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Figure 3: Donor species-specific FIX mRNA expressions in
uPA/SCID mouse livers transplanted with either canine or
human hepatocytes. A} Canine factor [X (FIX) RNA copy numbers
relative to canine GAPDH (reflecting RNA copy numbers per canine he-
patocyte), based on plasma cFIX:Ag levels. (Low, <40%; Medium,
41-80%; High, >81% of normal canine plasma. n=4, 4, and 5, respect-
ively). N.C.; negative control: non-transplanted uPA/SCID mouse livers
(n=4), PC,; positive control: normal beagle dog livers {n=3). B) Human

We also measured canine albumin levels in the plasma of sev-
eral uPA/SCID mice that received hepatocytes from the seven-
year-old beagle, and demonstrated a highly significant cor-
relation between the canine albumin and canine FIX:Ag levels
(R?+0.9963) (Fig. 1D). Assuming that the plasima concentrations
of albumin and FIX:Ag in normal dogs are 5 g/dl and 5,000 ng/
ml, respectively, the weight ratio of albumin to FIX:Ag in normal
canine plasma was calculated to be 10,000:1. These data sug-
gested that the synthesis of canine FIX and albumin in the trans-
planted animals was similar to that of normal canine liver (i.e.
15% FIX:Ag of normal canine plasma corresponds to 750 ng/ml,
and the ratio of 0.6 g/dl to 750 ng/m/{ approximates to 10,000:1).
Imumunohistocheimical staining for canine albumin in sections
obtained at day 55 after transplantation demonstrated a large area
of the liver was positive in the recipients with high plasma canine
FIX:Ag (33.2%) (Fig. 2B-C), whereas only a small area of liver
was positive in mice with low plasma FIX:Ag levels (2.0%) (Fig.
2A). Histological examination of serial liver sections revealed
that the canine albumin-positive area was composed of morpho-
logically normal hepatocytes (Fig. 2D-E) indicating that the nor-
mal canine hepatocytes had progressively propagated in the uPA/
SCID livers.

The uPA/SCID mice that received canine hepatocytes were di-
vided into three groups according to their plasma canine FIX:Ag
levels (low <40%, medium 41-80%, and high >81%). mRNA lev-
els of canine FIX were normalized using canine GAPDH mRNA
measurements (FIX / GAPDH). As shown in Figure 3A, canine
FIX / canine GAPDH expression was similar in the three groups
with no statistically significant difference. This suggests that ca-
nine hepatocytes proliferated within the uPA/SCID livers without
reducing the steady-state levels of canine FIX gene expression and/
or degradation. We confirmed that RNA samples from untreated
uPA/SCID livers were not amplified by the primer set used for ca-
nine FIX and GAPDH detection (Fig, 3A).

FIX RNA copy numbers relative to human GAPDH (reflecting RNA
copy numbers per human hepatocyte), based on the repopulation rate
(R.R.) estimated from human albumin concentrations as described in
Materials and methods. (Low, <40%; Medium, 41-65%; High, >66%. n=4,
4, and 4 respectively). N.C,, negative control: non-transplanted uPA/
SCID mouse livers (n=4); P.C., positive control: normal human liver tis-
sues (n=3).

Proliferation of FIX-producing human hepatocytes in
uPA/SCID mouse livers

Human hepatocytes were transplanted into the liver of uPA/
SCID mice (n=12). The proliferation and propagation status of
the transplanted hepatocytes were assessed by periodic measure-
ment of human alburain levels in the recipient blood, and the re-
population rate of human hepatocytes in the uPA/SCID livers
was assessed as described previously (35, 38). Human FIX:Ag
was detected in the plasma of 75% of the mice (9 out of 12) be-
tween 67 and 84 days after transplantation, and the circulating
plasma levels ranged between 6-58% found in normal humans.
The results from our study demonstrated that the FTX:Ag levels
were highly correlated with the human albumin levels
(R*=0.8714) (Fig. 4A). To examine the biological function of the
secreted human FIX, we compared the repopulation rate with
FIX:C assays (Fig. 4B). Although both murine and human FIX:C
could be measured using the clotting assay, we were able to esti-
mate the approximate levels of the de novo expressed human
FIX:C present in our samples. Plasma levels of FIX:C in un-
treated uPA/SCID mice were less than 50% of the levels norm-
ally found in human plasma, and we expected to increase the
FIX:C levels up to 100% following the humanization of the mu-
rine livers. Similar to the canine transplants, the results showed
that mice with a high repopulation rate had higher FIX:C than
those with low repopulation rates (R?=0.7245). These data sug-
gested that secreted human FIX protein was biologically active.
To clarify the proliferation status of transplanted human hepato-
cytes in uPA/SCID mouse liver, we also transplanted human he-
patocytes isolated from another human subject (a 2-year-old
Caucasian male) into a new set of uPA/SCID mice (n=9). Using
these mice, we measured plasma human FIX:Ag levels, total
plasma FIX:C levels, and human plasma albumin concentrations
from samples obtained periodically from the recipient mice dur-
ing an eight-week period after transplantation. As shown in Fi g-
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Figure 4: Proliferation of transplanted human hepatocytes in
uPA/SCID mouse livers assessed by recipient biood analyses.
A) Relationship between blood human albumin and plasma human factor
IX (FIX) antigen (hFIX:Ag) concentrations of uPA/SCID mice trans-
planted with human hepatocytes (n=12). B) Relationship between total
plasma FIX coagulation activity (FIX:C; reflecting both murine and
human FIX acuivities) (% of normal human plasma) in uPA/SCID mice
wransplanted with human hepatocytes based on the repopulation rate

ure 4C-E, each of our measured parameters were found fo be in-
creased after transplantation in most of the mice, which was in-
dicative of a robust proliferative status of the transplanted human
hepatocytes.

Liver sections obtained from mice with high plasma human
FIX:Ag levels were found to have strong positive staining in the
hepatocytes for human FIX as determined by immunochisto-
chemistry (Fig. 5B). In marked contrast, only a small portion of
the liver stained positive in sections of recipient mice that were
detected to have low (i.e. <1%) circulating levels of plasma
FIX:Ag level (Fig. SA). These results were consistent with the
findings that the de novo production of haemostatically active
human FIX in the circulation was dependent on the viability and
persistence of the transplanted hepatocytes in the recipient uPA/
SCID livers.

The uPA/SCID mice that received human hepatocytes were
divided into three groups according to the repopulation rate {low
<40%, medium 41-65%, and high >66%). Human FIX mRNA
levels were normalized using glyceraldehyde-3-phosphate dely-

estimated from human albumin concentrations as described in Materiols
and methods. The recipient blood samples used for these assays were ob-
tained 67-84 days after transplantation. C-E) Time course of plasma
hFIX:Ag levels {C), total plasma FIX:C levels (D), and blood human albu-
min levels (E) of the recipient mice after human hepatocyte transplan-
tation (n=9) (different set of experimental data from that shown in A
and B).

drogenase (GAPDH) mRNA measurements (FIX:GAPDH). As
shown in Figure 3B, the ratio of human FIX:GAPDH mRNA ex-
pression in the recipient livers was not significantly different
among the three groups. We further confirmed that extracted
total RNA from untreated uPA/SCID livers were not amplified
by the primer set used for human FIX and human GAPDH detec-
tion (Fig. 3B), demonstrating the specificity of the primers to
human and not murine FIX expression. Similar findings were
determined in the canine hepatocyte transplantation experiments
in which we confirmed that human hepatocytes proliferated in
uPA/SCID mouse livers and retained their ability for transcribing
the human FIX gene. ‘

It has been reported that differentiated liver function (e.g.
mRNA expression of albumin) may be suppressed when hepato-
cytes are subjected to various proliferative stimuli (40, 41). Tt is
not known, however, if hepatocyte proliferation could directly
influence FIX mRNA expression. To address this question, we
compared FIX mRNA expression in quiescent and proliferating
mouse livers. Liver proliferation was-induced by performing a
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70% hepatectomy in C57/BL6 wild-type mice, and the remmnant
liver lobes were subsequently harvested two days after the hepa-
tectomy, which is the time point where hepatocyte proliferation
is at its peak. The quiescent (non-proliferative) liver samples
used in these experiments were the resected liver lobes obtained
from the same mice in which the partial hepatectomy was per-
formed. The relative FIX mRNA expression (FIX:GAPDH) was
~35% lower in the proliferating liver compared to the quiescent
liver (p=0.029; Fig. 6). These results would suggest that the pro-
liferative status of the transplanted hepatocytes may affect the
production of FIX, and the reason for the lower FIX mRNA ex-
pression found in the recipient mice compared to the control
livers as shown in Figure 3 may be due to active profiferation by
the transplanted hepatocytes. If the FIX mRNA expression levels
found in the normal canine and human livers were recalculated to
account for a 35% reduction in response to proliferative stimuli,
the significant differences between the four groups shown in Fig-
ure 3 became non-significant (data not shown). This suggests
that proliferating hepatocytes in uPA/SCID mice have the capa-
bility of expressing normal levels of canine and human FIX fol-
lowing transplantation.

Discussion

We have established an in vivo system to propagate human and
canine hepatocytes in uPA/SCID mouse livers, and these trans-
planted hepatocytes are capable of retaining their cellular ma-
chinery to produce coagulation FIX. The capabilities of these
propagating transplanted hepatocytes to synthesize FIX were
confirmed by the expression of FIX mRNA, FIX-protein pro-
duction and secretion, and its coagulation activity. The main rea-
son we decided to study canine hepatocyte in addition to human
hepatocytes for transplantation, is the availability of a pre-clini-
cal large animal mode! for haemophilia B studies (42), which
will be able to be used for proof-of-concept experiments.

Hepatocytes are the only cells that are known to synthesize
FIX (18). and successful liver transplantation has resulted in res-
toration of normal coagulative properties in patients with hae-
mophilia B (17). Although there are obvious beuefits in sur-
gically transplanting whole livers in haemophilic patients with
critical life-threatening liver diseases such as chronic active
hepatitis, this approach is likely not appropriate for most patients
due to other obvious negative risks associated with this type of
procedure. For this reason, the hepatocyte transplantation ap-
proach described in the current study. which is less invasive and
requires fewer donor livers, may provide a viable alternative
strategy to organ transplantation. Recent trials have highlighted
successful application of hepatocyte transplantation in two pa-
tients with coagulation factor VII deficiency (31, 43). Following
hepatocyte transplantation, both patients were found to have
achieved significant and projonged therapeuatic benefit with a
marked decrease in the infusion of exogenous recombinant fac-
tor VIla due to episodic bleeding (44, 45).

We demonstrated that canine and human hepatocytes pro-
gressively proliferated and propagated in the recipient livers of
uPA/SCID mice, Real-time PCR analysis at various stages of he-
patocyte propagation showed that FIX mRNA expression per
transplanted cell (per donor-specific GAPDH mRNA level) was

Figure 5: Mouse liver chimerism with proliferated human hepa-
tocytes, Immunofluorecent staining of human FIX in liver sections of
uPA/SCID mice after human hepatocyte transplantation. Liver sections
of mice with <% plasma hFIX:Ag level (A) and mice with 34% hFIX:Ag
plasma levet (B). Red-stained area indicates proliferated human hepato-
cytes producing hFIX. Positive control (normal human liver tissue) (C)
and negative control (non-transplanted uPA/SCID mouse liver) (D) indi-
cate the staining specificity for human FIX. Original magnification, x100.

stably maintained for the duration of the experiment. Plasma
FIX:Ag levels were highly correlated with the propagation status
of the transplanted hepatocytes as determined by the blood levels
of canine and human albumin. Furthermore, the procoagulant
function of the secreted canine and human FIX was confirmed
by clotting assays. FIX:C increased from baseline levels (less
than 50% of normal human plasma) to normal human or canine
FIX:C levels (about 100% and 200%, respectively) as repopu-
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Figure 6: Comparison of factor IX (FIX) mRNA expression lev-
els in quiescent and proliferating livers. Day 0 liver samples (qui-
escent status) were obtained from CS57/BL6 mice at the time of 70% par-
tial hepatectomy (n=6). The remnant fiver fobes of the mice were har-
vested at day 2 were used for the assessment for proliferating status
(n=6). Relative FIX mRNA expression was expressed as murine FIX /
murine GAPDH,
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lation by transplanted hepatocytes progressed. The data from our
experiments indicated that post-transcriptional modification of
FIX, including cleavage and removal of the pre-pro leader se-
quence of 46 amino-acids, y-carboxylation of the first 12 glu-
tamic acid residues, and partial B-hydroxylation of Asp 64 (46),
must have occurred within the transplanted hepatocytes to main-
tain biologically active haemostatic function.

Hepatocytes from a one-year-old dog demonstrated high pro-
liferation activity compared with cells from an older (7-year-old)
dog as evidenced by the more rapid increase and its higher sus-
tained levels of plasma canine FIX:Ag. These results are consist-
ent with earlier findings by our group in which we reported that
human hepatocytes from a younger donor occupied a larger pro-
portion in the recipient uPA/SCID mouse liver compared with
transplanted hepatocytes from an older donor (47). One possible
reason for the enhanced growth potential of hepatocytes in these
circumstances may be due to an elevated expression of cell cycle
proteins in hepatocytes from younger compared to older donors
(48). With the present study as well as previous work in the litera-
ture, we believe that the age of the donor makes a difference on
the proliferation and repopulation of the transplanted hepato-
cytes in uPA/SCID mouse livers.

Human hepatocytes propagated in uPA/SCID mice could be
isolated and purified using cell-sorting technology (38). Re-
cently, our group has developed a procedure to isolate human he-
patocytes that were propagated in uPA/SCID mouse livers, and
these isolated hepatocytes were confirmed to be biologically
functional compared to original primary hepatocytes, demon-
strating the expression of cytochrome P450 (CYP) (38). We have
also been experimentally successful in engineering functional
liver tissue using isolated hepatocytes transplanted under the
kidney capsule or in the subcutaneous space by demonstrating
coagulation factor VIII expression (25-30). More recently,
Azuma et al. (49) reported an alternate method to propagate
human hepatocytes in living mice that furthers the utility of he-
patocyte transplantation. Based on these developments, propa-
gated human hepatocytes with FIX expressions should become a
valuable cell source in establishing novel cell-based therapies for
direct transplantation or development of tissue engineering strat-
egies in the treatment of haemophilia B.

For the eventual translation of cell-based therapies using the
propagated human hepatocytes for haemophilia B to be success-
ful in the clinics, several potential obstacles will need to be con-
sidered and overcome. First, contamination of murine cells dur-
ing the isolation of the transplanted human hepatocytes must be
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tocyte transplantation for the therapeutic production of coagu-
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sociated with this approach, this transplantation methodology
will evolve into a novel approach to treat not only liver diseases
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diseases.

Acknowledgements

The authors thank Takeo Nomi and Eiji Okano (Department of Surgery,
Nara Medical University) and Yuichi Komai (Departinent of Paediatrics,
Nara Medical University) for their technical assistance with isolating ca-
nine hepatocytes, Jun-ichi Ori (Ori Animal Hospital, Osaka, Japan) for pro-
viding pooled normal canine plasma, Yoshihiko Sakurai and Keiji Nogami
(Department of Paediatrics, Nara Medical University) for statistical advice.
Jobn C. Giddings (Department of Haematology, University of Wales Col-
lege of Medicine) and Frank Park (Medical College of Wisconsin) for their
critical reading of the manuscript, and Hivomi Kohno and Chihiro Yamaza-
ki (Yoshizato Project, CLUSTER, Hiroshima Prefectural Institute of Tndus-
trial Science aud Technology) for breeding and managing the uPA/SCID
mice.

Lancet 2003; 361: (8011809,

2. Hsu TC. Nakaya SM. Thompson AR. Severe hae-
mophilia B due to a 6 kb factor [X gene deletion includ-
ing exon 4: non-homologous recombination associated
with a shortened transcript from whole blood. Thromb
Haemost 2007; 97: 176-180.

3. Nathwani AC, Davidoff AM, Tuddenbam EG. Pros-
pects for gene therapy of hacmophilia. Hacmophilia
2004; 10: 309-318,

4. Ehrhardt A, Kay MA. A new adenoviral helper-de-
pendent vector results in long-term therapeutic levels
of human coagulation factor [X at fow doses in vivo.
Blood 2002: 99: 3923--3930.

5. Herzog RW. Yang Y, Couto LB, et al, Long-term
correction of canine hemophilia B by gene transfer of
blood coagutation factor IX | by adeno-associ-
ated viral vector. Nat Med 1999; 5: 56-63.

6. Kay MA, Rothenberg S, Landen CN, et al. 1n vivo
gene therapy of hemophilia B: sustained partiaf correc-
tion in factor IX-deficient dogs. Science 1993; 262:
[17-119.

890

7. Miao CH, Thompson AR, Loeb K, etal. Long-term
aud therapeutic-level hepatic gene expression of
human factor [X after naked plasmid transfer in vivo,
Mol Ther 2001; 3: 947-957.

8. Mount JD, Herzog RW, Tillson DM, et al. Sustained
phenotypic correction of hemophilia B dogs with a fac-
tor IX null mutation by liver-directed gene therapy.
Biood 2002: 99: 2670-2676.

9. Nathwani AC, Davidoff A, Hanawa H, et al. Factors
influencing in vivo fransduction by recombinant
adeno-associated viral vectors expressing the human
factor IX ¢cDNA. Blood 2001: 97: 1258-1265,



Tatsumi et al. Propagation of FIX-producing hepatocytes

10, Park F, Ohashi K, Kay MA. Therapeutic levels of
human factor Vi and [X using HIV-1-based lentiviral
vectors in mouse liver. Blood 2000; 96: 11731176,
11, Xu L, Gao C, Sands MS, et al. Neonatal or hepato-
cyte growth factor-potentiated adult gene therapy with
a retroviral vector results in therapeutic levels of canine
factor IX for hemophilia B. Blood 2003; 101
3924--3932.

12. Yant SR. Meuse L, Chiu W, et al. Somatic inte-
gration and long-term transgene expression in nonmal
and haemophilic mice using « DNA transposon system.
Nat Genet 2000; 25: 3541,

13. Manno CS, Chew A, Hutchison 8, et al. AAV-me-
diated factor 1X gene transfer to skeletal muscle in pa-
tients with severe hemophilia B. Blood 2003; 10L:
2963-2972.

14, Manno CS, Picree GF Arruda VR, etal. Successful
transduction of liver in hemophiliu by AAV-Factor 1X
and limitations imposed by the host immune response.
Nat Med 2006: 12: 342-347.

15, Bontempo FA, Lewis JH, Gowenc Th et al. Liver
transplantation in hemophilia A. Blood 1987: 69:
172§-1724,

16, Ko S. Tanaka |, Kanehiro H, et al. Preclinical ex-
periment of auxiliary partial orthotopic liver transplan-
tation as a curative treatment for hemophilia, Liver
Transpl 2005; 11: 579-384,

17. Merion RM. Delius RE. Campbell DA, Jr,, etal. Or-
thotopic liver transplantation totally corrects factor IX
deficiency in hemophilin B. Swgery (988: 104:
929-931.

18. Boost KA, Auth MK. Woitaschek D, et al. Long-
term production of major coagulation factors and in-
hibitors by primary human hepatocytes in vitro: per-
spectives for clinical application. Liver tnt 2007, 27
$32-844.

19, Greenberg D, Miao CH, Ho WT, et al, Liver-spe-
cific expression of the human factor VI gene. Proc
Natl Acad Sci USA 1995; 92: 1234712351,

20, Hjortoe G, Sorensen BB, Petersen LC, et al. Factor
Vlia binding and internalization in hepatocytes. |
Thromb Haemost 2005; 3: 2264-2273.

21. Hollestelle M1, Thinnes T. Crain K, et al. Tissue dis-
wibution of factor Vil gene expression in vivo-a
closer look. Thromb Haemost 2001; 86: 835-861.

22, Kelly DA, Summerfield JA, Tuddenham EG. Lo-
calization of factor VIIC: antigen in guinea-pig tissues
and isolated liver cell tractions. Br J Hacmatol [984;
56: 335-343.

23. Rodriguez-Inigo [, Bartolome I, Quiraga JA, etal.
Expression of factor V1I in the liver of patients with
tiver disease: correlations with the discase severity and

impairment in the hemostasis. Blood Coagul Fibvinoly-
sis 2001; 12: 193-199.

24, Wion KL, Kelly D, Summerficld JA. et al. Distribu-
tion of factor VIl mRNA and antigen in human liver
and other tissues. Nature 1985: 317: 726-729.

25, Ohashi K, Kay MA, Kuge H, <t al. Heterotopically
wansplanted hepatocyte survival depends on extracel-
lular matvix components. Transplant Proc 2005: 37:
4587-4588.

26. Ohashi K. Kay MA. Yokoyuma T. et al. Stability and
repeat regencration potential of the engineered liver tis-
sues under the kidney capsule in mice. Cell Transplant
2005; 14: 621-627.

27. Ohashi K, Marion PL, Nakai H, et al. Sustained sur-
vival of human hepatocytes in mice: A model for in
vivo infection with human hepatitis B and hepatitis
delta viruses. Nat Med 2000; 6: 327-331.

28, Ohashi K, Waugh JM, Dake MD, et al. Liver tissuc
engineering at extrahepatic sites in mice as a potential
new therapy for genetic liver diseases. Hepatology
2005: 41: 132-140.

29, Ohashi K. Yokoyama T, Yamato M, et al. Engineer-
ing functional two- and three-dimensional liver sys-
tems in vivo using hepatic tissue sheets. Nat Med 2007,
13: §R0-885.

30, Yokoyama T, Ohashi K, Kuge H, et al. In vivo en-
gineering of metabolically active hepatic tissues in a
neovascularized subcutaneous cavity. Am I Transplant
2006; 6: 50-59.

31. Dhawan A, Mitry RR. Hughes RD, et al. Hepato-
cyte transplantation for inherited factor VI deficiency.
Transplantation 2004; 78: 18121814,

32. Ostrowska A, Bode DC, Pruss |, ot al. investigation
of functional and morphological integrity of freshly
isolated and cryopreserved human hepatocytes. Cell
Tissue Bank 2000: 1: 55-68.

33, Ohashi K. Park F, Kay MA. Hepatocyte transplan-
tation: clinical and experimental application, J Mol
Med 2001; 79: 617630,

34, Kobayashi N, Fujiwara T, Westerman KA, et al,
Prevention of acute Hver failure in rats with reversibly
immortalized human hepatocytes. Science 2000: 287:
1258-1262.

35, Tateno C, Yoshizane Y, Saito N, ot al, Near com-
pletely humanized liver in mice shows human-type
metabolic responses to drugs. Am J Pathol 2004; 165
901-912.

36. Hamatani K, Matsuda Y, Araki R, etal. Cloning and
chromosomal mapping of the mouse DNA-dependent
protein kinuse gene. [nmunogenetics 1996; 431 1-5.
37. Emoto K, Tateno C, Hino H, ¢t al. Efficient in vivo
xenogeneic retroviral vector-mediated gene transduc-

891

tion into human hepatocytes. Hum Gene Ther 20035, 16:
1168-1174.

38. Yoshitsugu H, Nishimura M, Tateno C, et al. Evalu-
ation of human CYP1A2 and CYP3A4 mRNA ex-
pression in hepatocytes from chimeric mice with hu-
manized liver. Drug Metab Pharmacokinet 2006; 21:
465-474.

39, Greene AK, Puder M. Partial hepatectomy in the
mouse: techiique and perioperative management. 3 In-
vest Surg 2003; 16: 99102

40, [to Y. Hayashi H, Taira M, ctal. Depression of liver-
specific gene expression in regeneraling rat liver: a pu-

.tative cause for liver dysfunction after hepatectomy. ]

Surg Res 1991 51: [43-147.

41, Kurumiya Y, Nozawa K, Sakaguchi K, et al. Differ-
ential suppression of liver-specific genes in regenerat-
ing rat liver induced by extended hepatectomy. J Hepa-
tot 2000; 32: 636-644.

42, Rawle FE. Lillicrap D. Preclinical animal models
for hemophilia gene therapy: predictive value and limi-
tations. Sermin Thromb Hemost 2004; 30: 205-213.
43, Fisher RA, Stramn SC. Human hepatocyte trans-
plantation: worldwide results, Transplantation 2006:
82: 441-449.

44, Huth-Kuhne A, Rott H, Zimmermann R. etal. Rec-
ombinant factor Vla for long-term replacement ther-
apy in patients with congenital factor VII deficiency.
Thromb Haemost 2007; 98: 912-915,

43, Rosenthal C, Volk T, Spies C, et al. Successful cor-
onary artery bypass graft surgery in severe congenital
factor VIf deficiency: perioperative treatment with fac-
tor VIl concentrate. Thromb Haemost 2007; 9&:
900-902.

46, Arruda VR, Hagstrom IN, Deiteh J, et al. Postirans-
lational modifications of recombinant myotube-syn-
thesized human factor [X. Blood 2001; 97: 130-138.
47, Masumoto N, Tateno C, Tachibana A, et al. GH en-
hances profiferation of human hepatocytes grafted into
immunodeficient mice with damaged liver. J Endocri-
nol 2007; 194: 529--537.

48, Walldorf J, Aurich H, Cai H, et al. Expanding hepa-
tocytes in vitro before cell transplantation: donor age-
dependent preliferative capacity of cultured human he-
patoeytes. Scand J Gastroenterol 2004; 39: 584-593.
49, Azuma H, Pautk N, Ranade 4, et ol Robust expan-
sion of human hepatocytes in Fah-/~/Rag2-~/-/[12re-/-
mice. Nat Biotechnol 2007; 25: 903-910.

50, Slehria S, Rajvanshi P ito Y, ef al. Hepatic sinusoi-
dal vasodilators improve transplanted cell engraftment
and ameliorate microcirewlatery perturbations in the
liver. Hepatology 2002; 35: 1320-1328.




=
#
W
0
ho
1
C
&
B
+
b

i

20,

R

)

—

RAOBRENFWo—o .0
ENER b RN 0 4~ 1 —
S TFNEL

VRV KORRER KROW
WLHI- IR 2028 008R" g
R A B R W4 ° Bonn 58 ~
BMalmoN D <11 — 2 Q&1
E#EVEeR” HEREND <0 —
RERREVSKEBEWR W 5 0°

—FERORBREERLO IV
B SERROUKVINR R
FOEVERIBURORUNIY
S8 —E—EEHFEO~NY
MVa—RE it QIR N M
MR~RELHDEZRS~N
U —REP§08°

WeR —~—RREKE OV
HEEUIP IR HMEOR
DEHVRRECEE (EREKER
LHMHMN-ESHNEHRAR =22
FW/VWFR ) ©80° BR&
AR ORIV L O VHEER S
DERHELSRIANEEER K LW
B S0 SRIEBM~N VY
S SRR | RIS e’
DA N INAE NS — T N D R
—HEEWEA R EHE A 8T
TRUOUERS—E—~O NI~
11— R 6 e°

0ROy om0
1) MERERFELDFEEEERS
(BER B IH R NREBERES
ELEREYR19EERER T/ X%
BRG], R, 2008, 2) I8 1R{&, fib .
ZHIBRT CRERE, 8 , X0EE,
BRIR, 2006, p1686. 3) Schwartz RS, et
al ' N Engl J Med 323 : 1800, 1990. 4)
Bray GL, et al:Blood 83:2428, 1994. 5)
White GC 2nd, et al : Thromb Haemost
77 1 660, 1997. 6) Abshire TC, et al :
Thromb Haemost 83 : 811, 2000. 7)
White GC 2nd, et al : N Engl J Med
320 : 166, 1989. 8) Roth DA, etal:
Blood 98 : 3600, 2001. 9) Shapiro
AD, etal : Blood 105 : 518, 2005. 10)
WMFT It BmREmERF19:
510,2008. 11) Hh—ER, b B
1EIERE% 19:520, 2008, 12) Lofqvist T,
et al : JIntern Med 241 : 395, 1997.
13) Manco-Johnson MJ, et al : N Engl
J Med 357 : 535, 2007. 14) White GC
2nd, et al : Thromb Haemost 85 : 560,
2001. 15) InoueT, et al . Haemophilia
12 :110,2006. 16) Turecek PL, et al :
Haemophilia 10 (Suppl 2) © 3, 2004.
17) Negrier C, et al : Thromb Haemost
77 1 1113,1997. 18) Dimichele D, et
al © Haemophilia 12 1 352, 2006. 19)
Ehrlich HJ, et al | Haemophilia 8 : 83,
2002. 20) Hoffman M, et al : Thromb
Haemost 85 : 958, 2001. 21) Santa-
gostino E, et al : Br J Haematol 104 :
22,1999. 22) Lusher JM : Blood Co-
agul Fibrinolysis 11 (Supp! 1) : 545,

2000. 23) Bt B8, b Bmigltme
55 19 :244,2008. 24) Lusher JM :
Haemostasis 26 (Suppl 1) : 124, 1996.
25) Takedani H, et al : Haemophilia
10:179, 2004. 26) Abshire T, etal : J
Thrombo Haemost 2 : 899, 2004. 27)
Parameswaran R, et al . Haemophilia
11100, 2005. 28) Kenet G, etal . J
Thromb Haemost 1 : 450, 2003. 29)

BEE BS, fb 0 BMARikIRES 19 : 244,
2008. 30) Leissinger CA, et al : Hae-
mophilia 13 : 249, 2007. 31) Di Paola
J, et al : Haemophilia 13 : 124, 2007.

32) Brackmann HH, et al : Lancet ii

933, 1977. 33) Freiburghaus C, et al :

Haemophilia 5 : 32, 1999. 34) Maus-
er-Bunschoten EP, et al : Blood 86 :

983,1995. 35) Dimichele D : JThromb
Haemost 5 (Suppl 1) : 143, 2007.

66

BARESEHEE No.4413 (2008 11 A 22 H)



SHEEHNVER" K&l
NHPER Y ) A Q iy —— N mERIT
37 HWHBERHE® <+ ©f 0
NHERI ) St et
RPN S O S~ RMub AN
< RERORW 5050
©@rFVla S g
rFla REERYERESUR
HeooolNE DIREN-EE
#HRLRB (FFXNE) RKEBY
SHR EHHCITHHRISE
PR O ERESER-OREY
HERTHSVOREH ©oF%
EEH O HHE LS O UE R
S aPCCRUPR” FiWBK
HOHEBSVEHERE- KNS
W5-20%R" rFlaRubim
BEPROLRUDIVBIKERLS
0Q° DRIMEO rFalls
Va2 aPCCIERE" ks S
PRI K AW T Bidu s 40 5
A R K a8 e
BUVYIKHEEHSRNG
BESH
@ rFVla B EEEE
rFlaS—~HEH YN~
QB P ER N - wEP
B ERR AP - RAS - E R B EE R
P EIER 48100 a6 4d”

.
piio

RYBHER-2R BimoEm
REBSHES S EER - &
#BETFRK S
Parameswaran <8 1" ci o o
NI YO R ubiE Q0 re-HE
HEESRY BieEl el
(FR) WwHEH U EHO W
550° 0O Kenet % 181 53
U Q I S v~ o ¥\ P E
bR FEN\ FooERubuEHr
SHERHKRIO R0 1) AWEELD
=7 R EREE E R S TRV
MR FEEER L -ORER R Q0
WS 0L° oW IEERE B ER
A EEEHER IR R E R v € 1
BERERKRHELR ©RHEHC
o4~ AL iR ¢ AT HIE
FAMO 4% 5 1) VRO R
S42°

rFVla fE RIEE EMHL O S
B FFEvVHccon@UHEY
R RN RREV KR
S0RT IRE IEERESE R
B QREHBRHS N D X&—Y
—RERWEwR” B ubig-v

Ef CERHRMLo2uT°
BRI

IRE ~ N MY~ st
BEVATL XHEHEHNY 40

ERERPHEHmUR Y 500
Dimichele «© € #7z2 o 18° =i
EadedVya~KESEEV S
AN —=2 & aPCCH-ERR bR KB
SV AN RPBESE-RS - w
RE (o - §—KRm) 7 Wb
ERDS—E\ D\ B Kbt
FESHENE (B~ o
ENE) e O e

PERREKY DEEMOHI-R
RORKLOHITHEL (D8
IS ) DR OSSR
ROKNEBAREY S0
ROEMURUER~E &R
HROH-RRPRR—~ELE O L°
Leissinger NP aRNIENVENT
—HKewERY ROV oRmR-Y
LDL 40 W aPCCviNEE UM
HIAV S RQEEUR IV
HERBEEND RO $UE
LEROMO 48R O 42 0)UiRdn
S50

R rFllaBHEBRE S
AR R ( SIREHRE
AR O RTIRE rFila
SH-BMD (Nnoco—mwo ¥
FEO-cco ¥\ o) ik
EONDHERFNRY REBEY
ROHFFEHBE/I W S 4200

RBEAULLE DLROYT K
X KEEH QR L 0 -HE
REC LR 4@ H MR D KR HEEE D
O Q4800

TR I KREELS0ME
b LR QIR R S ERER R
BH w6 200 °

SRIBIRKEEH

RO REH (— & —) 1 Brack-

—_

mann C8 L [EEL R U ED
DAURHYT BFERNCREEN
R KIE L IR O b Ao 4 )

AN DAY - QR

WRODAD wAMUR—QE
KR QI 46 10°

et et SN £ 1= R N
o S I 48 2@ & — ¥ Brackmann
O MUY 5 L E B g
(BonnNBO -1 —2) & I~
KEND—HEN oo BN O
HERMN-RFWNEN\ D mRn
4 5Q°

T — o QDR ER T 0 RIS
WERURY EREER ~a
BN N WEED O —
—ESECY N VYA —RIEWK
TRLBUNT RN < RING Sy
mm\w%Zm_SoTU,P:IWT&
@80

AAXESEHI No.4413 (2008 £11 B 22 B)

65




2 1M B SN B R B R
R (FWla NEPNN®) QBT
fa8re (#K—)°
©@aPCC
®aPCC M~ mHHH4E5K
3R e v B OB
aPCC Y & N M IEHERN-
AN DO NN RERMN
BRSNS O < EhHRR
AR HIHHEHR RN (Xa)”
SR RN (X a) " HEERIER <
B (Xa)” EHEEHEEEMN-(Ma)
S0 TN N £950 © HEHHTEIR
HRM-24mu 2t 500° aPCC
HELEROHMRR I NI B®R>
BNh&ieHUN D DNy AU
HHERHEMGERND DN A —
R ERIZE Db 2 1N S
B J U VIAO R 5020
HECRKERECENER L
0 aPCCOMHIFHERUER
P RRER S - PRV BER
HAEUBEPQRUERE Q0
BroRe~EH 5 aRGNE
- R RO ERBURY 5 LS
O IR SR VKBS
FOEWELEE —ocoHyuN
—te e o M N — 2 (BR)

REHEUEEONRT FHUN

—re R BEREE
46 0 LE° aPCC OB ER L
CHEUVONBERIR NERL
RER ~ERPLRERVELOL°
DR OV aPCC OB ERup Y
BHEREEIR-L2/NSLOE
A @ 1) VR RR R

@aPCC L~ g -

Wi © H S

HE ERECTMNN UMY
~KEROEE SR HED
aPCCHEB VR0 v 4
EHRE S KW I 5 L I i
EiE S B i K R i
(A—0) RESEE” oty
WIS KRS S SVQEEL S
SHRQREEAE O L°

D& HE aPCCHEHEE
U EBERCRMREEOVS
2@° Negrier & € BB OE M
EESUaon SEQLEER
Bt OV aPCCREBWRW S
L0 E-2R 5 CREERE(SE)
a8 0 £2° KyhiE v B RE K
REE XREDRE KHERR
RERE EHEREEASUSE
YR 5 4° Dimichele £ S EX
RO U NRE KRENK
E RN AL~ N K

HESAUVEELURY S L°
WREWVHS aPCCUROWV ~
SAVAN~-RESMD\BXH"
PRI QEHEEERE O L
LR K-EUEEUIHEE
RAHLSR O DRILSRO B
SR KROCEERER
WRHLNLRY HREV-2WES
FERKpE S HEmE U»aPCC
WEER T AUrQ 0 L4 O 420
©aPCC S #3

Ehrlich «©Z S F41L 40" 15
BRrococoHQ aPCCHUP R
HI LT MR8 (adverse event :
AE) BREV VO QER
RO -DREMSN C EE

EQ <@ PR DRIBRE’

<mPBEHSEFIE (Z) UE
RO HEERED X ARERO
RA4° HBC o ERERBR UL
04° @B KA wERUN
8O | ) P 48 SR P I 2 BRI B Ao 0 + )
A0SR RN K 48 he°

Q@ rFVla

rFla® ~Naya—Hoeg
REBER YR HEEHERREY
D=l URRVEKEOE
YR & aPCC AR T B £
Ll K B R 6 e R°

¥REOHE = RN~ HR i
ub L o B R M B i £
FELEHUAONUNT — K2
WHBE @ 1) VRPN O R WY 5 00°
Flla EeREE JERRE
R upas v S HEE R e D
VA% WEE HEEEXKCHRE
o fE K U R UPWE R0 1)
Hre’ RORSHEREKWED
LRHVERIIUVS 508° 3
D7 R X b H S L - Y
WET QUL e oD
S LR ERV-HERERTEOR
NIFRUIY--N K STPIFIVESN L
R AR R IR R e )
QA o E A R ubEE BT
05 TR R I & O RO
®rFWla oozl -

vl HEinE
KHERE CHERE RE
BEGECTE—~onE S hE
AR rFa SERFwE RS
LTI L0 (FVla QMR
TERESVRVIZIR 87
IRPL O KeE-2" BE
EREHES QKA RNER
ﬁﬁﬁmmm%ﬂuﬁménfw
@&°

RN N SR T Hir

64

AARESHIR No.4413 (2008 £ 11 B 22 )




2.

Grdr (g >~ D0de s

-e1jUs0U0d X9[dwIod UIquUIoIy)
-01d PIIBAIIOR) REWBFRODRE \ (Y,

oo O REEREE TR0 N D
SR RRE 0F A

1 A EE A —REnERREICHT HARMABROTIVIY XL
2P R—HEH>10BU/mE DBEEMERROHABEERT 2.

B SR BODEIFER

FEHEF N S > A< TRy
EFSFBWAISERMEESH
N\ Qo BN — N (5,7 ¢

ET R %
@) h 2 ¥
IN T 7 ops il
14w <7
N =5
A 1B
I ° 2 P K
m -
I
& R F

oL v
5 o~
»E o
2T K

AAEEHE No.4413 (2008 £ 11 B 22 A)

AN @S e (v sE et

mE AMA/ TR C B RER
<

BHERY— R m USRS

o D¢

F1BIR 8 2B/IR
e ERBHEVI(X) —
n—L ARV A B 7403 INA IS SR
BE~hEH
DO gy BRSSO
xEmbsio [ TR BT 245
Ewalfil N LA Fl
<5BU/m4 Ry H—
EEOGM %%%%VM(IX)__-
*FH R 345 IR
e SRBHEVI(X) —
RIGHETH 7 85 INA IS ABYH
= - = (fndEAxBa8) *
Eé*g(;)j a Eﬁé@ﬁma XA PSR || BREHII0
— T8
x4y EHEENX) A —
O—L AR 8- ity INA IS RS
MR
INA L AR H— INA TS A EREEI(IX)
RFRH
e * : BREEI(X)
RIS {A4HX§§H—- B A

(FERMgIEhSPEROFBBRAA K51 &)

SRS EEERFS
A MA/ AT A< BT EER
—_ (%, N IRIE S B |

S

4 RN

oONG AT

E|55 00 (v Qe BN M RV RESE B O
SORBNERRSHNEESES
RIS EIHUAIEESR

B AR\ WS -odHS

—N TS B AR
(1 oo B R TR B F A CEMt

S+REEISEREIBE O
FOHE L OIYECTC o0



fﬁﬂﬁﬁﬁ%tﬁ?éiﬂ%ﬁ
Remse D) RER0LLERC

RN N HBRER TS

BREIE OKKHE" &2
HELSUERIEVIRO S ey
EHEERURPE PR S
RERUSY 50° W B
Rig” 1€ KRBLHESVE
WP Rt O 5 Y -omkE R e
IRMEREUR Y 5 0°
HHrE S O SRIE<ERS
H-FHRoHgHEEVE an
<> EERXKERNAINMN) R
BIHEILIV IR DD
IXEER 11 Ao 1Q AU TR EK 13 R Ao v 4
RY HENCRWESAYE 2L
R VXERER I e © 8o H
HEREUEROVE RERMNER
O AUP AW RO AT 4% 5, °
SHERREHNVERHMNR
=k
EHRIEERENETECERCE
4 fellR O U e HiY
ECHEHMSEY LR WE-D
27N IND N e HE & 0H
HPHEONLOHBEBIREHMUR
L0 048se°
HEREREH Q- RRH LR
RERT RERMN-EH~ENS

Y EHEVR—~ENTHKES
i L B O H EHEE RS S 7
BT HE S 0HEC P& wite
ST ERELERV SR
#1 QBE LED S 1V 500° HREE
S-SENFo—m - wENEQS
b HEERBIRR LB Pe°
WO HE S EIRE<EimvE
SLBIUS ALNE N F O~ D
NER L 00 WEREIREEHY
HEOLEESOBULVHEU R
SV OBRREER - BRENER
EXNNOBIRMORS8ER 0N
HAVRRORURUEe

R U U HBRERENRR
EHHC IRIE - TR0 &
HOLY BEMHLSSEDN~D
~REREHEUIL URBe
—~RBRMOHEHEY RERN 1
N E\TSHEC HIRE<HERERE
WEHERURELD DY ~ooolh
HOWEBWRNLOVERER ¥
BERUSSHERBIRESNEE S~ N
TN S O giEE o SRS IR
ORUE VR I VRRLIVR
R uEe

B FERENY 5 0w VBN
N R BR<EHGTERMCIES
HirE - EESN ( BRSNS

RO RER L 60°

ARABIREL. Lo 31
HigiE T

A ANIATE TRV E; ]

A AN S~ SR ERMN-ERR L
SRBRENOERN HEFOR
ERM-& R RN LD ViR
NIRRERM-8 S BIRB RN
EEREVE0° 18U ~
M —HREE QN SR &
KeESo-2RE L ER° ~ A
VA~V QRREHY ST BE
P~ - MR U B @ R
#IX12 (anamnestic response) &
HREP R s KRR U0~

AUV —QRBRAMS S A TRN

WO AN A - | B
HEOWVEHKP e v hURTQ
ISENE-S L Pl

BE@R v [RERN
HEBIMRES N MV —RES
BRI H YRR ] VR
S 5000 FEREE M-S hEE
BEEIRKIBGE S E RN - BsE
LRI D\ FXHE
AN A~ REHU L PEE WY
LA K% N &~ (high respond-
er HR)" BREHM O KR U &

KRRV MDD\ BHESHEW
0~ X% N ™ — (low respond-
er ; LR) A4 @ 1) b ER 4T
b 5reEe

B E LR Q- 50
A R~ T ER © HED
B ) MUREVER° B H
BEEOHEER vH>yuvr—R
B Rig# Fie-HERHSN
REOFEAQ° DRIMRO™ 1)
SR INT N D 2
VR CEMOHEIED 5 N
R S R1AI-D% 5°

IR N VN & —SeokiE R
E#U~N VYA —KirE Qe
SR L R AR R N N (B )
BRIV 4LF0

SR N O B A U S upag
wMD\ BHRIEYT iR
FERIRID R4S 5 e QR — B 1
BRENCRICWL S sy
EREVIEOLQUE Ny
- R M mEE-HE N 2 U
XS ETE W BAN W RUbAe® vwm
PNEBHREL 2B emD\ B
RUYLHROULHIUCER TS
FHED R RL L KA
s8R wRoaglHK
FKPECHT FEREHVHK

62

BAREEHR No.4413 (2008 £ 11 A 22 H)




mster kidney) BE v # ww L
RERM i N HEEAND e
NN —7 size exclusion, WERE
LA QR b SR HER L
DD EaEe°

—mooeolFt!” 4o LR EQ
4810 E R B < 8 Je (previously
treated patients; PTPs) REWE
YDV RL VHERSEKER
RBURT KBE SR
HERHRFILRL LT

R mim i S K S 18
+ 17 ®EERMN-~von Willebrand
Bt (VWF) SEcDNA®OmO
(Chinese hamster ovary) B8
TR W YU SRR 18 8
EHr BRS¢

KBRS IR D ERE T’

e fo LSRRI © 4% S B (previ-
ously untreated patients ; PUPs)
SER<4DPTPs SEWEREVO
LR/BRERREL S oERUS
NEFE RemE QIS
NBREL S LSRR VR
SEHREOVHEED" w7 RE
K-S HHEIC N IR E
M~ ¥~ 2 N s N (human se-
rum albumin ; HSA) W¥ B0
ISENESES]: QR SR

VO munadQL Lo
FBAUIWPAS A D~ KB
RNBL S rIFMIRERUVIL ¥
BEDH—BTRREVEE L HH
HBE~N HERK-PEH 0
LI@o

RS N2Nm NSUCREE
HKEOVRHHBECEV | RER
S48 Lo HLQ rFYI (plasma/
albumin~free preparation ; rFVl -
PFM) RERURL® ~——EQ

PTPswR& Y DL rFW-PFM ~”

HHKXSFIRAREN S I EInE N
O XA&~L ~HEREVREES
{ERH S PWHHREORUNKY
R FUIER S WM B do s
PEHD O O80T

U QS rFUIEE N G S #
ERMNWBeRRVERER” M
Lorae N EMRE (maQ-mE)
SERUR Y 500° rFUllY O RE
EREKU4s BREBHEEU-D
N2 M Q rFVESF &)
REAINVRWY S1R° O N2
N N PEBURWY SSLRT M
Oo-mRERRUEREY SRR
R ES85°

NRN NERSRES P
S o MU0 LR

ECEHAKMEHIN® s
1 I~ PN CRERMN-Q
B PR F e IBEREQ 1F
ISERBERORIRAE
FRECRIRE MERESR
~REEUM O 550 ) IR OO
Q&R Ee°

@8 KM B R R RS RN

B

N B © RS RN
E (FK) 2V UERLRL” &
EEIC RN NEEVEEURY
5n°

KERD WeEMNcDNAWO
TORRUEIR]R WL
AV HIEMHEE N RN

NSO RREREONESUR

PSS BRI AEIGY
CERRRERDOHVERKRS
HH- S L v B#CER
HEBRRV D B ES CERWITA
@°

PTPs® 58+ %5 PUPs® s 2 &
DLEEREEUR LY ERE
KO HHHEKBRVRE VS
FHL20Q EHF SRR
SHRHEHRERUR Y SR Ry
H o 3R R\ Q0
L REHN R S0

SERIEHEERVR Y-
DA

HiRECEEU T BREY
P @ —INKER P | R
B RS 2 CHERN-MEHY
Fi oo LR LB R IEEE
AR R4900° NIRRT
< IR JERE Qo AR A0 O 4 S 3B 4 0
HEE VR EEE T Ewh sl
SHEMMUEIINS R HEY
NS EFCWHRERN DI T
| FURERMNEES 2N\ S
AN O R 5% HEHKS
Vel 12 4020 S b I R BPIE YU 2 1R °
HLEHCHIRKEONES 8
EYDN & —~REROVHEBR R
BB N R R
Kifa—~oocoRIEUPRQUQER
PIREBURY 5% DR OV
E RS R R i
M A BRIR S 5°

W) WIS & QTR EE
2N HE A ) 2B A
ey MBS EMMER
ERHERE-2US 0V BERHEK
ERUENBEHER O WEER BK
SR IN D ey B
BHrKomm U MOuRR/MR
A D (D A R~ ERER

BAESHE No.4413 (2008 F£ 11 B 22 B)

61




#F1 MEFRAEREN (TR 20F9RAAE)

BAEE#HE No.4413 (2008 £11 B 22H)

N , Y Y 8%
7 e Bl b (847//5A 7 L) ot
m¥Edse | 7OATA MM | BASRHFH | /R EVIRFE ./ | 250,500,1,000 | P T I 5HmM
& O—F LAk A
AR/ REE RIS,
FIT740 KL~
>
@ m¥EdRE | 22770 MR [ {ERiE | miE /A >R 0| 250,500,1,000 | FVE/VWFE & &
X FORRREA | % h/m@ma, T/ 8E, LTI
" Jalhbb—ay EAL
;% BEF | O-VRIMRS | YT | BIEFHEABRI /S | 250,500,1,000 | 7T I RN
| MR IEFE/ 70—F L
% Yk AR/ RS
LIS
BETF | FRACR | /Aoaa— | EETFHEARZ /S | 250,500,1,000 | ZILT I ERM
Madn WEFE/ 70—F S
Jiik/eEsifL, (4
VSR, R (7
NTI)
m#EdRF | /NI M frkiE | mE/MENEF T/ |250,500,1,000 | PILT I 500
FEMER |~ O0—F Lk R
hnE, S/ 7«
ﬂ?i}l -3y
| MRk | YUY -M | ZEVIL | mE/AEKRFE /| 400,1,000 FITZEHM
2 Jr—% | oO—FLE/RE
e EMAILIE
5 | Mk | PPSB-HT[= | EA%E | Mit/T&/ —JLAIE, | 200,500 EXET AR
F¥ s s NI
Mhb—S3>, €%
gt
L | MUIEE | 77/ NOAE— | i/ BEETERAL/ | 500, 1,000 EHNEXATE
18 ] Btk
ERaer | /xeTY | K | RETEARL/SE | 1.2mg 48mg | 7T S RN
5 |maax AL Wi, 1A %E B
| EEMEH
*von Willebrand lOE A & L TERENS.
z AR F R ODfJi‘nmﬂ/'?’ﬁﬁ%ﬁ &XEL4$E7UU
gALzmozs OOfuwox4 Bdcs U o=~
IS FEEEEREEEEEE §EA RN S
PH T o REFEREREARAY Lok CY PR E TN
Ao ﬁ’*ﬂ%b:%ﬁ%?ﬁ&}ﬁo&@‘f: :X@%fV?‘?ﬁ
£ O LEMABoAMMMI Y OWETEAREL wW 777K
B T a%kg 2 McoYHBEREQOTHLT 1
Hw ct¥®sS9 #HpBomgk HEEF CZBEL LYy
KR wRih>E 2204 B kxR FEgic) %4
7 WP H-H BELLIWANVZE DRI E L ZHFY
ge FHEBEE BECTAbhbmBEL L ATALCD L NVK
SF o ATWlo WHVEERPLYBALLAR s A4 VE D ER
o RWRAE M ZBHRAXIBAVAZIEN @2 Ey &AE7



“ ERESER—IFNOHR

[Bx om]

S e R g gl
2 18 g (Ow L)

EREHRABR S OHB KNS HENECIEEORERN
1810 5 IR ENREC EIREHVIOe® Wi NEREIRIHCEY
REOALISNIR® 0L REIRKHEHRS T IKIHIe#IRNG
$0" TAVUX—KIESIHEREPEHOIMVIKR®

Bogu

EREBIRABHSRIE BE
B BRE OMEsSVeHER
KWKok E 7 RKHEE
B 4E © F VW R IE-0 R ERER R
7 RSO SR 4900 HRE

RN QUER - MEE e R SR <

REEM- CEEEGEREAT S
Q° B4R QR S HERA L 42
¥ RREC SRIE< S Hikmiw

BHw—woq SRENR~
ORE Q™

EiR Q4 R B R
BXHEAS 10 5 T8RS RN S IS M B
RS EEEN- 1 KL
RS HAEHREHERK Y
K Ar0°
ERIECEHEN KN oRE
B REENQ ERREEV A
3Q° BAMERH DR X2
SR R0 S #IH L

0V ERE SRR KA
RO WO HEBASE
S NIk I N B S IR
MR EULCRENEFIUIEWY
PR QIR BRI L A N D
N Qe EiRE®HLQT D
PEHNEQ T O T Mt ndE -
S50

R oD MY A—HKEESH
SRR VRN B
ERUEORYC EIRIECSHME
HOKMSER VSOV IR’
e K HE K O ## 4 K
g S o BRI ISELEE
LM 2 W 50 Q2K 48 e°
Wt REEL B E RS
RO 5 BB e°

$+—0J~K
MRS
ARA
M&HB
EVIRTFHRE!
Ay —

T AMM RS
ERIES 1K

TRREHBRECHR
HRIECHHASHE URPQ
HEEEOmMELR HRERMN-E
SRR RN TR L 6 RS
aer0° BRENRTEL SRE
HEEVEENESENBRRE Y
KRWURR (K—)°
QERHEKRT

R ReEVEEUS S
ESEKREREN 60 5 Bk
EM-RED BEEROXAT—
ARG Z <& WOLRE
HE L R BRER ~ O BIE I
RASA L@ KIS HET WA

BAEZEHME No.4413 (2008 £ 11 A 22 B)

59




AAMENRFESMIE $oBE 1S 20084F

Ny o REERS Y — X

MAKAA ey —IZ0$ 5
INA XA E R O B B

gt W HE =
AR ERR /N R

=13}

E B

MmER A A ey —EEflok B, BEOMAFHELRO CTERZBEL 2o Tw
5. A, 4 ey —EFOBRKRIZBWT, FARE, N SALNFERREERRER L,
BEOBRINF A 2 TX 2 B, BAETIE AL SZ blgEE LCEH SR TWD 28R GE
R0 bo vV EAREA L RE TR BESERE VILETFRAD &, wihd BB
CBIA MO Y VARG AEIES A LICEiEmEY, BEOQOLDRLEIZKELLE
BLTWA, LaLads, @ikt =y —o@E, &5 EEE 8E$ 5 Ik oRHEENY,
FHOFMOME, EFEZEL EORBIOMELLVOPBHIRTH L. 22T, SHLLE%,

FHREA e €y —iaERA (OS82 LmBAD) ORESRHFIN TV,

#

AR A SImEEES VIIERFOEMH 5\
WERRE D & D R MO M i 8k R EE
T, BEFHEIRELE L, 2o, HmEMLED
HETH A, EF, HIMERISH L Cidg VII
HFRANC L 2WHBEEITONEN, BED
10~30% (A b VI RT3t % REH
(A ey =) WHRTHIENHBY. —H,
A ey —2HgETLE, B VIIEFICE5H
FeRED MR IIHEE R W LR 572012,
Dol ERIEbOTHECR S, o7,
A ey —BiEomkH A BEOINEHR,

il

Nogami Keiji

(T634-8522 2RISR T 4T 840)

7 F L R ! roc-noga@naramed-u.acjp
F——F:MAKA A reEd— AR
Wb, EWRE VI AT

BEOMEFRHEBEICIBV B CTERLMEL
o TWwWaY, HE 4 ey —EFROBRICE
W, DREOH VI HFRAE 5T X 5 PHE
E 2D VIIEF 24 STkl a iEh 5314 2%
AL, 3)RBEEEREL L, BEOERK
WHEZCTEL ARBTI, MEAKRAAL Y eE sy —
DIkMEEE L TO/NA 28 A L MEREICDWT,
FOBRESSIZH LR RIS 5.

B, 4 /ey —Hfli<s Nt X 5 EAL/mI
(BU/ml) CH#id 5846 % Low responder, 4 ~
LV -l REME =5BU/ml % High re-
sponder L MFHEN TV 5,

1. 1> E2—BiENkR A BEOLMEE
DERAY

4 ey —BHEEDEYHMERIIHT 5
IR EICE, N 8RR L KEDOE VI
HFIZ X 2B ELH L. {1 VS —D
Il KSR X OCHIUEROBEEREICD L D&



2 MEFHAA e ¥y —iixd 254 /8 & kg

Low responder -
A e g —Hfi<6BU 4{:

High responder —

BEOHM
A b vy —hifizs8y —————————————
Low responder —»
A4 e e H—H{H<5BY {
A High responder —
AR

A e & —hifi=58U

F1BRFARMA B 2 BRI NA

ERAREVIIIETMA | — | APCC, rFVIla

APCC, rFVIia — | BARSEVIIIRTFREA

APCC, rFVlIa

EARBVIIIRFHNA | — | APCC, rFVIla

WARSVIIIEFHA | — | APCC, rFVIla

APCC, rFVIla — | EHRSVIIIETRA

1. BVIIRAFT e 2 —BEGOLEnEE
A ey —BHnAR A TOLMBRERHORIL, ECHIEROBEERE LU/ >

LY —DHlICL Y RET 5.

£1. BYETHERIATWI NS /N EMEAREE (2007 £)

WA D5 We MR SRR e Zoft
BHRZO b 7748 AsAy—it W/ REEFEEL/ 500U, 1§ L # XK
2 T EAMA LO00U  FEEHkE bIF

Hra il
BMETARAE  FETY R0 EEFRRL/GEML  12me TAVT I VR
12 VI FARZH A4 oW, REEEA  dsmg N

BERAZRIRT L (KDY, BRI, HFEN
HoA ey —hHiliz5 BU/ml Thhid, /4
PSAEMPEERA A BIRT 5. £/, 1 Y ey —
J1{li<5BU/ml T& > T¥, Highresponder 2 5
IERBRIC S A 82 gk i BH) % BIRT 5.

2. NS EMEEEE

NASAGRIEE 3, SHRROGERE TG
Hlbsgsrz ik, HVIIEFREIX HF
EHALEEZEE (54 78R) LCERE RIS % R
L, kMEEAAZLiIhHE. BE bLHPET
R RE R N 4 8 Ak g AN, EER T
oborerEeERRAE (APCC: 7 741,
Baxter #) & Bfx Tz BNEWERISE VII KR

# (¢FVIla: /¥ 7 ®; NovoNordisk ) @ 2
BEDGDHH (KD, AiFidmigmeHcdy,
HEEMBAZ L BT 4 VARNELABSBE L Tw
5. —F, BESECGTFHBRZMBATHS. »
ThoRHA S HMBATICBITS b vy ¥V ERK
SEMIESECIbmT 5, /N4 82 L EED
AR5 2B CH 548, b RE4T L
DREETR. LzdioC, EHREA XA
TETAHIELLETHA.

3. N NA M EESE

1) EMETO NS E EAAKEE (APCC)
APCC #AIHEBOEMMERRF (rrr
VoE VI B1Xa, EXaBF)EEELTED,



B AR i o R

BVIIEFZA L-BRERREZ N XA LCE
B 2R Uik % i34 5%, Turecek S, ¥
VIIHAFHEAFICEIDERLARRA v ey —
EFMICBVWT, 7Trba v v EEEHREX
HF2 APCC L AR LZFEE 6T L,
EHIHEVEFAIAAPCCO b v U VA KR
R SETHAZEEZHOMICLEY L
235 T, APCC DILMIEHDER A 7 = A M35
VEAFFETIC7a b vy EESRE X H
FAaATu by r—CEETHEIET A I EICH
5. 58 1 | 50~100 Hf/kg T, HILERIC
LoTik2~3E/BxE5T4. 72L, —HOK
BEEIZ200H8 M/ kg2 BA VWL IITT S,
APCCOEFMIEIH0~65% EMES LTS
A5, RIMRRIGESAEC, TAHMERICE DA
FHEINnB™. APCCHGICERET ARG E L
Tl A% b el S T %25, Ehrlich
LOWEIZL B EY, 10 FHFF395x10° WD #K
5-CHARE DFIEGIE 16 B1CH o 72, ML DOPIR
{%, DIC(disseminated intravascular coagulation)
ELRBEENS (, BERS, B, SEIMES
BEYAZELTETLNTVEY, APCCH
WRMETH A, EVIIHTFREVIIET Y
STAVMNEEARLTWD, $C, & VI H T8
BII T AV N E—BEEETAHI LD, B
CZFAAL V2qETHA e ¥y —TlL, APCC
DREHREHA ey — Dl LA TH I L
BhH(TFLRAT A v 7 IG)"7.

2) FEMREVIREATF (FVia) 8E

MmAH A T, FVIIRFRZIZL Y HNER
tenase IEWASHE SN S, § VI/HGE T %P0
ETHNERIEFETHEBL TV ED, SRFH
£ ZBEOHBTHINE, SNEROATIEIM
EROBGEEEZRECcCE R, LiL, rFVia
DMEH ABT B ILIERO X 7 =X A,
Hoffman & @ cell-based model MSEEX|Z X Y FiEH
ShTwaY, MEROFEEICT] & HRETF
MM TN S o#ER HREFERMR LT
B S b FVILa- R FREEEIE X EF &
Eib X, For Y UERMRI A LaL,
COMPMORRTERINS PO T IH
BC, FELZ74 7Y VEBICIEEST, 1kl

BEOBE1E 2008 3

fERHE LCIEART0THE. —F, EREhizb
TOryers, gV, VIR XIAFB X /bR
% positive feedback BEIZ X - THEMEILT 54
B, BRI E T o ey N—-2 b CkE
FBH) BELHY, Zol/MUEREE SR
FIRIED b O v ¥ ARG thrombin ac-
tivatable fibrinolysis inhibitor (TAFD™IZ X b #
BrWRIL, ToRRLE L2 EL
5% 2o rFVIa OWEIMER L RERFECTH
D, BRED rFVIa ZE VIIHFRE X HTF
DFFLETCTHIEMEALRECEL I LICh
5. rFVIIa & AR T2 i/ ML EE T 2 H
MBRT 2 HOIER T 5700, 285 08ER IR
THRENR V. SHERAEFRICLS L,
rFVIIa HAOFZRIIEH AL M T 79%, HA
HHIT65% CTH5Y. rFVIa OFMIZIZH
M 65 TCORMPRECEFELTEY, B
RS 24T Z W EERFIRITIT 0% (SET S & H
BEEhTwaY, 1EOHFE 813 60~120 ng/kg
THhb.

rFVIla OFF 72 FiL, BEFHRBRTETH
5L, BHVIHEFE—HAITHY APCCO LS
BT FTARATA v 7RISR ZWZ L, &
BEVLHELPVEBEOFIETRG TEDLI R,
BOEHOBEAN APCC IOV ELRTHL L,
ERBTONE. —F, RALLTE, PR
AT 27 B, NIRRT 13 B EEL®, WE
~3WHBIIRETHALENHLETH 5.
rFVIa #5128 E T 2 MigEmEH & shtn
BN, UHAEZE, MiERE R L OREERIR MARE
7:'; }:“0)#&%:%)3‘26 Z)Z[)*—Za).

4. INA Xk M FRESUEIOEIR

INA S Z R MEEOBARERICBWTIE, £h
FhOH O M EOFMARETH L. h
¥ T APCC & rFVIla OTRANC B 5 R IE
MAROECET 552 MRAE R o720, &
AT, TEA O LA RS 5 A BT R
BRsEM S N2, AWFRILFT B EFIOR, Bk
SO ORRN EHARIILO 96 Y — FD
ERICBT 2MBAOMRELIERE LD T
H5H. ERIE BEABIICE S 5 WRA O IR



4 MERE A 4 e EF —Ih 5,54 78 Ak g

MBRFETH-7. LELEXES, wW{D22D
BB CIEWEH oMY RICE AR SNz,
bL, GEOOBHTIEISRIEO NP o
BACRMANOEREEER T A ENEET
HbH., T, B—oRHZzEHEr>EHKS L
2B EME TS A Z 2B 5. Hayashi
LIZAKBOMALERMZ X2 LCMARAA >
v ¥y —AFITONA ISR - MR B AT,
APCC#%# 10 HM#EHR &S L2tk rorKxTI
A N9 74— (TEG) TIIMMEIR%ZRD %<
otz rFVHa MANCEE LA, H
B TEG O #ELX RO, SHICHKEKD S LI,
ZOBETIIZFOBR FVIIa BA T EAKRS L
MR BUORBMETLAPEHEL TS,

5. N IS MEEDHER

1) EAE FVia #FOEERES
rFVIIa 8#HNC X Y XA X2 MEEP R E <
RKETAHAZI Lol L LedS, 1 il ¥
YV — R 2 FH 5 E 8D 25 BHEED 22
HT® AR5 OLEEFER A EATDH
B.E NBOREIILE HIEWY, ik L7
£ 942, rFVIla @1k MA) R O AR ISERALIL/IMK
RS EASRS by E BN (Fa Yy
Pr—2 1) THhHY, ThimiEdRo rFVila
DOEBLAVEEIEKFET S, LcdoC, RW
A reEy—BECHAHRE I, FBER
B0 FVIa #H 2 EHERETH L0, XD
EHEORHFEERE LA, LVEwbT
YEUHEESBELNEMMEIEL RLEEXD
h5. Kenet Hid, 270 pg/kg BE 54590 ug/
kg ® 3MEFZEG L RAISOIEMIFELEHBLIE 2 H
L L2, Ho»2BEREAON Ao
72%. Parameswaran 5%, rFVIla O 525
U7z b sh i & et oMb %R L
P22 A, BRER (200 ug/kg )13, THRUT
ORBREE~EFCRE R Pa—V 2
bzb L, Mk OFERERIERBO Lo
EHELLY, X5IRE BHEEERS O
A SRS B IR ERERIC L o THOH LI
ENLPV LiedioC, BHERRBRGIIEER
BHBERS AT, 3, RENBLUR

BEREOVWTROHTOREEHLVIEENUEED
BENPEBSNTWSEZ Ens, REEHEZES L
THRE FEOQOL2HEBETLHLVIBAND
DHLMENHREETHLE SIS, &Ik,
HAETD, 270 pg/kg BHEIES & 90 ug/kg O 3
mExS5 ot AWEL 7 0 A4 —N—FKT
ey 2 B AT SR BRI T L, BT
HbH, BHETHBHRRERS OFMME LKA
HHHER SN, BERLEED QOL DU E» YR
IhTwa,

2) N X EMEEIC & B FRRA

INA S A b I E AN — R R A
{, i, BEROCENCERHIC N LT
Bid BIEEICOWTCIIHEEEE ZE 2 6hT& L
PLaHS, FHICLERES 2, LMICLE
GESBEICHBELTE AP LETTLI R
5, B4 e ¥y — B EE OFHR
H5AEB SN TETWAS, Lessinger 51, 5 iER
OMEHAAL ey —HEFIIC6H B LI
b5 APCC #H|l# EMNICHEKE L TZDO T
BRI LY. 5LV AL 4 5ERIT50~75
B Ar/kg B3, 1JEH TI00H i/kgE H T
Hotz. WTFNOER S ERMRTICIL L, MMz
A L CEENRFIRTORIFTHY, 261
BITERIZE® b e b o 72, rFVIIa 8 0 g K
FH% 5T 2 BRITR S Sk, BINTEMS
n7=2 &5 LY A, 200~250 pg/kg FEH ¥ 72
13220 pg/kg EHTH Y, 13 FEFIH 12 FITEME
B LI R L vz e s hTw
5. F72, APCC ®AIOL ik FRIRIIZ b BEE
BERTn5,

3) LN Nk A

rFVIla #HOEAIZL Y, MAKRA v ey —
FEFID N A 7S 2 MPEEIL S SICHALED, 1>
¥y - T AR BT AL £
DB ENE-TEBY, POREETHD
ZERTBEOR. FIT, SLLRAEMEA L
¥y — A RS Tw D, BE RO 2
OORAOBERNISANRZ 0 —X7 v 78 Tn
5.

A) EHREE VIIRT (FVIa) /8 X BT (FX)
BABH



B AR I 4 AR

Tomokiyo S XM AR A B L P BIMEIZHBIT
A IR FVIa ## oIk sy £ %, APTT,
TEG, bw ¥ Y AR X 5B HRAET
FHliL7: & 2 A, FX oWing, FVIia B & bk
LT, WFhoHH b BERFHICERICSET
HBIERBOLMILEY, &5, VI 2
BEIXREFA ey —BHRIAR A F 7213k
" B MAECTHREBIC, FVIa & FX OREHEIC
LV, BT FVIa B LY SFHICHEL
72, B Vv HWBRREMARB EFNVT
D invivo EEETH, FX LiBE L7z FVIla OEMN
X, BIEREZELLEELL F2, 20%%E
FZFVIIa :FXDENHIIZ 1 108X D RIEB T
HoltELTWES, L7zd- T, FVIla & FX
DEABANL, FVIla ##) & APCC HADR K%
RIETAHZ LB TELTREOLHL2ER - HH%
INARAEMBF E L CHBRRIOA ARSI TS
b, BIE, BAPETIOREEAOKREITONR
Bt IATHS.

B) rFVIla Z84k (rFVIla analog) ##

HE, rFVIa A OEREKTH S rFVIla ana-
log DI MAED, AR (FVHa & B L CTHED
TEBWIEPH|E SR TEB 2B TWS i,
FVlila %3F ® catalytic domain P ® active pocket
AT AT I/ BEREONT, 3BRELOT
I/ BBICET A (158Val—Asp, 296Glu—Val,
298Met—Gln) = & {2 &£ B, thrombin {2 mimic
L 72 E 4K (VI158D/E296V/M298Q : NN1731)
A, MAIE A M3 % V72 in vitro EERR L KK
Ay o7y by X% Wz in vivo EBRT,
& HITERIMA MR A (APTT, Xa 4 H, bo
VEVER) R, BAR (FVHa ICHARF L WE
KL HESNRTVEY N ZoERKISHE
DOBERMEOERBICBVWTEO TEHEERLZ &
Kb EBbhs,

X W

1) EAE HIV BEEFETH - BRI 5 FRHE#H
HE 1997

2) W ARG b 8 VIEFRZE (AR A). #HRIE
FEAE, MBI EREER 2TV, TR B
&AL, B, 1999,

FOBE1 S 2008 4 5

3) BE—E8, b ERA ey —.
2000; 11: 559—71.

4) 1B e i B VIIETFA Y ey —OREERL
HE M7 TAT  2006; 16; 49—60,

5) g AR - MAEEERAIE VIIL - IX JF JH /A o3
A, Biomedical Perspectives 1999; 8: 118—124.

6) Turecek PL, et al; FEIBA: mode of action. Haemo-
philia 2004; 10 (Suppl 2): 3—9.

7) Lusher JM, et al: Efficacy of prothrombin-complex

H it ik i &58

concentrates in hemophiliacs with antibodies to factor
VIIL: a multicenter therapeutic trial. N Engl ] Med
1980; 303: 421—5.

8) Sjamsoedin LJ, et all The effect of activated
prothrombin-complex (FEIBA) on joint and muscle
bleeding in patients with hemophilia A and antibodies
to factor VIII. A double-blind clinical trial. N Engl J
Med 1981; 305: 717—21.

9) Ehrlich H]J, et al: Safety of factor VIII inhibitor bypass
activity (FEIBA): 10-year compilation of thrombotic
adverse events, Haemophilia 2002; 8: 83—90.

10) Negrier C, et al: Multicenter retrospective study on
the utilization of FEIBA in France in patients with
factor VIII and factor IX inhibitors. French FEIBA
Study Group. Factor Eight Bypassing Activity.
Thromb Haemost 1997; 77; 1113—9.

11) Schimpf K, et al: Myocardial infarction complicating
activated prothrombin complex concentrate substitu-
tion in a patient with haemophilia A. Lancet 1982; 2:
1043.

12) Yoshioka A, et al: Anamnestic response following infu-
sion of prothrombin complex concentrates (PCC) and
activated prothrombin complex concentrates (APCC)
in haemophilia A patients with inhibitors. Blood Co-
agul Fibrinolysis 1991; 2 (Suppl 1): S51—8.

13) Hoffman M, et al: A cell-based model of hemostasis.
Thromb Haemost 2001; 85: 958—65.

14) Monroe DM, et al: Platelet activity of high-dose factor
Vlla is independent of tissue factor. Br ] Haemoatol
1997; 99: 542—47.

15) Bajzar L, et al. Purification and characterization of
TAFI, a thrombin-activable fibrinolysis inhibitor, J
Biol Chem 1995; 270: 14477—384.

16) Lisman T, et al: Inhibition of fibrinolysis by recombi-
nant factor V1la in plasma from patients with severe
hemophilia A. Blood 2002; 99; 175—9.

17) Roberts HR, et al: The use of recombinant factor VIla



18)

19)

20)

21)

22

o

23)

24)

25)

26)

27)

MERAA ey =8¢ 534 2SRk M#E

in the treatment of bleeding disorders. Blood 2004;
104: 3858—+64.

Lusher JM, et al: A randomized, double-blind compari-
son of two dosage levels of recombinant factor VIIa in
the treatment of joint, muscle and mucocutaneous
haemorrhages in persons with haemophilia A and B,
with and without inhibitors. Haemophilia 1998; 4:
790—8.

Santagostino E, et al: Home treatment with recombi-
nant activated factor VII in patients with factor VIII
inhibitors: the advantages of early intervention. Br |
Haematol 1999; 104: 22—46.

Lindley CM, et al: Pharmacokinetics and pharmacody-
namics of recombinant factor VIIa. Clin Pharmacol
Ther 1994; 55: 638—48.

Peerlinck K. et al: Acute myocardial infarction follow-
ing administration of recombinant activated factor VII
(NovoSeven) in a patient with haemophilia A and in-
hibitor. Thromb Haemost 1999; 82: 1775—6.

Rosenfield SB, et al: Pulmonary embolism after se-
quential use of recombinant factor VIla and activated
prothrombin complex concentrate in a factor VIII in-
hibitor patient. Thromb Haemost 2002; 87: 925—6.

van der Planken MG, et al: Distal deep venous throm-
bosis in a hemophilia A patient with inhibitor and se-
vere infectious disease, 18 days after recombinant ac-
tivated factor VII transfusion. Blood Coagul Fibrinoly-
sis 2002; 13: 363—70.

Astermark J, et al: FENOC Study Group. A random-
ized comparison of bypassing agents in hemophilia
complicated by an inhibitor: the FEIBA NovoSeven
Comparative (FENOC) Study. Blood 2007; 109:
546—51.

Hayashi T, et al: Unresponsiveness to factor VIII in-
hibitor bypassing agents during haemostatic treat-
ment for life-threatening massive bleeding in a patient
with haemophilia A and a high responding inhibitor.
Haemophilia 2004; 10: 397—400.

Villar A, et al: Pharmacokinetics of activated recombi-
nant coagulation factor VII (NovoSeven) in children
vs. adults with haemophilia A. Haemophilia 2004; 10:
352—9.

Kenet G, et al: A new approach to treatment of bleed-

28)

29)

30)

31

~—

32)

33)

34)

35)

36)

ing episodes in young hemophilia patients: a single bo-
lus megadose of recombinant activated factor VII (No-
voSeven). ] Thromb Haemost 2003; 1: 450—5.
Parameswaran R, et al: HTRS Registry Investigators.
Dose effect and efficacy of rFVIIa in the treatment of
hemophiliac patients with inhibitors: analysis from the
Hemophilia and Thrombosis Research Society Regis-
try. Haemophilia 2005; 11; 100—%6.

Santagostino E, et al: A prospective randomized trial
of high and standard doses of recombinant factor VIla
for treatment of hemarthroses in hemophiliacs with
inhibitors. ] Thromb Haemost 2006; 4: 367—73.
Kavakli K, et al: NovoSeven trial (F7THAEM-1510) in-
vestigators. Home treatment of haemarthroses using
a single dose regimen of recombinant activated factor
VII in patients with haemophilia and inhibitors.
Thromb Haemost 2006; 95: 600—5.

Leissinger CA, et al: Prophylactic treatment with acti-
vated prothrombin complex concentrate (FEIBA) re-
duces the frequency of bleeding episodes in paediatric
patients with haemophilia A and inhibitors. Haemo-
philia 2007; 13: 249—55.

Di Paola ], et al: ReFacto and Advate: a single-dose,
randomized, two-period crossover pharmacokinetics
study in subjects with haemophilia A. Haemophilia
2007; 13: 124—30.

Tomokiyo K, et al: A novel therapeutic approach com-
bining human plasma-derived Factors VIla and X for
haemophiliacs with inhibitors: evidence of a higher
thrombin generation rate in vitro and more sustained
haemostatic activity in vivo than obtained with Fac-
tor VIla alone. Vox Sang 2003; 85: 290—9.

Persson E, et al: Rational design of coagulation factor
VIia variants with substantially increased intrinsic ac-
tivity. Proc. Natl. Acad. Sci. USA 2001; 98: 13583—38.
Tranholm M, et al: Improved hemostasis with super-
active analogs of factor VIIa in a mouse model of he-
mophilia A. Blood 2003; 102: 3615—20.

Allen GA, et al: A variant of recombinant factor Vila
with enhanced procoagulant and antifibrinolytic ac-
tivities in an in vitro model of hemophilia. Arterioscler
Thromb Vasc Biol 2007; 27; 683—9.



HAMEMBFRMR $9BHE 1T 2008 4F 7

Abstract
Establishment of a novel bypassing hemostatic treatment in hemophilia A patients with inhibitors

Keiji Nogami, Akira Yoshioka
Department of Pediatrics, Nara Medical University, 840 Shijo-cho, Kashihara, Nara 634-8522, Japan

Hemostatic management with inhibitors for acute bleeding in hemophilia A patients is currently
considered as a serious task for treatment. In recent years, the treatment of hemophilia A with inhibi-
tors includes three options: infusion with high-dose factor VIII concentrates, bypassing hemostatic
therapy, and immune tolerance induction therapy. Two therapeutic products used for bypassing
therapy, activated prothrombin complex concentrates (APCC) and recombinant factor Vila (rFV1la),
have contributed significantly to improving the quality of life for these patients. However, many un-
solved problems still remain, including: (i) the monitoring of hemostasis; (ii) themostatic uncertainty
related to the number of doses per day; (iii) prognostic assessment; and, (iv) the economics of treat-
ment. We therefore anticipate the development of further effective and efficacious therapeutic prod-
ucts against factor VIII inhibitors (new bypassing therapeutic products).

Key words: Hemophilia A, Inhibitor, Bypassing hemostatic treatment, FVila



