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Abstract

Rurioctocog alfa (recombinant factor VIII: Advate®) is available for the control of bleeding in patients with hemophilia A in
Japan. To evaluate the inhibitor development, safety, and efficacy of rurioctocog alfa, a non-interventional and observational
postmarketing surveillance was conducted on 352 previously treated Japanese patients aged 1-76 years with >4 exposure
days under the conditions of routine clinical practice. A post-hoc comparison of the mean annualized bleeding rates which
required treatment with rurioctocog alfa detected a statistically significant difference (P <0.0001) between patients treated
on regular prophylaxis (8.5 bleeds/year) and patients treated on an on-demand basis (36.6 bleeds/year). Favorable prophy-
lactic and on-demand hemostatic efficacy (“excellent” or “good”) were shown in 88.5-100% of patients across all treatment
regimens. A total of 22 events of adverse drug reactions were reported in 13 male patients. Of the 352 patients, 3 (0.9%)
patients, all of whom had <50 exposure days before enrollment, developed de novo FVIII inhibitor. No deaths or allergic
reactions were reported. Rurioctocog alfa was found to be well-tolerated and effective among patients with hemophilia A in
a postmarketing routine clinical practice.
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Introduction

P4 Katsuyuki Fukutake

K fukuta@qa2.s0-net.ne.p: fukutake @tokyo-med.ac.jp Hemophilia A is an X-linked recessive bleeding disorder

which is often characterized by excessive and recurrent
spontaneous bleeding into the musculoskeletal system with-
out apparent trauma due to the lack of sufficient amount of
clotting factor VIII (FVIII) [1]. The long-term consequence
of recurrent bleeding without a proper treatment is associ-
ated with an increased morbidity and decreased quality of
life (QOL), most often due to painful and disabling hemo-
philic arthropathy [2, 3].

The primary aim of hemophilia care is the prevention
and treatment of recurrent bleeding by replacing the miss-
ing clotting FVIII, thereby protecting joints from devel-
oping hemophiliac arthropathy [4]. Regular replacement
therapy (“regular prophylaxis”) with FVIII to infants and
young children who have no joint damages has been shown
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to be effective in preventing recurrent bleeding, protecting
joints from bleeding, and preserving normal joint functions
[5]. The secondary prophylaxis, starting in adolescent and
adult is also effective in reducing annual number of bleeds
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and days of lost from work/school [6, 7]. Therefore, regular
prophylaxis has been recommended as the standard of care
in the treatment of severe patients with hemophilia A [8].

The most serious complication in the treatment of hemo-
philia A is the formation of inhibitory alloantibodies against
infused FVIII (i.e., FVIII inhibitor) which is associated with
considerable bleeding-related morbidity and mortality [9].
FVIII inhibitors develop in the range of 15-32% in previ-
ously untreated patients (PUPs) and 0.9-2.9% in previously
treated patients (PTPs) during administration of FVIII prod-
ucts. The results of several PUP (baseline FVIII <2%) stud-
ies demonstrated a median of 9—12 exposure days (ED) until
inhibitor development [10].

Rurioctocog alfa (Advate®: Baxalta, part of Shire, Lex-
ington, MA, USA) is a third-generation recombinant anti-
hemophilic FVIII (rFVIII), which has been used for regu-
lar prophylaxis, on-demand control of bleeding episodes,
and perioperative management of bleeding in patients with
hemophilia A in Japan since its approval in 2006 [11].

A postmarketing surveillance (PMS) was undertaken
from February 2007 through June 2012 to collect data on
the development of FVIII inhibitor and to investigate the
safety and efficacy of the rFVIII in patients with hemophilia
A under the conditions of a long-term postapproval routine
clinical practice in Japan.

Materials and methods
Study design

This was an open-label, multicenter, prospective/retrospec-
tive, uncontrolled, non-interventional, observational study
conducted in accordance with the Japanese ministerial ordi-
nance for Good Post-marketing Study Practice [12]. It was
designed to evaluate the safety and prophylactic/on-demand
hemostatic efficacy of the rFVIII in PTPs with congenital
hemophilia A. All patients were followed for 2 years or
longer.

Patients

Patients with congenital hemophilia A who had previously
been treated with any FVIII concentrates (>4 EDs) were
defined as PTPs. Patients were eligible for the study irre-
spective of age, sex, and severity of hemophilia A. Those
patients who had <4 EDs were not considered PTPs and
were ineligible. Patients were prospectively enrolled if they
started to receive the rFVIII after the PMS contract agree-
ment was made by the medical institutions. On the other
hand, those who had already started receiving the rFVIII
at the time of PMS contract agreement were enrolled
retrospectively.

Statistical analyses

The sample size calculation was based on an anticipated
incidence of inhibitor formation among severe PTPs,
which has been reported to be approximately 1-3% [4].
The original plan was to enroll at least 300 patients to
detect 1 case of inhibitor formation with a probability of
95% or higher. All data analyses were performed using
SAS statistical software version 9.2 (SAS Institute Inc.,
Cary, North Carolina, USA).

Treatment modalities

As this study was non-interventional and observational
in nature, which was conducted in postmarketing routine
clinical practice, the treatment modalities were determined
by the treating physicians and could be changed at any
time at the discretion of the treating physicians during the
study according to the clinical course of hemophilia A.

Efficacy

To evaluate the prophylactic and on-demand hemostatic
efficacy of the rFVIII, the annualized bleeding rate (ABR)
that required treatment with the rFVIII was calculated for
each patient and summarized descriptively for each treatment
group. The distribution of bleeding events during regular
prophylaxis is a right-skewed distribution with a considerable
proportion of patients with zero events that can be adequately
described by the negative binomial distribution [13]. A post-
hoc statistical comparison was, therefore, performed in terms
of the mean ABRs between the regular prophylaxis group
and the on-demand group using a negative binomial model.
The model accounted for the fixed effect of the treatment
regimen as well as the logarithm of the observation period
for efficacy as an offset. This analysis was also performed
in the subset of patients with severe hemophilia A (baseline
FVIII level < 1%). A difference with a P value of <0.05 was
considered to indicate a statistically significant difference in
the mean ABRs between the two treatment groups.

In addition to ABR, the prophylactic and on-demand
hemostatic efficacy of treating bleeds with the rFVIII was
evaluated using a predefined four-point efficacy rating
scale. The efficacy ratings were comprised of “excellent,”
“good,” “fair,” and “none,” which were defined as follows:

1. Excellent hemostatic efficacy of the rFVIII was compa-
rable or superior to that of former FVIII concentrates. In
other words, hemostasis was achieved with less frequent
administration or less amount of the rFVIII adminis-
tered. The frequency of bleeding episodes was compa-
rable to former FVIII concentrates or reduced during
prophylactic treatment.
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2. Good hemostatic effect of the rFVIII was satisfactory
even though the efficacy was slightly lower than that of
former FVIII concentrates. In other words, the frequency
and the amount of the rFVIII administered were com-
parable to those of former FVIII concentrates; however,
more frequent administration or an additional dose of
the rFVIII was required in some cases, and/or the fre-
quency of bleeding episodes slightly increased during
prophylactic treatment to achieve hemostasis.

3. Fair hemostatic efficacy of the rFVIII was apparently
lower than that of former FVIII concentrates. In other
words, more frequent administration or an additional
dose of the rFVIII was required in a number of bleeding
episodes and/or during prophylactic treatment to achieve
hemostasis.

4. None it was difficult to achieve hemostasis with the
rFVIII on a daily basis. An additional medication or
FVIII concentrate was required to achieve hemostasis.

The treating physicians gave a hemostatic rating on prophy-
lactic and/or on-demand treatment using the aforementioned
criteria every 6 months. To perform a conservative evaluation
on the prophylactic and/or on-demand hemostatic efficacy,
the worst rated hemostatic evaluation among 6-months-period
evaluations of each patient was selected for the analysis of
hemostatic outcomes. Treatment outcomes were considered
favorable if rated “excellent” or “good” by the treating physi-
cians. Descriptive statistics was provided for the hemostatic
efficacy outcome results. Narratives were provided for those
patients whose overall hemostatic efficacy was rated “none”.

Safety

Safety was assessed based on the occurrence of adverse drug
reactions (ADRs). To investigate the occurrence of ADRs
in patients who received at least 1 dose of the rFVIII, all
adverse events were recorded and assessed for the relation-
ship to the use of the rFVIII with the assessment of serious-
ness (serious or non-serious) and expectedness (expected
or unexpected). Those ADRs not listed in the Japanese
package insert throughout the PMS period were defined
as unexpected ADRs. Narratives were provided for those
patients who experienced unexpected serious ADRs. All
reported ADRs were summarized using preferred terms of
the Japanese version of the Medical Dictionary for Regula-
tory Activities version 18.1.

The assessment of immunogenicity was based on the
first-time detection of a positive FVIII inhibitor (i.e., the
development of de novo FVIII inhibitor). FVIII inhibitor was
measured at the discretion of the treating physicians at local
laboratories. Inhibitor titer was expressed in Bethesda units
(BU/mL). A positive inhibitor was determined according to
the cut-off value of the local laboratory. FVIII inhibitor was
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classified as either low-titer (<5 BU/mL) or high-titer (>5
BU/mL) [14].

Results
Patients

A total of 396 patients aged 1-76 years were enrolled at 101
medical institutions in Japan. A total of 12 (3.0%) patients
were excluded during the enrollment due to the following
reasons: erroneous enrollment (n=4), transfer to other hos-
pitals (n=3), no follow-up with the absence of the treating
physician (n=2), no visit to medical institutions (n =2), and
protocol violation (n=1). As a result, 384 patients from 88
medical institutions were included in the safety and efficacy
analyses. Of the 384 patients, 32 patients (8.3%) were fur-
ther excluded from the analyses due to the data unreliability
problem caused by electronic data capture (EDC) system
failures, which resulted in the inclusion of 352 patients from
88 medical institutions in the safety and efficacy analyses.

The demographics and characteristics of the patients
are presented in Table 1. Of the 352 patients, 266 patients
(75.6%) were patients with severe hemophilia A, whereas
63 (17.9%) were moderate and 21 (6.0%) were mild disease;
for the remaining 2 (0.6%) patients, the disease severity was
unknown. At the time of the enrollment, the majority of
the patients (84.7%) had received FVIII concentrates for
> 151 EDs. More than one-half of the patients (59.4%) had
arthropathy. The overall mean age (standard deviation: SD)
was 25.8 (7.5) years. The overall mean (SD) weight was
50.0 (20.4) kg. Baseline FVIII levels and age are presented
by treatment groups in Table 2.

Treatment modalities

Patients (n=352) were retrospectively allocated to the
following 4 treatment groups according to their treatment
modalities during the study: regular prophylaxis group
(n=173), on-demand group (n=105), on-demand-to-reg-
ular-prophylaxis group (n=22), and other-regimens group
(n=52). The regular prophylaxis group included treatment
regimens with once to 3 times weekly administration of
the rFVIIL. The on-demand-to-regular-prophylaxis group
included patients who were initially treated on-demand
and then treated on regular prophylaxis. The other-regimens
group (n=>52) comprised patients who switched treatment
modalities from on-demand treatment to regular prophylaxis
or vice versa more than once during the study (n=20), those
who received the rFVIII for surgery (n=14), those who
showed FVIII inhibitor before or after enrollment (n=9),
and those who were initially treated on regular prophylaxis
and then switched to on-demand treatment (n=9).
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Table 1 Demographics gnd Variable Category Number (%)
characteristics of the patients
(n=352) Sex Male 349 (99.1)
Female 3(0.9)
Residual FVIII activity (%) <1 266 (75.6)
Ito<5 63 (17.9)
>5 21 (6.0)
Unknown 2 (0.6)
Number of cumulative exposure days (EDs) 4-50 38 (10.8)
51-150 16 (4.5)
>151 298 (84.7)
Presence of arthropathy at enrollment Yes 209 (59.4)
No 143 (40.6)
Number of bleeds during the past 1 year 0 62 (17.6)
1to <10 120 (34.1)
>10 170 (48.3)
History of positive FVIII inhibitors Yes 34 (9.7)
No 318 (90.3)
Hepatic dysfunction Present 146 (41.5)
Absent 206 (58.5)
Former FVIII products Reconate® 281 (79.8)
Cross Eight MC 40 (11.4)
Kogenate® FS 20 (5.7)
Confact® F 9 (2.6)
Unknown 2 (0.6)
FVIII factor VIII

aReconate®, a recombinant antihemophilic factor VIII, was marketed under the brand name of

Recombinate® in the US

Table 2 Baseline FVIII levels

Treatment modalities  n Baseline FVIII activity Age (years)
and age
<1% >1%  Unknown  Mean (SD) QI Median Q3
Overall 352 266 84 2 25.8(17.5) 95 25.0 37.0
Regular prophylaxis 173 147 24 2 18.5(14.3) 7.0 14.0 26.0
On-demand -to-regular 22 19 3 0 24.4 (16.7) 9.0 25.5 37.0
prophylaxis
On-demand 105 65 40 0 35.4 (15.7) 250 340 46.0
Other-regimens 52 35 17 0 31.4(19.6) 12.0 30.5 47.0

Regular prophylaxis included treatment regimens with once to three times per week administration of the
rFVIIL. The regular prophylaxis group included patients who were treated with regular prophylaxis only.
The on-demand-to-regular-prophylaxis group included patients who were initially treated with on-demand
and then treated with regular prophylaxis. The other-regimens group included patients who switched treat-

ment modalities from on-demand-to-regular prophylaxis or vice versa more than once during the study

n the number of patients in each category, SD standard deviation, Q7 1st quartile; Q3 3rd quartile

Observation period, frequency of prophylactic
injection, and the prophylactic dosing

prophylactic injection of the rFVIII were 2.9 (2.9) times a
week in the regular prophylaxis group and 2.2 (1.8) times

a week during prophylaxis in the on-demand-to-regular-
The study period was from February 2007 through June  prophylaxis group. The mean (median) initial prophylac-
2012. The overall mean follow-up period was 697.2 days tic doses were 21.7 (19.2) IU/kg in the regular prophylaxis

(1.9 years) (n=352). The mean (median) frequencies of
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Table 3 Annualized bleeding
rates that required treatment
with the rFVIII

Table 4 Prophylactic and
on-demand hemostatic efficacy
(n=352)

Patients Treatment modalities n Mean (SD) QI Median Q3

Overall® (n=352) Regular prophylaxis 173 85(13.84) 14 40 9.0

On-demand-to-regular-prophylaxis 22 23.6 (25.62) 5.8 15.6 335

On-demand 105 36.6(40.38) 10.0 24.8 459

Other regimens 52 22.6 (24.75) 3.8 16.2 33.6
FVIII < 1%° (n=266) Regular prophylaxis 147 8.9 (4.61) 1.0 4.0 9.9

On-demand-to-regular-prophylaxis 19 18.4 (20.15) 45 8.0 26.5

On-demand 65
Other regimens 35

37.9(33.08) 16.5 319 49.3
26.3(27.97) 4.0 18.3 37.4

Regular prophylaxis included treatment regimens with once to three times per week administration of the
rFVIIIL. The regular prophylaxis group included patients who were treated with regular prophylaxis only.
The on-demand-to-regular-prophylaxis group included patients who were initially treated with on-demand
and then treated with regular prophylaxis. The other-regimens group included patients who switched treat-
ment modalities from on-demand to regular prophylaxis or vice versa more than once during the study

n the number of patients in each category, SD standard deviation, Q1 1st quartile, Q3 3rd quartile

#Regular prophylaxis (n=173) vs. On-demand (n=105): 8.5 vs. 36.6 (P <0.0001) (a post-hoc comparison
of the mean ABRs)
bRegular prophylaxis (n=147) vs. On-demand (n=65): 8.9 vs. 37.9 (P <0.0001) (a post-hoc comparison
of the mean ABRs)

Treatment modalities n Hemostatic efficacy rating Favorable outcomes®

; n (%)

Excellent Good Fair None

n (%) n (%) n (%) n (%)
Regular prophylaxis 173 61 (35.3) 96 (55.5) 15(8.7) 1 (0.6) 157 (90.8)
On-demand-to-regular- 22 5(22.7) 17 (77.3) 0(0.0) 0(0.0) 22 (100.0)

prophylaxis

On-demand 105 39 (37.1) 59 (56.2) 7(6.7) 0(0.0) 98 (93.3)
Other-regimens 52 11 (21.2) 35 (67.3) 5(9.6) 1(1.9) 46 (88.5)

Regular prophylaxis included treatment regimens with once to three times per week administration of the
rFVIIL. The regular prophylaxis group included patients who were treated with regular prophylaxis only.
The on-demand-to-regular-prophylaxis group included patients who were initially treated with on-demand
and then treated with regular prophylaxis. The other-regimens group included patients who switched treat-
ment modalities from on-demand to regular prophylaxis or vice versa more than once during the study

n the number of patients in each category

“Favorable outcomes were defined as prophylactic/on-demand hemostatic efficacy ratings of “excellent”
and “good”

group and 22.8 (19.2) IU/kg at the start of prophylaxis in the
on-demand-to-regular-prophylaxis group.

Annualized bleeding rate (ABR)

Summary statistics of ABR that required treatment with the
rFVIII are presented for each treatment group in Table 3.
Overall, the mean ABRs ranged from 8.5 to 36.6 bleeds/year
across the treatment groups. For the subset of the patients
with severe hemophilia A, the mean ABRs ranged from
8.9 to 37.9 bleeds/year across the treatment groups. The
median ABR was 4.0 in the regular prophylaxis treatment
group (both in overall patients and in severe patients). The
post-hoc comparison of mean ABRs between the regular
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prophylaxis group (8.5 bleeds/year) and the on-demand
group (36.6 bleeds/year) using a negative binomial model
found a statistically significant difference (P <0.0001).
There was also a statistically significant difference between
the regular prophylaxis group (8.9 bleeds/year) and the on-
demand group (37.9 bleeds/year) in the subset of the patients
with severe hemophilia A (P <0.0001).

Prophylactic and on-demand hemostatic outcomes

Prophylactic and/or on-demand hemostatic treatment out-
comes are presented by treatment group in Table 4. The pro-
portions of patients with favorable outcomes (“excellent”
or “good”) ranged from 88.5 to 100% of the patients across
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Table 5 Characteristics of patients with inhibitors at enrollment
Case no. Hemophilia Age at Previous EDs to all Peak inhibi-  Inhibi- Treatment Hemostatic ~ Outcome
A severity enrollment  FVIII FVIII at tor titer on tor titer at regimen efficacy
(baseline (years) enrollment  record (BU/  enrollment outcome
FVIII) mL) (BU/mL)
1 Severe 27 Reconate® >151 90.6 32 Prophylaxis  Excellent Spontaneous
(<1%) disappear-
ance
2 Severe 11 Reconate® 4-50 0.7 On-demand  Good Spontaneous
(<1%) disappear-
ance
3 Severe 9 Reconate® >151 2 Prophylaxis  Good Inhibitor
(<1%) titer not
reported®
4 Severe 56 Reconate® >151 3 Prophylaxis  Good 2.1 BU/mL
(<1%)
5 Severe 3 Not reported 4-50 3 Prophylaxis  Good Inhibitor
(<1%) titer not
reported®
6 Severe 53 Reconate® >151 5 ITI None ITI failure
(<1%) with 33 BU/
mL

EDs exposure days

The inhibitor was deemed clinically negative by the treating physician

the treatment groups. There were 2 patients (one each in the
regular prophylaxis and in the other-regimens group) whose
hemostatic efficacy outcomes were rated “none”. The first
case was a 53-year-old male patient who had a maximum
of 175 BU/mL inhibitor prior to enrollment and 5 BU/mL
at enrollment (Table 5, Case 6). The patient underwent an
immune tolerance induction (ITI) therapy with the rFVIII,
resulted in discontinuation after 5 months with remaining
33 BU/mL, and the hemostatic efficacy was rated “none”.
The second case was a 10-year-old male patient who was
treated on regular prophylaxis 3 times a week. Although
the patient had no bleeding during the first 18 months, he
thereafter experienced one breakthrough bleeding episode,
for which the prophylactic treatment efficacy of the rFVIII
was rated “none”.

Safety

The safety of the rFVIII was assessed in 352 patients. Of
the 352 patients, 13 patients (3.7%) experienced 22 events
of ADRs (7 events of serious ADRs and 15 events of non-
serious ADRSs). Of the 7 events of serious ADRs, 2 events
(cerebral hemorrhage and abnormal hepatic function) were
unexpected ADRs. The cerebral hemorrhage was reported
in a 62-year-old male patient with severe hemophilia A who
had comorbidities of hepatitis C infection, chronic gastri-
tis, hypertension, and convulsion prior to enrollment. The
patient developed the cerebral hemorrhage while switching

from Reconate® to the rFVIII (rurioctocog alfa) and the
event was, therefore, considered related to the rEVIII. The
patient recovered from the cerebral hemorrhage with dysar-
thria. Abnormal hepatic function was reported in a 10-year-
old male patient with severe hemophilia A who showed
an increase in hepatic enzymes (AST: 36 IU/L and ALT:
70 IU/L). The treating physician reported an improvement
in the hepatic enzymes 2 days after the onset (the outcome
enzyme levels not recorded). Other serious ADRs were 4
events of FVIII inhibition (the development of FVIII inhibi-
tor) and 1 event of aggravated condition'.

Non-serious ADRs were 2 events of increased blood
alkaline phosphatase and 1 event each of anemia, increased
aspartate aminotransferase, increased blood lactate dehy-
drogenase, decreased blood pressure, decreased hematocrit,
decreased hemoglobin, decreased platelet count, increased
platelet count, headache, abnormal hepatic function, hypera-
mylasemia, decreased red blood cell count, and increased
white blood cell count. The reported ADRs were mostly
related to changes in clinical laboratory test results.

! FVIII inhibition was reported twice in 1 patient. After the 1st FVIII
inhibitor development, the patient experienced an increase in FVIII
inhibitor titer during the study, which was coded into 2 discrete seri-
ous ADRs as “FVIII inhibition” and “aggravated condition” by the
sponsor (drug use investigation on PTPs in the re-examination appli-
cation of Advate® PMS study).
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Table 6 Characteristics of patients with de novo inhibitors

Case no. Hemophilia Age at Previous EDs to all History of Inhibi- Treatment Hemostatic ~ Outcome
A severity enrollment  FVIII FVIII at inhibitor at tor titer at regimen efficacy
(baseline (years) enrollment enrollment detection rating
FVIII)
7 Moderate 8 Reconate® 4-50 1 BU/mL On-demand  Fair Spontaneous
(1%) Kogenate® to disappear-
FS Prophylaxis ance
8 Mild (10%) 21 Reconate® 4-50 1.9BU/mL  On-demand Fair Withdrawn
from the
study
9 Moderate 30 Reconate® 4-50 0.7BU/mL  On-demand Excellent Spontaneous
(1.7%) disappear-
ance

EDs exposure days

FVIIl inhibitor

Of the 318 patients without a history of FVIII inhibitor, 3
(0.9%) patients, all of whom had <50 EDs before enroll-
ment, developed de novo FVIII inhibitor. All were low
titer (0.7-1.9 BU/mL) and 2 of 3 were transient inhibitor
(Table 6). The first case was an 8-year-old male patient with
1% baseline FVIII. The patient developed de novo FVIII
inhibitor (1 BU/mL) 8 months after starting regular prophy-
laxis with the rFVIII, which became undetected 4 months
later during regular prophylactic treatment. The second case
was a 21-year-old male patient with 10% baseline FVIIL. The
patient developed de novo FVIII inhibitor (1.9 BU/mL) after
4 exposure days of the rFVIII for the treatment of the right
elbow joint hemorrhage, for which the patient was discon-
tinued from the study. The third case was a 30-year-old male
patient with 1.7% baseline FVIIIL. The patient developed de
novo FVIII inhibitor (0.7 BU/mL) 17 months after the initial
on-demand dosing of the rFVIII, which became undetected
7 months later.

A total of 34 patients had history of positive FVIII inhibi-
tor prior to enrollment. The most recent inhibitor titers at
enrollment (0.7-5 BU/mL) were recorded in 6 of the 34
patients (Table 5). All but one 53-year-old patient (Table 5,
Case 6: the case rated “none” in hemostatic efficacy men-
tioned above) had low-titer inhibitors (0.7-3.2 BU/mL), and
the hemostatic efficacy of prophylaxis or on-demand treat-
ment were favorable (“excellent” or “good”). The propor-
tion of favorable outcomes in the remaining 28 patients was
89.3% across the treatment modalities.

Discussion

The clinical benefit of prophylactic treatment over on-
demand treatment was reflected in the reduction of the mean
ABR (8.5 vs. 36.6, P<0.0001). The median ABR was 4.0
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for both the overall patient group (n=173) and the subset of
patients with severe hemphilia A (n=147) who were treated
with prophylaxis only. In a Post-Authorization Safety Sur-
veillance (PASS) of the rFVIII conducted in Europe and in
the US (n=512), the overall median ABR was 2.6 in patients
treated with regular prophylaxis only (n=297) [15]. On the
other hand, in a meta-analysis of Advate®-PASS studies
conducted in regions/countries including Australia, Europe,
Japan, Italy, and the Unites States (n=1188), the median
ABRs of the patients on regular prophylaxis during the study
(>twice/week) was 1.66 [16]. The differences in the median
ABRs of prophylaxis groups across the countries/regions are
considered partly attributable to the differences in eligibility
criteria specified in the protocols which were based on coun-
try-specific regulatory guidance. In the PMS conducted in
Japan, all patients were eligible irrespective of age, sex, the
severity of hemophilia A, and inhibitor titers at enrollment.
On the other hand, patients with mild hemophilia A were
ineligible in the EU and in the US protocols and patients
with positive inhibitors (>1 BU/mL) were also ineligible
in the US protocol. In addition, the potential difference in
the treatment regimen (dose and frequency) and/or adher-
ence with regular prophylaxis in the routine management
according to countries/regions might have resulted in the
variety of ABRs. More recently, Khair, et al. reported the
results of the prospective long-term Advate® Hemophilia
A Outcome Database (AHEAD) cohort study which col-
lected real-world data from 522 patients with severe and
moderate hemophilia A from 21 countries. Median ABR
was 2.2 at year 3 visit [17]. Overall, the median ABR of 4.0
in the prophylaxis group in this PMS was higher than those
ABRs in other studies. The mean (median) frequencies of
prophylactic injection in this PMS were 2.9 (2.9) times a
week in the prophylaxis group, which were nearly complied
with the standard regimen (3 times a week or every other
day). On the other hand, the mean (median) prophylactic
doses were 21.7 (19.2) IU/kg, which were at the lower end of
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those recommended in the treatment guidelines: 20-50 IU/
kg per dose in the Japanese treatment guideline [18] and
25-40 IU/kg per dose in the WFH guideline [4]. In addi-
tion, the patients’ adherence to treatment was not assessed.
These practices during the PMS period (2007-2012) might
have contributed to the relatively high ABR in the prophy-
laxis group in this real-world collection of Japanese PMS.
Another important point to keep in mind is that personal-
ized prophylaxis taking into account the patients’ age, joint
status, physical activity, PK-parameters, etc. is considered to
be the standard of care in hemophilia nowadays, while such
approach was not yet a regular practice at the time of this
PMS. Although the result of this PMS should be carefully
interpreted as the treatment modalities were classified and
assessed in a post-hoc manner, the regular prophylaxis was
nevertheless deemed to have a benefit over on-demand treat-
ment in the prevention of bleeding in the cohort of Japanese
patients who had previously been treated for >4 EDs.

Favorable prophylactic/hemostatic outcomes (“‘excellent”
or “good”) were shown in approximately 89-100% of the
patients across the treatment groups. In this PMS, 90.8%
(157/173) of the patients treated with prophylaxis only and
93.3% (98/105) of the patients treated on-demand only
were rated with favorable prophylactic/on-demand hemo-
static outcomes, which were similar to the results from
the Advate®-PASS study in EU and in the US with 95.9%
(185/193) for prophylaxis only and 95.4% (166/174) for on-
demand treatment only [14].

This PMS observed 3 cases of de novo low-titer FVIII
inhibitors (1.0, 0.7, and 1.9 BU/mL) in patients with moder-
ate or mild disease (baseline FVIII of 1%, 10%, and 1.7%).
Two (1.0 and 0.7 BU/mL) were transient as disappearing
during the study. All the 3 de novo inhibitor patients had
<50 EDs at enrollment, which is associated with inhibi-
tor formation [19]. A systematic review and meta-analysis
study showed that only 43 (0.99%) cases developed de
novo inhibitor in the total of 4323 PTPs from 33 independ-
ent PTP cohorts. The authors concluded a low overall rate
of de novo inhibitors [20]. During clinical trials with the
rFVIII in 108 PTPs, a low-titer inhibitor (2.0 BU/mL) was
observed in 1 (0.9%) patient after 26 EDs [21]. According
to the EU and US PASS study, the incidence of de novo
inhibitor formation was 1/348 (0.29%) in PTPs with FVIII
<2% who had no history of inhibitor and were treated with
the rFVIII for > 50 EDs. Among the subset of severe PTPs
with FVIII < 1% without a history of inhibitors, the inci-
dence was 1/287 (0.35%) [14]. No inhibitor was reported
in 129 PTPs during 2 years in the Japanese Recombinate
Post-marketing Surveillance [22]. None of the patients with
severe disease (n=266) in the present study developed de
novo inhibitor, which is comparably low to those observed
in the other studies.

A total of 22 ADRs were reported in 13 patients during
the PMS. The majority of ADRs was related to changes in
clinical laboratory test results with very low frequencies, and
no ADRs were considered specific to the Japanese patient
population.

Limitations

The findings from this PMS should be noted with the fol-
lowing limitations:

1. 28 out of 34 patients (82.4%) with a history of FVIII
inhibitor did not have their most recent records on the
FVIII inhibitor at enrollment.

2. The treatment modalities were classified in a post-hoc
manner.

3. Any bleeds not requiring treatment might have not been
recorded.

4. The treatment modalities could be changed at any time
at the discretion of the treating physicians according to
the clinical condition.

5. A total of 44 patients were excluded from the analyses
for the reasons as described in the results. Of the 44
excluded patients, 32 were excluded because of inadvert-
ently missing data due to a temporal EDC system failure
which had been noticed later. The missing data could
not be retrieved as the treating physicians had left their
institutions or the PMS contracts had expired.

Conclusion

The strength of this PMS was the long-term evaluation of the
safety and efficacy associated with the prophylactic and/or
on-demand use of the rFVIII in a large-scale postmarketing
routine clinical practice involving 352 patients irrespective
age, sex, and the severity of hemophilia A. The incidence
of development of FVIII inhibitor appeared to be similar to
previously reported estimates in PTPs. The prophylactic and
on-demand use of the rFVIII was shown to be effective in
the majority of the patients across the treatment groups. The
use of the rFVIII in PTPs for the treatment of hemophilia A
was, therefore, considered to be well-tolerated and effective
in postmarketing daily clinical practice in Japan.
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