 | Var 4814 | Vag 48060
T8-88 Var, 4585 [ War, 4633 | Var, 4677 | Var. 4723 | Var 4769 | Var, 4818 | Var 4861
0-156 Var. 4586 | Mar 4632 | Var 4678 | Var, 4724 | Var 4770 | Var. 4816 | Var 4862
B0-125 War, 4587 | Var 4633 | Var, 4679 | Var 4725 | Var, 4771 | Var. 4817 | Var, 4863
S8-180 Var, 4388 | Var 4634 | Var 4680 | Var, 4726 | Var. 4772 | Var. 4818 | Var, 4864
5091 Var, 4580 | Var 4635 | Var 4681 | Var, 4727 | Var 4773 | Var 4819 | Var. 4863
G158 Yar, 4590 | Var 4636 | Var, 4682 | Var, 4728 | Var, 4774 | Var, 4820 | Var. 4866
80-125 Var, 4591 | Var, 4637 + Var. 4683 | Var. 4729 | Var 4775 | Var, 4R21 | Var, 4867
L L  Var. 4592 | Var, 4638 | Var. 4684 | Var, 4730 | Var. 4776 | Var. 4823 | Var. 4868

Var. = Variation

00229} In one embodiment, the mothod comprises adnunistering 2 composition of TVWE,
wheremn the composition of rVWF administered to the subiect is a composition of high
molecuar weight ctVWEF multimers in which at least 30% of rVWF molecules in the
compasition are present in a nultimer of at least 10 subunits, snd wherein the combination of
Y WF specific activity in the composition and increase in FVI stability, as compared to
FVII stability m a subject administered a composition of pdVWE, is selected from variations
2339 to 4868 1 Table 13 to Table 19. In one embodiment, the composition of rIVWF
administered to the subject is a composition of high molecalar wetght rVWTF multimers. In
one embodiment, FVIH siabilily is characterized by the half life of FVI, In ancther
embodiment, FVI stability is characterized by mean residence time (MRT) of FVIIE Ina
further embodiment, the method is for treating any type of VWD In a specific embodiment,

the method is for treating Type 3 VWD,
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[0236] In one embodiment, the method comprises administering a composition of rVWFE,

wherein the composition of rVWF administered to the subject is a composition of high
molecular weight rVWF multimers in which at least 50% of v VW molecules in the
composition are present in a multimer of at least 14 subunits, and wherein the combination of
tVWF specific activity in the composttion and increase in FVIH stability, as compared to
FVIII stability in a subject administered a composition of pdVWE, is selected from variations
2339 10 4868 in Table 13 to Table 12, Inone embodiment, the composition of rVWEF
adrmnistered to the subject is & composition of high molecular weight tVWF multimers, In
onie embodiment, FVII stability is characterized by the half life of FVHEL In another
embodiment, FVIII stability is characterized by mean residence time (MRT) of FVHE Ina
further embodiment, the method is for freating any tyvpe of VW In a specific embodiment,
the method is for treating Type 3 VWD,

166231} In one embodiment, the method comprises administering & composition of rY'WE,
wherein the composition of r'VWF adrministered 1o the subject is a composition of high
melecular weight rvWF multimers m which at least 70% of tVWE mclecules in the
composition are present in a multimer of at least 10 subunits, and wherein the combination of
rVWF specific activity in the composition and increase tn FVIH stability, as compared
FVII stability in a subject administered a composition of pdVWE. 18 selected from vanations
2339 1o 4868 in Table 13 to Table 19. In one embodiment, the composition of rVWF
administered to the subject is a composition of high molecular weight tWVWF multimers. In
one embodiment, FVHI stability is characterized by the half life of FVILL In ancther
embodiment, FVII stability is characterized by mean residence time (MR of VI Ina
further embodiment, the method is for treating any tvpe of VWD. 1o a specific embodiment,
the method is for treating Type 3 VWD,

112321 In one embodiment, the method comprises administering a composition of tTVWE,
wherein the composition of rVWF administered to the subject is a composition of high
melecular weight rVWE multimers having a munimal percentage of tVWE molecules present
in a particular higher-order rVWF multimer or larger multimer according to any one of
variations 134 {0 457 found in Table 3 to Table 5, and wherein the combination of rVWF
specific activity in the composition and increase in FVHT stability, as compared to FVHI
stability in a subject adnunistered a composition of pdVWE, is selected from variations 2339
10 4868 in Table 13 10 Table 19, In one embodiment, the composiion of FVWFE
administered to the subject 15 2 composition of high molecular weipght rVWF mulimers. In
one embodiment, FVI stability is characterized by the half life of FVIL In another

embodiment, FVI stability is characterized by mean residence time (MRT) of FVHL Ina
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further embodiment, the method is for treating any type of VWD, In a specific embodiment,

the method 1s for treating Type 3 VWD

[06233] 1o one eobodiment, the method compnises administering a dosage of a YWWF
composition containing from 10 Wikg to 40 [U/kg r VW RCo activity, wherein the
combination of TVWF specific activily 1n the composition and increase tn FVIH stability, as
cormnpared to FVII stability in & subject administered a composition of pdVWE, is selected
from vanations 2339 fo 4868 in Table 13 to Table 1%, In a specific embodiment, the
composition contains from 20 1/kg 10 30 W/ke TV WEF:RCo activity. In one embodiment,
the compoesition of r¥VWF administered to the subject is a composition of high molecular
weight ’VWF multimers. In one embodiment, FVEH! stability is characterized by the half life
of FVIL In another embodiment, VI stability is characterized by mean residence time
(MRT) of FVIIL Tu a further exobodinent, the method s for treating any type of VWIY, Ina
speciic embodiment, the method 18 for treating Type 3 VWD

H0234] In one embodiment, the method comprises administering a dosage of a r'VWF
composition contaiming from 25 kg to 75 W/kg rVWE.RCo activity, wherein the |
combination of 'VWE spocific activity in the composition and mcrease in FVI stability, as
compared to FVIUI stability in a subject administered a composition of pdVWE, s selected
from variations 2339 to 4868 in Table 13 to Table 19, In a specific embodiment, the
composition contains from 40 [W/kg to 60 ILike VW RCo activity. In one embodiment,
the compostlion of TVWYE administered to the subject is a composition of high molecular
weight rVWEF multimers. In one embodiment, FVIH stability (s characterized by the half life
of FVIIL In another embodiment, FVII stability 18 charactierized by mean residence time
{MRT) of FVIIL In a furiher embodiment, the method is for treating any type of VWD, Ina
specific embodiment, the method 15 for treating Type 3 VWD,

100235] In one embodiment, the method comprises adminisiering a dosage of a vVWF
composition containing from 75 W/kg to 125 {U/kg r VW RCo activity, whergin the
combination of TVWF speeific activity 1n the composition and increase m FVIIL stability, as
compared to FVIII stability in a subject administered a composition of pdVWFE, i3 selecied
from variations 2339 to 4868 in Table 13 to Table 19, In 2 specific embodiment, the
composition contans from 75 TU7kg to 100 TU/kg rVWERCo activity, In one embodiment,
the composition of rVWF adminisiered to the sabject is a composition of high molecular
weight rVWF multimers, In one embodiment, FVIE stability is characterized by the half life
of FVIIL In another emboediment, FVII stability is characterized by mean residence time
(MRT) of FVIL In a further embodiment, the method is for freating any type of VWD, Ina

specific embodiment, the method 18 for reating Type 3 VWL
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1002361 In one embodiment, the method comprises administering a composition of rVWFE,

wherein the subject is administered a dose of TVWF selected from variations 2141 to 2338 in
Table 12, and wherein the combination of rVWI specific activity in the composition and
increase in FVI stability, as compared to FVI stability in 2 subject administered a
composition of pdVWF, is selected from variations 2339 to 4868 1o Table 13 to Table 19, In
one embodiment, the composition of rVWF administered to the subject is 2 composition of
high molecular weight rVWT mltimers, In one embodiment, FVH stability is characterized
by the halflife of FVIIL, In another embodiment, FVII stability is characterized by mean
residence time (MRT) of FVIL In 2 further embodiment, the method is for treating any type
of VWD 1n a specific emboediment, the method is for treating Type 3 VWD,

190237} In one embodiment, the method comprises administering a composiiion of tVWE,
wherein the dose of tVWT and increase in FVIIT stability, as compared to FVII stability in a
subject administered a composition of pdVWF, 15 selected from varations 4869 to 8003 in
Table 20 1o Table 27. In one embodiment, the composition of rVWF administered to the
subject is a composition of high molecular weight rVWE muitimers. In one embodiment, the
composition of rVWF administered to the subject has a higher specific activity than a
composition of pdVWF. In vet another embodiment, the composition of FVWF administered
to the subject 1s a composition of high molecular weight tVWF multimers with a higher
specific activity than a composition of pdVWF. in one embodiment, FVIIT stability s
characierized by the half life of FVIIL In another cmbodiment, FVII stability 18
characterized by mean residence time (MRT) of FVILL In 2 further embodiment, the method
is for wreating any tvpe of VWIL.  In a specific embodiment, the method is for treating Type 3
VWD

Table 20. Exemplary embodiments for the combination of rVWF dosage and increase in
FVII stability achieved, as compared to FVII stability in a subject administered a

composition of pdVWF

Increaced Stability (MHonrs)

atfeast i | atleast2 | atleastd | atleastd | atlesstd | atleast6 | atleast?

hr hr hr hr hr hy hr
1 05208 Var. 4869 Var, 4926 | Var 4983 Var, 5040 1 Var, 3097 | Var 5154 | Var 3211
TQ .51 50 Var, 4870 | Var 4927 | Var 4984 | Var, 5041 | Var, 5898 | Var, 5155 1 Var, 5212
E {.5-1 656 Var, 4871 | Var, 4928 | Var 4983 | Var, 5042 | Var 5099 | Var 5156 | Var. 5213
‘%g $.5-78 Var. 4872 | Var. 4929 | Var 4986 | Var, 5043 | Var, 5100 | Var, 5157 | Vai. 5214
# e £.5.50 Var. 4873 | Var, 4930 | Var 4987 | Var. 5044 | Var, 5161 | Var, 5138 | Var, 52158
& ﬁf §.5-2% Var, 4874 | Var. 4931 | Var 4988 | Var. 56435 | Var 5102 | Var 5159 | Var 5216
E& 8.5-10 Var 4875 | Var 4932 | Var, 4989 1 Var, 3046 | Var, 5183 | Var, 5160 | Var, 5217
) §.5-5 Var, 4876 | Var 4933 | Var, 4094 | Var, 3047 | Var, 5104 | Ve 5161 | Var, 5218
= 8.5-2.% Var, 4877 | Var. 4934 | Var 4991 | Var 3048 | Var 5105 | Var. 5162 | Var. 5219
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§.5-1 War, dB7R | Var 4935 Var 4997 5 Var, 3045 § Var, 5106 | Var. 5163 ' Var. 5220
2.5.288 Var 4879 1 Var, 4936 | Var 4993 | Var, 3050 | Vay, 5107 | Var, 5164 | Var. 3221
2.5.158 Var. 4880 | Var 4937 | Var 4994 | Var, 5051 | Var. 3108 | Var, 5165 | Var, 5222
2.5-1008 Var 4881 | Var 4938 | Var, 4995 | Var, 5052 | Var, 5169 | Var. 5166 | Var. 5223
1575 YVar, 4887 | Var 4939 | Var 4996 [ Var 5053 | Var, 5110 | Var 5167 | Var. 5224
1.5-58 Var 4883 | Var 4940 | Var 4997 | Var, 5054 | Var, 5111 | Var 5168 | Var. 5225
2.8-28 Var 4884 | Var 4041 § Var 4998 ¢ Var 80585 | Var. 5112 | Var. 5169 | Var. 5228
2.5-18 YVar 4885 | Yar 40942 | Var 4999 | Var, S656 | Var, 5113 ! Var. 5170 | Var, 3227
255 Var, 4886 | Var, 4943 | Var, 3000 | Var, 5037 § Var, 5114 | Var 5171 | Var. 3228
200 E Var 4887 | Var 4944 | Var 5001 | Var, 5058 | Var 3115 | Var, 5172 | Var. 5229
178 CVar 4888 | Var 4945 | Var 3002 | Var. 5059 | Var. 5116 | Var. 5173 | Var, 3230
| 51568 Var, 4889 | Var, 4946 | Var, 30053 | Var, 5060 § Var, 5117 | Var. 5174 | Var, 3231
2.128 Var 4890 | Var. 4947 | Var 5004 | Var, 5061 | Var, 5118 | Var. 5175 | Var. 5232
A100 P Var 4891 War 4048 | Var 5005 ! Var, 5062  Var 5119 § Var, 5176 | Var, 5233
78 Var 4892 | Var 4949 | Var. $006 | Vap, 5063 | Var, 5120 | Var 5177 | Var. 5734
554 Var, 4893 ¢ Var 4950 | Var. 5007 1 Var. 5084 | Var, 5121 | Var 5178 | Var. 3233
Hu28 Var, 4894 Var, 4931 | War 3008 | Var, 5065 | Var, 5122 1 Var, 3179 | Var, 5236
518 Var. 4895 | Var. 4952 | Var 3009 | Var 3066 | Var. 5123 | Var 5188 | Var. 5237
16280 Var, 4896 Var. 4933 | Var. 5010 1 Var, 5067 | Var, 5124 | Var 5181 | Var. 5238
16150 Var 4897 Var, 4954 | Var. 3611 | Var 5068 | Var 3125 | Var, 5182 | Var. 5239
16108 Var, 4898 | Var. 4955 | Var. 3012 | Var, 5069 ! Var, 3126 | Var, 5183 | Var. 5240
1675 Var, 4499 1 Var 4056 1 Var 5013 | Var, 5070 @ Var 5127 | Var 3184 | Var. 5241
1858 War, AGO0 | Var 4957 Var 5014 1 Var, 3871 1 Var, 5128 | Var 5185 | Var. 5242
1628 | Var 4901 | Var, 4958 | Var. 5015 | Var 5072 | Var. 3129 | Var 5186 | Var, 5243
252480 Var, 4902 | Var, 4959 | Var 8016 ¢ Var, 5073 § Var. 3130 | Var, 3187 | Var, 5244
25150 | Var, 4903 | Var 4960 |V ar 5017 1 Var, 3074 | Ve, 8131 | Var, 5188 | Var 5245
25180 Yar 4904 1 Var, 4961 | Var 3018 1 Wap 3075 | Var, 5132 | Var 5180 | Var 5246
FET8 Var 4905 1 Var, 4967 | Var, $019 ¢ Vap 5076 | Var, 5133 1 Var, 5190 | Var, 5747
25-58 Var 4906 | Var 4963 1§ Var. 5020 | Var, 3677 | Var, 5134 | Var. 3181 | Var, 5248
26200 Var, 4907 | Var, 4964 | Var. 3021 ! Var 3078  Var. 5135 | Var. 5192 | Var. 5249
54158 Var 4B0K | Var 4965 | Var, 3077 | Var, 3079 ¢ Var 5136 | Var 3193 | Var, 52350
Sg-108 ar 4909 | Var 4966 | Var 5023 | Var 5080 | Var. 5137 | Var, 5194 | Var. 5251
A3-75 YVar, 4910 | Var 4967 | Var 3024 | Var, 5081 | Var. 5138 Var, 5195 | Var, 3252
TR2GE Var, 4911 | Var, 4965 | Var. 025 | Var. 5082 | Var. 5139 | Var. 5196 Sar, 5233
TE-178 Var. 4912 | Var 4963 | Var 5026 | Var 5083 | Var. 5140 | Var, 5197 | Var. 5254
TE=150 Vo, 4913} Vae 4970 ) Var 3627 | Var, 5084 | Var 5141 ! Var 5198 | Var, 5235
TR-125 Var, 4914 | Var 4971 | Var, 3028 | Var, 5085 1 Var, 5142 | Var 5199 | Var. 3256
TE-180 War, 4915 | Var, 4972 | Var, 3029 | Var, 5686 | Var. 5143 ¢ Var, 5200 | Var. 5257
168208 Var 4916 1 Var 4973 1§ Var, 5030 | Var 5087 | Var. 5144 | Vap, 3201 | Var, 5258
108-175 Var 4917 | Var. 4974 | Var, S031 | Var, SU8B8 | Var, 5145 © Var 3202 | Var, 5250
Ii-130 Var. 4918 1 Var 4975 | Var 5032 ¢ Var 5089 | Vi, 5146 | Var 3203 | Var. 5260
1128 Var 4919 1 Var 4976 | Var, 5033 | Var, 5090 | Var, 5147 Var, 5204 | Var. 526
125204 Var. 4520 | Var. 4977 | Var, 5034 | Var, 53001 | Var. 5148 | Var 3205 | Var. 5262
135-17% Var, 4921 1 Var 4978 | Var 5035 | Vag, 3097 | Var, 5149 | Var 3206 | Var 5263
125-154 Var, 4922 1 Var, 4979 1 Var 3036 1 Var 5003 | Var, 5150 { Var, 5207 | Var. 5264
158-7084 Var, 4923 | Var, 4980 1 Var, 3637 | Var. 3094 | Var, 5131 | Var. 3208 | Var. 3285
1502040 Var, 4924 | Var 4981 + Vagr 5038 | Var, 3095 | Var 5152 | Var 3209 | Var 5266
178368 ¢ Var 4925 | Vay 4987 1 Var 5039 ! Var, 3096 | Var. 5183 | Ve 5210 | Var. 5267

’\f ar. = Variation
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Table 21. Exemplary embodiments for the combination of rVWF dosage and increase in

FVII stability achieved, as compared to FVII stability 1n a subject administered a

composition of pdVWF,

Increased Stability (Hours)

at feasi 8 hr | 18 hr 1-7 by i-6 hr i-8 hr i~4 hr 33 hr
#.5-208 | Var. 5768 War, 5325 1 War, 5382 | Var, 5439 | Var, 5496 | Var, 5553 | Var, 5610
;5 $.5-188 | Var. 3269 Var. 3326 | Var. 3383 | Var, 3440 | Var, 3497 | Var, 3554 | Var, 3611
'% $.5-108 | Var. 5270 Var. 5327 ¢ Var, 5384 | Var 5441 | Var, 5498 | Var. 3553 | Var. 5612
g §.5-75 Var, 5271 Vay, 8328 | Var, 5385 | Var, 5442 | Var. 5499 | Var, 5556 | Var. 5613
;f’?:x? 1520 ¢ Var, 5272 Var, 3329 1 Var, 5386 | Var, 5443 | Var, 5500 | Var, 5537 | Var. 5614
é ; $#.5.25 Jar. 5273 Var. 5338 ¢ Var. 5387 | Var 3444 | Var. 3501 | Var. 5358 | Var, 5615
G810 | Var, 5274 Var, 5331 | Var, 5388 « Var, 5445 | Var, 53302 | Var, 5539 | Var 5616
%ﬁ {}.5-5 Var, 8275 Var, 3332 | Var, 5389 | Var, 5446 | Var, 55303 | Var. 5560 | Var. 3617
% #3528 | Var 5276 Var. 5333 § Var, 5390 | Var, 3447 | Var, 5304 | Var. 3561 | Var 5818
B Var. 3277 Var, 5334 1 Var, 3381 | Var, 5448 | Var, 3505 | Var, 5562 | Var 5619
25208 | Var, 8278 Var, 5333 | Var, 5392 : Var, 5449 | Var. 3506 | Var 5563 | Var 3620
2.5-180 | Var 5279 Var, 5336 | Var. 3393 1 Var, 5450 | Var, 3507 | Var. 5564 | Var. 5621
28-108 | Var 5280 Var. $337 § Var, 5394 | Var, 3431 | Var, 3508 | Var, 3565 | Var, 5622
25878 | Var, 5281 Var. 5338 | Var, 5398 1 Var. 5452 | Var. 3509 | Var. 5566 | Var. 5623
2550 Var, 5282 Var, 5339 | Var, 5396 | Var, 5453 | Var, 5510 | Var, 5567 | Var. 5624
2.5-28 | Var, 3283 Var, 5340 | Var. 5387 | Var, 5454 1 Var, 55171 | Var, 5568 | Var, 5625
2.5-10 Var, 3284 Var. 5341 | Var. 5398 | Var, 53435 | Var, 3312 | Var 5369 | Var. 5626
2,58 Var, 5285 Var, 5342 | Var, 5399 | Var, 5456 @ Var. 5513 | Var. 53576 | Var. 5627
5- 280 Var, 5286 Var, 5343 | Var, 3408 | Var, 5437 | Var, 5514 | Var, 3571 | Var. 5628
5-175 Var. 5287 Var, 5344 | Var. 5401 | Var, 3438 | Var, 35313 | Var, 55372 | Var. 562%
5150 Vay, 5284 Vay, 5345 1 Vay, 3402 | Var, 5459 | Var, 5516 | Var, 5573 | Var, 5630
5-128 YVar, 5280 Vag, 5346 | Var, 3403 | Var, 5460 | Var, 5517 | Var. 3574 | Var. 5631
S-3184 Yar, 8290 Var, 5347 | Var, 5404 | Var, 3461 | Var, 3518 | Var, 5375 | Var, 56310
575 Var, 5291 Var, 5348 | Var, 5408 | Var, 5462 | Var. §51¢ | Var, 3576 | Var. 5633
550 Yar, 5297 Var, 5349 1 Var, 3406 | Var, 3463 | Var, 5520 | Var. 35877 | Var. 5634
535 Yar, 5283 Var, 5330 1 Var 5407 | Var, 3464 1 Var, 5521 | Var, 8578 | Var, 56375
3-19 Var, 5294 Var, 53581 | Var, 3408 | Var, 5465 | Var, 3522 | Var, 5579 | Var. 5638
18208 | Var 5295 “ar. 5352 | Var. 5409 | Var, 5466 | Var, 5523 | Var. 3380 | Var. 5637
18-158 | Var, 5296 Var, 3353 1 Var, 5410 | Var. 3467 | Var, 5524 | Var. 5581 | Var. 5638
19-3180 | Vap, 5297 Yar, 5354 | Var, 5411 | Var, 5468 | Var, 3525 | Var, 5582 | Var, 5618
1075 Var, 5298 War, 3355 | Var. 3412 | Var, 5469 | Var, 5326 | Var. 5583 | Var. 5640
19-58 Var, 5799 Var, 33536 | Var, 3413 | Var, 3470 | Var, 5527 | Var. 3584 | Var 5641
18-25 Var, 5360 Yar, 53357 | Var. 5414 | Var, 5471 | Var, 53528 | Var. 53585 | Var. 5642
25288 | Var. 3301 Var, 5358 | Var, 5415 | Var, 3472 | Var, 5329 | Var. 3586 | Var, 5643
28-180 © Var 5307 Var, 5389 | Var. 5416 { Var, 5473 | Var, 3530 | Var, 5587 | Var. 5644
28-1006 1 Var. 5303 Var, 5360 | Var, 5417 | Var, 5474 | Var. 3531 | Var. 3388 | Var. 5643
25758 Var, 5304 Var, 3361 | Var. 5418 | Var, 5475 | Var. 5532 | Var. 3589 | Var, 5646
25-50 War. 5305 War, 3362 1 Var, 5419 | Var, 3476 | Var, 5533 | Var, 5590 | Var 5647
SH-208 | Var 5306 YVar, 5363 | Var, 5420 | Var, 3477 | Var, 5334 | Var, 3591 | Var 5648
58358 | Var, 5307 Var, 5364 | Var, 5421 1 Var, 5478 | Var, §535 | Var, 3392 | Var, 5649
59.388 | Var. 5308 Var, 8365 | Vap, 5422 { Vir. 5479 | Var, 5536 | Var, 5593 | Var, 5650
S9-75 Var, 5309 Var. 5366 | Var, 5423 | Var, 5480 | Var. 5537 | Var, 5594 | Var, 3651
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752408 | Var 5310 Var, 5367 | Var, 5424 | Var, 5481 | Var, 3558 | Var, 5595 | Var 3652
T5-178 1 Var 3311 Var. 5368 | Var, 5425 | Var, 5482 | Var, 8530 | Var, 3596 | Var. 3631
75188 | Var, 5312 Var, 8360 | Var, 53426 | Var, 34R3 | Var. 5540 1 Var. 5397 | Var, 5634
75-328 | Var 53313 Yar, 337G 1 Var, 5427 | Var. 5484 | Var. 5541 | Var. 3598 | Var, 5655
TE-100 | Var 3314 Var, 5371 | Var. 5428 | Var, 5485 | Var, 3542 | Var. 5598 | Var, 3656
PO0-Z88 | Var, 5315 Var, 5372 | Var, 5429 | Var, 5486 | Var, 5543 | Var, 5600 | Var, 5657
I0-173 | Var 5316 Var. 5373 | Var. 5430 | Var, 3487 | Var. 3544 | Var. 3601 | Var. 5658
180-150 | Var 5317 Var, 3374 | Var. 5431 | Var. 53488 | Var, 3545 | Var, 5602 | Var. 3639
160-125 | Var, 5318 Var, 8375 | Var, 5432 | Var, 5489 | Var, 5546 | Var, 5603 | Var. 5660
FER288 | Var 5319 Var. 5376 1 Var. 5433 | Var, 5490 | Var. 5547 | Var. 3604 | Var, 5661
138-175 | Var, 3320 Var, 3377 | Var, 5434 | Var. 549] | Var, 5348 | Var, 5605 | Var, 3662
125388 | Var, 5321 Var, 5378 | Var. 5435 | Var, 5492 | Var, 35 Var, 3606 | Var, 5663
158-200 | YVar, 53727 War, 537% | Var. 5436 | Var, 3483 | Var, 53538 | Var. 3607 | Var. 5664
156-208 | Var 5323 Var, 5380 ! Var, 5437 | Var, 5494 | Var 55 Var. 3608 | Var. 3665
78200 | Var, 5324 Var, 5381 | Var. 5438 | Var, 5493 | Var, 3552 1 Var, 5609 | Var, 5666

WVar. = Variation

Table 22. Exemplary embodiments for the combination of rV'WF dosage and increase in

FVII stability achieved, as compared to FVII stability in a subject administered 2

composition of pdVWF,

Increased Stabifity (Hours)

12 by 2-8 br 27 hr 28 By 3-8 hr -4 by 3.3 br
1 OA0Y | Var 5667 | Var 3724 | Var. 5781 | Var, 3838 | Var 5895 { Var, 5852 | Var, 6009
;E 0.5-150 | Var. 5668 | Var, 5725 | Var, 5782 | Var, 5839 | Var, 3896 | Var. 3953 | Var. 60185
% §.5-100 | Var, 3669 : Var, 3726 | Var, 5783 | Var, 5840 | Var, 3897 | Var. 3954 | Var, 6011
] ; §.5-78 Yar, 5670 | Var, 3727 ¢ Var 5784 1 Var, 3841 | Var, 3898 | Var. 5855 | Var, 6012
?:f’ ;12 3.5-50 YVar, 3671 | Var, 5728 | Var, 5785 © Var. 5842 | Var, 3899 | Var 53936 | Var. 6013
g E 0.8-28 | Var. 5672 | Var 53729 § Var, 5786 | Var, 5843 | Var, 5900 | Var. 5957 | Var 60i4
= | 6518 Var, 3673 | Var. 8730 { Var. S787 | Var 5844 | Var 3901 | Var, 5058 | Var, 6015
fé‘ §.5-5 Var 3074 | Var. 5731 | Var, 5788 | Var. 5845 | Var, 5902 | Var. 53959 | Var, 6016
@ $.5-2.8 | Vaz. 5675 ¢ Var, 3732 | Var, 8789 { Var, 5840 § Var, 5903 | Var. 3960 | Var. 6017
#.5-1 Var. 5676 | Var, 5733 | Var. 5790 | Var. 5847 | Var. 3904 1 Var. 5961 | Var, 601%
ZA-200 | Var 5677 1 Var, 5734 | Var, 579] | Var. 3848 | Var, 5905 | Var, 5062 | Var, 60119
24-386 | Var, 5678 | Var, 3735 | Var, 5792 § Var 5849 | Var, 5006 | Var. 5963 | Var, 6028
TE80 | Var 5679 | Var, 5736 1 Var, 5793 | Var, 3830 | Var. 3907 t Var. 5964 | Var, 6021
2A5 D Var 3680 | Var. 5737 | Var. 5794 | Var, 585] | Var, 3908 | Var, 5965 | Var, 6022
2.5-80 Var, 3681 | Var. 5738 | Var. 5795 | Var. 5852 | Var, 5909 | Var, 3966 | Var. 6023
2.5-28 | Var 5682 | Var. 5739 | Var, 5796 | Var, 3853 | Var 5910 | Var. 50067 | Var 6024
2538 | Var 5683 | Var, 5740 | YVar, 5797 | Var. 3854 | Var. 3911 | Var. 5968 § Var. 6025
2.5-5 Yar, 3684 | Var 5741 | Var. 3798 | Var 5855 § Var. 5912 | Var, 5969 | Yar, 6426
5280 Vay, $685 | Var, 5742 | Var, 5799 | Var, 5856 | Var, 5913 1 Var, 5970 | Var, 6027
5-178 Var 5686 | Var, 5743 | Var, 3B00 | Var, S857 | Var, 3914 | Var, 53971 | Var. 6028
S350 Var, 5687 | Var, 5744 | Var. 5801 | Var. 5858 | Var, 3815 | Var. 3972 | Var, 6029
5125 Var. 5688 | Var 5743 | Var, SB02 | Var. 5859 § Var. 5816 | Var. 3973 | Var, 6030
-3 Var. 5689 | Var. 5746 | Var, 5802 | Var, 3860 | Var 3917 | Var, 5974 | Var, 6031
515 Var. 3690 | Var. 5747 | Var, 5804 | Var, 5861 | Var, 3018 ! Var 3975 { Var. 6032
5.5 Var, 5691 | Var, 5748 | Var, 5805 | Var, 3862 | Var, 5219 | Var, 3976 | Var. 6033
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525 YVar, 3692 1 Var 5

5749 | Var. 3806 | Var 5863 | Var 5828 § Var, 5877 | Var, 6034
-39 Var. 5693 § Var 5750 | Var, 3807 | Var. 5864 1| Var. 3921 | Var, 3978 | Var. 6035
18-208 1 Var 5604 | Var 5751 | Var SBOB § Yar, 5863 | Var, 5922 | Var, 5979 | Var, 6036
10-150 | Var 5695 § Var 5732 1 Var, SBOY | Var, 3866 | Var, 5923 | Var, 5980 | Var 8037
16-108 | Var, 5686 | Var, 5753 1 Var. 5810 { Var. 5867 | Var, 5924 | Var, 5981 | Var, 6038
31875 Var, 5697 | Var, 3754 | Var, 5811 | Var, 5868 | Var, 5925 | Var. 3982 | Var, 6039
18-50 Var, 5698 | Var. 5755 | Var, 5812 | Var, 3869 | Var, 5926 | Var. 3953 | Var, 6040

13-28 Var, 5699 | Var 5756 { Var. 5813 | Var S870 | Var, 5927 © Var, 5984 | Var. 6041

25208 Var, 5700 | Var, 5787 | Var. 5814 | Var, 3871 | Var 5928 | Var, 3985 | Var, 6042

25-388 | Var 8781 | Var. 5738 | Var 58135 | Var, 5872 | Var 5929 | Var. 5986 | Var, 6043

25188 | Var 5702 | Var. 5759 | Var, 3816 | Var, 5873 | Var, 53930 | Var, 3987 | Var. 6044

23-7% Var, 703 | Var 3760 | Var, 5817 | Var. 3874 | Var, 3031 | Var, 5988 | Var, 6045
3

25-38 Var 5704 | Var, 5761 | Var. SBI8 | Var, 53875 | Var. 5932 | Var. 3889 | Var 6048
SO-208 | Var 3703 | Var 5762 | Var, 3819 | Var, 5876 | Var. 5933 | Var. 3890 | Var 6047
S0-188 ) Var 5700 | Var 3763 | Vur 583D | Var 5877 | Var, 8934 1 Yar, 3991 | Var, 6048
S8-108 | Var, 5707 | Var. 5764 | Var. 5821 | Var, 3878 | Var. 5935 | Var. 5992 | Var, 6045
56-78 Var, 3708 | Var, 5765 1 Var, 5822 | Var, 5879 | Var, 5936 | Var. 5993 | Var, 6030
TE-2068 | Var 5709 | Var 3766 | Var 5873 | Var SHEG | Var. 5937 | Var. 39494 | Var, 6051
75175 | War 5710 | Var. 3767 | Var. 5824 | Var 3881 | Var, 5938 | Var, 5995 | Var. 6052
75-388 0 Var 57111 Var 5768 | Var. 5825 | Var, 5882 | Var. 5930 © Var 5996 | Var, 6053
TE.128 | Var 8712 | Var 5769 | Var, 5826 | Var, SHEZ | Var 3040 | Var, 5097 | Var. 6054
753068 | Var 5713 1 Var 3770 | Var. 5827 | Var, 3884 | Var, 5941 | Var, 5898 | Var. 6055
I0-288 | Var 5714 | Var. 5771 4 Var, SR28 | Var, 5EES | Var, 3947 | Var. 5999 | Var, 8056
I80-175 | Var. 5715 7 S82G | War, 5BEG | Var. 5943 | Var, 6000 | Var, 6057

15 1 Var, 577
F80-158 | Var, 5716 | Var 537 Var, 5830 | Var, 53887 | Var, 5944 | Var, 6001 | Var. 6058
F00-175 | Var 5717 | Var. 5774 | Var, 5831 | Var. 5888 | Var, 3945 | Var, 6002 | Var. 6059
FI5-288 | Var STIR | Var 5775 | Var 3832 .1 Var, 3880 | Var 3046 | Var, 6003 | Var, 6060
F35-178 § Var, 5710 | ¥ar, 3776 | Var, 5833 | Var, 5890 | Var, 3947 | Var, 6004 | Var, 6061
F25-15868 | Var 5720 | Vaz. 8777 | Var. 5834 | Var, 3891 | War, 5048 | Var, 6005 | Var. 6062
ES0-Z88 | Var, 5721 | Var 5778 1 Wax, 5835 § Var, 5892 | Var 5949 | Var 6006 | Var, 6063
180-208 | Var 5722 | Var, 5779 | Var, 5836 1 Var. 3893 | Var, 5950 | Var. 6007 | Var. 6064

FY5-288G | Var 5723 | Var 3780 | Var 5837 { Var, 5894 | Var 5951 | Var. 6008 | Var. 6063
Var, = Variation

2 Var
L]

Table 23. Fxemplary embodiments for the combination of r'VWF dosage and increase in
FVII stabality achieved, as compared to FVII siability in a subiect administered 2

composition of pdVWE.

Iscreased Stability (Hours)

3-8 hr 3.7 br 3-6 hr 3-8 hr 3-4 hr 4-8 hr 4.7 b
0.5-280 | Var 6066 | Var 6123 | Var, 6180 § Var 6237 | Var 629 | Var, 6351 | Var, 8408
0.5-150 | Var, 6067 | Var. 6124 | Var, 6181 | Var. G238 ¢ Var. 6293 | Var, 63352 | Var, 6409

L BE-180 | Var 6068 | Var 6135 | Var 6182 | Var 6239 | Var 6296 | Var, 6353 | Var, 6410

5

-
%‘j § BATS Var 8065 | Var 6126 | Var, 6183 | Var, 6240 | Vag, 6297 | Var. 6354 | Var. 6411
= 1 0.5-58 Var, 6070 | Var 6127 | Var 6184 | Var. 6241 | Var 6298 | Var, 6355 | Var, 6412

§.5-2% Var 6071 | Var, 6128 | Var, 6185 | Var, 6242 | Var. 8299 | Var, 6356 | Var, 6413
¢.5-1¢ Var. 6072 | Var. 6120 | Var, 6186 | Var. 6243 | Var, §300 1 Var, 6357 | Var, 6414
.58 Var, 6073 | ¥ar. 6130 | Var, 6187 | Var. 6244 | Var 6301 | Var, 6358 | Var, 6413

{IU/kg rYWE:RCa
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0.5-2.8 | Var 6074 | Var. 6131 | Var, 6188 | Var. 8243 | Var 6387 | Var. #3535 | Var, 6416
.51 Var. 6075 | Var. 6132 | Var. 6189 | Var. 6246 | Var, 6383 | Var, 6360 | Var. 6417

2.5-208 | Var 6076 | Var 6133 | Var. 6190 | Var 6247 1 Var 6304 | Var, 636]  Var 6418

35180 | Var 6677 Var. 6134 | Var 6191 : Var, 8248 | Var 6305 ;| Var, 6387 | Var, 6419

2.5-1080 | Var 6078 | Var 6135 | Var, 6192 ! Var 6240 | Vay, 6306 | Var 6363 | Var, 6420

2.5-75 Var, 6079 1 Var. 6136 | Var. 6193 | Var, 6250 1 Var, 6307 | Var, 6364 | Var, 6421

2.5-80 | Var 6080 ¢ Var 6137 | Var 6194 ¢ Var 6251 | Var. 6308 | Var. 6385 | Var. 6422

2.5-25 Var, 68081 | Var, 6138 | Var, 6195 | Var, 6252 § Var, 8309 | Var, 6366 | Var, 6423

2510 | Var 6082 | Var 6139 | Var. 6196 | Var, 6253 | Var, 6310 | Var, 6367 | Var, 6424

255 Var 6083 | Var 6140 | Yar, 6197 | Var. 6254 | Var. 6311 | Var, 6368 | Var, 6425

5=240) Var, 6084 | Var, 6141 | Var, 6198 | Var, 6255 | Var, 6312 | Var, 6369 | Var, 6426

5.1758 Var. 6085 | Var 6142 | Var, 8199 | Var, 6256 | Var 6313 | Var, 637¢ | Var, 6427

5-154 Var. 6086 | Var, 8143 | ¥ar, 6200 | Var, 6237 | Var, 6314 | Var, 6371 | Var, 6428

5-3125 Var. 6087 | Var. 6144 : Var, 6201 | Var. 6258 1 Var, 6315 | Var, 6372 | Var, 6429

&304 Var, 6O8Y | Var 61435 | Var, 6202 | Var, 6259 | Var, 6316 | Var, 6373 | Var, 6430

5-75 Var, 6089 | Var, 6146 | Var, 6203 | Vay, 6260 | Var 6317 | Var. 6374 | Var, 643]

.58 Var. 6000 ¢« Var. 6147 | Var 6204 | Var, 6261 | Var 6318 § Var 6375 | Var 6432

528 Var. 6001 | Var 6148 | Var, 6205 | Var. 6262 | Var. 6319 | Var. 6376 | Var. 6433

5-10 Var, 6092 | Var, 6149 | Var, 6206 | Var, 6263 | Var. 6320 | Var. 6377 | Var. 6434

TE-208 ¢ Var 6093 | Var, 6l30 1 Var, 6207 | Var. 6264 | Var. 6321 ¢ Var, 6378 | Var, 6435

16850 ¢ Var 6094 | Var 6151 | Var, 6208 | Var. 62635 | Var, 6322 | Var. 6379 | Var. 6436

18-108 | Var. 6095 | Var, 6152 | Var, 6209 | Var, 6266 | Var, 6323 | Var, 6380 | Var, 6437

14.78 War. 6096 | Vur, 61533 | Var, 6210 ¢ Var, 6267 | Var, 6324 | Var, 6381 | Var, 6438

I-50 | Var 6007 | Var 6154 | Var. 8211 | Var. 6268 | Var 6323 | Var. 6382 | Var. 6439

18-25 Var. 6008 | Var 6135 | Var, 6212 | Vax 6260 | Var 6326 | Var. 6383 | Var 6440

25208 | Var 6099 | Var, 6156 Var 6213 | Var 6270 | Var, 6327 | Var, 6384 | Var, 644]

25-158 | Var 6100 1 Var 6157 | Var 6214 | Var, 6271 | Var, 68328 1 Var, 6383 | Var, 6442

[N

253068 | Var 6101 § Var, 6138 | Var, 6215 | Var, 6272 | Var, 6329 | Var. 6386 | Var, 6443
3878 Var, 6102 ¢ Vur, 6150 L Var, 6216 Var, &2 Var, 6330 1 Var, 6387 | Var. 6444

[

25-54 Var. 6103 | Var, 6160 | Var, 6217 | Var 6274 | Var, 6331 | Var. 6388 | Var, 6445

SO-208 0 Var 6104 | Var 6161 | Var 6218 Var, 6275 | Var, 6332 | Var, 8389 | Vayp, 6446

0.388 1 Var 6105 | Var. 8162 | Var 6219 ¢ Var 6276 | Var 6333 | Var. 6390 | Var, 6447

£5-100 | Var 5106 | Var, 6163 | Var, 6220 | Vay. 6277 | Var. 6334 | Var, 6391 | Var, 6448

8975 Yar, 6107 | Var 6164 | Var, 6221 | Var, §278  Var, 6335 | Var, 6392 | Var, 6449

75208 | Var. 6108 | Var 8165 | Var. 6222 | Var 6279 | Var. 6336 | Var. 6393 | Var. 6450

T5-175 0 Var 6109 | Var 6166 | Var, 6223 | Var 6280 | Var, 6337 | Var, 6394 | Var. 645]

TEE8G | Var 6110 | Var, 6167 | Var, 6224 Var 6281 | Var, 6338 | Var, 6385 @ Var, 6432

FE-325 1 Var 6111 | Var 6lsB | Var 6225 | Var. 6282 Yar. 6339 | Var. 6396 | Var, 6433

FE-I08 | Var 6117 | Var 6169 | Var 6226 | Var. 6283 | Var 6346 | Var, 6397 | Var. 6434

BBO-2080 | Var 6113 | Var, 6178 ¢ Var, 6277 | Var, 6284 | Var 6341 | Var, 6398 | Var, 6455

I00-178 | Var 6114 | Var, 6171 | Var, 6228 | Var, 6285 | Var, 6342 | Var, 6399 | Var, 6456

190856 | Var. 6115 | Var 6172 : Var. 6220 | Var, 6286 1 Var, 0343 | Var, 6406 | Var, 6457

BGO-125 | Var 6116 | Var 6173 | Var, 6230 | Var 6287 | Var. 6344 | Var. 6401 | Var, 6458

§25-288 | Var 6117 | Var, 6174 Var, 6231 ¢ Var, 6288 | Var, 6345 | Var, 6402 | Var 6459

125578 | Var, 6118 | Var, 6173 Var, 6232 | Var. 6289 | Var, 6346 | Var, 6403 | Var, 6466

125188 | Var 6119 | Var 6176 | Var, 6233 | Var, 6290 | Var, 6347 | Var, 6404 | Var, 646]

150-2688 | Var 6120 | Var 6177 | Var 623 L8201 1 Var, 6348 | Var 6405 | Var, 6462

N
=
B

e
<
e
=

23
150-286 | Var 6121 | Var o178 | Var. 623 ar. 8292 | Yar, 6349 | Var, 6406 | Var. 6463
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i | 1752680 | Var 6122

]
|

H H
Var. 6179 % Var, 6236 | Var, 6283 | Var 6350 | Var. 6407 I Var, 6464

YVar, = Vanation

Table 24. Excmplary embodiments for the combination of tVWF dosage and increase in

FVIIT stability achieved, as compared to FVII stability in a subject administered a

composition of pdVWF,

Inereased Stability (Hours)
4ot bor 4~5 hr &-8 hr -7 hr -8 By -8 hr 6-7 hy

$.5.284 ¢ Var 6465 | Var 6522 | Var, 6579 | Var 6636 | Var. 6693 | Var, 6730 | Var, 6807
,%:‘ $.5-150 | Var, 6466 ¢ Var, 6523 1 Var, 6580 | Var. 6637 | Var 6694 | Var, 6751 | Var 6808
é §.5-180 | Var. 8467 | Var, 6534 | Var, 6581 | Var, 6638 | Var, 6695 | Var, 6752 | Var, 6809
N 5 §.8.78 Var, 6468 | Var. 6525 | Var, 6582 | Var, 6639 | Var, 6696 | Var, 6733 | Var. 6810
g’ m $.5-50 War, 6469 | Var, 526 | Var 6583 | Var, 8640 | Var, 6697 1 Var. 6754 | Var 6811
§ g §.8-2%8 Var, 6470 | Var, 8527 | Var, 6584 | Var, 0641 | Var, 6698 § Var 8755 | Var, 6812
7 | 6510 Var, 6471 | Var, 6328 | Var, 8585 | Var, 6042 | Var, 6699 | Var, 6756 | Var, 6813
g 0,58 Var, &472 © Var 6529 | Var, 6586 | Var, 6643 | Var, 67080 | Var, 6757 | Var 6814
g& B.5-2.8 | Var 6473 | Var, 6530 § Var, 6587 | Var, 6644 | Var, 6701 | Var, 6738 | Var, 6815
.53 Var. 6474 | Var 6531 | Var 6588 | Var, 6645 | Var, 6702 | Var, 6759 | Var, 6816
25280 1 Var 6475 | Var, 6532 Var 6389 | Var 6646 1 Var 6703 | Var 6760 | Var 8817
25158 | Var 6476 | Var. 6333 | Var, 6590 | Var. 6647 | Var, 6784 | Var. 6761 | Var, 6818
25388 ¢ Var 6477 | Var, 6534 | Var, 6501 | Var 6648 | Var, 6705 | Var 6762 | Var. 6819
2,575 Var, 6478 | Var, 65335 | Var, 6392 | Var, 6649 | Var, 6706 § Var, 6763 | Var 6820
3558 Sar, 6479 | Var 6536 | Var, 6593 | Var, 86301 Var, 6707 | Var. 6784 | Var, 6821
3525 Var, 6480 | Var, 6337 ¢ Var, 6594 | Var, 6651 ¢ Var, 6708 | Var 6765 | Var, 6822
2.5-18 Var, 6481 | Var, 6538  Var, 6395 © Var, 6652 | Var, 6709 | Var, 0766 | Var, 6823

1.5-8 Var, 6452 | Var, 6539 | Var. 6596 | Var. 6653 | Var 6710 | Var. 6767 | Var. 682
280 Var, 6483 | Var 6540 | Var, 6597 | Var, 6654 | Var, 6711 | Var 6768 | Var, 6825
83785 ! Var 6484 | Var 6541 | Var, 8598 | Var, 6655 { Var 6712 | Var, 6769 | Var, 6826
5-158 Var. 64835 | Var. 6342 | Var. 6599 | Var. 6656 | Var, 6713 | Var. 6770 | Var. 6827
S5.123 Var. 6486 | Var. 6343 | Var, 6600 | Var, 6857 | Var. 6714 | Var, §771 | Var, 6828
S-300 Var, 6487 | Var 6544 | Var 6601 | Var, 6658 | Var, 6715 | Var, 6772 | Var, 6829
3-78 Var, 6488 | Var. 5545 | Var, 6602 | Var, 6659 | Var. 6716 | Var. 6773 | Var, 6830
558 Var, 6480 | Var. 6346 | Var 6603 | Var. 6660 | Var. 6717 | Var 6774 | Var. 683]
G-28 Var, 6480 1 Var, 6547 | Var, 6604 © Var, 6661 | Var, 6718 | Var, 6775 | Var, 6837
53k Var, 6491 1 Var, 6548 | Var, 6605 | Var, 6662 | Var, 6719 1 Var, 6776 § Var, 6833
30208 1 Var 6497 1 Var, 6549 | Var, 6606 | Var, 6663 | Var, 6720 | Var, 6777 § Vay, 6834
16-150 | Var. 6493 | Var 6550 | Var. 6607 | Var, 6664 | Var. 6721 | Var. 6778 | Var, 6835
16-108 | Var, 6494 Yar, 6331 | Var, 6608 | Var, 6668 | Var, 6722 | Var, 0779 | Var. 6836
1878 Var, 6493 ‘ Var, 6552 | Var. 6609 | Var, 6666 | Var. 6723 | Var, 6780 | Var, 6837
168-80 Var. 6406 Var, 6553 | Var, 6610 | Var. 6667 | Var. 6724 | Var. 6781 | Var, 6838
16-25 Var. 6497 | Var, 6554 | Var 6611 | Var. 6668 Var, 6725 | Var, 6782 | Var. 6839
28208 | Var 6498 Var, 6555 | Var, 6612 | Var, 66069 | Var, 6726 | Var, 6783 | Var, 6840
33-156 | Var 6499 | Var, 6356 | Var, 8613 | Var, 6870 | Var, 6727 | Var, 6784 | Var. 6841
28308 | Var, 6300 ¢ Var 6357 | Var, 66314 | Var, 6671 | Var. 6728 | Var, 6785 | Var 6842
1878 War G301 | Var, 6558 | Var, 6615 | Var, $672 | Var, 6729 | Var, 6736 | Var, 6843
25-%8 Yar, 6502 | Var. 65539 1 Var, 6616 | Var, 6673 | Var, 6736 | Var, 6787 | Var, 6844
59208 | Var. 6503 | Var, 6560 | Var, 6617 | Var. 6674 | Var, 6731 | Var, 6788 | Var, 6845

o]
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50.188 | Var 6504 | Var 656] | Var. 6618 | Var, 6675 | Var 6732 | Var, 6788 | Var, 6h46
S6-186 | Var 6503 | Var 6362 | Var. 6619 | Var, 6676 | Var, 6733 | Var. 6790 | Var. 6847
80-78 Var, 6506 | Var, 6363 | Var, 6620 | Var, 6677 | Var, 6734 | Var. 6791 [ Var, 6848
TR0 1 Var 6507 | Var, 8564 | Var, 6621 | Var, 6678 | Var 6733 1 Var, 67927 | Var, 6849
TEL78 | Var 6508 | Var 6365 | Var, 6622 | Var, 6679 | Var, 6736 | Var, 6793 | Var, 6830
TE158 | Var. 6509 | Var 6566 | Var, 6623 | Var, 6680 | Var, 6737 | Var. 5794 | Var 6851
78.325 | Var 6510 | Var, 6567 | Var. 6624 | Var, 6681 | Var. 6738 | Var, 6795 | Var, 6852
TE-100 | Var 6511 | Var, 6368 | Var, 6625 | Var, 6682 | Var, 6739 | Var, 6796 | Var, 6853
186-200 ¢ Var. 6512 | Var 6569 | Var, 6626 | Var, 6683 | Var, 6740 | Var, 6797 | Var, 6854
F08-175 | Var. 6513 | Var. 8570 | Var. 6627 | Var, 6684 | Var, 6741 | Var, §798 | Var, 68353
180-158 | Var. 6514 § Var 6571 | Var, 8628 | Var, 6685 | Var, 6742 | Var, 6799 | Var, 6856
196-128 | Var. 6515 | Var, 6572 | Var, 6629 | Var. 6686 | Var. 6743 | Var, 6800 | Var, 6857
125288 | Var, 6316 ! Var. 6573 | Var, 6630 | Var. 6687 | Var, 6744 | Var, 6801 | Var, 6838
125375 | Var 6517 | Var, 6574 | Var, 6631 | Var, 6688 | Var, 6745 | Var, 6807 | Var, 6859
128180 | Var 6518 | Var, 6575 | Var, 6632 | Var, 6689 | Vay, 6746 | Var, 6883 | Var, 6868
150-280 | Var. 6510 1 Var, 6376 | Var, 6633 | Var, 6690 | Var 6747 | Var, 6804 1 Var, 6861
180280 | Var, 6520 | Var 6577 | Var, 6634 { Var, 6691 | Var, 0748 | Var, 6805 | Var, 6E62
175208 | Var 6521 : Var 6578 | Var, 6635 1 Var, 6692 | Var. 6749 | Var 6806 | Var 6863

YVar, = Varation

Table 25. Excomplary embodiments for the combination of tVWF dosage and increase in

FVIH stability achieved, as compared (o FVITT stability in a subject adminigtered a

composition of pdVWE.

Increased Stability (Hours / Percent)

at least at least al feast ot feast at feast

7-8 hr 18% 28% 38% 40%6 58% 18-50%
B.5-208 | Var 6864 | Var 6921 | Var 6978 | Var. 7035 Var, 7692 Var, 7149 | Var 7206
;5 B.8-188 | Var. 6865 | Var, 6922 | Var 6872 | YVar, 7036 Var, 7893 Var, 7150 | Var, 7207
"é‘f $.3-188 1 Var. 6866 | Var. 6923 | Var 6980 | Var. 7037 Var, 7094 Var, 7151 | Var, 7208
; ,g #.5-75 Var. 6867 | Var. 6924 | Var 6981 | Var, 7038 Var, 70038 Var, 7182 | Var, 7200
%’;é .5-58 Var, 6868 1 Var, 6925 | Var, 6952 | Var, 7039 War, 7096 War, 7153 | WVar 7210
= g 8.5-25 Var, 6ROY | Var, 6926 | Var, 6983 | Var. 7040 Yar, 7697 Var, 7154 | Var. 7211
= | B.5-18 Var. 6B70 | Var 6827 | Var, 6084 | Var, 7041 Var, 7098 Yar, 7135 | Var, 7212
%ﬁ .53 Yar, 6871 | Var, 6928 | Var, 6985 | Var, 70472 Var, 7099 Var, 7156 | Var. 7213
E £.5-2.8 Var, 6872 | War 6929 | Var 6986 | Var, 7043 Var, 7106 Var, 7157 | Var. 7214
8.5-1 Var. 673 | Var, 6930 | Var, 6987 | Var, 7044 ar. 7101 Yar, 7158 | Var 7213
25280 Var 6874 | Var 6831 | Vi 698R | Var 7043 War, 7102 Var, 7159 | Vap 7216
2.8-188 | Var, 6B75 | Var. 6932 [ Var 6989 | Var. 7044 YVar, 7103 Yar, 7160 ! Var. 7217
25108 | Var, GB76 | Var, 0933 | Var, 699G Var, 7047 Var, 7104 War, 7161 1 Var, 7218
2.53-73% Var 6877 | Var. 6934 | Var, 6991 | Var T4 Var, 7108 Var, 7162 ¢ Var, 7219
2.5-50 Var. 6878 | Var 6933 | Var 6992 | Var, 7049 Var. 7106 Vap. 7163 1 Var. 7220
2.5.28 Var. 6879 | Var, 6936 | Var, 6993 | Var, 7030 Var. 7107 Var, 7164 | Var, 7221
2.5.18 Yar, 6880 | Var, 6837 1 Var, 6994 | Var 705] Var, 7108 Var, 7165 | Var, 7222
2.5-5 Var 6881 | Var, 6938 | Var 6993 | Var 7052 Vay. 7108 Var. 7166 | Var. 7223
S 241 Var, 6882 | Ver 6939 { Var, 6996 | Var, 7053 Var, 7110 Var, 7167 | Var, 7224
5178 Var. 6883 | Var, 6940 | Var. 0997 | Var. 7054 Yar. 7111 Var, 7168 | Var, 7225
5158 Var 6884 | Var, 0941 | Var 6998 | Var. 7055 Var, 7112 Var, 7169 | Var. 7226
S-135 Var, GERY | Var, 6942 | Var, 6999 | Var, 7036 Var, 7113 Vag, 71700 | Var, 7227

]
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£.106 Var, 6BBG | Var. 6945 | Var, 7000 | Var, 7057 Var, 7114 Var, 7171 | Var, 7228
B TS Var, 6EB7 | Var, 6944 | Var, 7001 | Var. 7058 Var, 7115 Var. 7172 1 Var, 7229
£.58 Var, 6888 | Var, 6945 | Var. 7002 | Var. 7059 Var. 7116 Yar, 7173 | Var. 7230
528 Var, 0889 | Var, 6946 | Var 7003 | Var. 7060 Var. 7117 Var, 7174 § Var, 7231
2110 Var, 6890 | Var, 6047 | Var, 7004 | Var 7081 Var, 7115 Yar. 7175 | Var, 7237
18-206 Var, 6801 | Var 6048 | Var 7005 | Var, 7062 Var, 7119 Var, 7176 | Var 7233
18-158 Var. 68U2 | Var, 6949 | Var, 7006 | Var 7063 Var, 7120 Var. 7177 | Var. 7234
16-108 | Var 6893 | Var. 8050 | Var, 7007 | Var, 7094 Var. 7121 | Var, 7178 | Var. 7238
75 Var, 6894 | Var, 6951 ! Vg, JOOR | Var, 7063 Var, 7122 Var, 7179 | Var, 7236
-3 War. GRUS | Var 6852 ¢ Var 7009 0 Var, 7066 Var. 7123 Var, 7180 | Var. 7237
1825 Jar, 6896 | Var, 6933 | Var, 7018 | Var. 7067 YVar, 7124 Var, 7181 | Var 7238
I5-208 1 Var, 6897 | Var, 6554 | Var, 7011 Var 7068 Var., 7125 Var, 7182 | War, 7230
25-154 . Var, GRUE | Var, 6955 | Var 7012 1 Var, 7069 Var, 7126 Var, 7183 | Var, 7240
1516 Var, 6899 | Var, 6956 | Var, 70013 | Var, 7070 Vap, 7127 Var. TIH4 | Var 7241
I8-75 Var, 6900 | Var, 6957 | Var, 7014 | Var. 7071 Var, 7178 Var, 7185 | Var 7242
25-56 Var. 6901 | Var, 6958 | Var, 7015 | Var. 7072 Var. 7129 Var, 7186 | Var. 7243
50260 Var, 6902 | Var, 6930 | Var, 7016 | Var, 7073 Var, 7130 Sap, T187 | Var. 7244
56-150 Var, 6903 | Var, 6960 | Var, 7017 | Var 7074 Var, 7131 Var. 7188 | Var. 7243
Sh-188 ) Var 6904 | Var. 8961 | Var, 7018 | Var 7073 Var, 7132 Var, 7189 | Var, 7240
5878 Var, 6905 | Var, 6962 | Var, TR19 | Var, 7076 Var, 7133 Yar, 7190 | Var, 7247
75200 YVar. 6906 | Var, 6983 | Var, 7020 | Var, 7077 Var, 7134 Var, 7191 | Var 7248
75175 Var. 6907 | Var, 6964 | Var. 7021 Yar. 707 ‘ar, 7135 Nar, 7192 | Var. 7249
TR159 Var, 8908 | Var, 6965 | Var. 7022 | Var. 7079 Var, 7136 | Var, 7393 | Var, 7250
TR12E Var 6900 | Var, 6966 | Var. 7023 | Var. 7080 Var, 7137 Yar, 7194 | Var, 7251
75-10¢ Var 6910 | Var, 6867 « Var, 7024 | Var, 7081 Vax, 7138 Var, 7195 | Var, 7252
100-200 ¢ Var, 6911 | Var, 6968 | Var. 7025 | Var. 7082 Var, 7139 Var, 7196 | Var, 72583
IB-1TS | Var 69172 | Var, 6969 | YVar, 7026 | Var, 7083 War, 7148 Yar. TI97 | Var, 7254
I08-388 | Vacr 6913 | Var, 6976 | Var, 7027 | Var, 7084 Var, 7141 Nar, 7198 | Var, 7255
i08-125 | Var, 6914 | YVar. 6971 | Var. 7028 | Var. 7085 Var, 7142 Var, 7199 ¢ Var, 7256
125280 | Var 6015 | Var, 6972 | Var, 7029 | Var. 7086 War, 7143 Nay, TI00 1 Vay T257
125-178 | Var, 6916 | Var, 6973 | Var, 7030 | Var. TOR7 Var, 7144 Var, 7201 1 Var 7258
125-388 | Var. o917 | Var. 6974 | Var. 7031 | Var. T088 Var, 7145 Var. 7262 | Var 7259
IR3-200 | Var 6918 | Var. 6975 | Var, 7032 | Vax. 7089 Yar, 7146 War, 7203 | Var, 7260
IRG-200 | Var 6919 | Var, 6876 | Var. 7033 | Var. 7090 Yar, 7147 Var, 7204 | Var, 7261
{ P75.208 | Var 69240 | Var 6977 Var, 7034 | Var. 7091 Yar, 7148 Var, 7205 | Var. 7262
Var, = Variation
Table 26. Exemplary embodiments for the combination of tVWF dosage and Increase in
FVIII stability achieved, as compared to FVIH stability in 2 subject administered a
composition of pd VWFE,
increased Stability (Percent)
18-48% 18-38% 18-20% 15-38% 1E-40%% 15-30% 15-20%
3.5-280 | Var, 7263 § Var, 7320 | Var, 7377 | Var. 7434 Yar, 7491 ¢ Var 7548 ¢ Var. 7605
& o $2-158 | Var 7264 | Var 7321 ¢ Var, 7378 | Var. 7435 Var. 7482 Var, 7548 ) Var, 7506
gé E,..:i 8.5-188 | Var, 7265 | Var. 7322 | War, 7379 | Var. 7436 Var, 7493 Yar. 7550 1 Var. 7607
= 8.7 Var, 7206 | Var. 7323 « Vay, 7380 | Var, 7437 Var, 7494 Var, 7851 | Var, 7608
§.5.58 Var, 7267 | Var, 7324 T Var, 7381 | Var. 7438 Yar, 7495 Var. 7552 1 Var. 7609

T2
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0.5-25 | Var 7268 | Var. 7325 | Var, 7382 | Ver 7439 | Var, 7496 | Vap 7853 | Var 7610
7 383

$.5-18 Var. 7269 | Var. 7326 | Var, 7. Var, 744 Var, 7497 Var, 7354 | Var. 7611
5

8:
€55 Var, 727 Vag, 7327 P Var, 7384 1 Var, 7441 YVar, 7498 Var. 75585 | Var. 7612
§.5-2.5 Var, 7271 | Var, 7328 | Var, 7383 | Var, 7442 Var. 7459 Var. 7556 1 Var, 713

3 7
{h.5-1 Var, 7272 | Var. 7329 | Var 7386 1 Var, 7443 Var, 7500 Var. TA57 | Var. 7614
735

2E3088 | Var 7273 1 Var, 7330 | Var, 7387 | Var 7444 Yar, 7501 Var. 7358 | Var 7615

25-186 | Var 7274 | Var, 7331 | Var 7388 | Var. 7445 Var, 7302 Var, 7350 | Var 7616
2.5-188 Jar, 7275 | Var, 7332 | Var. 7389 | Var. 7446 Var, 7503 Var, 7560 | Var, 7617
2.5-78 Var, 7276 | Var, 7333 | Var. 7390 | Var. 7447 Yar. 7504 Yar, 7561 1 Var, 7618
2.5-58 Yar. 7277 | Var, 7334 | Var, 7391 | Var. 7448 Var. 7303 Var. 7362 | Var. 7619
2,8-25 Var, 7278 | Var, 7335 [ Var, 7382 | Var. 7449 Yar, 7506 Var, 7563 | Var, 7620
2.5-18 Yar. 7279 | Var, 7336 | Var 7383 | Var 7450 Var, 7387 Var, 7564 | Var, 7621
2.5-8 Var. 7280 | Var, 7337 { Var. 7394 | Var 7451 Var, 7508 Var, 7363 | Var, 7622
5206 Var, 7281 | Var, 7338 | Var, 7398 | Var, 7452 Var, 7508 Yar, 7566 | Var, 7623

5-175% War, T2 | Var, 7339 | Var. 7396 1 Yar, 7453 Var. 7510 Var, 7567 | Var 7624

5-158 Var. 7283 | Var, 7340 | Var. 7397 | Var. 7454 Var, 7511 Var. 7568 | Var. 76Z3
5-12% War, 7284 | Var, 7341 | Vax, 7398 | Var, 7435 Var, 7512 Var, 7569 | Var, 7816
5148 Var. T285 | Var, 7342 | Var, 7399 | Var, 7456 Var, 7513 Var, 7870 | Var. 7627
578 Var. 7286 | Var. 7343 | Var, 7400 | Var. 7457 Yar, 7514 Var, 7371 | Var, T628
5.88 Var, 7287 | Var, 7344 | Var, 7401 | Var. 7458 Var, 7515 Yar, 7572 | Var, 7629
828 Var. 7288 | Var, 7343 | Var, 7402 | Var. 7459 Var 7516 Var. 7873 | Var. 7630
S=38 Var. 7289 | Var 7346 | Var, 7403 | Var. 7460 Var. 7517 War, 7574 | Var. 7631
1288 Var, 7260 | Var, 7347 | Var, 7404 | Var. 746] YVar, 7518 Var, 7875 | Var, 7632
10-158 Var. 7291 | Var, 7348 | Var, 7405 | Var 7462 Var. 7519 Var. 7376 | Var. 7633
19-880 1 Var 7292 | Var, 7349 | Var, 7406 | Var, 7462 Var, 7526 Var, 7577 | Var. 7634
18-75 Var, 7293 | Var, 7350 | Var, 7407 | Var. 7464 Var, 7521 Var. 7578 | Var, 7635
-84 Var, 7294 | YVar 7231 | Var. 7408 | Var 7465 Yar, 7522 Var, 7579 | Var, 7636
18-25 Var. 7295 | Var, 7352 | Var, 74089 | Vap, 7466 Yar, 7523 Var, T3R80 | Var. 7637
25366 Var, 7296 | Var 7333 | Var. 7410 | Var. 7467 Var, 7524 Vazr, 7581 | Var. 7638
25150 Var, 7297 | Var, 7354 | Var. 7411 1 Var 7468 Var, 7525 Var, 7582 | Var, 7638
25-186 Var, 7208 | Var, 7353 | Var. 7412 | Var 7460 YVar. 7526 Var, 7283 | Var, 7640
2575 Var. 7289 | Var, 7356 | Var, 7413 | Var. 7470 Var, 7527 Var. 7584 | Var. 7641

7 7
15-58 Var, 7300 | Var, 7357 | Var. 7414 | Var, 7471 Var, 7528 Vay, TS8S | Var, 7642
7

5
3

50-200 | Var. 7301 | Var, 7358 | Var. 7415 | Var 7472 | Var.7529 | Var. 7586 | Vor 7643
3 8
£

6180 | Var, 7382 | Var. 7359 | Var, 7416 | Var. 7473 Var, 7530 7887 | Var 7644
SE-100 | Var. 7303 | Var, 7360 | Var 7417 | Var. 7474 Var. 7531 Var, TSER | Var, 7645
5 3

50-75 | Ver 7304 | Var, 7361 | Var. 7418 | Var 7475 | Var. 7532 | Var. 7389 | Var 7646
75

TE-284 Var. J7362 1 Var, 7419 | Ver, 7478 Var, 7333 Var, 7590 | Var. 7647
3

“f 7
Taa1iT75 Var. 7306 | Var. 7363 | Var, 7420 | Var, 7477 Var, 7334 War. 7851 | Var. 7648

5
75150 Var, 7307 | Var, 7364 | Var. 7421 | Var. 7478 Var, 7535 Var, 7592 | Var, 7049

TE-125 Var. 7308 | Var, 7365 | Var. 7422 | Var. 7479 Yar, 7536 ar, 7393 | Var. 7650

5
TE-180 Var, 730% | Var. 7366 | Var, 7423 | Var, 7480 Var, 7537 Yar, T894 | Var, 7651
)

3
16-208 | Var, 7310 | Var. 7367 | Var 7424 | Var 7481 Var. 7538 Var. 7595 | Var. 7652

.
I08-175 | Var 7311 | Var, 7368 | Var. 7425 | Var 7482 Var. 7539 Var. 7596 | Var. 7653
108-3186 | Var, 7312 | Var. 7360  Var, 7436 | Var, 7483 Var, 7540 YV, 7597 | Var, 7634

2
06325 | Var 731 Var, 7370 Var. 7427 | Var 7454 Yar, 7541 Var, 7598 | Var. 7635
125-286 | Var 731 Var, 7428 | Var. 7483 Var. 7542 L Var 7590 | Var 7656

731 1
I25.378 1 Var. 7318 JF372 0§ Var 7429 1 Var, 7488 Var, 7343 | Var, 7600 | Var, 7657
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128358 | Var 7316 | Yar. 7373 § Var, 7430 | Var. 7487 Var, 7544 Var, 7601 | Var, 7658
150-200 | Var, 7317 | Var, 7374 | Var, 7431 | Var, 7488 Var, 7543 Var, 7662 | Var, 76539
150260 1 Var 738 | Var, 7373 | Var, 7432 | Var, 7489 Var, 7546 Var. 7603 | Var, 7660
178200 | Var 7310 | Var, 7376 | Var 7433 | Var 7490 Var. 7547 Var, 7604 | Var, 766]

Var, = Variation

Table 27. Exemplary embodiments for the combination of TVWF dosage and mncrease in

FVIII siability achieved, as compared to FVHI stabilily w0 2 subject administered a

composition of pdVWF.

Increased Stability (Percent}
20-80% 1 20409 1 20.30% | 30-809% | 30489 : 48.88%

§.5-2¢0 | Var 7662 | Var. 7719 | Var, 7776  Var. 7833 | Var. 7890 | Var. 7947

fé: §.5-150 | Var, 7663 1 Var, 7720 | Var, 7777 | Var, 7834 | Var, 7891 | Var, 7948
'% 85300 | Var 7604 | Var 7721 | Var, 7778 | Var, 7835 | Var. 7892 + Var. 7949
; {$.5-78 Nar, 7665 | Var, 7722 1 Var, 7779 § Var, 7836 | Var, 7893 | Var, 7950
ga;.% 8.5-830 | Var 7666 1 Var, 7723 ¢ Vag, 7780 1 Var, 7837 § Vay, 7894 | Var, 7951
= g 0.5-28  § Var, 7667 | Var 7724 1 Ve, 7781 § Var, 7838 | Var, 7895 | Var. 7957
= | 0540 | Var. 7668 | Var. 7725 | Var. 7782 | Var. 7839 | Var, 7896 | Var, 7953
g} f.5-5 Yar, T66% | Var, 7726 | Var, 7783 § Vay, 7840 § Var, 7897 | Var, 7954
é“i $.5-2.5 | Var. 7670 | Yar 7727 1 Var, 7784 | Var, 7841 1 Var, 7898 | Var, 70355
$.5-1 Var, 7671 | Var, 7728 | Var, 77835 | Var, TR4J | Var T899 | Var, 7034
FR208 | Var, TOT2 | Var, 7729 ¢ Var, 7786 | Var, 7843 | Vax, 7900 | Var, 7957
2.53%G | Var 7673 1 Var 7730 | Var. 7787 | Var, 7844 | Var, 7901 | Var, 7954
2AE80 | Var, 7674 | Var, 7731 1 Var, 7788 | Var, 7845 1 Var, 7902 | Var, 7959
1578 War, TETS L Var, 7732 | Var, 7789 | Var. 7846 | Var, 7903 | Var, 7960
2888 | Var, 7676 | Var. 7733 { Var, 7790 | Var, 7847 ¢« Vag, 7904 | Var, 7961
1.5-25 Var, 7677 | Var. 7734 + Var, 7791 | Var, 7848+ Wap 7965 ¢ Var, 7962
234§ Var, 7678 1 Var, 7735 1 Var, 7792 ¢ Var, 7849 | Var, 7906 | Var. 7963
2.5-5 | Var 7670 | Var, 7736 | Var 7793 | Var. 7856 | Var. 7907 | Yar, 7964

5. 258 Var. 7680 | Var. 7737 | Var. 7794 | Var, 7851 | Var. 7908 | Var. 79603
5178 Var, 7681 | Var, 7736 ¢ Var 7795 1 Var, 7852 | Vap, 7909 | Var. 7966
S-158 Var, 7682 | Var 7739 | Var, 7796 | Var 7853 1 Var, 7918 | Var, 7967
5125 Var, 7683 1 Var. 7740 | Var, 7797 | Var, 7834 | Vay 7911 § Var, 7968
5-108 Yar, 7684 | Var, 7741 | Var, 7798 { Var. 7835 | Var. 79172 | Var, 7909
B-75 Var, 7085 | Var, 7742 | Var. 7799 | Var, 7856 | Var, 7913 | Var, 7970
5.5 Var. 7686 1 Var. 7743 | Var. 7800 | Var, 7857 | Var, 7914 | Var, 7971

525 Var, T687 | Var. 7744 | Var, 7801 | Var, 7BS8 | Var, 7915 | Var, 7972
S-18 Var, 7688 | Var 7745 | Var, 7802 | Var. 7859 1 Var, 7916 | Var, 7973
16-200 | Var, 7689 | Var, 7746 | Var, TRO3 | Var, 7860 | Var, 7817 | Var. 7974
168-358 1 Var, 7590 L var 7747 | Var, 7804 | Var, 7861 | Var. 7918 | Var, 7975
1880 | Var, 7601 | Var, 7748 | Var, 7808 | Var, 7862 | Vaxr, 7919 | Var, 7976
1975 Ver, 7692 1 Var, 7749 | Var, 7806 | Var, 7863 | Var, 7920 | Var, 7977
18-54 Yar, 7693 | Var. 7738 | Var. 7807 | Var. 7864 | Var, 7921 | Var, 7978
15-25 Var, 7694 |+ Var, 7751 | Var, 7808 | Vay, 7R&S | Var 7927 | Var, 7979
ZEBGH 1 Var 7695 | Var, 7752 | Var, 7809 | Var, 7866 | Var, 7923 | Var, 7980
35388 | Var, 7696 1 Vay, 7733 1 Var 7810 | Var, 7867 | Var, 7924 | Var. 7881
25388 | Var. 7697 | Var, 7754 { Var. 7811 3 Var, 7868 | Var, 7925 | Var. 7982
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25-78 Yar, TAOR | Var 7755 | War, 7812 | Var, 7869 | Var, 7926 1 Yar, 7983
2550 Var, 7699 | Var. 7756 | Var. 7813 | Var, TR0 | Var, 7927 | Var, 7984
B-298 ¢ Var 7700 | War, 7787 | Var. 7814 | Var. 7871 § Var, 7928 | Var, 7985
SB.180 | Var 7707 | Var 7758 T Var 7815 Var, 7872 | Var, 7929 | Var, 7986
30300 | Var 7702 1 Var 7759 | Var, 7816 | Var, 7873 | Var 7938 1 Var, 7987
075 Var 7703 | Var, 7760 | Vap, TRI7 | Var, 7874 | Var, 7931 ; Var, 7988
Y5280 | Var 7704 | Var, 7761 1 Var. 7818 | Var, 7875 ! Vagr, 7932 1 Var. 7989
TRATE | Var 7705 1 Var. 7762 | Var, 7819 | Var 7876 | Var, 7933 | Var, 7990
FELEE L Var 7706 | Var 7763 | Var, 7820 b Var, TETY L Var 7934 § Var, 7991
75325 | Var 7707 § Var. 7764 | Var. 7821 | Var THTE [ Var, 7935 | Var 7902
M58 | Var 7708 | Var. 7765 | Var, 7822 | Var, 7879 | Var, 7936 | Var. 7993
IHE260 | Var THIO | Var. 7766 | Var, 7823 | Var, TRRG | Var, 7937 | Var. 7894
86175 | Var 7710 | Var. 7767 | Var, 7824 | Var, 7881 | Var, YUOR | Var, 7903
100356 | Var, 7711 | Var, 7768 | Var, 7825 Var, 7882 | Var, 7939 | Var. 7996
188-12% | Var 7710 § Var. 7769 | Yar, 7826 | Var, 7883 | Var. 7940 | Var. 7997
125208 | Var. 7713 | Var. 7770« Var, 7827 | Var, 7884 | Var, 7941 | Var, 7998
28198 | Var 7714 | Var, 7771 1 Var, 7828 ¢ Var, TBES | Var 7942 1 Var, 7999
125-158 1 Yar 7715 1 Var, 772 1 Var 7820 1 Var 78EA ¢ Var 7943 | Var. 8000
150300 | Var, 7716 1 Var. 7773 § Var, 7830 | Var, 7887 | Var. 7944 | Var, 8001
150.200 | Var. 7717 | Var, 7774 | Var, 7831 | Var. 7888 | Var. 7945 | Var. 8002
TTAZOG | Var 7718 | Var, 7775 | Var, 7832 | Var, TEED | Var, 7846 | Var, 8003

Var. = Varialion

[00238) In one embodiment, the method comprises adnunistering 2 composition of rVWE,
wherein the composition of TVWF administered to the subject is a composition of high
molecular weight rVWF muliimers in which at least 30% of TVWF molecules in the
composition are present in & multimer of at least 10 subunits, and wherein the dose of IVWF
and increase in FVIII stability, as compared to FVIIH stability in a subject admimistered 2
composition of pdVWF, is seleoted [rom variations 4869 to 8003 in Table 28 to Table 27. In
oue embodiment, the composition of rVWF admimistered to the subject has a higher specific
activity than a composition of pdVWF. In one embodiment, FVIIT stability is characterized
by the half life of FVIIL In another swbodiment, FVIH stability is characterized by mean
residence time {MRT) of FVIIL In a further embodiment, the method is for treating any type
of VWD, In a specific embodiment, the meihod is for treating Type 3 VWD

[0023%] In one embodiment, the method comprises administenng a composition of rVWE,
wherein the composition of YVWF administered to the subject is a composition of high
molecular weight rVWF multimers in which at least 50% of TV WF molecules in the
composition are present in a multimer of at least 10 subunits, and wherem the dose of rVWE
and increase in FV I stability, as compared to FVII stability in a subiect administered a
composition of pdVWF, 1s selected from variations 4869 to 8003 in Table 20 (o Table 27 In
one embodiment, the composition of rVWF administered to the subject has a higher specific

activity than a composition of pdVWF. In one embodiment, FVIII stability is characterized
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by the haif life ol FVHL in another embodiment, FVIH stabilily is characterized by mean
residence time (MRT) of FVIH, In a further embodiment, the method is for freating any type
of VWD, In a specific embodiment, the method is for treating Type 3 VWL
1806240 In one embodiment, the method comprises administering a composition of TVWE,
wherein the composition of tVWF administered to the subiect 18 a comaposition of high
molecular weight rV'WE multimers in which at least 70% of rVWF molecules in the
composition are present in a multimer of at least 10 subunits, and wherein the dose of tVWF
and increase in FVII stability, as compared 1o FVIH stability in 2 subject administered a

7
i

composition of pdVWT, is selected from variations 4869 to 8003 in Table 28 to Table 27. In
one embodiment, the composition of rVWI adrinistered to the subject has a higher specific
activity than a composition of pdVWE. In one embodiment, FVIH stability is characterized
by the halt iife of FVHIL In ancther embodiment, FVIT stability ie characterized by mean
residence time {MRT) of FVHL In a further embodiment, the method is for treating any type
of VWD, In a specific embodirment, the method is for treating Type 3 VWD,

{90241} In one embodiment, the method comprises administering a composition of rVWF,
wherein the composition of TVWEF administered to the subject 1s a composition of hugh
molecular weight rVWEF multimers having a minimal perceniage of rVWF molecules present
n a particular higher-order TWVWF multimer or larger multimer according to any one of
variations 134 1o 457 found in Table 3 to Table 8, and wherein the dose of rVWF and
merease m FVIHI stability, as compared to FVHI stability in 2 subject administered g
compaosition of pdVWFE, is selected from variations 4869 to 8003 in Table 20 to Table 27. In
one embodiment, the composition of rVWE administered to the subject has a higher specific
activity than a composition of pdVWE. 1o one smbodiment, FVII stability is characterized
by the half life of FVHIL In another embodiment, FV U stability is characterized by mean
residence time (MRT) of FVIL In a further embodiment, the method is for breating any type
of VWD In a specific embodiment, the method 18 for freating Type 3 VWL

106242} In one embodiment, the mothoed comprises administering & composition of tVWE,

wherein the rVWE in the composition has a specific activity of from 40 mtU/pg to 60 mU/ug,
and wherein the dose of rVWE and increase in FVIIT stability, as compared to FVITT stability
m a subject admisistered a composition of pdVWE, 16 selected from variations 4869 to 8003
in Table 26 to Table 27. in one embodiment, the composition of tVWT administered to the
subject 13 2 cormposition of high wolecular weight rWWF multimers. in one embodiment,
FVIH stability 1s characterized by the half life of FVIR In another embodiment, FVIH

stabilily is characterized by mean residence time (METY of FVHL In 2 further embodiment,
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the method is for treating any type of VWD, o a specific embodiment, the method 1s for

treating Type 3 VWL,

106243 In one emvbodiment, the method comprises administering a composition of fVWE,
wherein the tVWF in the composition has a specific activity of at least 60 mU/ug, and
wherein the dose of 'VWF and increase in FVIIL stability, as compared to FVIT stability i a
subject administered a composition of pdVWFE, is selected from variations 4869 to 8063 in
Table 20 to Table 27. In one embodiment, the composition of FVWE administered to the
subject is a compositien of high molecular weight rVWF multimers. In one embodiment,
FVIII stability is characterized by the half life of FVHL In another embodiment, FVII
stability is characterized by mean residence time (MRT) of FVHI. in a further embodiment,
the method is for treating any 'i:;'pe- of VWD, In a specific embodiment, the method is for
freating Type 3 VWD

136244] In one embodiment, the mothod comprises adnunistering a composition of rVWF,
wherein the r'VWF in the composition has a specific activity of at least 80 mU/ug, and
wherein the dose of rVWF and increase in FVHI stability, as compared to FVIII stability tn a
subject administersd a composition of pdVWF, is selected from variations 4869 10 8003
Table 26 to Table 27. In one embodiment, the composition of TVWF administered to the
subject is a composition of high molecular weight rVWF multimers. In one embodiment,
FVIH stability is characterized by the half life of FVHIL In another embodument, PVIL
siability is characterized by mean residence time {MRT} of FVIIL In a further embodiment,
the method is for treating any lype ol VWD, In & specific embodiment, the method is for
treating Tvpe 3 VWD,

100245] In one embaodiment, the method comprises administering 4 composition of tVWFE,
wherein the rVWF in the composition has a specific activity selected from variations |0 133
found in Table 1, and wherein the dose of r VWF and increase in FVI stability, as compared
o FVIH stability in a subject administered a composition of pdVWFE, is selected from
variations 4869 to 8003 in Table 20 10 Table 27. In one embodiment, the composition of
rVWE adminisiered to the subject is a composttion of high molecular weight rVWF
mltimers. In one embodiment, FVITT stability is characterized by the half life of FVIIL In
snother embodiment, FVIT stability is characierized by mean residence time (MRT) of
FVIL. In a further embodiment, the method is for treating any type of VWD In a specific
embodiment, the method is for treating Type 3 VWD,

180246] In one embodiment, the method comprises administering a composition of TV'WF,
wherein the dose of rVWT and specific activity of YVWF in the composition is selected from

variations 8004 to 10625 m Table 28 to Table 34, In one embodiment, the composition of
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tVWF administered to the subject is a composition of high molecular weight rVWFE

multimers. In one embodiment, the composition of TV WF adminisiered to the sebject has a
higher specific activity than a compesition of pdVWF. In yet another embodiment, the
composition of F'VWF administered to the subject is a composition of high molecular weight
VWF multimers with 2 higher specific activily than a composition of pdVWE, In one
embodiment, FVIII stability is characterized by the half life of FVIIL In another
embodiment, FVI stability is characterized by mean restdence time (MRT) of FVIHL Ina
further embodiment, the method is for freating any type of VWD, in a specific embodiment,
the method is for treating Type 3 VWD,

Table 28. Exemplary embodiments for the combination of rYWF dosage and rVWF specific

activity useful in the methods described herem.

Specific Activity {mU/pg)

atleast 20 | atlenst 38 | at lenst 40 | at least 50 | ot leasy 68 | st least 78 | af least BY
8.5-200 Var, 30604 | Var B061 | Var, 8118 | Var 8175 1 Var. 8232 | Var 8280 | Var, 8346
;:: §.3-15¢ Var, 8005 | Var, 8062 | Var. 8119 | Var. 8176 | Var 8233 | Var, 8280 | Var 8347
= §.5.10¢ Var, 8006 | Var 8083 | Var. 8120 | Var, 8177 | Var 8234 | Var 8291 | Var. B348
© ‘3 8.5.75% Var, 8007 | Var. 8064 | Var, 8121 | Var, 8178 | Var, 8238 | Var 8207 | Var £§349

gf E'é §.5-58 ar, ROGR | Var, 8065 1 Var, 8122 | Var. §17% 1§ Var, 8236 Var, 8293 | Var. B35
ﬁ & §.5.25 Var, 8000 | Var. 8066 | Var 8123 | Var BI80 | Var, 8237 | Var, 8294 | Var H35]
g #.5-14 Var, 80310 | Var, 8067 | Var Bi24 § Var. 8181 | Var, 8238 | Var. B205 | Var, 352
) 0.5-5 Var, 8011 | Var 8068 | Var. 8125 | Var 8182 | Vur, 8239 | Var, 8296 | Var, 8353
e 1.3-7.5% Var, BGIZ 1 Var 8069 | Var 8126 | Var B183 : Var, 8240 | Var, 8297 | Var 8354
E?\d .51 Var, 8013 | Var, BO70 | Var 8127 § Var 8184 | Var, 8241 | Var, 8298 | Var, 8355
2.5-208 Var, 8014 | Var 8071 | Var 8128 | Var, 8188 | Var, 8242 | Var. 8299 1 Var 8356
1.5-150 Var. #8015 | Var. 8072 § Var, 8129 | Var, 8184 | Var 8243 | Var 8300 | Var 8357
2.5.148 YVar. 8316 1 Var 8073 | Var. 8130 | Var 8187 | Var. 8244 | Var 8301 | Var 8358
25758 WVar, 3017 | Var. 8674 | Var 813 | Var, 8188 | Var, 8245 Var, 83867 | Var 8359
2.5-58 Yar, 8018 Var 8075 | Var 8I3 Var, 8189 | Var, 8246 | Var 8303 | Var. 5360
2.5425 Var 8019 | Var 8076 | Var 8133 | Var 819G | Var 8247 ¢ Var, 8304 | Var B361
2.5-18 Yar, 8620 | Var 8077 | Var R134 | Var 8191 | Var 8248 | Var 83035 | Var H362
2.5-5 YVar, 8021 1 Var 8078 | Var 8133 § Var 8192 | Var. 5249 | Var. 8306 | Var, 8363
5.206 Var, 8022 | Var 8079 | Var, B136 | Var 8193 | Var. 8250 | Var, 8307 | Var, 8364
L3758 Var, 8023 | Var. BOBO | Var 8137 | Var 8194 | Var. 8251 | Var, 8308 Jar. 8365
Z-150 Var. 8024 | Var. 8081 | Var. 8138 § Var, 8195 | Var. 8252 | Var. 830% | Var. 8366
£.325 Var, 8025 | Var. 8082 | Var. 8139 | Var, 8196 | Var 8253 | Var. 8318 | Var, 8367
5.108 Var, 026 | Var. 8083 | Var, 8140 | Var 8197 { Var 8254 | Var 8311 | War, 8368
578 Var, 8027  Var, 8084 | Var 8141 | Var BI98 | Vag, 8255 | Var. 8312 | Var 369
5.56 Yar, 8028 | Var 8085 | Var, 8142 | Var, 8199 [ Var. 8256 | Var. 8313 | Var, 8370
528 Var. RGO29 | Var 8086 | Var. £143 | Var, 8200 | Var, 8237 ¢ Var 8314 | Var, 8371
518 Yar, BG30 | Var 8087 | Var 8144 | Var 8201 | Var 8238 | Var, 8315 | Var 8372
16-264 Yar. 8031 | Var 8088 | Var 8145 | Var, 8202 | Var, 8239 | Var. 8316 | Var 8373
10-150 Yar, 8032 | Var. 8089 | Var, 8146 | Var 8203 | Var. 8260 | Var. 8317 | Var, 8374
18-104 YVar, 8033 | Var, 8090 ! Var BI147 | Var 8204 | Var 8261 | Var 8318 Jar. 8373
16-78 Var, 8034 | Var. 8091 | Var 8148 | Var 8205 | Var 8262 | Var 8319 | Var. 8376
16550 Var, B335 | Var. 8092 | Var. 8149 1 Var, 8206 | Var, 8263 | Var, 8320 | Var. 8377
iG-28 Var, 3036 | Var. 8093 | Var, 8150 | Var, 8207 | Var. 8264 | Var 8321 | Var 8378
IRZ00 Var, 8017 ! Var 8094 | Var, 8131 | Var. 8208 1 Var, 8265 | Var. 8322 | Var, 837%
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25.150 Var. 8838 | Var. 8095 Jar. 8152 1 Var. 8209 1| Var, 8266 | Var 8323 | Var. B3RO
25168 War, 8039 | Var RO96 | Var 153 § Var 8210 | Var, 8267 | Var, 8324 | Var. 8381
2875 Var, BG40 | Var 8097 | Var 8154 5 Var, 8211 | Ve, 8268 | Var 5323 | Var 8382
25-38 Var, 8641 | Var, 8098 | Var, B153 | Var, 8212 | Var, 8269 | Var 8326 | Var, 83853
58-280 Var, 8642 | Var, 8099 | Var 8136 | Var 8213 | Var 8270 | Var. 8327 Var 8384
S0-15¢ Var, 8643 | Var. 8100 | Var 8157  Var 8214 | Var, 8271 1 Var, 8328 | Var, 8385
A0-160 Vay, 8044 | Var, 8141 | Var 8138 1 Var 8215 1 Var 8272 | Var 8329 | Var, 8386
2475 Var. 8045 | Var, 8102 | Var, 8139 | Var, 8216 | Vag, 8273 | Var, 8330 | Var, 8387
TRIRH Var, 3046 | Var. 8103 | Var, 8180 | Var. 8217 | Var. 8274 | Var. 8331 | Ve B3R8
TR-178 Var, 8047 | Var, 8104 | Var. R161 ¢ Var 8218 | Var, 8273 ¢ Var, 8337 | Var, 8389
7E188 Var, 8045 ) Var, 81035 | Var, 8162 | Var, 8219 ¢ Var, 8276 | Var, %333 | Var, 8380
75128 Var 8649 | Var 8106 | Var Bi63 | Var, B220 § Var 8277 | Var 8334 | Var 5391
75188 Var, BOSG | Var, R107 § Var. Risd | Var, 8221 | Var, 5278 | Var. 83335 | Var. 8302
108208 War, 8651 1 Var. 8108 | Var, 38163 | Var 2222 | Var. 8279 | Var, 8336 | Var. 8393
108-175 Var, 8652 | Var, 8109 1 Var, 8166 | Var 8223 | Var 8280 | Var. §337 | Var, 8304
108-150 Var, 8053 | Var, 8110 | Var. 8167 | Var. 8224 | Var 8281 | Var, 8338 | Vap, 8305
168325 Var, 8054 | Var 81311 | Var 8168 | Var 8225 § Vap, 8282 | Var 8339 | Var 83096
1258208 Var, 8055 | Var, 8112 | Var, 8169 | Var, 8226 | Var. 8283 | War 8340 1 Var, 8397
125-175% Var. 8056 | Var. 8113 | Var, 8170 | Var, 8227 | Var, 8284 | Var, 8347 | Var, 8398
125-159 Yar, 8057 | Var, 8114 | Var. 8171 § Var B228 1 Var, 8285 | Var 8342 | Var 390
150~ 200 ar, 8058 1 Var, 8115 | Var B172 | Var, 8229 | Var 8286 | Var 8343 | Var. 8400
18-} YVar. 8659 | Var 8116 | Var, 8173 | Var 8230 | Var. 8287 | Var 8344 1 Vuar, 8401
175244 War, 8660 | Var 8117 | War, BI74 | Var. B231 ¢ Var 8288 | Var. 8345 | Var, 8402

Var, = Vanation

Table 29. Exemplary embodiments for the combination of rVWFE dosage and rVWF specific

activity useful in the methods described heremn.

Specific Activiry (mU/ug)
ut feast st Jeast at feast
at least 90 | 180 123 158 2G-158 20-125 28-100

B.5-200 Var. 8403 | Var 8460 | Var 8317 | Var. 8574 | Var 8631 | Var 8688 | Var 8745

;f" #5150 Var. 8404 | Var, 8481 | Var 8518 | Var. 8575 | Var, 8637 | Var 8889 | Var 8746
E §.5-108 Var, 8405 1 Var, 8462 | Var. 8519 | Var. 8576 | Var 8633 | Var 8690 | Var, 8747

© i 8.5.75 Var, %406 | Var. 8463 | Var. 8520 | Var. 8377 | Var. 8634 | Var 8691 | Var, 8748
;%:“ ;é §.5-30 Var, 8407 | Var, 8464 | Var. 8521 | Var, 8578 | Var, 8635 | Var, 8692 | Var 8740
S i §.5-15 Var. 8408 | Var, 8465 | Var, 8522 1 Var. 8579 | Var, 8636 Var, 8693 | Var. 8750
? B.5-14 Var, 8485 | Var 8466 1 Var 8523 | Var, 8380 § Var 8637 | Var, 3694 | Var, 8751
?‘ #.5.5 P Var, 8410 | Var 8467 | Var 8524 | Var 381 | Var, 8638 {Var, B6YS | Var. 8752
::?fﬂ £.5-2.5 P ar, 8411 | Var 8468 | Var 8523 | Var 8582 | Var, 8639 | Var. B696 | Var, 8753
E‘i .51 UWar, 8417 ) Var 8469 | Var B326 | Var B33 | Var, 8640 | Var, 8897 | Var, 8754
15200 Var, 8413 | Var. BAT0 | Var. 8527 | Var. 8584 | Var. 8641 | Var. 8698 | Var, 8755

2.5-158 Var. 8414 | Var, 8471 | Var. 8528 | Var. 8585 | Var. 8647 | Var, 8699 | Var 8756

2.5-188 Var, 8415 | Var. 8472 | Var, 8529 | Var. 8386 | Var, 8643 | Var. 8700 | Var. 8757

2575 Var. 8416 | Var, 8473 | Var, 8530 | Var. 8587 | Var, 8644 | Var 8701 | Var. 8758

2554 Var, 8417 | Var, 8474 | Var. 8531 § Var. 8388 | Var. 8645 | Var 87H2 | Var 8759

2.5-25 Yar. 8418 | Var 8475 | Var 8332 | Yar 858% | Var, 8646 | Var 8703 | Var, 8760

2.5.18 Var. 8419 | Var 8476 | Var 8333 | Var 8390 | Var 8647 | Var 8704 | Var. 761

.85 Var. 8420 | Var B477 | Var 8534 | Var, 8391 | Var 5648 § Var 8705 | Var 8782

5-280 YVar. 8421 | Var B478 | Var. 8533 | Var 8592 | Var 3649 | Var 8706 | Var. 8763

E-178 Var, 8427 1 Var. 8479 | Var 8536 | Var 8393 | Var, 8650 | Var, 8707 | Var, 8764

£-1508 Var. 8423 | Var, 8480 | Var B337 | Var, 8394 | Var, 8651 | Var, 708 | Var. 8765

#1238 Var, 8424 | Var. #481 | Var 8538 | Var 8595 § Var 8652 @ Var 8709 | Var, 8766

S-108 Var, 8428 | War, 8482 1 Var. 8538 Var, 8596 ;1 Var, 8633 | Var 8710 | Var. 8747
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575 War 8426 | Var. B483 | Var. 8540 | Var, 8597 | Var. 8654 § Var 8711 | Var B768
il Var, 8427 | Var 8484 | Var B541] Var. 8598 ¢ Var, 8655 | Var, 8712 | Var. 5769
B35 Var. 8428 | Var 8485 | Var 8547 | Var. B399 | Var 8656 | Var 8713 | Var 8770
5-18 War, 8429 | Var 8486 | Var 8343  Var 8600 | Var 8637 | Var 8714 | Var 8771
10-280 Var, 8430 | Var 8487 | Var, 8544 | Var 8601 | Var. 8658 | Var. 8715 | Var 8772
16156 Var, 8431 | Var. B4B8 | Var. 8545 | Var. 8602 | Var, 8659 | Var 8716 | Var, 8773
101 (34 Var, 8332 | Var. 8489 | Var. 8546 | Var, 8683 | Var 8660 | Var, 8717 | Var. 8774
16-75 Var, 8433 | Var, 8490 | Var, 8547 | Var, 8604 | Var, 8661 | Var 8718 | Var, 8775
16-58 Var, 8434 | Var, 8491 | Var, 8548 | Var. 8605 | Var, 8662 | Var, 8719 | Var, 8776
16-25 Var. 3435 1 Var, 8492 | Var. 8349 | Var. 8606 1 Var, 8663 | Var, 8720 | Var, 8777
2E208 Yar, 8436 | Var 8493 | Var 8550 | Var, 8607 | Var, 8664 | Var 8721 | Var 8778
25-150 “ar. 8437 | Var. 8494 | Var 8351 | Var, 8608 | Var, 8665 | Var. 8722 | Var B779
25-188 Yar. BR438 | Var. 8495 | Vac B532 | Var 8609 | Var 8666 | Var, 8723 | Var, 8780
2578 Var, 8439 | Var. 8496 | Var 8553 | Var. B618 Var, B667 | Var. 8724 | Var. 8781
2554 War. 8440 | Var 8497 | War, 8534 | Var B611 | Var, 8668 | Var, 8725 | Vay, 8782
S-280 Var, 8441 | Var 8408 | Var, 8555 | Var, 8812 | Var 8669 | Var 8726 | Var, 8783
-1 58 Var. 8442 | Var 549% | Var. 85356 | Var 8613 | Var 8670 | Var 8727 | Var, BT84
SH-10¢ Var, 8443 | Var. 8300 | Var. 8557 | Var. 8614 Var, 8671 | Var B728 | Var BTRS
878 Var. 8444 | Var. 8301 ¢ Var, 8358 | Var 8615 | Var, 8672 | Var. 8728 | Var B7RS
TR.280 Var. 8445 | Var. 8562 | Var, B339 § Var, 8616 | Var, 8673 | Var, 8730 | Var, 8787
78-175 Var, 8446 | Var 8303 | Var. 8380 | Var. 8617 | Var, 8674 | Var, 8731 | Var. 8738
TE-158 Var, 8447 | Var. 8304 1 Var, 8561 1 Var, 8618 | Var, 8675 | Var 8732 | Var. §78%
75125 Var. 8448 | Var 8505 | Var, 8562 | Var, 8619 | Var, 8676 | Var. 8733 | Var. 8790
75186 Var. 8449 | Var 8506 | Var 8363 | Var 8620 | Var 8677 | Var, 8734 | Var, 8791
104-200 Var, 8430 | Var 8507 | Var 8564 | Var, 8621 § Vap, 8678 | Var, 8735 | Var, 8792
180-175 Var, 8451 | Var. 8508 | Var. 8565 | Var 8622 | Var 8679 | Var 8736 Jar. 8793
Fi- 158 Var, 8452 | Var, B509 | Var. 8566 | Var. 8823 | Var 88RO { Var 8737 | Var, 8794
1125 Var, 8453 | Var, 8516 1 Var. 8567 | Var. 8624 | Vax. 8681 § Wayr 8738 | Var 8783
1252400 Var, 8454 | Var, 8511 | Var, 8368 | Var, 8625 1§ Var, 8687 | Var 8739 § Var 8706
125-175 Var, 8455 | Var 8312 1 Var, 8568 1 Var, 8626 1 Var, 8683 | Var. 8740 | Var. 8797
128130 Var. 8456 | Var 8513 1§ Var 8570 | Var. 8627 | Var, 8684 | Var, 8741 | Var. BTO8
1562640 Var. 8457 | Var. 8514 | Var. 8571 § Var, 8628 1| Var 8685 | Var 8742 | Var 8799
156-208 Var. 8438 | Var. 8315 | War B372 | Var, R629 | V. 3686 | Var. 8743 | Var, #2800
17824 Var, 8459 | Var 8516 | Var, 8573 | Var, 8630 | Var, 8687 | Var, 8744 | Var, 880]

YVar, = Variation

Table 30. Exemplary embodimenis for the combination of tVWY dosage and rVWF specific

activity useful in the methods described herein.

Specific Activity (mU/ug)

28-80 28-80 280-78 28-68 2050 2648 45158
#5208 Var. 8802 | Var, 8859 1 Var. 8916 | Var. 8973 i Var, 9030 | Var, 9087 | Var. 9144
;fv #.5-150 Var, 8803 | Var 8860 | Var 8017 | Var 8974 | Var. 9031 | Var. 9088 | Var. 9145
& #.5-108 Var. B804 | Var. 8861 | Var BUIR i Var 8975 | Var, 9032 | Var. 9082 | Var. 9146
@ i’é $.8-78 Var. 8805 | Var. 8862 | Var, 8919 | Var, 8976 1 Var, 9033 | Var. 9090 | Var. 9147
fzi:” ;;é {558 Var. BS06 | Var 8863 | Var 8920 | Var 8977 | Var. 9034 | Var 9091 | Var. 9148
5 o (.5-25 Var. 8807 | Var 8864 | Var R921 1 Var, 8978 | Var, 9035 | Vay, 9092 | Var, G149
g 0510 Var, 8ROE | Var 8865 | Var. 8922 | Var. 8979 | Var 9036 | Var. 9093 | Var 9150
::ﬁ f.5-8 Var 8809 | Var, #8866 | Var 8923 | Var. 8980 1§ Var 9037 | Var 9094 | Var. 8151
= 8.8.2.8 Var, 8818 | Var, 8867 | Var. 8924 | Var 8981 | Var. 9038 | Var 8095 | Var 8152
= 0.8-3 Var, 8811 | Var, 8868 [ Var. 3925 Var. 8982 | Var, 9039 | Var 8096 | Var, 5153
3.5-208 Sar, 8812 | Var, 8869 | Var, 8926 | Var. 8983 | Var. 9040 | Var. 8097 | Var. 9154
2.5~1 50 YVar. 8813 | Var 8870 | Var, 8927 | Var. 8984 | Var, 9041 | Var 9098 | Var 9155
! 2.5-1488 Var. 8814 | Var 8871 | Var 8928 | Var, 8985 | Var. 9042 | Var 9899 | Var, 9138

&1
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2.5-78 Var. R&13 | Var. 8872 | Var, §929 § Var, 8986 | Vag, 9043 | Var. 9100 | Var 9157
2554 Var, 8816 | Var 8873 | Var. 8930 | Var 8987 § Var, 9044 | Var. 9101 | Var 915¥
2528 YVar. 8817 | Var RR74 | Var 8931 | Var, 8988 | Var 9045 | Vw9102 | Var, 9158
2.5-18 Yar BRIR | War 8R7S | Var BO32 | Var, 8989 | Var, 9046 | V. 9103 | Var 9160
255 Yar, 8819 1 Vae 8876 | Var 8033 | Var, 8996 | Var, 9047 | Var. 9104 | Var, 9141
£-200 YVar, 820G | Var 8877 | Var. 8934 | Var 8901 | Var 9048 | Var, 9105 | Var 9162
5178 Var, 8871 | Var 8R7S | Var. 8933 | Var, 8962 | Var 904% | Var 8106 | Var. 9163
S.158 YVar, 8822 | Var, 8879 | Var, 8936 | Var, 8993 | Var, 8038 | Var 9107 & Var. 9164
5. 38 Var. 823 | Var. 8880 1 Var, 8937 | Var, 8994 | Var 9051 | Var, 9108 | Var, 9163
5-180 Var, 8824 | Var. 88R1 | Var. 8938 | Var. 8995 | Var, 8032 | Var, 916% | Var, 9166
575 Var, 8823 | Var 8BR2 | Var. 8930 | Var, 8996 | Var, 9033 | Var, 9110 | Var 8167
5.50 Yar. 8826 | Var BER3 | Var. 8040 | Var, 8997 | Var. 9054 | Var G111 | Var. 9168
.28 Yar, 8827 | Var 8884 | Var R941 | Var. 8998 | Var 9055 | Var. 9112 | Var, 9169
.16 Var, 8828 | Var B8RS | Var 8942 1 Var, 8999 1 Var. 9056 | Var, 9113 | Var 9170
18-280 Var. B829 | Var BRES | Var, 8943 | Var, 9000 | Var, 9057 & Var, 8114 1 Var 9171
18-150 YVar, 8830 | Var. 8887 | Var. 8944 | Var, 9001 | Var, 9058 © Var 9115 | Var. 8172
10-188 Var, 8231 | Var 8888 | Var 8945 1 Var. 0002 | Var, 9059 | Var 0116 | Var 9173
1678 Var, BREY | Var, 8889 | Var, 8946 | Var, 9003 | Var 8068 | Var, 0117 1 Var, 9174
16-50 Var, B833 | Var 8290 | Var. 8947 | Var. 9004 | Vax, 9061 | Var, 9118 | Var 9175
1628 YVar. 8834 | Var 8891 | Var. 8948 | Var, 9005 | Var, 9062 ¢ Var G119 | Var 9178
28-208 Var 8835 | Var, 8892 | Var. 8049 | Var. 9006 | Var, 9063 | Var 9120 © Var. 9177
25154 Var, SE36 | Var 8893 | Var, 8950 | Var. 9087 | Var 9064 | Ve 9121 | Var. 9178
25104 Yar, 8837 | Var 8824 | Var, 8951 | Var, 9008 | Var, 9465 | Var. 9122 1 Var. 9179
2578 ar. RE3A8 | Var RROS | Var 8952 1 Var, 9009 | Var 9066 | Var. 9133 | Var. 9180
2558 Var, 8839 | Var. 8806 ! Var, 8933 | Var, 9016 | Var, 9067 | Var, 9124 | Var, 9181
S-1068 Var, 8R40 | Var BRO7 | Var. 8934 | Var 9011 | Var 9068 | Var, 0125 | Var, 9182
SO-1 54 Viar 8841 | Var BROE | Var. 8955 | Var, B012 1 Var 9069 | Var 9126 | Var 9183
S4-150 Var, 8842 | Var 8899 | War. 8956 | Var, 9013 | Var 8070 | Var 9127 | Var, 9184
575 Var, 8843 "Var, 3900 | Var, 8937 1 Var, 3014 | Var, 9071 | Var, 9128 | Var, 9185
TEI00 Var. 8844 | Var, 8901 1§ Var, 8958 1 Var, 9015 | Vag, 9072  Var 9129 | Var. 9186
TS Var. 8845 | Var 902 | Var. 8059 | Var. 9816 | Var. 9073 | Var. 9130 | Var, 9187
TE-158 ar. 8846 | Var, 8903 | Var, 8960 | Var 9617 | Var, 9074 | Var, 9131 | Var. 9188
TR-12E Var, 8847 | Var 8004 | Var, 8661 | Var 9018 | Var, 9075 | Var 9132 1 Var, 989
7106 Var, 8848 | Var 8605 | Var. 8962 | Var, 9019 | Var, 9076 | Var, 9133 | Var. 9194
1846-208 Var, 8840 | Var 8906 | Var. 8963 | Var, 9020 | Var, 9677 | Var, 9134 1 Var. 919]
180-175 Var. 8830 | Var. 8907 | Var. 8964 1§ Var. 902 Var, 90478 § Var, 9135 | Var, 9192
1349150 Var, 8851 | Var ¥908 | Var. 8963 | Var. 9022 | Var. 9079 | Var. 9136 | Var 9193
G325 Var, 5852 | Ver. §909 | Var 8986 1 Var, 8023 1 Var, BOB0 § Var 8137 | Var, 9194
125280 Var, BRE3 | Var 89180 | Var, 8967 | Var. 8024 | Var, 9081 § Var, 9138 | Var 9193
125-175 Var, 8834 Jar, RG11 ¢ Var 89688 | Var. 9025 | Var, 9082 | Var, 9139 | Var. 9196
125150 Var. 8855 1 Var 8912 | Var 8969 | Var. 9026 | Var, 9083 | Var. 9140 | Var, 9197
150-200 Sar, RESG | Var. 8013 | Var 8970 | Var. 9027 | Var. 9084 | Var 9141 | Var 9198
180268 Var, 8857 | Var, 8914 | Var, 8971 | Var, 9028 | Var, Q085 | Var, 9142+ Var, 5199
175208 | Var 8858 | Var. 8913 | Var 8972 Var 9029 | Var 9086 | Var 9143 | Var, 9200

War, = Variation

‘Table 31. Fxemplary embodimenis {or the combination of rVWF dosage and rVWF specific

activity useful in the methods described heretn,

Specific Activity (mU/pg)

48-1258 443-108 4050 40-8{ 48-T8 A6l 48-38
@ §.5-200 YVar. 9201 | Var. 9238 | Var. 9313 | Var 0372 | Var, 9429 | Var 9486 Jar. 9543
g ow = 0.5.158 Var, 9202 | Var 9259 | Var, 9316 | Var 9373 | Var, 9430 | Var. 9487 | Var, 9544
= % #5180 Var, 9203 | Vear. 9260 | Var, 9317 | Var 9374 1 Var, 8431 | Var 9488 | Var. 05345
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$.5-75% Var. 9204 | Var 9261 | Var. 9318 | Var. 9375 | Var, 9432 | Var. 0480 | Var. 0546
#.5-50 YVar, 9205 | Var 9262 | Var 9319 | Var. 9376 | Var, 9433 | Var. 9490 | Var, 9547
B.5.25 Yar, 03086 | Var 9263 | Var. 9320 | Var. 9377 | Var. 9434 | Var 9491 | Var, 9545
8.5.18 Sar, 0207 1 Var 9264 1 Var, 9321 5 Var. 9378 | Var, 9435 | Vi 9492 | Var, §348
§.58-5 Var, 9208 § Var, 9263 | Var. 9322 | Var, 937% 1 Var, 9436 | Var, 9493 | Var. 93550
B.52.5 Var. 209 | Var, 9266 | Var. 9323 1 Var 9386 | Var, 9437 | Var. 9494 | Var 9551
.51 Var, 9210 | Var. 9267 | Var, 9324 | Var, 9381 | Var. 9438 | Var 9495 | Var, 9552
2.5-280 Var, 9211 | Vo, 9268 | Var, 9325 | Var. 9382 | Vaz, 9439 | Var, 0496 | Var, 9553
2.5-156 Var, 9212 | Var, 9269 | Var. 9326 | Var, 9383 | Var, 9440 | Var, 9497 @ War 93534
1.5-100 Var, @313 | Var, 9270 | Var, 9327 | Var. 9384 § Vay, 9441 1 Var 9498 ¢ Var, 9553
2.8-78 Var, 0214 ] Var 9371 F Var, 9328 1 Var, 9385 | Var, 9442 Var 9499 | Yar 9356
Z.8-58 Var 92135 1 War 9272 1 Var 9326 1 Var. 9386 | Var 9443 | Var, 9300 | Var, 9557
2.3~15 Var. 0216 | Var 9273 | Var 9330 | Var 9387 | Var 9444 | Var, 9301 | Var, 9858
2.5-18 Yar, 9217 L Var 9274 | Var. 9331 | Var 8388 | Var, 9445 | Var, 9502 | Var, 9558
P Var, 9218 ! Var 9373 | Var 9332 1 Var 9389 | Var, 9446 Var, 9503 | Var, 9360
E-208 YVar. 9219 | Var, 9276 | Var. 9333 | Var. 9396 | Var, 9447 | Var, 9504 | Var. 9581
5178 Var, 9220 1 Var 9277 | Var. 9334 | Var. 9391 1 Var, 9448 | Var 0505 | Var. 9342
£-156 Var, 9271 | Var. 9278 | Var. 9335 1 Vap, 9302 | Var, 9449 § Var 9506 | Var, 9363
5-§28 Var, 4227 1 Var. 9279 | Var. 9336 | Var, 9393 | Var, 9430 | Var, 9587 | Var, 8564
S-166 Var. 9223 ] Var, 9280 1 Var. 9337 | Vay, 9304 Far, 9451 1 Var, 9508 | Var 9363
5-758 YVar, 0224 | Var, 9281 | Var. 9338 | Var, 9395 | Var. 9452 | Var. 9509 | Var, 8560
5-56 D War. 9725 1 Var 9282 | Var 9339 | Var, 9396 | Var. 9453 1§ Var, 9510 | Var. 9367
.35 Yar. 0226 0 Var, 9283 | Var. 9340 | Var. 9397 | Var, 9454 ¢ Var, 9311 | Var, 0568
.18 Yar, 9227 | Var 9984 | Var. 9341 | Var. 9398 § Var 9455 | Var, 9312 | Var, 9569
10280 Var, 9228 | Var 9285 | Var. 9342 1 Var 0309 | Var 9456 | Var 9513 | Var, 9378
10-1584 Var, 9220 | Var. 9285 | Var. 9343 | Var. 9400 | Var, 9457 | Var, 9514 | Var, 9571
i-1684 Var. 9230 | Var, 9287 | Var. 9344 | Var, 9401 1 Var, 9458 | Var 9815 | Var 9572
1675 Var, 9231 | Var 9288 | Var. 9348 | Var, 0402 | Var. 9459 | Var, 9316 | Var, 9573
{50 Var, 9232 | Var, 9289 | Var. 9346 | Var, 9403 | Var, 9460 | Var, 9517 | Var 9574
1825 YVar. 9233 | Var 9290 § Var. 5347 1 Var. 9404 | Var, 9461 Var, 9518 | Var 95375
pacIalll Var, 9234 | Var 92891 | Var. 9348 | Var. 9405 | Var. 9462 : Var 9519 | Var, 9576
28158 Var. G235 1 Var, 9392 | Var. 9349 | Var 9406 | Var. 9463 | Var, 9520 | Var. 8577
25184 Var. 9236 | Var. 9293 | Var 9330 | Var, 9407 | Var. 9464 Vay, 9521 | Var. 9573
2875 Yar, 9237 | War 9294 1 Var 9351 | Var 9408 | Var, 8465 | Var, 9522 | Var. 9579
25-58 YVar, 9238 1 Var 9295 { Var. 9352 | Var. 9409 { Var 9466 | Var 9323 | Var, 9380
&0-20G0 Var, 9239 | Var, 9296 | Var. 9353 | Var. 9419 | Var, 0467 | Var 9524 | Var, 9381
5G-150 YVar, 9240 | Var 9297 | Var, 9354 1 Var, 9411 ¢ Var, 9468 | Var, 9325 ¢ Var. 9882
Si-104 Var, 9241 | Var 9205 | Var. 9355 | Var, 9412 1 Var 9469 | Var 0526 | Var, 9353
5678 Var, 9242 | Var. 9299 | Var, 9356 1 Var, 8413 | Var, 9470 | Var, 9527 | Var, 0554
TE-200 YVar U243 1 Var 9300 | Var 9357 | Var, 9434 | Var, 8471 1 Var 9328 | Var, 9545
TE-175 Yar, G244 | Var 9301 | Var. 9358 | Var, 9415 | Var, 9472 | Var,. 9529 | Var. 9585
TE-158 Yar, 9245 | Var, 9302 | Var 9359 | Var. 9416 | Var. 9473 | Var, 9530 | Var, 9387
T5-125 War, 9246 | Var. 9303 | Var, 9366 | Var, 941 Var, 9474 | Var, 9331 | Var, 9585
Ta.1 0 Var. 9247 | Var, 9304 | Var, 8307 | Var, 9418 | Var. 9475 | Var, 9532 | Var, 9589
180-208 Yar, 9248 | Var @305 | Var 9362 | Var 9419 | Var, 9476 far. U533 | Var, 9394
100-175 Var, 9249 | Var 9306 | Var 9363 | Var, 9420 | Var. 9477 Far, 9534 | Var, 9391
FH0-156 Var, 9230 1 Var. 9307 | Var, 9364 | Var, 0421 | Var, 9478 | Var U535 | Var 9392
16325 Var, 9251 | Var, 9308 | Var. 9365 | Var. 0422 | Var, 9479 | Vg, 9836 | Var, 9593
125-206 Var, 9252 1 Var, 9309 | Var, 9386 | Var, 0427 | Var 98480 | Var, 9537 | Var, 9304
1258175 Car, 9283 1 Var 9310 | Var 9367 | Var, 3424 | Var 9481 | Var, 9538 | Var. 9595
125156 Var. 9254 | Var 9311 | Var. 9368 | Var. 9425 ¢ Var. 9482 | Var. 8539 | Var 9508
150-2840 War U258 | Var 9317 | Var, 9369 | Var. 9426 | Var 9483 | Var. 9540 | Var. 9597
1502480 Yar, 0256 | Var 9313 § Var, 9370 | Var, 9427 | Var, 9484 | Vap U541 | Var, 9595
175208 YVar, 9257 1 Var. 9314 | Var 9371 | Var, 9428 | Var, 9485 | Var 95472 | Var, 9599

L
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Var, = Varlation
Table 32. Exemplary embodiments for the combination of tVWF dosage and rVWF specific

activity useful in the methods described herein,

Sperific Activity (mUlug)
G154 60-125 68100 G090 G080 674

8.5 2848 Var, 9600 | Var, 9657 ¢ Var, 9714 | Var, 9771 | Var, 9828 | Vay, 9885

% 8.5-150 Var, 8601 | Var 9638 | Var. 9718 | Var. 9772 | Var. 9829 | Var 9886
5 #.5-100 Var, 9602 | Var. 9639 | Var. 9718 | Var, 9773 | Var 9830 | Var Q8R7

o "Ef $.5-75 Var, 9603 | Var 9660 | Var, 9717 | Var. 8774 | Var 9831 | Var G888
ifg b 8.5.50 Var, 9664 | Var, 9661 | Var, 9718 | Var, 8775 | Var, 9832 | Var, 9889
5 ; 8.5-25 z Var, 9608 | Var, 9662 | Var, 9719 | Var, 9776 | Var. 9833 | Var, 9890
? 8.5-14 P Var 9606 | Var 9663 | Var, 9720 | Var, 9777 | Var. 9834 | Var 9801
Ez il.5-5 YVar, 9607 | Var 9664 | Var. 9721 Var, 3778 | Var. 9835 YWar. 9892
e:‘ $,58-2.5 Yar, 9608 | Var 9665 | Var. 9722 1§ Var. 9779 | Var. 9836 | Var. 9893
) 5.1 War, 3600 | Var 9666 | Var. 9723 | Var, 9780 | Var. 9837 | Vur. 9894

285280 0 War 9610 | Var 9667 | Var, 9724 | Var, 9781 | Var, 9838 | Var, 9893
2.5-150 C¥ar 9611 | Var 9668 | Var 9725 1 Var, 9782 | Var, B30 | Var. 9896
2.5-1 136} Var, 9612 | Var 9669 | Var 9726 | Var, 9783 | Var, 9840 | Var, 9897

1578 Var. 9613 | Var 9670 | Var 9727 | Var 9784 | Var 9841 | Var 0898
2550 Nar, 9614 | Var. 9671 | Var, 9728 | Var. 9785 ¢ Var, 08472 | Ygy 9899
A PWar, 8618 | Var, 9672 (1 Var 9729 | Var. 9786 1 Var, 9843 | Var, 9300
2518 [ Var 96816 | Var. 9673 | Var. 9730 | Var, 9787 | Var. 9844 | Var, 9901
2.5.8 Var, 3817 | Var. 9674 | Var 9731 | Var, 9788 | Var 9845 | Var, 9902
5. 208 P War U618 | Var 9675 | Var 9732 | Var 9789 | Var, 9846 | Var 9903
5175 P Var, 9619 | Var 9676 | Var, 9733 | Var 9790 | Var, 9847 | Var. 9504
5-158 Var, 9620 | Var. 9677 | Var 9734 1 Var 9791 [ Var 9848 | Var. 9005
5128 Var, 9621 | Var. 9678 | Var 9735 | Var, 9792 | Var, 9849 | Var. 9906
5-108 Pvar. 9622 | Var. 9679 1 Var 9736 | Var. 9793 | Var. 9850 { Var. 9907
5.75 D Var, 9633 | Var. 9680 | Var 9737 | Var 9704 | Var. 9851 | Var 9908
450 Var, 9624 | Var, 9681 | Var. 9738 | Var, 9795 | Var 9852 § Var 9908
B 25 Vay, 96735 | Var, 9682 | Var, 9739 1 Var, 9796  Var, 9833 [ Var, 9910
2.3 Var. 0626 | Var. 9683 | Var. 9740 | Var. 9797 | Var. 9854 | Var 0611
1G-20¢ Yar, 9627 | Var. 9684 | Var. 9741 | Var, 9798 | Var. 9855 | Var, 9912
10-154 Var, 3628 | Var 9685 | Var, 9742 | Var, 9799 | Var, 9856 | Var, 9513
10-16¢ Var, 9629 | Var, 9686 | Var, 9743 | Var. 9800 | Var 9857 | Var 9914
16.75 Var. 9630 1 Var. 9687 | Var. 9744 ! Var 9801 | Var 98SE | Var 9915
10-58 Var, 9631 | Var, 9688 | Var. 9745 | Var. 9802 | Var, 9859 | Var 9916
Cie2B Var 9632 1 Var 9689 | Var. 9746 | Var Q803 | Var G860 { Var 9917

| 25700 YVar, 9633 | Var 9690 | Var 9747 | Var 9804 1 Var. G861 | Var 8918

15158 Var, 9634 | Var, 9691 | Var. 9748 | Var, 9805 | Var 0862 | Var. 9910
AR08 Var, 9635 | Var, 9692 | Var, 9749 | Var, 9806 | Var, 9863 | Var. 9920
I5STS Var, 9636 | Var, 9693 | Var, 9730 | Var 9807 | Var 9884 | Var 9921
215-80 Var. %037 | Var. 9694 | Var. 9751 | Var. 9808 | Var 9865 | Var. 9922
53-204 Yar, 9638 1 Var 9693 | Var 9752 | Var, 9802 | Var, 9866 | Var, 9973
£9-150 Var, 9638 | Var. 9696 | Var, 9783 1 Var, 9819 1 Vur, 9867 | Var. 9924
50-1G0 Var, 9640 | Var 9627 | Var 9754 | Var, 9811 | Vay, 9868 | Var, 99253
878 Var. 9641 1 Var. 9698 | Var 9755 | Var 9812 | Var 9869 | Var 9926
TE-268 Var. 9642 1 Var. 9699 | Var. 9756 | Var, 9813 | Var 9570 | Var. 9927
75-178 Var, 9643 | Var, 9700 | Var, 9757 | Var. 9814 | Var, 9871 | Var 9928
TE158 Var, 9644 | Var, 701 | Var, 9758 | Var. 9815 Far. 9877 1 Var. 9929
75115 Var, 9645 | Var. 8702 | Var. 9759 | Var. 9816 | Var. 9873 | Var. 9930
TE100 Var. 9646 | Var. 9703 | Var. 9760 | Var. 9817 | Var. 9874 | Var. 9931
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104-206 Var, 9647 | Var, 9704 | Var, 9761 | Var, D818 | Var, 9875 | Var. 9932
178 Var, G648 | Var 9705 | Var 9762 1 Var 9819 | Var, 9876 | Var. 9933
186-150 Viar, 8649 | Var 9706 | Var, 9763 | Var 9820 & Var, 9877 | Vur, 9934
10§-12% Var, 8650 | Var, 9707 | Var. 9764 § Var 8821 [ Var, 9878 | Var, U935
125208 YVar 9631 | Var ©708 | Var 9763 | Var, 9822 | Var, 9879 | Var 9936
125-178 Var, 9632 | Var. 9709 | Var 9766 § Var. 9823 | Var 9880 | Var 9937
125150 WVar, 9633 | Var 9710 | Var 8767 | Var, 982 Var. Q8R1 | Var 9938
130-284 Ve, 9684 | Var 9711 | Var, 8768 | Var, 9825 | Var, 9887 | Var 5930
156-260 Var, 9685 | Var. 9712 | Var, 9769 | Var 9826 1 Var, 9883 | Var. 9940
175240 Var, 6656 | Var. 9713 1 Var. 9770 ¢ Var, 9827 | Var, 0884 | Var 9941
Var. = Variafion

Table 33, Exemplary embodiments for the combination of fVWT dosage and rVWT specific

activity useful in the methods described herein,

Specific Activity (miling)

TH-156 T6-128 Ti-108 TH-91 i RG-158
$.5-208 | Var 9942 | Var, 9999 | Var, 10056 | Var 10113 | Var, 10170 | Var, 10227
$.5-150 1 Var 9043 | Var, 10000 | Var 10057 | Var, 19314 | Var, 10371 | Var. 10228
G8-100 | Var, 9944 Var, 10001 | Var, 10058 | Var, 10115 | Var, 18172 | Var, 10228
$.5-78 | Vap 9043 | Var, 10002 | Var, 10059 | Var, 190116 | Var, 10173 | Var, 10230
#.5-54 Yar, 9946 | Var 10003 | Var, 10060 1 Var, 10017 | Var, 10174 | Var, 10231
0.525 | Var, 9947 | Var 10004 | Var 160661 | Var, 10118 | Var, 10175 § Var. 10232
0.5-30 | Var, 9948 | Var, 10008 | Var, 10062 | Var. 10119 ) Var, 10176 | Var, 10233
§.5.8 Var. 9949 ¢ Var, 10006 | Var, 10063 | Var. 10120 | Var, 10177 | Var, 10234
$5.5.2.5 Var, 9850 | Var, 10007 | Var, 10064 | Var 10121 | Var, 10178 | Var 10235
.51 WVar, 9051 | Var, 10008 | Var, 10065 | Var 10122 | Var 10179 | Var 18236
25-200 | Var 9952 | Var, 16009 | Vaor, 10066 | Var, 10123 | Var, 10183 § Var, 102

T

-

Dosage
kg v VWERCo sctivity}

i
TACIS0 | Var 9953 1 Var, 10010 | Var, 18067 | Var, 10124 ¢ Var, 10181 | Var, 10238
25308 | Var, 99534 | Var, 10011 | Var, 10068 | Var, 10125 | Var, 10182 | Var, 10239
AT [ War 9955 ¢ Var 10012 | Var, 10069 | Var, 10126 | Var, 10183 | Var. 10240
2.5-80 Var, 9956 | Var, 10013 | Var, 10070 | Var. 10127 | Var, 10184 | Vay, 10241
2.5-28 Var, 9957 | Var, 10014 | Var, 10071 | Var, 16128 { Var. 10185 | Var, 10242
I.800 | WVar, 9958 | Var 10015 | Var 10072 | Var, 16129 ! Var. 10186 | Var, 10243
2.5-8 Var. 9959 | Var, 10016 ¢ Var, 10073 | Var, 10130 | YVar, 10187 | Var, 16244
5204 War, 9960 | Var 10017 | Var, 10074 | Var 18131 | Var 10188 | Var. 10245
5178 Var, 9961 | Var, 10018 | Var, 10075 | Var 10132 | Var. 10189 | Var, 10246
5-134 Var 9062 | Var 10019 | Var, 10076 | Var. 10133 | Var, 10190 | Var, 106247
5128 Sar, 9963 | Var, 10020 | Var, 10077 | Var, 10134 | Var, 10191 | Var, 10748
5.0 Var, 9964 | Var, 10021 | Var, 10078 | Var, 10135 | Var, 10192 | Var, 103249

578 Var 9965 | Var 10022 | Var, 10078 | Var, 10130 | Var, 10193 | Var, 10250
S50 Var 9966 | Var 10023 { Var, JOOBG | Var, 10137 | Var 10194 | Var, 10251
5-25 Var, 9967 | Var 10024 © Var 10881 | Var. 10138 | Var, 101895 | Var 10252

S-10 Var, 9966 | Var, 10025 | Var, 10082 | YVar, 10139 | Var, 10196 | Var, 10233
G208 | Var, 9969 | Var 16026 | Var, L1O083 | Var, 10140 | Var, 10107 | Var, 10234
PO-358 | Var 9970 ¢ Var 10027 | Var, 10084 | Var, 10141 | Var. (0198 | Vae 10255
18-388 | Var 9971 Var, 10028 | Var 10085 | Var 18142 | Var 10199 § Var 10256
1678 Yar 9972 | Var, 10029 | Var, 10086 | Var, 10143 | Var, 10200 | Var, 10257
F8-50 Var, 9973 | Var., 10030 | Var, 10087 | Var, 10144 | Var, 10201 | Var. 10258
18-25 Var, 9574 | Var, 10031 | Var. 10088 | Var, 10145 | Var, 10202 | Var. 10259
25208 | Var 9975 | Var 16032 | Var 10089 | Var, 10146 | Var. 10203 | Var 10260
23-188 | Vag 9978 | Var, 10033 | Var, 10090 | Var, 10147 { Var. 10204 | Var, 10261
ZE.168 | Var 9977 | Var 10634 | Var, 10091 | Var, 10148 | Var, 10205 | Var. 10262
2575 Var, 9978 | Var, 10035 | Var. 10092 | Var. 10149 | Var. 10206 | Var, 10263

o0
L]



WO 2012/171631 PCT/US2012/041957
25-50 Var. 9979 | Var, 16036 | Var. 10093 | Var 10150 ) Var. 10207 | Var. 10264
A0.208 | Var 9980 1 Var, 10637 | Var, 18094 | Var. 10181 | Var. 10208 | Vae, 10283
56-1%8 | Var 9981 | Var 10038 | Var, 10093 | Var 101532 ¢ Var, 10209 | Var, 10266
S308  Var 2087 | Var, 10039 | Var, 10096 | Var, 101583 | Var, 10210 | Var, 10267
59-75 Var, 9983 | Var, 10040 | Var, 10097 | Vap, 10154 | Var, 10211 | Var, 10768
TE-208 Yar 9084 | Var 10041 | Var, 10008 | Var 10155 | Var, 10212 | Var 10269
75178 | Var 9985 | War, 10042 | Var, 16099 | Var 1015¢ | Var 18213 | Var, 10270
TEAIAR ] Var, 9986 | Var 10043 | Var, 16100 { Var, 10157 | Var, 10214 | Var, 10271
F8.125 | Var. 9987 | Var, 10044 | YVar 10101 | Var. 10138 | Var, 10215 | Var, 10272
T5-100 Zar, GORE | Var, JOD4AS | Var 10102 | Var, 10159 | Var, 10216 | Var, 10273
TOU-288 | Var 9089 | Var, 18846 | Var, 10103 | Var, 10160 | Var, 10217 | Var, 10274
IB6-178 | Var, 9990 Var, 10047 | Var, 10104 | Var, 10161 | Var, 10218 | Var, 10275
186380 | Var 9991 | Var, 10048 | Var, 10103 | Var, 10162 | Var, 10219 | Var, 10276
I80-125 | Var, 9992 | Var. 10049 | Var, 10106 | Var, 10163 | Var, 10220 | Var, 16277
128288 | Var, 9997 | Var 16030 | Var, 10107 | Var, 10164 | Var, 10221 | Var, 10278
328178 | Var 9994 | Var, 10051 § Var, 10108 | Var, 18165 | Ver, 102272 | Var, 10279
125188 | Var. 9995 | Var. 10052 | Var. 10189 | Var. 10166 | Var. 10223 | Var, 1028¢
EG-208 | Var 0996 | Var 16053 | Var, 10110 | Var, 10167 | Var. 10224 | Var, 1028]
ESG-200 | Var, 9997 | Var 10834 | Var (0111 | Var 10168 | Var, 10225 | Var, {0282
VIA-280 | Var, 9998 ; Var, 10055 | Var, 16112 | Var, 10169 | Var, 10226 | Var, 0283

YVar, = Vanation

Tabie 34, Exemplary embodiments for the combination of rVWE dosage and rVWE

activily useful in the methods described herein.

specific

Specific Activity {mU/pg}

58125 #6-168 8096 H8-150 G125 G100

0.5-2086 | Var 10284 | Var. 10341 | Var, 10388 | Var, 10455 | Var, 10512 | Var. 10369
B 05150 | Var 16285 | Var 10242 | Var 10399 | Var. 10456 | Var. 16513 | Var, 10570
g §.5-300 | Var, 10286 | Var, 10343 | Var, 10400 | Var, 10457 | Var, 18514 | Var, 10571
o E 8578 | Var, 0287 | Var, 10344 | Var, 10401 | Var, 10458 + Var, 10815 | Var, {0872
g)rﬁé §.5-54 Var, 10288 | Var. 10345 | Var 10402 | Var 10439 | Var 10516 | Var. 10573
,:3 | D825 Var, 10280 1 Var, 10346 | Var, 10403 | Var 10460 | Var, 10517 | Var, 16574

B 0.8-18 | Var, 10209 | Var. 10347 | Var. 10404 | Var, 10461 | Var, 10518 | Var, 1037
Ee $.5-8 Var, 10261 | Var, 10348 { Var, 10405 | Var, 10462 | Var, 10519 | Var, 105876
= | 8528 | Var, 16292 | Var 10348 | Var, 10406 : Var, 10463 | Var, 10520 | Var, 10577
% .53 Var, 10293 | Var, 10350 1 Var, 10447 | Var, 10464 | Var. 165321 | Var, 10578
| 25200 | Var 10294 | Var, 10351 | Var, 10408 | Var, 10465 | Var, 10522 | Var. 10570
28180 | Var, 102095 | Var, 10352 | Var, 10409 | Var. 10466 | Var, 10523 | Var 10580
FE60 [ Var 10296 | Var 10353 | Var, 10410 | Var 10467 | Var, 10524 © Var. 1§58]
1575 Var, 10207 | Var, 10334 | Var, 10411 | Var, 10468 | Var 10523 | Var, 10382

2.5-50 Var, 10298 | Var, 10355 | Var, 10412 | Var 16459 | Var, 10526 | Var. 10583
2.5-25 Var, 10299 | Var, 10356 § Var, 10413 | Var, 10470 | Var, 10527 | Var 10584
A0 Var 10300 | Var, 10357 | Var, 10414 | Var, 10471 | Var, 10528 1 Var. 10885
2.5-5 Var, 10301 | Var, 10358 | Var, 10415 | Var, 10472 | Var, 10529 | Var, 10588
5208 Var, 10302 | Var, 1035% | Var, 10416 | Vay, 10473 | Var, 10530 | Var. 10587
5175 Var, 186383 | Var, 10360 | Var, 10417 1 Var. 10474 | Var. 18331 | Var. 18588
5150 Var, 10304 | Var 10361 | Var, 10418 | Var, 10475 | Var, 10832 | Vay, 10589
8128 Var, 10305 | Var, 10362 ¢ Var, [0419 | Var 10476 ¢ Var, 10833 | Var, 10390

S 1Y Var, 10306 | Var, 10363 | Var, 10420 | Var 10477 ¢ Var, 10534 | Var, 1059]
275 Var, 10387 | Var 10364 | Var 10421 | Var, 10478 | Var, 10535 | Vay, 10592

-5 Var, 10308 1 Var 10365 | Var, 10422 | Var, 10479 | Var. 10336 1 Var. 10583
5-28 Var, 10309 | Var, 10366 | Var, 10423 | Var, 10480 | Var, 10537 | Var, 10594

5.3 Var, 10310 | Var, 10367 | Var, 10424 | Var. 10481 | Var. 10538 | Var. 10593
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6288 | Var 10311 | Var. 10368 | Var, 10425 | Var, 10482 | Var, 10539 1 Var, 13596

16-3188 | Var 10312 | Var 10369 | Var, 10426 | Var. 10483 | Var. 10340 | Var. 10597

183188 | Var 10313 | Var 10370 | Var 10427 | Var. 10484 | Var. 10541 | Var 10398

.78 Var, 14334 | Var, 10371 | Var, 10428 | Var, 10483 | Var, 10542 | Var, 10589

1880 Var, 10315 1 YVar, 10372 1 Var, 10429 & Var 10486 | Var, 10543 | Var, (0600

1825 Var, 10316 | Var, 10373 | Var 10430 | Var, 10487 | Var, 10544 | Var, 10661

25208 | Var 10317 | Vap, 10374 1 Var, 10431 | Var, T048E | Var. 10543 | Var 10602

23-186 | Var, 10348 | Var 10375 | Var, 10432 | Var, 10489 | Var, 10346 | Var, 106063

253138 | Var 19319 | Var, 10376 | Var, 10433 | Var, 10490 | Var. 10547 | Var. 10604

A5TR Var, 10320 1 Var, 10377 § Var, 10434 | Var, 10491 | Var, 10348 § Var, 10603

25840 Var, 1432 Jar, 10378 | Var, 10435 | Var, 10492 | Var. 105349 | Var, 10666

S5G-200 | Var 10372 | Var, 10379 | Var 10436 | Var, 10493 | Var, 10550 | Var, 16607

S8.3158 | Var 10333 | Var 10380 | Var, 10437 | Var 10494 1 Var 10551 | Var, 106038

S0-108 | Var 10324 L Ve 10381 | Var 10438 | Var, 10495 § Var, 10557 | Var 10609

58-75 Var, 10325 | Var, 10382 | Var, 10439 | Var, 10486 1 Var, 10533 | Var, 10610

TE-208 1 Var 10326 | Var 10383 | Var 10440 | Var, 10407 | Vay 10554 | Var, 10611

TEETE 1 Var 10327 1 Var, 10384 | Var, 10441 | Var, 10498 | Var, 10355 § Var 16612

FEAE0 | Var 10328 | Var 10385 | Var, 10442 | Var, 10499 1 Var, 103536 | Var, 10613

FR128 | Var 10320 | Var. 10386 | Var, 10443 | Var. 10308 1 Var, 10357 | Var, 10614

TSR | Var, 10330 | Var, 10387 | Var, 10444 1 Vay, 10301 | Var, 10858 § Var, L0615

T00-206 | Var, 10331 | Var, 10388 | Var, 10443 § Var, 10502 | Var, 10559 | Var 10616
F88-178 | Var 10332 | Var 10389 | Var 10446 | Var, 10303 | Var, 10560 ¢ Var, 10617

T80-558 | Var 10333 | Var, 10390 | Var 10447 | Var, 10504 | Var, 10561 | Var, 10618

106-125 | Var, 10334 | Var, 10391 § Vac 10448 | Var 10505 | Var, 10562 | Var 10619

128280 | Var 10335 | Var, 10392 | Var 10449 | Var, 10506 | Var, 10563 | Var, 10620

128-378 | Var 10336 | Var, 10393 | Vac 1430 § Var, 18507 | Var, 10564 | Var, {0621

128-380 | Var 10337 | Var. 10394 | Var, 104571 |} Var 10508 | Var, 10365 | Var 106272

156-288 | Var. 10338 | Var, 10395 § Var, 10452 | Var, 18509 | Var 10566 | Var 18623

50280 | Var, 10330 1 Var, 10396 | Var, 10453 | Var, 10319 1 Vap, 10567 + Var, 10624

175-280 | Var, 10340 ) Var, 10397 § Var, 10454 | Var, 10511 | Var 105368 | Var 10625

NVar, = Vanation

100247} fn one embodiment, the method comprises administering a composition of rVWE,
wherein the composition of tVWF administered to the subject is a composition of high
modecular weight tVWF multimers in which at least 30% of rVWF molecales in the
composition are present in a multimer of at least 10 subunits, and wherein the dose of rVWF
and specific activity of tVWE in the composition is selected from variations 8004 to 16625 in
Tabie 28 1o Table 34. In one embodiment, the composttion of TVWF administered to the
gubject has a higher specific activity than a composition of pdVWFE. [n one embodiment,

PV stability is characterized by the half life of FVIIL in another embodiment, FVIH
stabitily is characterized by mean residence fime (MRT) of FVIIL In a further embodiment,
the method is for treating any type of VWD, In a specific embodiment, the method 1s for
treating Type 3 VWD,

HIG248] In one embodiment, the method comprises administering a composition of rVWE,
wherein the compaosition of TVWFE administered to the subject is 4 composition of high
molecular weight rVWF nuliimers in wiich at feast 50% of rVWF molecules in the

composition are present in a multimer of at least 10 subunits, and wheremn the dose of rIVWE
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and specific activity of 'VWF in the composttion is selected from variations 8004 t0 10625 in

Table 28 to Table 34, In one embodiment, the composition of rVWYF administered to the
subiect has a higher specific activity than a composition of pdVWF. In one embodiment,
FYH stability is characterized by the halflife of FVIL In another embodiment, FVIIE
stability is characierized by mean residence time (MRT) of FVIIL o a further embodiment,
the method is for freating any type of VWL In a specific embodiment, the method 15 for
treating Type 3 VWL,

j00249] In one embodiment, the method comprises administering a composition of TVWE,
wherein the composition of 'VWF sdministerad 1o the subject is a composition of high

Il
i

melecular weight VWY multimers in which at least 70% of T VWF molecules in the
compaosition are present in a multimer of af least 19 subunits, and wherein the dose of rVWF
and specific activity of YWVWE in the composition is selected from variations 8304 to 16625 in
Table 28 1o Tabie 34, In one embodiment, the composition of r'VWF administered to the
subject has a higher specific activity thau a composition of pdVWF, In one embodiment,
FVII stability is characterized by the half life of VI In another embodiment, FVIHI
stabilily is characterized by mean residence time (MRT) of FVIIL In a further embodiment,
the method is for treating any type of VWD, In a specific emubodiment, the method is for
treating Tvpe 3 VWD,

{08250] In one embodiment, the method comprises administering a composition ol rVWE,
wherein the composition of FVWF administered o the subject is & composition of high
molecular welght 'VWF multimers having a minimal percentage of IVWF wolecules present
in a particular higher-order tVWF multimer or larger multimer according to any one of
variations 134 to 457 found in Table 3 1o Table 5, and wherein the dose of T VWEF and
spectfic activity of rVWF in the composition is selected from variations 8004 to 10625 in
Table 28 to Table 34, In one embodiment, the composition of rVWEF administered to the
subiect has a higher specific activity than a composition of pdVWF. In one embodiment,
FVYII stability is characterized by the half life of FVHIL In another embodiment, FVIH
stability 15 characterized by wean residence time (MRT) of FVIHL In a further embodiment,
the method is for treating any tvpe of VWD, In a specific ernbodiment, the method is for
treating Type 3 VWD,

JO02511 In one embodiment, the method comprises administering a composition of TVWF,
wherein FVII in the subject is stabilized for at least 18 hours post-admmistration, and
wherein the dose of TVWFE and specific activity of rVWE in the compeosition is selected from
variations 8004 10 10625 in Table 28 to Table 34, In one embodiment, the composition of

TV WFE administerad to the subject has a higher specific activity than a composition of
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pdVWE. In one embodiment, FVIH stability is characterized by the hall life ofl FVIHEL In

another embodiment, FVIIT siability is characterized by mean residence time (MRT} of
FVIIL e a further embodiment, ihe method is for reating any type of VWD, In a specific
embodiment, the method is for treating Type 3 VWD,

{02521 In one embodiment, the method comprises administering a composition of tVWF,
wherein FVII in the subject is stabilized for at loast 24 hours post-administration, and
wherein the dose of TVWF and specific activity of vVWF in the composition is selected from
variations 8004 to 10625 in Table 28 to Table 34. In one embodiment, the composition of
rVWE administered to the subiect has a higher specific activity than a composition of
pdVWE, In one embodiment, FVIH stability is characterized by the half life of FVIIL In
another entbodiment, FVIII stabiiity is characterized by mean residence time (MRT) of
FVHL In a further embodirnent, the method is for reating any type of VWD In 2 specific
embodiment, the method is for treating Type 3 VW

186253] In one embodiment, the method comprises adminisiering a composition of rVWE,
wherein FVIII in the subject is stabilized for at least 30 hours post-administration, and
wherein the dose of rVWF and specific activity of v VWF in the composition 18 seiected from
variations 8004 to 10625 in Table 28 to Table 34. In one embodiment, the composition of
TVWF asdmimstered to the subject has a higher spectfic activity than a composition of
pdVWF. In one embodiment, FVII stability is characterized by the half life of FVHL In
another embodiment, FVIT stability is characterized by mean residence time (MRT) of
FVIL Ina fuﬁ'i?tlf:-r embodiment, the method 18 for frealing any type of VWIL In a specific
cembodiment, the method is for treating Type 3 VWD,

Administration of y VWEAFVIE

2541 In one aspect, the present disclosure provides method for treating Von Willebrand
Diisease (VWD) or Hemophilia A in a subject in need thereof, which includes administering a
composition of recombinant Von Willebrand Factor (fVWF) and recombinant FVHI (fFVHI
such that Factor VI (FVHI) stability is increased, as compared to FVII half-life tn a subject
administercd a composition of plasma derived Von Willebrand Factor {(pdVWE}. In one
embodiment, the composition of rYWEFATVIH administered 1o the subject is a composition of
high molecular weight rVWF muliimers. In one embodiment, the composition of

TV WERFVIH administered Lo the subjoct has a lagher VWY specific activity than a
composition of pdVWYF. In yot another embediment, the composition of rVWEAFVIH
adminisiered to the subject i3 a composition of igh molecular weight 1 VWF nultimers with

& higher VWT specific activity than a conmposition of pdVWE. In one embodiment, FVII
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stability 15 characterized by the half life of FVHL In another embodiment, FVHT stability is

characterized by mean residence time (MRT) of FVIEL In a further Vmbodimfzni;, the method
is for treating any type of VWI. In a specific embodiment, the method is for treating Type 3
VW0
[255] In one embodiment, the method comprises admimstering a composition of
FVWEAFVII such that FVHI stability is extended by at least 10%, 20%, 3094, 2 hr, 4 hr, 6 hr,
or by an amount sclected from vanations 1300 to 1643 found in Table 8, as compared o
FVL stability in a subject administered a composition of pdVWE/FVIIL In one
cmbodiment, the corpposilion of FVWE/F VI administered w the subject 1s a composition of
mgh molecular weight FVWFE multimers. In one embodiment, the composition of
rVWEAFVIE administered to the subject has & higher VWT specific activity than a
composition of pdVWE/EVIHL In yet another embodiment, the coraposition of yVWEATVH
administered to the subject i a composition of high molecular weight rVWF multimers with
a higher specific activity than a composition of pdVWE, In one embodiment, FVHT stability
is characterized by the half life of FVIILL In another embodiment, FVIH stability 1s
characterized by mean residence time (MRT)Y of FVIL In a further embodiment, the method
iz for weating any type of VW, in a specific embodiment, the method is for treating Type 3
VWD,
HI0256] In one embodiment, the method comprises administering a composiiion of
VWEAFVIH such thal FVIHT stability 1s extended by al loast 10% as compared to FVII
stabilily 1 & subiect adminislered a composition of pdVWEF/EFVHL, wherein the composition
of 'WWFAFVIIT admmistered to the subject is a composition of high molecuiar weight rVWF
multimers having 4 minimal percentage of rVWF molecules present in a particular higher-
order 1 VWF multimer or larger multimer according 1o any one of variations 134 to 457 found
in Table 3 10 Table 8. In one embodiment, the composition of rVWFEATVIH administered to
the subject has a higher VW specific activity than a composition of pdVWF/FVIIL In one
embodiment, FVIIT stability is characterized by the half Iife of FVHL In another
embodiment, FVIT stability is characterized by mean residence time {MRTY of FVIIL Ina
further embodiment, the method is for treating any type of VWD, In a specific embodiment,
the method 1 for treating Type 3 VWD
{08257} in one embodiment, the method comprises administering a compostiton of
Y WEFATVHE such that FVHI stability is extended by at least 28% as compared to FVIi
stability im a subject administered a composition of pdVWE/FVII, wherein the composition
of T VWEAFVI administered to the subject 1s a composition of high molocular weight 'WWF

ynuitimers having 2 minimal percentage of rVWEF molecules present in a particular higher-
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order FVWF multimer or larger multimer according 1o any one of variations 134 1o 457 found
in Table 3 to Table 8, In one embodiment, the composition of VWEAFVI administered to
the subject bas a higher VWF gpecific activity than a composition of pdVWI/FVIIL In one
embodiment, FVIT stability is characterized by the half life of FVIHL In ancther
embodiment, FVIII stability is characterized by mean residence time (MRT) of FVIL Ina
further embodiment, the method is for treating any type of VWD, In a specific embediment,
the method is for treating Type 3 VWD
100258] In one embodiment, the method comprises adiministering a composition of
TVWEAFVII such that FVIE stability 15 extended by at least 30% as compared to FVILL
stability in a subject administered a composition of pdVWEF/FVEI, wherein the composition
of TY WEFATFVITT administered to the subject is a composition of high molecular weight r'VWE
multimers having a minimal percentage of tVWF molecules present in 4 particular higher-
order rVWYF multimer or larger multimer according to any one of variations 134 10 457 found
in Table 3 1o Table 5. In one embodiment, the composition of r Y WF/AFVIHI adminstered o
the subject has a higher specific activity than a composition of pdVWEF/FVILL Inone
embodiment, FVIT stability is characterized by the half life of FVIIL In another
embodiment, FVIH stability is characterized by mean residence time {MRT) of FVHL Ina
further embodiment, the method is for treating any tvpe of VWD In a specific embodiment,
the method is for treating Type 3 VWD,

[06259] In one embodiment, the method comprises adminisiering a composition of
rVWEAFVIIL wherein the combination of e VWF specific activity i the corposition and
increase in FVII stability, as compared to FVIH stability in a subject administered a
composition of pdVWF/FVIL, is selected from variations 2339 to 4868 1o Table 13 to Table
19. In one embodiment, the composition of rVWE/FV1 administered to the subjectis a
composition of high molecular weight rVWF multimers. In one embodiment, FVIH stabihity
is characterized by the half life of FVIL In another embodiment, FVI stability is
charactorized by mean residence time (MRT) of FVIL In a further embodiment, the method
is for treating any type of VWD, In a specific embodinent, the method is for treating Type 3
YWD

160268 In one embodiment, the method comprises administering a compostiion of
TVWE/AFVIL, wherein the composition of rVWFAFVHI adnunistered to the subject is a
composition of high molecular weight FVWE multimers in which at least 30% of rVWT
malecules in the composition are prosent in a multimer of at ieast 10 subuntis, and wherein
the combination of vVWF specific activily in the composition and increase in FVIIT stablity,

as compared to FVI stability in a subject administered a composition of pdVWE/FVI], is
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selected from variaiions 2339 to 4868 in Table 13 to Table 19, In one embodiment, the

composition of rVWE/rFVIII administered to the subject is a composition of high molecular
weight 'VWF multimers, In one embodiment, FVII stability is characterized by the half life
of VI, 1n another embodiment, FVII stability is characterized by mean residence time
(MRT) of FVHIL In a further embodiment, the method is for treating any type of VWD, Ina
specific embodiment, the method is for treating Type 3 VWD

[06261] In one embodiment, the method comprises adminisiering a composition of
PVWETFVIL wherein the composition of tVWFIFVIT administered to the subject s a
compaosition of high molecular weight rVWE multimers in which at least 50% of fVWF
molecules in the composition are present in & multimer of at least 10 subunits, and wherein
the combination of rVWF specific activity in the composition and increase w FVII siability,
as compared to FVITT stability iu a subject administered a composition of pdVWEF/F VI, is
selected from variations 2339 to 4868 in Table 13 to Table 19, In one embodiment, the
composition of TVWE/rFVI administered to the subject is a composition of high molecalar
weight 'VWF nwltimers. In one embodiment, FVIIT stability is characierized by the half life
of FVIIL. In another embodiment, FVIII stability 18 characterized by mean residence time
(MRTY of FVIL In a further erabodiment, the method is for ireating any type of VWD, In s
specific embodiment, the method is for treating Type 3 VWD,

(002621 In one embodiment, the method comprises administering a composition of
rVWEAFVII, wherein the composition of 'VWEFAFVIH administered to the subject 1s a
composition of high molecular weight rVWF multimers in which at least 70% of tVWE
molecules in the composition are present in a multimer of at least 10 subunits, and wherein
the combination of tVWFE specific activity in the composition and increase in FVIII stability,
as compared to FVII stability in a subject administered a composition of pdVWEF/EVILL is
selected from variations 2339 to 4868 in Table 13 (o Fable 19 In one embodiment, the
composition of rVWFAFVII administered to the subject is a composition of high molecular
weight r'VWF multimers, In one embodiment, FVII stability is characterized by the half life
of VI, In another embodiment, FVIII stability is characterized by mean residence time
(MET) of FVIL. In a further cmbodiment, the method s for treating any type of VWD, Ina
specific embodiment, the method is for treating Type 3 VWL

100263] In one embodiment, the method comprises administering a composition of
VWF/AT VI, wherein the composition of rVWEAFVIIT administered to the subject is a
compasition of high molecular weight rVWF multimers having 2 minimal percentage of
FVWE molecules present in a particular higher-order rVWF multirer or larger multimer

according to anv onc of variations 134 to 457 found in Table 3 to Table 5. and wherein the
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combination of TVWF specific activity in the composition and increase in FVI stability, as
compared to FVIII stability in a subject administered a composition of pd VWEF/FVILL, 18
selected from variations 2339 to 4868 in Table 13 to Table 19, In one embodiment, the
composition of rVWF/AFVII administered to the subject is a composition of high molecular
weight IVWF multiraers. In one embodiment, FVI stability is characterized by the half hfe
of FVIH. In another embodiment, FVII stability is characterized by mean residence time
(MRT) of FVIL In g further embodiment, the method is for treating sny type of VWD, Ina
specific embodiment, the method is for treating Type 3 VWD,

662647 In one embodiment, the method comprises administering 4 dosage of a fVWFATVIH
composition containing from 10 [U/kg to 40 1U/kg TWWF:RCo activity, wherein the
combination of TVWF specific activity in the composition and increase in FVI stability, as
compared to FVITT stability in a subject administered a composition of pd VWE/FVHL 18
selected from variations 2339 1o 4868 in Table 13 to Table 19. In a specific embodiment,
the compesition contains froro 20 TU/g to 30 /g rVWERCo activity. In one
embodiment, the composition of rVWFAFVIT administered to the subject is a composition of
high molecular weight r'VWF multimers, In one embodiment, FVIII stability 1s characterized
by the half life of FVHL In ancther embodiment, FVI stability is characterized by mean
residence time (MRT) of FVIIL In a further embodiment, the method is for ireating any type
of VWD, In a specific embodiment, the method is for treating Type 3 VWD,

(30265 In one embodiment, the method comprises administering a dosage of a tVWEFAF VI
composition containing [rom 25 1U/Akg to 75 IWikg 'V WFRCo activity, wherein the
combination.of rVWF specific activity in the composition and increase in FVI stability, as
compared to FVII stabifity in a subject administered a composition of pdVWEF/TVILL is
selected from variations 2339 to 4868 in Table 13 to Table 19, In a specific embodiment,
the composition contains from 40 Wikg to 60 IU/kg yVWEF:RCo activity, In one
embodiment, the composition of rVWEAFVII administered to the subject is a composition of
high molecular weight rVWF mullimers. In one embodiment, FVII stability is characterized
by the half life of FVIIL In another embodiment, FVIIH stability is characterized by mean
residence time {(MRTY of FVIIL In a further embodiment, the method 1s for treating any type
of VWD, In a specific embodiment, the method s for treating Type 3 VW1,

1002661 In one embodiment, the method comprises administering a dosage of a ’VWE/AFVIL
composition containing from 75 TW/kg to 123 TW/kg r VWF:RCo activity, wherem the
combination of rVWF specific activity in the composition and increase in FVII stability, as
compared to FVII stability in a subject admimistered a composition of pdVWE/FVIE, 15

selected from variations 2339 to 4868 in Table 13 io Table 19. In a specific embodiment,
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the composition contatns from 75 Ig to 100 /g rWVWERCo activity. In one
ernbodiment, the composition of F'VWFAFVIT administered to the subject is a composition of
high molecular weight FVWE muitimers. In one embodiment, FVIH stability is charactertzed
by the half' life of FVHL In another embodiment, FVI stability is characterized by mean
residence time (MRT) of FVIIL In a further ewbodiment, the method s for treating any type
of VWD, In 2 specific embodiment, the method is for treating Type 3 VWD
(00267 In one embodiment, the method comprises administering a composition of
TVWEATVIL, wherein the subject is admanistered a dose of rVWE sclected from variations
2141 to 2338 in Table 12, and wherein the combination of tWVWF specific activity in the
composition and increase in FVIT stability, as comparad to FVIH stability in 2 subject
administered a composition of pdVWF/FVHI, is selected from variations 2339 {o 4868 in
Tabie 13 to Table 19, In one embodiment, the composthon of TWVWEFAFVIHE adminsiered to

e

the subject is a composition of high molecular weight rV'WE multumers. In one embodiment,
FVIHI siability is characterized by the balf life of FVIIL 1o another embodiment, FVIH
stability is characterized by mean residence time (MRT) of FVIIL In a further embodiment,
the method 1s for trealing any type of VWD, In a specific embodiment, the method 15 for
treating Type 3 VWL

1902681 In one embodiment, the method comprises administering a composition of
TVWEAF VL wherein the dose of rVWF and increase in FVIH stability, as compared 1o
FVII stability in a subject administered a composition of pdVWE/FVIIL, is selecied from
variations 486% o 8003 in Table 28 to Table 27. In one embodiment, the composition of
TVWEFAFVIT administered to the subject is a composition of high molecular weight rYWFE
muliiroers. In one embodiment, the composition of FVWEAFVHT administered to the subject
has a higher specific activity than a composition of pdVWYF, In vet another embodiment, the
composition of rVWFAT VI administered to the subject 1s a composition of high molecutar
weight V' WF multimers with a higher specific activity than a composition of pdVWF/FVIL
Int one embodiment, FVI stability 1s charscterized by the half life of FVILE In another
embodiment, FVHI stability is characterized by mean residence time (MR'T) of FVIL Ina
further embodiment, the method s for treating any type of VWD, In a specific ernbodiment,
the method is for freating Type 3 VW

60269 In one embodiment, the method comprises administering a composition of
rVWEFAT VI, wherein the composition of TVWEAFVIT administered 1o the subject is a
composition of high molecular weight r'VWFE multimers in which at least 30% of TVWF
molecules in the composition are present in a multimer of at least 19 subunits, and whérain

the dose of rVWF and increase in FVHT stability, as compared to FVIII stability in a subject
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adminisiered a composition of pdVWE/FVILL is selected from variations 4869 to 8003 in

Table 20 to Table 27, in one embodiment, the composition of rYWE/FVII administered to
the subject hag a higher spocific activity than a composilion of pdVWE/EVIIL In one
embodiment, FVIIT stability is characterized by the half life of FVIL fn another
embodiment, FVIT stability 1s characterized by mean residence time (MRTY of FVHL Ina
further embodiment, the method is for treating any type of VWD, In a specific embodiment,
the method is for reating Type 3 VWD

190279 In one embodiment, the method comprises administering a composition of
TVWFAFVIL wherein the composition of tVWEFAFVII adminisiered to the subjectis a
composition of high molecular weight rVWF nmltimers in which at least 50% of fVWF
molecules in the composition are present in 2 multimer of at least 10 subunits, and wherein
the dose of rV'WF and increass in FVIH stability, as compared to PV stability in a subject
administered a composition of pdVWE/FVIIL, is selected from variations 4869 1o 8003 in
Table 20 to Table 27. In one embodiment, the composition of FVWEF/AFVI admimstered to
ihe subject has a higher specific activity than a composttion of pd VWE/FVIIL In one
embodiment, FVHI stability is characterized by the half itfe of FVII. In another
embodiment, FVIL stability is characterized by mean residence time (MRT) of FVHL Ina
further embodiment. the method is for treating any type of VWD In 2 specific embodiment,
the method is for weating Type 3 VWD

1002711 In one embodiment, the method comprises adminisiering a composition of
rVWEFAFVHL wherein the composition of fVWEFAT VI administered to the subject s a
compositinon of high molecular weight rVWE multiniers in which at least 70% of 1VWF
molecules in the compaosition are present in a multimer of at least 10 subunits, and wherein
the dose of rVWF and increase in FVIII stability, as compared to FVIL stability in a subject
administered a composition of pdVWE/FVIIL is selected fom variations 4869 10 8003 in
Tabie 26 to Table 27. In one embodiment, the conmposition of v VWEF/AFVHI administered to
the subjcct has a luigher specific activity than a composition of pd VWE/FVIEH. Inone
embodiment, FVII stability is characterized by the half life of FVIHL In another
embodiment, FVI stability is characterized by mean restdence time (MRTy of FVilL Ina
further embodiment, the method is for weating any type of VWD In a specific embodiment,
the method s for treating Type 3 VWD,

(802721 In one embodiment, the method comprises administering a composttion of
FVWESFVIN, wherein the composition of rVWEAFVIT administered to the subject is a
cormposition of high molecular weight rVWF multirners baving & minimeal percentage of

rVWE molecules present in a particelar higher-order vVWF multimer or larger mukimer
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according io any one of variations 134 to 457 found in Fable 3 to Table §, and wherein the

dose of FVWF and increase in FVIH stability, as compared to FVII stability in a subject
administered a composition of pdVWEF/FVIIL s selected from variations 4869 1o 8003 m
Table 20 to Table 27, in one embodiment, the composition of TVWEFAFVET administered to
the sabject has a higher specific activity than a composition of pd VWEF/EVIIL In one
embodiment, FVIIT stability is characterized by the hall life of FVIIL In another
embodiment, FVI] stability is characterized by mean residence time (MRT) of FVIL Ina
further embodiment, the method is for treating any type of VWD, In a specific embodiment,
the method is for reating Type 3 VWD,

1882731 In one embodiment, the method comprises adninistering a composition of
rYWFAFVILE, wherein the fVWF in the composition has a specific activity of {rom 40
mb/ug to 60 mli/pg, and wherein the dose of rVWF and increase in FVIH stability, as

compared to FVI swbility in a subject administered a composition of pd VWE/FVIL, is

gelected from variations 4869 (o 8003 in Table 20 to Table 27. In one embodiment, the

composition of rVWE/FVIII administered to the subject is a composition of high molecular
weight VW multimers. In one embodiment, FVIE stability is characterized by the half Iife
of FVIHL. in another embodiment, FVII stability is characterized by mean residence time
{(MRT) of FVII. In a further embodiment, the method is for treating any type of VWD, Ina
specific embodiment, the method is for treating Type 3 VWD,

1902741 In one embodiment, the method comprises adminisiering a composition of
rVWFAFVIL wheretn the r'VWF in the comiposition bas a specific activity of at least 60
mU/ug, and wherein the dose of *'VWF and increase in FVIH stability, as compared to FVill
stability in & subject administered a composition of pd VWE/FVI, is selected from variations
4869 to $003 in Fable 28 to Table 27. In onc embodiment, the composition of rVYWEAFVIL
administered to the subject is a composition of high molecular weight rVWE muliimers. In
one embodiment, FVHIT stability is characterized by the half life of FVIIL In anothet
embodiment, FVII siability is characterized by mean residence time (MRT) of FVHL Ina
further embodiment, the method is for treating any type of VWID, In a specific embodiment,
the method is for treating Type 3 VWD,

[84275] tn one embodiment, the method comprises adminisiering a composition of
TVWF/rFVII, wherein the tVWF in the composition has a specific activity of at least 80
mii/pug, and wherein the dose of YWWF and increase in FVIH stability, as compared to FVIII
stability in a subject administered a composition of pdVWE/EVIL, is sclected from varations
4869 10 8003 in Table 20 to Table 27, In one embodiment, the composition of rVWEAFVI]

administered to the subject is a composition of high molecular weight PVWF multimers. In
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oue embodiment, FVHT stability is characterized by the hall life of FVIIL {a another

ernbodiment, FVIT stability 1s characterized by mean residence time (MRT) of FVIHL Ina
further embodiment, the method 1s for treating any type of VWD, In a specific embodiment,
the method is for treating Type 3 VWD,

1002761 In one embodiment, the method comprises administering a compostlion of
rVWEAFVILL wherein the rVWE in the composition has a specific activity sclected from
variations | to 133 found in Table 1, and wherein the dose of rVWF and increase in FVIII
stability, as compared to FVIH stability in 2 subject administered a composition of
pdVWT/FVIL 18 sclecied from variations 4869 to 8003 in Table 28 to Table 27. In one
embodiment, the composition of rYWEAFVIT administered to the subject is & composition of
high molecular weight rVWF muitimers. In one embodiment, FVIT stability is characterized
by the half life of FVHL In another embodiment, FVII stability is characterized by mean
residence time {MRT) of FVIH. In a further embodiment, the method is for treating any type
of VWD, In a specific erobodirent, the method is for treating Type 3 VW,

FIG2771 In one embodiment, the method comprises administering a composition of
fVWE/EVIH, wherein the dose of rVWF and specific activity of 'VWF in the composition is
selected from variations 8004 to 106235 in Table 28 {0 Table 34. In one embodiment, the
composition of tVWEAFVIHT administered to the subject is & composition of high molecular
weight fYWEF mndtimers, In one embodivient, the composition of WWWFAFVI adimimisterad
1o the subject has a higher specific-activity than a composition of piWWF;’FVHE. In v
another embodiment, the composition of rVWFAFVHI adruinistered to the subject s a
composition of high molecular weight rVWF multimers with a higher VWF specific activity
than a composition of pdVWEF/FVIIL In one embodiment, FVIIT stability is characterized by
the half life of FVIH. In another embodiment, FVIT stability is characterized by mean
residence time (MRT) of FVIIL In a further embodiment, the method is for treating any type
of VWD, In a specific embodiment, the method is for treating Type 3 VWD,

F00278] In one ecmbodiment, the method comprises administering a composition of
rVWEAFWVIHE wherein the composition of tVWEFVHE administered (o the subject (s a
composition of high molecular werght rVWE multimers in which at least 30% of fVWF
molecules in the composition are present i a multimer of at least 10 subunits, and whetein
the dose of tVWF and specific activity of r'VWF in the composition is selected from
variations 8004 to 10625 in Table Z8 to Table 34. In ove embodirnent, the composition of
rVWEAFVII admimstered to the subject has a higher VWF specific activity than a
composition of pdVWIE/EFVIIL In one embodiment, FVIT stability is characierized by the

half'life of FVIHL In another embodiment, FV stability is characterized by mean residence
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time (MRT) of FVHL In a furiber embodinent, the method is for treating any type of VWD,
In a specific embodiment, the method 15 for treatimg Type 3 VWD,

160279] In one embodiment, the method comprises administering 2 composition of
TYWEAFVIH, wherein the composition of rYWEAFVIH administered 1o the subjectisa
composition of high molecular weight tVWF nultimers in which at least 50% ol tVWEF
molecules in the composition are present in a multimer of at least 10 subunits, and wherein
the dose of r'VWF and specific activity of rVWF in the composition is selected from
variations 8004 tc 10623 in Table 28 to Table 34. In one embodiment, the composition of
FYWEAFVII administersd to the subject has & higher VWF specific activity than a
composition of pdVWEF/EVIIL in one cmbodiment, FVHT stability is characterized by the
half Hfe of FVIL In another embodiment, FV1 stability 15 characterized by mean residence
time (MRTY of FVIIL In a further embodiment, the method is for treating any type of VWD,
in a specific embodiment, the method is for treating Type 3 VWD,

100280 In one embodiment, the method comprises admimstering a composilion of
rVWEAFVIIL, wherein the composition of rVWE/FVIH administered to the subject is a
composition of high molecular weight r¥VWF multiners in which at least 70% of yWWWEF
molecules in the composition are present in a multimer of at least 10 subunits, and wherein
the dose of F'VWF and specific activity of YVWF in the composition is selected from
variations 8004 10 10625 in Table 28 to Table 34, in ove embodiment, the composition of
rYWEAFVIIT administered Lo the subject has a higher VWE specific activity than a

composition of pdVWE/FVIIL In one embodiment, FVII stability is characterized by the

time (MRT) of FVIL In a further embodiment, the methiod 1s for treating any type of VWD,
In a specific cimbodiment, the method 1s for treating Type 3 VWD,

[00281] In one crobodiment, the method comprises adminisiering a composition of
rVWEAFVHL wherein the composition of TVWE/AFVIT administered 1o the subjeciisa
composition of high molecular weight rVWF multimers having 2 minimal percentage of
tVWF molecules present in a particular higher-order rVWE multimer or larger multimer
according to any one of varations 134 to 457 found in Table 3 1o Table 5, and wherein the
dose of v'WWF and specific activity of rVWF in the composition is selected from variations
8004 to 10625 in Table 28 to Table 34. In one cmbodiment, the composition of
TVWEFAFVIE administered to the subiect has a higher VWT specific activity than a
composition of pdVWE/FVIL In one enthodiment, FVIII stability is characterized by the

half life of FVIIL In another exabodiment, FVIIT stability is characterized by mean restdence
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time (MRT) of FVHL In a further embodiment, the method s {or treating any type ol VWD,
in a specific embodiment, the method is for treating Type 3 VWD,

[00282] In one embodiment, the method comprises adminisiering a composition of
FVWEFFVIE wherein FVHI in the subject is stabilized for at least 18 hours post-
admimistration, and wheretn the dose of rVWEF and specific aciivity of 'VWF m the
composition is selected from variations 8004 to 10625 in Table 28 to Table 34, Inone
embodiment, the composition of TVWEAFVII administered {o the subject has a higher VWF
specific activity than a composition of pdVWEF/EFVIHL In one embodiment, PV stability 15
characterized by the half Hife of FVIHL In another embodiment, FVIT stability is
characierized by mean residence time (MRTY of FVIIL In a {further embodiment, the method
is for treating any type of VWD, In a specitic embodiment, the method is for treating Type 3
VW

[06283] In one embodiment, the method comprises administering a composition of
VWFAFVIL, wherein VI in the subject is stabilized for at least 24 hours post-
administration, and wherein the dose of FVWF and specific activity of ’TVWY in the
composition is selected from variations 8004 to 10625 in Table 28 to Table 34, Inone
embodiment, the composition of TVWEF/AFVII administered to the subject has a higher VWT
specific aclivity than a composition of pdVWE/FVIL In one embediment, FVIIT stability is
characterized by the half life of FVIIL 1n another embodiment, FVII stability is
characterized by mean residence time (MRTY of FVITL In a further embodiment, the method
is for wreating any type of VW3, In a gpecific embodiment, the method 15 for treating Type 3
VW

{02841 In one embodiment, the method comprises admimistering a composition of
FVWEFAF VI, wherein FVIH in the subject i stabilized for at least 30 hours post-
administration, and wherein the dose of rVWT and specific activity of tVWE in the
composition is selected from variations 8004 to 10625 in Tahle 28 to Table 34, In one
embodiment, the composition of rVWEFAFVITT administered 1o the subject has a higher VWE
specific activity than a composition of pdV'WEF/FVIIL o one entbodiment, FVIII stability is
characterized by the half life of FVIHL In another embodiment, FVIH stability 1
characierized by mean residence time (MRTY of FVHL i a further embodiment, the method
is for weating any type of VWD, n a specific embodiment, the method is for treating Type 3
YWD,

[80285] In one embodiment, the method comprises administering a composition of
TVWEAFVIIL wherein the ratio of v/FVIH procoagulant activity (JU tFVIIECY o 1 VWE

Ristocetin cofacior activity (IU rVWF:RCo} in the composition is from 4:1-3:2, and wherein
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the composition of rVWFATFVIIL administered to the subject 1s a composition of high

molecular weight rVWE muliimers having a minimal percentage of rVWE molecules present
in a particular higher-order TVWF multimer or larger multimer according to any one of
variations {34 to 457 found in Table 3 to Table 8. In a specific embodiment, the ratio of
FV I procoagulant activity U vFVIEC)Y to f VWE Ristocetm cofacior activity {TU
TVWERCo) in the composition 1s from 3:1-3:2. In one embodiment, the composition of
rVWEAFVIH administered o the subject has a higher VWF specific activity than a
composition of pdVWI/FVHL In one embodiment, FVII stability is characienzed by the
half life of FVILL In snother embodiment, FVIIT stability is characterized by mean residence
time (MRT) of FVIIL In a further embodiment, the method is for treating any type of VWD.
In a specific embodiment. the method is for freating Type 3 VWD,

i00286) In one embodiment, the method comprises adminisiering a composition of
rVWEAFFVIE, wherein the ratio of rFVIH procoagulant activity (U rFVHEC) 10 fVWE
Ristocetin cofactor activily (TU rVWF.RCo) in the composition is from 2:1-1:2, and wherein
the composition of TV WE/FVII administered to the subject is a composition of high
molecuiar weight r'VWF multimers having a minimal percentage of rVWFE molecules present
in a particular higher-order sVWF multimer or Jarger muliimer according to any one of
variations 134 to 457 found in Table 3 {0 Table 5. In a specific embodiment, the ratio of
rFVHI procoagulant activity (JU fFVHLC) to fVWE Ristocetin cofactor activity (11U
FVWF.RCo} m the composition s from 3:2-2:3. In one embodiment, the csmposiﬂ{m of
rYWEAFVHE adminisiered to the subjecthas a hi gher VWE specific activity than a
composition of pdVWIE/FVIL In onc cmbodiment, FVII stability is characterized by the
half Hfe of FVHL In another embodiment, VI stability 18 characierized by muean residence
time (MRT) of FVIIL in a further embodiment, the method is for treating any type of VWD,
In a specific embodiment, the method is for weating Type 3 VWD,

{60287} 1n one embodiment, the method comprises administering a composition of
rVWEF/AFVHL wherein the ratio of fF V] procoaguolant activity (JUFVIIEC) to v VW)
Ristocetin cofactor activity (U rVWE:RCo} in the composition is from 2:3-1:6, and wherein
the composition of rVWEF/FVI adounistered o the subject 19 a composition of high
molecular weight rVWE multiiuers having a minimal percentage of TVWFE mwolecules present
in a particular higher-order rVWF multimer or larger multimer according to any one of
variations 134 to 457 found in Table 3 to Table 5. In a specific embodiment, the ratic of
TFVE procoagulant activity (IU tFVIIEC) to rVWE Ristocetin cofactor activity (11
rVWE:RCo} in the composition is from 2:3-1:5, In one embodiment. the compaosition of

TVWEF/AFVHI administered to the subject has a higher specific activity than a compasition of

100



10

15

20

Tad
A

WO 2012/171031 PCT/US2012/041957
pdVWEF/FVIH, In one embodiment, VI stability is characterized by the half tife of FVHIL
in another embodiment, FVIH stability is characterized by mean residence time (MRT) of
FVIIL Ina further embodiment, the method is for treating any type of VWD In a specific
embodiment, the methed is for treating Type 3 VWD,

F30288] In one embodiment, the method comprises administering a compostizon of
rVWFEF/AFVI, wherein the ratio of tFVII procoagulant activity (IU (FVHLC) to rVWE
Ristocetin cofactor activity (TU rVWF:RCo) in the composition is selected from variations
1988 to 2140 found in Fable 11, and wherein the composition of vV WE/AFVII adminisiered
to the subject is a composition of high molecular weight rV'WE multimers having a minimal
percentage of YVWF molecules present in a particufar higher-order rVWF multimer or larger
muttimer according to any one of variations 134 to 457 found in Table 3 to Table 5. Inone
embodiment, the composition of rVWEFAFVIH administered to the subject has a higher VWE
specific activity than & composition of pdVWE/FVIIL In one embodiment, FVII stability is
characterized by the hall ife of FVIIL In another embodiment. FVIH stabality 15
characterized by mean residence time (MRT) of FVIIL In a further embodiment, the method
is for treating any type of VWD In a specific embodiment, the method is for trealing Type 3
VWL

[08289] In one embodiment, the micthod comprises admimistering a composition of
rVWE/AFVIH, | wherein the ratio of tFVIH procoagulant activity (IU rFVHEC) 1o rVWE
Ristocetin cofactor activity {IU rVWF:RCo) in the composition is selected from variations
1988 10 2140 found 1n Table L. In one embodiment, the composilion of rVWEAFVIH
administered to the subject is a composition of high molecular weight rVWT multimers. In
ene embodiment, FVIH stability is characterized by the balf bife of FVHL In another
embodiment, FYIH stability is characterized by mean residence time (MBRTY of FVIIL Ina
further embodiment, the method is for treating any type of VWD, In a specific ewbodiment,
the method is for treating Tvpe 3 VWD,

[06290] In one cmbodiment, the method comprises admimstering a composition of
FVWEFVIEL wherein the ratio of rFVEHI procoagulant activity (JU tFVHEC) 1o r VW
Ristocetin cofactor activity (U *VWEF:RCo) in the composition is from 4:1-3:2, and wherein
the combination of TVWF specific activity in the composition and increase in FVHI stability,
as compared to FVHI stability in a subject administered a composition of pdVWE/FVIL, is
selected from variations 2339 10 4868 1n Table 13 to Table 19, In a specific enbodiroent,
the ratie of tFVHI proceagulant activity (1 rFVIHEC) to 5V W Ristocetin cofactor activity
(U +VWEF:RCo} in the composition is from 3:1-3:2. In one embodiment, the composition of

rYWEAFVIH administered to the subicct is a composition of high molecular weight rVWF

141



20

tad
LA

L4

WO 2012/171031 PUT/US2012/041957
multimers. ln one embodiment, FVIII stabifity is characterized by the half life of FVIIL In
another embodiment, FVIII stability is characierized by mean residence time (MRT) of
FVIH. Ina further embodirnent, the method is for treating any type of VWD In a specific
embuodiment, the method is for treating Type 3 VWD,

100291] In one embodiment, the method comprises administering a composition of
fVWEAFVI, wherein the ratio of rEVIH procoagulant activity (1U rFVIILC) o rVWF
Ristocetin cofactor activity (TU rVWF:RCo) in the composition is from 2:1-1:2, and wherein
the combination of rVWF specific activity in the composition and increase in FVIll stability,
as compared to FVIHI stability in a subject adminisiered a composition of pd VWE/FVIL, is
selected from variations 2339 to 4868 in Table 13 to Table 19, In a specific embodiment,
the ratio of rEVII procoagulant activity (TU sFVILC) to rVWF Ristocetin cofactor activity
(U FVWE:RCo) in the composition is from 3:2-2:3. In one embodiment, the composition of
fVWE/AFVI administercd to the subiect is a composition of high molecular weight rVWF
ridiiners. o one embodiment, FVII stability is characterized by the hall life of FVIHL In
another embodiment, FVIT stability is characterized by mean residence time (MRT) of
FVIIL Ina furthier embodiment, the method is for treating any type of VWD, In a specific
embodiment, the method is for treating Type 3 VWD,
{60282] In one embodiment, the method comprises administering a composition of
PVWE/AFVIH, wherein the ratio of rFVE procoagulant activity (U vFVIHLC) w0 e VWF
Ristocetin cofactor activity (U rVWFE:RCo) in the composition is from 2:3-1:6, and wherein
the combination of 'VWF specific activity in the composition and increase in FVI stability,
as compared to FVI stability in a subject administered & composition of pdVWEF/FVIL is
selected from varlations 2339 to 4868 in Table 13 to Table 19. In a specific embodiment,
the ratio of tFVIIl procoagulant activity (JU tFVILC) to rVWF Ristocetin cofactor activity
(1L PV WF:RCo) in the comupesition is from 2:3-1:5. In one embodiment, the composition of
PVWEAFVI administered to the subject is a composition of high molecular weight rVWY
multimers. Tn one embodiment, FVII sigbility is characterized by the half life of FVIL In
ancther embodiment, FVIIT siability is characterized by mean residence time (MRT) of
FVIiL ina further ombodiment, the method is for treating any type of VWD, In a specific
ewnbodiment, the method is for reating Type 3 VWD,
[60293] In one embodiment, the method comprises administering a composition of
VWE/AFVIIL wherein the ratio of rFVIH procoagulant activity QU vFVHEC) 1o rVWTE
Ristocetin cofactor activity (TU rVWFE:RCo) in the composition is selected from variations
1988 1o 2140 found in Fable 11, and wherein the combinaiion of rVWY specific activity mn

the composition and increase in FVII stability, as compared to FVIH stability in 2 subject
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administered a composition of pdVWEF/FVIL, is selected from variations 2339 10 4868 in

Table 13 to Table 12, in one embodiment, the composition of rVWEFAT VI administered to
the subject is a composition of high molecular weight rVWE multimers. In one embodiment,
FVIH stability is characterized by the half life of FVHL In another embodiment, FVII
stability is characierized by mean residence time (MRT) of FVIHIL In a further embodinent,
the method is for treating any type of VWD In a specific embodiment, the method is for
treating Type 3 VWD

F34794] In one embodiment, the method comprises administering a composition of
rVWEAFVHL wherein the ratio of (FVIII procoagulant activity (JU tFVIIEC) to 1 VWE
Ristocetin cofactor activity (IU rVWF:RCo) in the composition is from 4:1-3:2, and wherein
the dose of r'VWY and increase in FVIH stability, as compared to FVEHI stability 1n 2 sulbject
administered a composition of pdVWEF/FVIIL ¢ selected from vanations 4869 1o 8043 in
Table 20 to Table 27. In a specific embodinent, the ratio of rFVIIT procoagulant activity
(1 rFVHEC) to fVWE Ristocelin cofacior activity (TU rVWEF:RCo) in the composition is
subject has g higher specific activity than a composition of pdVWF/FEFVHL In one
erubodiment, FVIT stability is characterized by the half life of VI, In another
embodiment, FVII stability is characterized by mean residence time (MRT) of FVIL Ina
further embodiment, the method is for treating any tvpe of VWL I a specific embodiment,
the miethod is for treating Type 3 VWD

G295 It one erobodiment, the method comprises adminisiering a composition of
fioc) n

Ristogetin cofactor activity (TU tVWEFRCo) in the composition is from 2:1-1:2, and wherein
the dose of r VWY and wncrease in FVIII stability, as compared to FVIH stability in a subject
administered a composition of pdVWE/FVIL 15 selected from vanations 4869 1o 8003 in
Tabie 20 to Table 27, In a specific embodiment, the ratio of rFVI procoagulant activity
(U rFVIEC) to T VWF Rustocetin cofactor activity (JU rVWERCo) in the composition is
from 3:2-2:3. In one embodiment, the composition of YV WEFAP VI administered 1o the
subject has g higher specific activity than a composition of pdVWE/FVIIL In one
embodiment, FVH stahility is characterized by the half' life of FVIL In another
embodiment, FVHT stability is characterized by mean residence time (MRT) of FVHL Ina
further embodiment, the method s for reating any type of VWL In a specific embodiment,
the method 18 for treating Type 3 VWD

[08296] In one embodiment, the method comprises adminisiering a composition of

TVWEAFYIE, wherein the ratio of rEVI procoagulant activity QU sFVHEC)Y to r VWE
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Rastocetin colactor activity {1U yVWEF:RCo) m the composition 18 from 2:3-1:6, and wherein
the dose of r¥V'WF and increase in FVII stability, as compared to FVIH stability i a subject
admimstered a composition of pdVWE/FVIL, 18 selected from vanations 4869 10 8003 in
Tabie 2¢ to Table 27, in a specific embodiment, the ratio of rFVIHE procoagulant activity
() fFVIEC) to f VWF Ristocetin cofactor sctivity {IU yVWEF:RCo) in the composition 18
from 2:3-1:5. In one cmbodiment, the composition of tVWEAFVI administered to the
subject has g higher specific activity than a compostiion of pdVWE/TVIIL Inone
embodiment, FV1i stability 18 charactenized by the half hife of FVIHL in another
embodiment, FVIH stability is characlerized by mean residence time {MRT) of FVIIL Insg
further embodiment, the method is for treating any type of VWD In a specific embodiment,
the method 15 for treating Type 3 VWD,

[802971 In one embodiment, the method comprises adminisiering a composifion of
rVWEAFVIL wherem the ratio of rFVHI procoagnlant activity JU fFVIH.Cy o f VWEF
Ristocetin cofacior activity (IU rVWEF:RCo) 1o the composition 1s selecled [rom variations
1988 t0 2144 found in Table 11, and wherein the dose of TVWY and moresse m FVIII
stabilily, as compared to FVIH stability m a subject admunistored a composition of

pd VWE/FVIL is selected from variations 4869 to 8003 in Table 28 to Table 27, Inone
embodiment, the composilion of rVWEAF VI administered to the subject hasg a higher
spectfic activity than a composition of pdVWEF/FVHL I one embodiment, FVIT stability is
characterized by the hall' life of FVIIL In another embodimens, VI stability 18
chavacterized by mean residence time (MRTY of FVIIL In g further embodiment, the method
is for treating any type of VWD, In a specific embodiment, the method is for treating Type 3
VWD,

1006298 In one embodiment, the method comprises administering a composttion of
rYWEFAFVHI, wherein the ratio of vFVIH procoagulant activity (JU rFVHEC) to rVWF
Ristocetin cofactor activity (JU rVWEF:RCa} in the composition is from 4:1-3:2, and wherein
the dose of TVWF and specilic activity of st VWE m the composifion 15 selected from
variations 8004 to 10623 in Table 28 to Table 34, In a specific embodiment, the ratio of
rFYVIT procoagulant activity (JU fFVHLCY to 1 VWF Rustocetin cofactor activity (1U
rVWERCo) 1w the composition 1s from 3:1-3:2. Inone embodiment, the composition of
VWE/FVIH administored to the subject has a higher VWF specific activity than a
composition of pdVWEF/FVIL In one embodiment, FVI stability is characterized by the
half life of FVIIL In another embodiment. FVHI stability 1s characterized by mean residence
time (MRTY of FVIIL In a further embodiment, the method 1s for treating any type of VWIIL

in 2 specific embodiment, the method is for treating Type 3 VWD
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1562991 In one embodiment, the method comprises administering a compostiion of

rVWEAFVIIL wherein the ratio of tFVIHI procoagulant activity (1U fFVHEC) to rVWE
Ristocetin cofacior activity (JU rVWF:RCo) in the composition is from 2:1-1:2, and wheretn
the dose of TVWF and specific actvity of tVWF 1 the composition is selected from
variations 8004 to 10625 in Table 28 (o Table 34, in a specific embodiment, the ratic of
FVIH procoagulant activity (IU rEVIILC) to rVWE Ristocetin cofactor activity (11U
FVWERCoe) in the composition is from 3:2-2:3, In one embodiment, the composition of
rVWFAFVIE adminisiered to the subject has a higher VWF specific activity than a
composition of pdVWEFVIIL In one embodiment, FVII stability 1s characterized by the
half lfe of FVIHL In another embodiment, FVIH stability is characlerized by wean residence
time (MRTY of FVIL In a further embodiment, the method is {or treating any type of VWD,
in a specific embodiment, the method 1s for treating Type 3 VWD

[00388] In one embodiment, the method comprises administering a composition of

TV WEAFVEHL wherein the ratio of fFVIH procoagulant activity QU fFVHEC) to TVWFE
Ristocetin cofactor activity {IU rVWF:RCo) in the composition is from 2:3-1:6, and wherein
the dose of rVWF and specific activity of TVWF 1n the composition s selected from-
variations £004 to 10625 in Table 28 to Table 34. In a specific embodiment, the ratio of
TFV T procoagulant activity (IU tFVI:C) to t VWE Ristocetin cofactor activity (U
rVWERCo) in the composition is from 2:3-1:5. 1o one embodinment, the composition of
rVWEAFVIT administered io the subject has a higher VWEF specific activity than a
composition of pdVWE/FVIL In one embodiment, FVIII stability is charactenized by the
half life of FVIIL In another embodiment, FVII stability is characterized by mean residence
timne (MRT) of FVIHE In a further smbodiment, the method is for treating any type of VWD,
In a specific embodiment, the meathod is for treating Type 3 VWD,

100381} In one embodiment, the method comprises adminisiering a composition of
rVWEAFVIE, wherein the ratio of WPV procoagulant activity (IU sFVIHECH o 1 VWEF
Ristocetin cofactor activity (U rVWFE:RCo) in the composition 15 selecied from variations
1988 10 2140 found in Table 11, and wherein the dose of yVWF and specific activity of
rVWF in the composition is selected from varnations 8604 to 10625 in Table 28 to Table 34.
In one embodiment, the composition of rVWEFAF VI administered 1o the subject has a higher
VWF specific activity than a composition of pdVWE/FVIEIL In one embodiment, FVIE
stability is characterized by the half hife of FVIL In another embodiment, FVIH stability is
characterized by mean residence time (MRT) of FVIIL In a further embodiment, the method
is for treating any type of VWD, in a specific embodiment, the method is {or trealing Type 3

YWD
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1003021 The practice of the present Invention may employ, uniess otherwise indicated,

conventional technigues and deseriptions of organic chemistry, polymer technology,
malecular biclogy (including recombinant {echniques), cell biology, biochemistry, and
immunology, which are within the skill of the art. Such conventional techntques include
polymer array synthesis, hybnidization, ligation, and detection of hybridization using a label,
Specific illustrations of suitable techniques can be had by reference to the sxample herein
below, However, other eguivalent conventional procedures can, of course, also be used. Such
conventional techniques and descriptions can be found in standard laboratory manuals such
as Genome Analysis: A Loboratory Manual Series (Vols, 1.V}, Using Antibodies: A
Lahoratory Manual, Cells: A Laboratory Mavual, PCR Primer: 4 Laboratory Manual, and
Molecular Cloning: A Laboratory Manual {21l from Cold Spring Harbor Laboratory Press),
Strver, L. (1995} Biochemistry (4th Ed)) Freeman, Highly stabilized York, Gait,
“Oligomicleotide Synthesis: A Practical Approach” 1984, IRL Press, Londoen, Nelsen and
Cox (2000), Lehminger. Principles of Biochemisiry 3 Bd., W. H. Freeman Pub., Highly
stabilized York, N.Y. and Berg ct al. (2002) Biochemisrry, 57 Ed., W. H. FPreeman Pub.,
Highly stabilized York, N.Y., all of which are herein incorporated in their entirety by
reference for all purposes.

[$63063] Note that as used herein and in the appended claums, the singular forms "a," "an,”
and "the" include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to "a polymerase” réfers to one agent or mixtures of such agents, and
reference to "the method” includes reference to equivalent steps and methoeds known to those
skilied in the art, and so forth.

100364] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill i the art to which this
mvention belongs. All publications mentioned herein are incorporated hevein by reference for
the purpose of describing and disclosing devices, compositions, formulations and
methodologies which are described in the publication and which might be used i connection
with the presently described invention.

[80305] Where a range of values is provided, it is understood that each intervening valus, o
the tenth of the unit of the lower Lt unless the context clearly dictates otherwise, between
the upper and lower limit of that range and any other stated or intervening value in that stated
range is encompassed within the invention. The upper and lower Hmits of these smaller
ranges may independently be included in the smaller ranges 1s also encompassed within the

invention, subject to any specifically excluded limit in the siated range. Where the stated
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range includes one or both of the limiis, ranges excludmg either both of those included limits

are also mcluded in the invention.

[003066] In the above description, numerous specific details are set forth o provide a more
thoroueh understanding of the present tnvention. However, it will be apparent to one of skill
in the art that the present mvention may be practiced without one or more of these specific
details. In other instances, well-known features and procedures well known io those skilled
inn the art have not been described in order to avoid obscuring the invention,

[G6387] Although the present invention is described primartly with reference to specific
embodiments, it is also envisioned that other embodiments will become gpparent io those
gkiifed in the art upon reading the present disclosure, and il is intended that such

embodiments be contained within the present inventive methods.
EXAMPLES
Example 1

{80368] Studv of PWWIRTFYI co-adiminisiration.  The smmediate tolerability and safety

after single doses of PTVWFFVIIL af 2 TU/kg, 7.5 Wik, 20 IW/kg and 30 TW/kg VWF:RCo

was assessed as a primary endpoint of the study. Secondary endpotnts included PK for
YWF:RCo, VWE.CB, VWF¥: Ag, FVIII and multimeric composition of the VWF. An
additional secondary endpoint was a PK comparison with pdVWE/pdFVITE [Cohort 4 (50
W/kg VWF:RCoj}. Sec FIG. 1 for a schematic illustration of the study design.

100388] Recombinant homan Von Willebrand Factor {rVWEF) was expressed 1o CHO cells.
Propeptide removal was mediated in vitro through exposure of the pro-VWF {o recombinant
Furin. Fully ghyeosylated/ABO blood groups glycans were absent. The recombinant VWFE
has higher specific activity thay plasma-derived VWEF (pdVWF) and offers the therapeutic
Texibifity of desing with or without rPVIL The rVWE used m this study was not cxposed {o
ADAMTELS, resulting in the presence of ultra-large VWF multimers and intact VWF
subunits. ADAMTS12 results in subunit cleavage at TYR BT

003101 VWERCo PE/VWE multimer kinstics showed highly similar PE for VWE:RCo
(VWEF 2 tivity) between rV'WF and Humate P (FIG. 2A3 Humaie P is human derived
medium purity Factor VI concentrates complexed to VWE, A surrogate marker was used
for efficacy and dosing recommendations., The data in FIG. 2A show that rVWF shows
similar activity to that of plasma denived VW, Progressive loss of high molecular weight
rVWF was seen upon exposure o ADAMTSTS (FIG. 2B), showing that 1 VWE is present in

high molecular weight multimers prior to the ADAMTS13 exposure,
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{0311 Higher FVIHI levels were observed in rVWF patients as compared to Humate {FIG.

3). These data show that VWY stabilizes endogenous FVIE in vive, There was a difference
in effects seen with different VWFFVI ratios (1.3:1 vs. ~2.1 VWE/FVIID. These different
ratios suggest that less 'VWE can be used to stabilize FVIL than 1s needed when using
plasmia derived VWE, The study design provided a flextbility of re-dosing with eV WF alone
{no rFVI after tho initial dose.

[00312] Ultra-large molecular weight multimers are present with rVWF — these ultra-large
molecular weight multimers rapidly disappear following wnfusion. AIDAMTS13 mediated
cleavage fragments were soen in all subjects. The pharmacokinetic profile of VWF:RCo was
similar to that of pdVWF. There was sustained stabilization of endogenous FVIH with rYWF
which was comparable to that observed with pdVWF. The adverse drug reaction profile with
rVWE was similar to that of pdVWEF/pdP VI and all related adverse events (Allg) were
mild.

{80313} The overall salety and pharmacokinetic profile suggests that tVWT can be used for
the treatment and preventing of bleeding episodes at doses comparable o pdVWE/pdFVILL,
while enhancing the levels of FVTH as compared to the effect from the use of pdVWFE.
Withiout being limited by theory, it is possible that the igh proportion of uitra-large
multimers {decamers or higher) in the population of rV'WF leads to the enhanced stabilization

of VI seen with rVWY as compared to that by plasma derived VWE.
Example 2

106314) - In-human study evaluating pharmacokinetics demonstrating safety and tolerability

in severe Voo Willebrand Diseasg (YWB). This study compared the effects of pdVWF and

rVWF in patients with type 3 VWD or severe Type 1| VWD,

1003151 The pdVWF used in this study was synthesized i endothelal cells and
megakaryocytes. Post-translational modification of propeptide removal occurred
miracellularly during passage of the protein to the Golg: and posi-Golgt compzm‘mmfs.
Giyeosylation/ABO blood group glycans were present. The pdVWFE consisted of VWF
subunits that had been exposed o plasma ADAMTS13. There were no ulirs-large VWF
multimers in the pdVWF population and subunits were cleaved at TY R MET0
pdVWT concentrates contained other proteins, including ADAMTSE13 and hemagglutins,
[O0316] The rVWE psed in this study was expressed in CHO cells. Propeptide removal was
mediated in vitro through exposure of the pro-VWE to recombinant Furin, Fully
glveosylated/ABO blood group glycans were absent. The vVWF was not exposed o

ADAMTSIZ, The subunits of the r'VWYE were intact and uitra-large VWF multimers were
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present. Subunit cleavage did occur upon ADAMTE13 exposure. The rVWFE showed higher

spocific activity than pdVWE.
[90317] The inclusion criteria for this study were:

s Type 3 VWD (VWEAg <3 IU/dL)

e Severe Type 1 VWD (VWF:RCo < 10 TU/L and FYTIEC <20 TU/L

¢ 181060 vears of age

e Previous coagulation factor replacement therapy (225 B3}

» Non-bleeding state
JO0318] The exclusion criteria for this study were:

s Other coagulation disorders

e History of VWE and/or FVIHE inhibitors

¢ Cardiovascular disease

&« Medical history of thromboembolic ovent

¢ Medical listory of other mumunological disorders
{00319} The immediate tolorability and safety afier single doses of rFVWFrFVII a1 2 IU/kg,
7.5 10Uk, 20 1U/kg and 50 TU/kg VWF:RCo was assossed as a primary endpoint of this
study. Secondary endpoints included PX for VWEFRCo, VWEFCB, VW Ag, FVIH and
multimeric composition of the VWF, An additional secondary endpoint was a PK
comparison with pdVWF/pdFVI {Cobort 4 (50 [U/kg VWFRCo}]. Patient demographics
for this study arc shown i FIG, 4. Pharmacokinetic analysis of Cohort 4A (Type 3 VWD)
YW RCo/VWF: Ag is shown in FIG, 5. These data show that the total activities of tVWF
were comparable to those of pdVWE.  Progressive loss of high molecular weight ¥ VWF was
seen upon exposure to ADAMTS13 (FIG. 6). Further pharmacokinetic analysis of Cohort 44
{(Type 3 VWD) FVIEC is shown in FIG. 7. The data in FI1G. 7 suggests that rVWFE was
more effective ai stabilizing the in vive activity of FVII than pdVWF, resulting in tocreased
FVHI procoagulant activity after treatrment with 'VWE/AVWE as compared to treatment with
pdVWE/pdFVIIL
160328] Ulra-large molecular weight multimers were present in rVWF and rapidly
disappeared following infusion. ADAMTS13 mediated cleavage fragments were seen in sl
subjects, The pharmacokmetic profile of VWE:RCo was similar to that of pdVWF. There
was sustained stabilization of endogencus FVII that was comparable to that observed with
pdVWF, The adverse drug reaction profile was similar to that of pdVWE/pdFVIL, and ali

related adverse events were muld
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[36321] The overall safety and pharmacokinetic profile saggests that rVWF can be used for

the reatment and preventing of bleeding episodes at doses comparabie to pdVWE/pdFVIIL
Example 3

003221 Clinical siudy of VW rFVE comnlex.  This study was g pharmacokinetics,
3 P

immediate safety and tolerability study in congenital von Willebrand disease Type 3. FIG. &
shows the 'VWF PK parameters for three patients in the study.

10323] FIG. 10 shows PK data for Patient 1. There was a good correlation between
VWEF.RCo and VWEF.CBA. Activities were measurable up to 12 hours (both were below the
imit of quantification at 24 hours). VWT:Ag was still measurable at 96 hours. Endogenous
FVIT activity moreased to 8 maximur of §.13 Tl

803241 FIG. 11 shows PE data in Patient 2. As with Pationt 1, there was a good correlaton
hetween VWF:RCo and VWF.CBA. Both activities were measurable (albeit at the Hmit of
gquantification’ up to 12 hours. VWI:Ag was still measurable at 72 hours (the 96 bowr
sample was not tested), Endogenous FVII activity increased to a maximum of 0.18 [U/mL
for this patient.

100325] FIE 12 shows PK data in Patient 3. VWF:RCo activily was measurable up to 24
hours {albelt at the limid of quantification), while VWE.CUBA was below Lo() at 24 hours.
VWE:Ag was still measurable up to 48 hours. Endogenous FVIU activity increased to a
maximum of .13 IU/mL for this patierdt.

{30326] FIG. 13 shows data comparing the VWF parameters and PV activity [or the three
patients, There was a good correlation see in all three paticnts for all parameters tested
(VWEF:RCo, VWF:CBA, VWFE:Ag, and FVILChr activity).

[8G3271 rVWE had ~ 100% recovery i all patients. The three patients showed shightly
different rVWFE PR For VWF antigen, there was 8 maxinram 0,06 1Uml 30 minuies afie
application of Z TU VWF:RCo/ke followed by a steady dechine. For FVI! activity, the
baseline FVIII activity increased to approximately 0,1 IU/ml 15 minutes afler application of
tVWEsrFVEL Thereafter, activity further increased to G.16 Hl/ml, reached a platean at 3-6
hours that stayed vp to 28 hours followed by a sicady decline. The delayed increase in FVII

indicates that the secondary rise was induced by rVWYE,
Example 4

100328 TVWE study - FVII PK Assessment and TA assessigent,  FIG. 14 shows data for

FVIT activity across all cohoris, FIG. 15 shows data from Cohort 1 {2 [U/kg VWERCo/LA
/g FVIH). There was good correlation for all three patients in this cobert for all
parametors tested.
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100328 FIG. 15 shows data from Cobort 2 (7.5 [WU/kg VWEFRCo/S.8 Wike PV FIG. 16

shows the pharmacolanetics data for this cohort for FVIILC.

100338] FI1G. 17 shows data for Cohort 3 (20 Il/cg VWF.RCo/15.4 T/kg FVI. These
data show 2 comparison of plasma parameters for VWE and FVIL FIG. 18 shows the
phammacokinetics data for this cohort for FVHLEC,

190331 FIG. 19 shows data for Cobort 4 (30 IW/ke VWF:RCo). FVIHI dosing was 38.5
TV/kg fFVIL or 25 TWkg pdFVHL These data show that the parameters for r'VWF are
similar to those for pdVWF (Haemate}, but that rVWE is more effective at stabilizing FVIii
activity, resulting in an increase seen in FVIH activity as compared to that scen with pdVWF,
F1G. 20 shows a summary of pharmacoldnetics data for this cohort for FVIILC. As can be
seen i these daia, the median and mean Ty, was increased for rVWE/FVII as compared to
pAVWETVIH, suggesting that rVWF is more effective al stabilizing in vivo FVI than is

pdVWF resulting i increased half-life.
Example 5

{0332 Clinical study of IVWF effect on rFVHIE half-life in ihe treatment of hemophilia A,

This study evaluates the immediate tolerability and safety of rVWF after single doses of 50
/kg rFVIIE (Advate) alone or 1n combination with tVWF at 10 or 50 [U/kg von Willehrand
Factor:Ristocetin cofactor activity (VWE:RCo). This study also evaluates the
pharmacokinetics afier single doses of 50 1U/kg tFVHI (Advate) alone or in combination
with rVWF at 10 or 56 1U/kg (*.\'*W PfRCIe_}.

{80333] The population for the study is selecied using the following criteria:

100334} louclusion criteria

¢ Severe Hemophilia A (FVHEC <1 /4L

¢ 1810 60 years of age

= Previous coagulation {factor replacement therapy (2150 ED)
e Nop-bleeding state

fGG335] Exclusion criterias

e {ther coagulation disorders

¢ History of VWF and/or FVIH mhibitors

¢ {ardiovascuiar disease

= Medical history of thromboembolic event

e Medical history of other mmmunological disorders {exceptions)

[00336] Subject participation is for 16 weeks with an overall study duration of 7 months,
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{HI337] The design of the study is a multicenter, uncontrolled, non randomized, open-label

chinical study to assess safety, immediate tolerability and pharmacokinetics of tfPVHLrVWE
it subicels with hereditary severe hemaophilia A (FVILC <19,

1003381 Each subject (N = 14) participating n the triple-period PK analvsis receives in a non
randomized fashion 50 Wi/kg rFVIHE (Advate) with no, 10 IUrkg VWF:RCo, or 50 [U/kg
VWE:RCo rVWE, and 1s expected to participate for approximately 16 weeks.

{30339 The intra-individual pharmacokinetics are spaced al 3-14 days apart to ensure a
“wash-out” period of at least 5 days and a timely completion of the study. Safety analyses are
performed separately once 6 subjects have been dosed with 10 TU/KG VWF:RCo rVWE and
once 6 subjects have been dosed with 56 IU/KG VWEFRCo rVWFE,

[80340] Subjects should not have received crvoprecipitaie, fresh frozen plasma or other
drugs mierfering with VWF or FVIE PK for at least 5 days before either of the infusious.
106341} Dosage of rVWT is escalated when immediate tolerability and safety are
demonstrated atter a munimum of 6 subjects treated with 101U VWE:RCo rVWF. The effects
ot the investigational product on vital signs, hematology, and clinical chemistry parameters
will determine short-term safety.

[04342] Sampies for the determipation of levels of FVIIT activity (FVILC), VWT antigen
{(VWE:Ag), VWE activity (VWTF:RCo}, VWFE:CB, {(and VWF multimer distribution) are
‘taken pre-infusion (within 30 minutes prior to the start of the nfusion) and after the end of
the infusion at 15 minutes {5 nuimutes), 30 minutes (+5 minutes), § hour (45 minutes), 3
hours (16 minutes), & hours (£10 minutes}, 9 hours (15 minutes), 24 howrs (2 hours) and
48 hours {22 hours}), 72 hours (£2 bours), 96 hours (22 hours), and 120 hours (2 hours) (or
at least every 24 hours thereafter until FVIII drops below <1%). FVII activity is determined
using both the chromogenic and one-stage aPTT-based assay methods performed at the local
and central laboratory,

[48343] The effects of each tnfusion on vital signs and other sympioms indicative of an
adverse event (AE), hematology, and chinical chemistry parameters are used as indicators of
shori-term safety, Vital sigos, olinical chemistry, and hematology parameters are assessed
pre-infusion and until 120 hours post-infusion. The occurrence of AEs are continuousky
monitored for up to 2 hours posi-infusion (rVWF treated subjects) and at various time poinis
during the follow-up period.

[60344] The presence of inhibitors to FVII and VWF are assessed before investigational
product infusion and at the study completion visit,

100343} 1f at any time a sericus AE related to the investigational product cecurs, an
mdependent data monitoring committes (DMC) will advise whether to continue the study.
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180346] Pharmacokinetic primary endpoints for the stady inclade: AUCg-00/Dose (area

under the plasma concentration/time curve from time 0 1o infinity)y; AUCq.06,/D0s¢ {area
ander the plasma concendration/titne curve front tme { to 96 hours): moean residence time
{MRTY; clearance (CLy; T1/2 {clirnination phase half-hife); Volume of distribution at steady
state (Vest of VW RCo, VWF:Ag VWECR, and FVIL

[00347] Analysis for pharmacokinetic primary endpoints include AUC g6,/ Dose, AUC,.

= Dose, MRT, CL, Tyz and Vss summarnized per treatment group (80 TWikg rFVIIT (Advaie)
alone, 50 FU/kg tFVIH (Advate) premixed with T VWE at 10 [U/kg VWF:RCo, 50 1U/kg
rFVII (Advate) premixed with rVWE at 50 TU/kg VWEF:RCo) by median and two-sided 95%
{is for the median, mean, standard deviation, coefficient of variation and geometric mean.
Diescriptive statistics (medians and ranges) are used to summarize VWFERCo, VWFE Ag,
YWE:CE and FVII levels over time.

1080348} Safery primary endpoint includes: occurrence of tweatment related AEs. Analysis of
the safety primary endpoint meiudes the number and percentage of subjecis who expericnce a
freatment related AE. The number and rate of treatment related AEs are tabulated.

163349 Pharmacokinetic secondary endpoints melude: In vive recovery (FVR) and
incremental recovery (IR) of FVIHL, VWEFRCo, VWEAg and VWE.CB. Analysis of
pharmacokinetic secondary endpomts includes determining IVR and IR of FVHI, VWF:RCo,
VWE:Ag and VWICB by subject and summarizing by medians and ranges,

100330] Safoty secondary endpoints include: development of mhibitory and {otal binding
anii-YVWTE antibodies, development of inhibitory antibodies to FVIH, development of
antibodies to Chinese hamster ovary {CHO) proteins, mouse immunoglobulin G (1gG) and

rFurin, cccurrence of thrombotic events,

HI351] Safety secondary endpoints are analyzed by tabulatimg the number of subjzcts who
expericnice an SAR and the number of SAEs | In additien, the number of subjects who
gxperience a freatment related AY and the number and rate of treatment related AEs are
subcategorized for thrombotic evenis, inhibitory and total binding anti-VWF antibodies,
inhibitory antibodies to FVI, antibodies to Chisese hamster ovary (CHO) proteins,

antibodies to mouse imumunoglobulin G (IgG) and antibodies to rFurin,

[803521 A listing of all AFs are presented by subject identifier, age, sex, preferred term and
reported term of the AE, duration, severity, sericusness, action taken, outcome, causality
assessment, onset date, stop date and medication or non-drug therapy to treat the AE. An
overview lable for Alls are provided, presenting the number of Alls, the number of subjects

with AEs and the corresponding percent of subjects in {otal and by seriousness and
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relationship to treatment. An additional summary fable presents the tofal number of (mild,

moderate. severe) AEs by system organ class and preferred term with velationship to

treatment,
063531 No tormal sample size calculation has been conducted for this study.

[00354] It is understood that the examples and embodiments described herein are for
Hlustrative purnoses only and that various modifications or changes in light thereof will be
suggested to persous skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent
applications cited herein are hereby incorporated by reference in their entirety for all

DUIPHOSCS.
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WHAT IS CLAIMED IS:

1. Use of 2 recombinant Von Willebrand Factor (VWEF) in the manufacture of a
medicament for for reating Von Willebrand Disease or Hemophilia A in a subject in need

‘thereof:

wherein the recombinant Von Willebrand Factor (fVWF) has an extended Factor VII
half-life as compared to plasma derived Von Willebrand Factor when
administered in said subject, wherein the rVWFE is a high molecular weight VWFE
multimer composition comprising at least 20% VWF decamers or higher order
multimers, and wherein the rV'WF has a higher specific activity than plasma

derived Von Willebrand Factor.

2. The use of claim 1, wherein the medicament comprising the subject recombinant Von
Willebrand Factor (f VWTF) 1s to be co-administered with a recombinant Factor VIII
FVIID.

3. The use of claim 2, wherein the rVWF and rFVIII are to be administered together ina

single composition.

4, The use according to any one of claims 1 to 3, wherein the medicament is to be
administered in a dosage of between 1.0 IU/kg VWEF:RCo and 150 IU/kg VWF:RCo per

dose.

5. The use of claim 4, wherein the medicament 1s to be administered in a dosage of between 2

TU/kg VWF:RCo and 50 IU/kg VWF:RCo per dose.

[

. The use of claim 4, wheren the medicament is o be administered in a dosage of between 5

I/kcg VWF:RCo and 40 IU/kg VWEFRCo per dose.

7. The use of claim 4, wherein the medicament is to be administered in a dosage of between

10 TU/kg VWEF.RCo and 20 TU/kg VWI:RCo per dose.

8. The vse according o any one of claims 1 to 7, wherein the rVWF is matured in vitro by

freatment with Forin,

Q. The use according to any one of claims 1-8, wherein the rVWE is produced through

expression in 2 Chinese Hamster Ovary (CHO cell culture).

10. The use according to claim 1-9, wherein the rFVIII and rVWE are produced through

expression in the same cell culture.
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11

14,

16.

17

18.

19.

21

P

The use according to any one of claims 1-10, wherein the rVWF is to be administered no

more than once every other day.

. The use of claim 11, wherein the rvVWF ig to be administered no morve than twice a wesk.

. The use according to any one of claims 1 to 12, wherein the high molecular weight VWF

multimer composition maintains the at least 20% VWE decamers or higher order

multimers for at least 3 hours post-administration.

The use according to any one of claims 1 to 13, wherein the Factor VIII half-life is

extended by at least 3 hours.

. The use of clann 14, wherein the Factor VIII half-life is extended by at least 12 hours.

The use of claim 14, wherein the Factor VI half-life is extended by at least 24 hours.

. The use of claim 14, wherem the Factor VIII half-life is extended by at least 36 hours.

The use of claim 14, wherein the Factor VIIT half-life is extended by at least 48 or 72

hours,

The use of claims 2-18, wherein the ratio of FVII procoagulant activity (IU FVILEC)to
TVWF Ristocetin cofactor activity (U rVWE:RCo) administered to the subject is between

2:1 and 1:4.

). The use of claim 19, wherein the ratio of FVI procoagulant activity (IU FVIILC) to

rVWF Ristocetin cofactor activity (JU rVWERCo) administered to the subject is between

32 and 1:3.

. The vse of elaim 19, wherein the ratio of FVIH procoagulant activity (IU FVIILC) to

rVWF Ristocetin cofactor activity (TU rVWEF:RCo)) adininistered to the subject is between
1:1 and 1:2.

The use of claim 19, wherein the ratio of FVI procoagalant activity (IU FVIILC) to
rVWF Ristocetin cofactor activity (IU t VWFRCo) administered to the subject is about

34,

. The use of claims 1-22, wherein the rVWF has a specific activity of about 20-150

mU/ug.

. The use of claims 1.23, wherein the high molecular weight VWF multimer composition

comprises at least 30% VWY decamers or higher order multimners.

. The use of claims 1-24, wherein the high molecular weight VWF multimer composition

comprises at }east 40% VWF decamers or higher order multimers.
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26. The use of claims 1-25, wherein the high molecular weight VWF multimer composition

comprises at least 50% VWEF decamers or higher order multimers.

27. The use of claims 1-26, wherein the high molecular weight VWF multimer composition

comprises at least 60% VWEF decamers or higher order multimers.

28. The use of claims 1-27, wherein the high molecular weight VWF multimer composition

comprises at least 70% VWF decamers or higher order multimers.

29. Use of a recombinant Von Willebrand Factor (fVWF) 1n the manufacture of a

medicament for treating Hemophilia A or Von Willebrand Pisease in a subject in need
thereof:

wherein said recombinant Von Willebrand Factor (rVWF) has an extended Factor
VIl halflife as compared to plasma derived Von Willebrand Factor when

administered in said subject, and wherein:
{(a) the rV'WF has a higher specific activity than plasmea derived Von Willebrand
Factor, wherein the specific activity of rVWFE i3 about 20-150 mU/pg; and

(b} the FVIII half-life is at least 1.5 times higher as compared to FVIIL half-life of

plasma derived Von Willebrand Factor in said subject .

30, Use of a recombinant Von Willebrand Factor (rVWE} in the manufacture of a
medicament-for treating Hemophilia A or Von Willebrand Disease in a subject in need

thereof:

wherein said recombinant Von Willebrand Factor (fVWE) has an extended Factor
VII half-life as compared 1o plasma derived Von Willebrand Factor when

administered in said subject, wherein:

(a) the rVWF is 2 high molecular weight VWE multimer composition comprising at

Jeast 20% VWTF decamers or higher order multimers,

(b) the r'VWF has a higher specific activity than plasma derived Von Willebrand
Factor, wherein the specific activity of rTVWF is at least about 20-150 mU/pg; and

{c) the FVIII half-life is at least 1.5 times higher as compared to FVII half-life of

plasma derived Von Willebrand Factor when administered in said subject.

31. Theuse of claims 1-30, for freating Von Wiliebrand Disease Type 3.



