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years as the unit of the time axis. In a Spanish study, 252
(66%) of a total of 383 hemophiliacs had died by
December 2001 [20]. In addition, if we look at the present
status of a well-studied British hemophilic cohort that
began with 111 patients, 74 (67%) had died by 31
December 2004 [21].

Particular note is a comparison with a Canadian study
[9]. Its survival curves are expressed using calendar years
as the time axis, and the beginning of 1982 is used as the
origin of the time axis of HIV infection among Canadian
hemophiliacs.

The Kaplan-Meier survival fraction among 660
Canadian hemophiliacs was about 40% at the beginning of
2003. As mentioned by the authors of the Canadian study,
the time period of possible infection with HIV in hemo-
philiacs, which was terminated by the viral inactivation of
blood products, suggests that the registry of hemophiliacs
may be analyzed as a group of patients with a well-defined
time of seroconversion [9]. Although there is a I-year
difference between the origins of the time axes between our
study and theirs, the calendar year is used in their illus-
trations, and, thus, a simple comparison between our data
and theirs is possible. Even if we consider the age-depen-
dence of disease progression after infection with HIV, the
present survival rate of 55.7 + 1.4% as of 31 May 2006 of
the entire population and the survival fractions in the three
age groups appear higher than those reported from Canada.

Disease progression after infection with HIV-1 is
known to be dependent on the host’s genetic factors [22].
The most potent anti-HIV-1 genetic factor, CCR5 A32
[23], is absent in the Japanese population; however, other
protective alleles, CCR2 641 [24], RANTES-28G [25],
and IL4-589T [26], are more prevalent in Japanese than in
Caucasians [23]. Combining these reports, we speculate
that the present survival rate may have resulted from an
advantageous genetic background in Japanese patients. It
would thus be interesting to see whether these alleles are
over-represented in the present surviving population. Of
course, however, higher than 50% survival rate at the end
of May 2006 in Fig. 2 (dotted line) resulted mainly from
the fact that more than half of the patients were children
or adolescents in 1983,

Regarding infection with HCV, most of the present
patients were infected with HCV, as summarized in
Sect. 3. This infection with HCV in the present subjects is
thought to have occurred before 1989, as observed by Taki
et al. [27]. Therefore, the recent increase in the number of
deaths from hepatic disease may be a natural consequence
of infection with HCV [28]. Although the emerging risk of
mortality from liver disease and liver cancer had already
been observed among hemophiliacs with or without HIV-1
in the United Kingdom just before 1997 [29], it became
evident after 1997 in Japan.

Patients treated before the introduction of blood donor
screening for HBV were exposed to HBV. Thus, the majority
of treated older hemophiliacs show serological evidence of
previous HBV infection, and a few of them have become
chronic carriers of HBsAg. However, the positivity/nega-
tivity of HBV antibody is not a definite reportable item in our
surveillance. The positivity of HBV must be reported only
when the possible cause of liver disease is HBV. A total of 20
such cases were included in Table 3.

Since the official approval of protease inhibitors in
Japan in 1997, deaths from AIDS has markedly decreased,
while the number of liver disease-related causes of death is
still significant. This has resulted in a significant increase in
the proportion of liver disease-related deaths due to the
decrease in non-liver disease-related mortality. After 1997,
when the annual number of deaths decreased markedly, 63
cases (43%) among the 148 subtotal number of deaths had
critical hepatic disease that originated from HCV.

The changes in the hazard function shown in Fig. 3
almost parallel the changes in the annual number of deaths.
Although the marked rise is restricted after 1997, we notice
that the magnitude of hazard for death could have been
much smaller without deaths due to hepatic disease.
Therefore, the most important clinical implication of these
considerations is to focus on the prevention of liver
diseases.

The cumulative rate of patients who had received
interferon therapy is 36% in the present study. According
to the summary of questionnaires regarding interferon
therapy [30], patients’ hesitation to take time-off for the
therapy and fear of adverse effects, as well as both patients’
and physicians’ misplaced optimistic decision that therapy
can be delayed at the present state of the disease seem to
have resulted in such a low rate of therapy. However,
recent studies have demonstrated the safety and efficacy of
anti-HCV therapy using PEGylated interferon and ribavirin
combination therapy in HIV-infected individuals [31]. This
therapy was found to be more effective than standard
interferon and ribavirin [17]. Although clinicians must be
aware of the side effects and toxicities [32], this therapy
should be undertaken more frequently to realize survival
benefits.
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Treatment of Inhibitors in Hemophilia:
Recent Topics in Inhibitor Bypassing Coagulation Products

Akira SHIRAHATA and Michio SAKAI
Department of Pediatrics, School of Medicine, University of Occupational and Environmental Health, Japan

Abstract Marked advances have been made in hemostatic treatment for hemophilia during the last 20 years, owing
to a stable supply of safe and effective coagulation factor concentrates. On the other hand, the treatment results in pa-
tients who developed inhibitors, particularly high responder type inhibitors after the initiation of the injection of coagu-
lation factor concentrates are considerably poorer than those in inhibitor-negative patients. Therefore, hemostatic
treatment in inhibitor-positive patients is a major problem in the treatment of hemophilia. To improve this situation,
various approaches have been attempted. We introduce recent topics on inhibitor bypassing agents as follows.

1. Long-term safety and efficacy of tFVIla (NovoSeven®) in hemophilia patients with inhibitors: Interim marketing
study in Japan. 2. Clinical studies for single/high dose treatment of rFVIla. 3. Clinical studies comparing rFVIla
to APCC. 4. Prophylactic treatment with rFVIIa or APCC. 5. New inhibitor bypassing drugs under clinical investiga-
tion.
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1. bAREICH T FBEFHRABZEEE
HEE vII BFEE (FVIa, BHRfG !
FEHR . RET o) ORREFERE"

DOETRYINCEA XN A o BIFNE, MRk
OFEHR 7o b o v v 1 EEEEE (APCC, BERYG
TrAN e AL /PBLUA - Ly 7R T, B
FNETMAER B OBECHAV SR TE LIENRO
7ubo v vEEEEE (PCC) THBTaT Ly Y
RN b N4 o RBIKIE LT oEESENSh (o
L, COFTHRELFHENTVWEDR 7 » 1450 H
ThHD). X5iT, FVviab82000 FE 3 A (BEREMER
1213 2004 £ 11 A) AR E N/, (FVIHa i, #AFERRC
10 ERMoBEENMsEESh, BHAELERRERE
BEEF SR TWaED, bhbid s EfolREREES
BRAT L, hERERIT-72 2hick b, £XKEB L
CHRREMARES 102 1,580 iz £ — FOHT,
(FVIla ¥IEHE % 12 BEDIRIC IR B RS S i
DL 69.6%TH -7z, i, SERHLINC LRSS
»HHNIDE 60.9%T, BRRBKE 312%) OIF2
k-1, 2z —FD3 5, 3>08EHE (¥
B S 8 90 ug/kg L L, WA SFENRS F TOR
RHs 3 BERILLAN, SESIRERIMEDS 3 BRI &9 XT
Mt LB GESLEHRENTED) OFYRE 24%T, %
OMOBOBFHE (444%) KHLEBLEP . —
F, WIRISEABER L LBEREL Y — FE2Ekol
4AENICEAEY, (FVIa OFMMEESD BHicid, 3D
OBH AT EOEBEMRE N, Belkicow
T, BEBRE 024 Ob, EELEERERI3
Flafr) MEINLH, WEFRLEREE DS 15 B
HRED ST, - I,

II. rFVHa OEREEERSOFRAME

ik Lok S, FVllaic & BB BHMLTH S 3
BRLLAIC 90 ug/kg PIE AR E L, LR, P ES
NAET2~3BHLKBORLES TS &R
ShTwd, LarLussd, ARG SMEREHNEL
VEEFCHLT, BoRLUBIRFRNETS L, £l
BERESO S, EEBREEAOLNS bEEELNS. —
#, 1FVila O MR OARERERALI/ME ETO b o
YEVN—ZFT, bovEVOELERI (FVILOE
B RE L TING 5 2 &85, invio DEBRPINT 7

Fndk HE35 (2008%6 H)

Y EBRBENIBEATORETHLMRINTV S,
ZoT, HEREoOMEEARRT 0, SHED
FVila 215 L, cx 230 1 HomETikmER 25
7® Lk GRERRERES) ML ohb L i o
2o HEREER (Fig. 1, Table 1) THEE
Q70 ug/ kg) HEHRSH LEEHE (90ugke) HHE
REBROBEMRICENL OIS, £ & T ~XEEH
bR TEHS, 2007 F, BUIKKBWTHIEEK
BN 3 FVIk OB AEHAESESER AR I,
0k, FEEINICREO ZHEERIEBSEERICE L
Tb, 270 ug/ kg OHROEEEEE 90 ug/kg @ 3 IS5
O THMMBICEEREZRS ML - 127,

—7%, bHETS, £hE TOERMYITRRE T PE
LT, 200 E 8 Qe o x4 —~"—F itk 25HE
HERSICBd 2 R R SRR 2B L 7. KR
PRBFEE, ZMRSIEERER T, 9% BB

>

Standard dosage
1004

. 66%

% success rate

24
Time after starting treatment (h)

B High dosage
100 1

2 80 -

o 64%

0
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o

a
22%

& ) 14%
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Time after starting treatment (h)

Fig. 1 Rates of success (dark gray bars), partial re-
sponse (gray bars) and failure (white bars) to recombi-
nant factor VIla treatment given according to the
standard-(A) and the high-dosage regimen based on a
single high-dose bolus followed by repeated standard
doses after 9 h (B)

The number of treatment courses evaluated is given in-
side the bars. (A) Including one recurrence within 24 h
from the start of treatment course. *p=0.02. (B)
Including one recurrence within 48 h from the start of
treatment course, **p=0.004.
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Table 1 Comparison between high and standard dosage of rFVIla in hemophiliacs with inhibitor for global
treatment response (effective/ineffective) and preference
90 X3/270 ug/kg 270/90 X3 uglkg
rFVIla regimen rFVIla regimen Tftal
(h=11) (n=10) (n=21)
90 ug/kg <3
n 1t 9 20
Effective 7 (64%) 7 (78%) 14 (70%)
Ineffective 4 (36%) 2 (22%) 6 (30%)
270 ug/kg
n 10 10 20
Effective 6 (60%) 7 (70%) 13 (65%)
Ineffective 4 (40%) 3 (30%) 7 (35%)
Preference
n 10 9 192
90 puglkg X3 2 (20%) 2 (22%) 4 (21%)
No preference 6 (60%) 5 (56%) 11 (58%)
270 ug/kg 2 (20%) 2 (22%) 4 (21%)
p=0.637°

* Two patients experienced only one haemarthrosis during trial; ® p-value for the exact versions of McNemar’s test

of preference.

LT2flod ey - BENRKEEEHRIC, X
Bebe (HImEE S U < FIEHIMEE) 1T (FVHa270 ug/kg %
HEFRAIES L, ToRes#Mciilc. 2o
8, MDAI #Eic L 33T, #5300 ARICEEDE
B & BEEEOTE, bo e v EEE (Peak th
#) ofghn, rovEvEENE-7IlETSETOR
B (tt-Peak ) OEMEHFEEESL, O &rsEM
PHEOESEES N, —F, Mg A Y EED
LEMRIEL TR, SAEFVILEECI2EEE
B SN o 2o, MEKR, ECENERREME, DIC
T —H IS FEBEED SN 20,

T, BRE Qougkg) HEHEE L, ZRAHE
(ugke) 38T L3S B 2BNMELEeN
DEBIH>VTEEBEIN T 7 o 24—~ —FHTHRET
THHENHERBRAEKR L. SHBLEEHABEOVT
hir—hhEM Tl nsENOEEE NEFH O] L
EL THEOEBFHEHELLET A, 270 ug/ke Bl
BEBOE S MEIFSEVERERLL OO, +5
BIEFIR AR CE RN -2 T & OB L Th, FERH
TEITF I NEEZRED O L - 27, L
L, BIRMEETE LT, FRSEELEOEHIE 2R
R B L R Tl SHER CRERENN» OK
BHWES AL (Fig 2). AAICRRET 2LEAOND
BMERE, EBEVWThTbRERE, -1, SHEHRE
BEHE, BE - FHEOQOLOBBEILESTEEIL
» 5, DAETH 270 ug/keg HEHEE ESER AR S
N ENEETNh 3B,

IV. /N4 8 XBIF|DEER

SANRZFEHERORT, APCC & rFVIila DLE TG
ChECHHECH -k, FO0b - &b RKELHEEBW,
1 ey —FEEECHT AR OERETEEL
B BRI TWE -l ETHS, T
T, Foff, mEE o EmshEcBT 2aiARIFEERE

(%)
100

270 pglkg X 1
80

/._ s
- 90 pgkg X 3

Proportion
N o
o 1)
\\R
.3
\

L
)

10
i (h)
Time

Fig. 2 The pain improvement comes faster for 270 ug/
kg X 1 group compared to 90 ug/ kg X3 group

The proportions of patients who showed improvement of
the pain were plotted as a time course. The improvement
of the pain was defined as = 10% difference of the vi-
sual analogue scale.
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YEB 7 024 — = IBSIRERMER S N ®, K
7oL, EF48fER 96 DD JE - Bids & Uit D BAETP Hilfn =
vy — Ficxtd % APCC (FEIBA®) 75~100 IU/kg Hi[g]
5 &, FVIla (NovoSeven® 90~120ug/kg 2 [Bl#5
DIFMHREEEERFL-bD0TH 5, TOKE, BE
AmcE T 2EBHOLENMNREREFTE - 1-
(Table 2). L LHAS, ¥ 7 70— Ficmnid TRE
T5E, W OrOBEHCREEF O LMBRCES
B o,

—%, rFVIla (NovoSeven®) 270 ug/kg BAEIRE, 90 ug/
kg 3 BRI O & 3 @IS, APCC (FEIBA®) 75 IU/kg H[A]
HE5 o 3 B TEMm R A s U o BRREER O BAE S R
ERFEINKY., TOWRTIE, FVila ©HEHE O HE
BIEERIBEERBRRE G - TWVWED, APCC LD
HILIFEHLEMEHB & L TEBa N, RBREOY
ERS5H 5 9 LN, 1B (BB) odpERBRED
iz /s A 2 BFOBINES AL Ehicz Yy - FOM/,
Fig, FVIIa 270 ug/kg HEHR S T 8.3%, FVila 90
pe/kg 3 EHE ST 9.1%, APCCEI T 364%T, &
M8 FVia B & APCCEHOMKERENED O
(Fig. 3). —%, bhbhoGHBRRIEREHBRE TR
F L7, BAHEIE & BRI B2 A &b L FHMTE
(global response algorithm) 14, 3 ElicHEEEZEA OGN
ot UEORER, oA LT
APCC L 0 b EHE® FVIla © 13 ) ML EME W
T EAETRHT 505 () AEokKRIEERT, alE
BREOBESEEEIBIIMACT 7 R 2@0AF 36
BELTWADIX LT, APCC R 1ED&DEETH
D, bias B - L EREEN S 52 &, Q) WIERES D
59 EE TOBMESEMEL UK L BETH ST
&, (3) ML TH S#EE T HEEH O ki)
BUFELRE LSS 20 &, WEEREZLLE
FIHEOHRICIEELRESLETHA .

Bu#k F385 (2008F6 A)

A Rescue medication administration-iTT

tion
2 40 popuia 36.4
£
3 0c 30
2eg p=0032
e 28 20 "
oF 9
858 19
88
& 0-

tFVila (270 pg kg™"),  (FVila (3°90  APGC 75 Ukg™,
n=24 ng kg™, n =22 n=22

Treatment group

B Global assessment: successful response
ITT population

-
N DO O
o eRaRaRe R

54.5

37.5 27.3

¥

Percentage positive
treatment response

1§
rFVHia (3'90  APCC75Ukg™,
ug kg™, n=22 n=22

TFVila (270
pg kg™, n=24

Treatment group
Fig. 3 Additional haemostatic medication administra-

tion—intent-to-treat population (A), and global assess-
ment: successful response—intent-to treat population (B)
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SA S ZBHNERS AR, ER HMILTWwAE
HLBMAFREOBE S Lo L s RIEAE
HiAEVWZ &Ens, EMBRSCEIETLIVERVREE
ZoNTEH, L L, Konkle 7 it & D i ENIEEK
MR, CoBSESEsETLOTH- . HoHE, Ik
o BAERBSA O HIMEEY 1 7 HicEE 4 EELED
A ryebEs - EEMRKKREES LR LT, 220

Table 2 Proportion reporting that bleeding had stopped by treatment and time point

Hours after 90% confidence
infusion () FEIBA (%) NovoSeven (%) interval (%)* P
2" (47) 532 383 0.06-29.72 0.495
6 (46) 76.1 65.2 —2.73-24.47 0.309
12 (45) 77.8 75.6 —11.92-16.37 0.069
24 (42) 90.5 85.7 —4,75-14.28 0.038
36 (41) 95.1 87.8 —1.45-16.09 0.075
48 (41D 95.1 92.7 - 4.48~9.36 0.001

* The 90% confidence interval for the difference in the proportions of patients’ rating of whether the bleeding had
stopped for each of the treatments (columns 2 and 3). Rejecting the null hypothesis at the 0.05 level is equivalent, in this
setting, to showing the upper and lower limits of the confidence interval fall within plus or minus 15%. ! Prior to the sec-

ond dose of NovoSeven.
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12 rFVIa O EHHRS (90 7213 270 ug/kg/B) %34 B
MR L 7. = OE, HIMER I (FVIa 90 ug/ke 1%
BEET 45%, 270 uglke RSB T SO%RA LI, B
s, HIMEEORDR 3 M AMOEHAR TR O
gLz (Fig 4). EHEEE® 5w 2o Hi % R
ek, & BEEHABMORBDMEETH - 7.
—7F, Leissinger 5 & 6 # BLL EicdH b APCC
(FEIBA® OEMEEA2F Tk sEFOBEFER
FHEECHRHE L, ChooERoBEREIHM
6~24 AR (FREI15HA) ©, BEES4PITE
50~751U/keg, @30, 1HTIE10010Kkg, EHTH -
fo. COf, BEARNFRG 4 FICHER L RITEI
EpFH N, HIEE LR, EURSEGIE
ELTHD LI (Fig 5). TOREN S, FHOEYE)
ELrSOTFRICR LT, EEUMEEHENSEC 2805
SEMRE 1T &, MAFRHBEIEO TS % W IdERE
a5 agessd 5. LhL, o5 blRTW3
Ko, A 2B OFE MBS 2 ER(LT BHI,
() EMERE L HmERSogEttotE, @) #HY
Lo o2 BIKlOBHEE TEREFE Q) el
@) IBEELBEDQOL KERTEERL L ITH>VTIE
L RETT 2L ENS 5.

VI. EBEEHD/NA 2B
fFVIIa DA T L Y -~ <z FMiEEid i DR L

p < 0.0001

71 p <0.0001

G 4
g @rFVila 90 yg/ke
g 5 - OrFVila 270 pg/ke
3
023 4 1
°
°
= 37
‘5
¢ 27
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Sakai Michio Shirahata Akira

BEERAF/NER ViR

B Summary
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Summary. We conducted a questionnaire survey of
haemophilia treaters participating in the Fourth
Seminar on Regular Replacement Therapy (spon-
sored by Baxter Bioscience, 4 March 2006) to
clarify the current status (up to January 2006) of
replacement therapy for haemophilia. The haemo-
philia treaters including medical doctor, nurse
belonged to 48 institutions located in the 23
prefectures of Japan. Topics included age at the
initiation of regular replacement therapy (prophy-
laxis), and expected future situation of patients
who are currently receiving prophylaxis. Data were
collected from 1267 patients with haemophilia
A and 273 patients with haemophilia B who
had been treated at the represented institutions.
Of these haemophilia A and B patients, 23% and
16% had received a prophylactic treatment regi-
men respectively. A breakdown of each disease by
severity demonstrated that of the patients with
severe haemophilia A and B patients, 27% and
18% of patients received a prophylaxis treatment,

compared to 17% and 19% of patients with
moderate type, and 1% and 3% of patients with
mild type respectively. Of those severe haemophilia
A and B patients receiving prophylaxis, the per-
centage of primary prophylaxis, which means
prophylaxis begins under 2 years of age, was still
small for 24% and 29% respectively. However,
approximately half of the patients received pro-
phylaxis during the age of 2-14 years, which
suggests that secondary prophylaxis is widely
spread in the age group in Japan. Problems in
introduction of prophylaxis include difficulty in
peripheral venous access, a lack of understanding
of the therapy by the caregiver. In addition, the
fear of inhibitor development, as well as the
psychological anxiety in paediatric patients, was
also mentioned as barriers to initiating and contin-
uing prophylaxis.

Keywords: age, haemophilia, Japanese
prophylaxis, severity

survey,

Introduction

In patients with severe haemophilia, arthropathy
resulting from repeated joint bleeding remains an
important, unresolved problem. Recently, regular
replacement therapy in which the deficient coagu-
lation factor has been replaced regularly since
under 2 years of age or the occurrence of the first
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joint bleeding (primary prophylaxis) has been
spread for patients with severe haemophilia in
northern Europe, Canada and the USA. The goal
of this therapy is to prevent joint bleeding, and thus
to avoid the onset and/or to slow the progression of
arthropathy. Decreased frequency of bleeding into
the joints and satisfactory joint evaluation scores,
as well as a possible decrease in the development of
inhibitors, have been reported in patients receiving
this therapy [1-5]. In addition, primary prophylaxis
has been recommended by haemophilia societies
world-wide, including the World Health Organi-
zation, World Federation of Hemophilia, and
National Hemophilia Foundation [6,7]. Recent
publication of Joint Outcome Study showed the
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