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Purpose: Prophylaxis with recombinant factor VIII (rFVIII) products is the gold-standard treatment for hemophilia A. However,
interindividual differences affect the half-life and clearance of rFVIII products. The myPKFiT is a web-based medical-device software
program for population pharmacokinetic (PK) simulation of FVIII products to guide accurate FVIII doses and dosing intervals. In this
Japanese multicenter observational study, the efficacy of regimen adjustment using myPKFiT was examined.

Patients and Methods: Male patients with hemophilia A undergoing personalized treatment with myPKFiT using either octocog
alfa or rurioctocog alfa pegol were included. Patients were aged <18 years. Primary endpoint was annualized bleeding rate (ABR).
Secondary endpoints were ABR by type of bleeding, rFVIII product consumption, physical activity level, quality of life, and frequency
of rFVIII administrations. Results are presented descriptively; however, for exploratory analysis, data before and after regimen
adjustment were compared using the Wilcoxon signed-rank test.

Results: Seven patients aged 3—17 years (median age 13 years) participated in the study. Mean ABR for all bleeds decreased by 0.86
after PK-guided regimen adjustment. Four patients showed zero ABR before and after regimen adjustment using myPKFiT. No
significant differences were noted in the consumption of rFVIII products. However, mean rFVIII consumption decreased in two
patients after PK-guided regimen adjustment. Three patients increased physical activity and, according to the treatment based on the
PK-guided regimen adjustment, this resulted in no increased bleeding.

Conclusion: The results from this study in a small number of patients suggest that PK-guided regimen adjustment with myPKFiT
may support optimization of the individual prophylactic administration of the FVIII products octocog alfa and rurioctocog alfa pegol.
Study Registration: UMIN000044800.

Keywords: annual bleeding rate, myPKFiT, prophylaxis, pharmacokinetic adjustment

Introduction
Hemophilia A is a congenital bleeding disorder characterized by either decreased production or dysfunction of blood
coagulation factor VIII (EVIII).! Hemophilia A is caused by a genetic abnormality that shows an X-linked pattern of
inheritance.” Most patients are male, with an estimated global prevalence for all severities of 17.1 per 100,000 males.
Patients with hemophilia A are deficient in FVIII activity and are less able to form blood clots and achieve hemostasis
once they bleed.' Patients with severe hemophilia may experience spontaneous and more frequent bleeding with joint
arthropathy and may suffer from life-threatening hemorrhagic episodes.

In the past, standard-of-care treatment for hemophilia was on-demand coagulation factor replacement therapy, in
which bleeding was treated.” In the 1990s, with the development of recombinant FVIII (rFVIII) concentrates, prophylaxis

Journal of Blood Medicine 2025:16 27-39 27
Received: 23 May 2024 © 2025 Mizoguchi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
AT terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing

Accepted: 13 December 2024
Published: 10 January 2025

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-3686-9915
http://orcid.org/0000-0001-7056-1020
http://orcid.org/0000-0001-6061-6219
http://orcid.org/0000-0003-4133-435X
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Mizoguchi et al

became widespread, with increasing numbers of patients using prophylaxis over time.* The reduction in the frequency of
bleeding in patients with hemophilia A with prophylaxis has led to the prevention of arthropathy and has contributed to
improvements in quality of life (QOL).” However, the half-life and clearance of FVIII products used in prophylaxis vary
depending on factors such as the severity of hemophilia, patient’s age, body weight, and blood type, resulting in large
interindividual differences and the need for individualized treatment.®

Although FVIII concentrates are dosed according to a patient’s body weight, there is still variability in the
pharmacokinetic (PK) profile of the concentrates.” ’ Treatment guidelines prepared by the World Federation of
Haemophilia state that for patients with a severe phenotype (which includes patients with moderate hemophilia with
a severe phenotype), prophylaxis should be individualized for patients by taking individual PK into consideration.® This
is further supported by guidelines prepared by the Japanese Society on Thrombosis and Hemostasis,'® which state that
“individual differences in PK are large and the half-life can range from 8 to 23 hours”. Thus, information on the PK of
individual patients has become a very useful guide to help optimize administration of FVIII in patients with hemophilia
A.® However, an accurate PK analysis for optimization of regular replacement therapy usually requires full PK blood

12 which is not feasible in clinical practice due to issues such as patient burden,

sampling (10 times or more) per patient,

time constraints, and costs.'>
MyPKFiT is a web-based medical-device program that allows the profiling of individual patient PK for octocog alfa

(INN, rurioctocog alfa; JAN) or rurioctocog alfa pegol (INN) to simulate dose and dosing intervals with sparse

%415 (at least two blood specimens'®). However, reports of the usefulness of a PK-guided adjusted replacement

sampling
therapy regimen using myPKFiT are limited, and there have been no reports in Japan. The present study was designed to
evaluate the usefulness of personalized treatment using myPKFiT in male patients with hemophilia A treated with rFVIII

in Japan.

Materials and Methods

Study Design

This was a multicenter observational study in male patients with hemophilia A undergoing personalized treatment with
myPKFiT using either octocog alfa or rurioctocog alfa pegol. The study period was August 13, 2021, to July 19, 2022.
Data were collected in the 6 months before the treatment regimen was adjusted (baseline period) and in the 6 months
after the treatment regimen was adjusted via myPKFiT (observation period) (Supplementary Figure 1). For patients who

provided informed consent after the 6-month observation period, data were collected retrospectively at baseline and for
the whole of the 6-month observation period. For patients who provided informed consent during the 6-month observa-
tion period, data were collected retrospectively at baseline and up until informed consent was obtained. Thereafter, data
were collected prospectively until the end of the observation period. The evaluation period for target patients was
a maximum of 18 months from the start of baseline to the end of the observation period.

Visit 1 was the time during which written informed consent was obtained from patients, or if applicable their legally
acceptable representative, prior to the initiation of data collection. The study investigator prepared electronic case report
forms for all patients or representatives who gave written informed consent. This study was conducted in accordance
with the ethical principles of the Declaration of Helsinki and all applicable local regulations. The study protocol was
approved by the central ethics review board (MINS Institutional Review Board) and local institutional review boards
(Hiroshima University Hospital and Chiba University Hospital). This study was registered with UMIN Clinical Trial
Registry (Identifier: UMIN000044800).

Study Population

Patients were eligible for inclusion if they were male and had been previously diagnosed with congenital severe
hemophilia A (coagulation factor VIII:C [FVIII:C] levels <1% at baseline) or moderate hemophilia A (FVIII:C levels
>1% to <5% at baseline and receiving prophylaxis). Further inclusion criteria comprised patients with either current or
previous treatment with octocog alfa or rurioctocog alfa pegol, and patients currently undergoing PK-guided personalized
therapy (rFVIII replacement therapy) with myPKFiT. Patients must have been aged >12 years at the time of initiation of
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myPKFiT if on rurioctocog alfa pegol treatment. Patients were excluded if they had been treated with rFVIII products
that had been modified using a PK-guided tool that is not approved in Japan or if they were taking FVIII inhibitors.

Treatment Protocol

Patients were treated at the investigator’s discretion in accordance with the package insert of each drug: octocog alfa
(rFVII: ADVATE® [Baxalta Incorporated, a Takeda company, Bannockburn, IL, USA]) or rurioctocog alfa pegol
(pegylated rFVIII: Adynovate® [Baxalta Incorporated, a Takeda company, Bannockburn, IL, USA]). Rurioctocog alfa
pegol has an extended half-life compared with octocog alfa;” the half-life is extended by the binding of polyethylene
glycol moieties to the octocog alfa backbone. Please note the official Japanese adopted name for ADVATE is rurioctocog
alfa. Analysis of data from patients who switched rFVIII products (octocog alfa to rurioctocog alfa pegol only) as PK-
guided treatment was allowed in the study plan.

Endpoints
The primary endpoint was annualized bleeding rate (ABR). Secondary endpoints were:

ABR by bleed type (traumatic bleeding, spontaneous bleeding, joint bleeding, and non-joint bleeding); consumption
of rFVIII products; amount of physical activity; and QOL. Number of rFVIII product administrations per week was an
exploratory endpoint.

Outcome Measures

Demographic data collected included date of birth and body weight at Visit 1. To reduce the risk of re-identification, age
was categorized via the school structure in Japan, <6, >6 to <12 (elementary school), >12 to <15 (junior high school), and
>15 to <18 years (high school). Baseline data collected at Visit 1 included hemophilic disease history, concomitant
medications and procedures, and previous complications including clinically relevant symptoms. The number of patient-
reported bleeding episodes and details of the bleeding (spontaneous, traumatic, joint, or non-joint) was recorded, as well
as the dosage and dosing frequency of rFVIII product. Physical activity and QOL were recorded using an electronic
tablet. Patients recalled and reported their physical activity level using the Japanese version of the International Physical
Activity Questionnaire (IPAQ) short version,'” for patients aged >15 years at Visit 1, or the Japanese version of the IPAQ
for Japanese Early Adolescents (IPAQ-JEA),'® for patients aged >12 years and <15 years at Visit 1. As reference data,
the physical activity level of patients aged <12 years was collected using IPAQ-JEA. Patients aged >16 years recalled and
reported their QOL using the 36-Item Short Form Survey (SF-36)."” Patients aged >8 years and <16 years at Visit 1
recalled and reported their QOL using KIDSCREEN-27.2° As reference data, QOL of patients aged <8 years were
collected by asking their guardians to complete the SF-36.

For patients who provided informed consent after the 6-month observation period, number of bleeding episodes, the
amount of rFVIII products consumed, physical activity, and QOL during the 6-month observation period were collected
at Visit 1 (ie, at the same time that data were collected for the 6-month baseline period). For patients who provided
informed consent during the 6-month observation period, number of bleeding episodes, the amount of rFVIII products
consumed, physical activity, and QOL during the 6-month observation period were collected after the 6-month observa-
tion period was completed (Visit 2).

Statistical Analysis

The planned sample size of >30 patients was based on a previous Spanish study of 36 patients with severe hemophilia
A who were treated with octocog alfa, which showed a significant effect on ABR and annualized joint bleeding frequency
after PK-guided regimen adjustment via myPKFiT.?! The planned sample number for this current study was not based on
statistical rationale. The analysis set consisted of all patients who provided written informed consent, satisfied the
inclusion/exclusion criteria, and received study treatment. For categorical values, frequencies in each category and the
proportion in the category with the total frequency in each category as the denominator were calculated. Wilcoxon
signed-rank test was performed to compare data before and after regimen adjustment for continuous variables, taking
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distribution into account. Statistical hypothesis testing was two-sided with a significance level of 0.05. Confidence
intervals were set at the 95% confidence level.

Bleeding and rFVIII consumption were recorded as a 6-month observation; therefore, mean ABR was calculated by
multiplying the observed values by 2. rFVIII consumption grouped by specific replacement therapy was calculated in the
following manner: Prophylaxis and extra dosing (eg, dosing for preventing bleeding before activities with bleed risk such
as sports): when the administration interval was reported on a weekly basis: (Weeks actually taken) x (Dose [interna-
tional units (IU)]) x (Number of doses per week); when the administration interval was reported on a daily basis: (Weeks
actually taken) x (Dose [IU]) x 7 / N (N = number of administrations per day); on-demand dosing for bleeding: (Dose
unit [IU]) x (number of administrations); total consumption: sum of prophylaxis plus extra dosing plus on-demand
dosing for bleeding. Patients’ individual physical activities were grouped by intensity (vigorous, moderate, low [walk-
ing]). No imputation was performed for missing data and multiplicity adjustment was not performed. Statistical analyses
were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

Demographic and Baseline Clinical Characteristics
Overall, seven patients were enrolled in the study and all seven patients were included in the analysis (Table 1). Two
patients were treated with octocog alfa and five patients were treated with rurioctocog alfa pegol. The median (Quartile 1
—Quartile 3 [Q1—Q3]) age at initiation of regimen adjustment was 13 (8.50—15.50) years (range: 3—17 years). The
median (Q1-Q3) body weight at initiation of regimen adjustment was 44.70 (30.80—54.55) kg (range: 16.40—62.00 kg).
No concomitant medication use considered to influence bleeding outcomes was reported for any of the seven patients.
Of the five patients treated with rurioctocog alfa pegol, one patient was switched from octocog alfa to rurioctocog alfa
pegol at the time of regimen adjustment. All patient regimens were adjusted with respect to PK profiling using the
myPKFiT application, and all patients completed the 6-month observation period after PK-guided regimen adjustment.
Observational data after regimen adjustment were collected retrospectively for four patients and prospectively for three
patients (Table 2).

Primary Outcome Measure: ABR Before and After rFVIIl Regimen Adjustment

The median ABR for all bleeding types was zero before and after PK-guided regimen adjustment, and thus no overall change
in ABR was observed (Table 3). However, changes in ABR after PK-guided regimen adjustment were observed for individual
patients (Table 2). A clinically relevant reduction in ABR (12 bleeds to two bleeds) was observed in a patient aged >15 to <18
years (Patient D). This patient had a reduction in ABR for traumatic bleeding and joint bleeding. ABR increased slightly in
two patients aged <6 years (Patients A and B). For the remaining four patients, ABR was zero both before and after PK-guided
regimen adjustment. No statistically significant changes in ABR from before or after regimen adjustment were observed.

Table | Patient Demographics and Baseline Characteristics

Body weight (kg)
Median (Q1-Q3)
Range
Mean (SD)

4470 (30.80-54.55)
16.40-62.00
41.97 (17.95)

17.50 (16.95-18.05)
16.40-18.60
17.50 (1.56)

Variable Total Cohort Octocog Alfa Rurioctocog Alfa
N=7 Cohort N=2 Pegol Cohort N=5
Male, n (%) 7 (100.0) 2 (100.0) 5 (100.0)
Age® (years)
Median (Q1-Q3) 13 (8.50-15.50) - -
Range 3-17 - -
Mean (SD) 11.57 (5.47) - -

52.80 (44.70-56.30)
43.00-62.00
51.76 (7.96)

Note: *Split cohort data for age not presented due to small numbers and potential identification.

Abbreviation: Q, Quartile.
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Table 2 Individual Patient Data and ABR Before and After PK-Guided Regimen Adjustment (Analysis Set, N=7)

Data Regimen Adjustment Patient
A B C D E F G

Data capture period

Before R R R R R R R

After R R R R R+P R+P R+P
Age at myPKFiT use (years) <6 <6 212, <I5 2|5, <18 2|5, <18 2|5, <18 212, <I5
rFVIII product

Before OA OA RA-P OA RA-P RA-P RA-P

After OA OA RA-P RA-P RA-P RA-P RA-P
Prophylaxis rFVIII dose (1U/kg)

Before 30.5 26.9 349 242 33.6 355 379

After 61.0 53.8 46.5 323 55.9 533 379
Prophylaxis frequency (times/week)

Before 233 3.00 233 3.00 3.00 233 2.00

After 233 3.00 233 2.00 3.00 2.00 1.75
Total bleeding, ABR

Before 10.00 2.00 0.00 12.00 0.00 0.00 0.00

After 12.00 4.00 0.00 2.00 0.00 0.00 0.00
Spontaneous bleeding, ABR

Before 8.00 0.00 0.00 0.00 0.00 0.00 0.00

After 8.00 0.00 0.00 2.00 0.00 0.00 0.00
Traumatic bleeding, ABR

Before 2.00 2.00 0.00 12.00 0.00 0.00 0.00

After 4.00 4.00 0.00 0.00 0.00 0.00 0.00
Joint bleeding, ABR

Before 0.00 0.00 0.00 10.00 0.00 0.00 0.00

After 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-joint bleeding, ABR

Before 10.00 2.00 0.00 2.00 0.00 0.00 0.00

After 12.00 4.00 0.00 2.00 0.00 0.00 0.00

Abbreviations: ABR, annualized bleeding rate; OA, octocog alfa;

rFVIIl, recombinant factor VIII.

PK, pharmacokinetic; R, retrospective; R+P, retrospective and prospective; RA-P, rurioctocog alfa pegol;

Table 3 Observed ABR Before and After PK-Guided Regimen Adjustment

ABR by Type of Bleed,

Before Regimen Adjustment

After PK-Guided Regimen

Difference Between Before and

Spontaneous bleeding

Median (Q1-Q3)

0.00 (0.00-0.00)

0.00 (0.00-2.00)

Times (6-Month Baseline Period) Adjustment After Regimen Adjustment
N=7 (6-Month Observation Period) N=7
N=7
All bleeding
Median (Q1-Q3) 0.00 (0.00-10.00) 0.00 (0.00-4.00) 0.00 (0.00-2.00)
Min-Max 0.00-12.00 0.00-12.00 —10.00 to 2.00
Mean (SD) 3.43 (5.26) 2.57 (4.43) —-0.86 (4.14)
95% CI? —1.43 to 8.29 —1.53 to 6.67 —4.69 to 2.97

0.00 (0.00-0.00)

Min—Max 0.00-8.00 0.00-8.00 0.00-2.00
Mean (SD) 1.14 (3.02) 1.43 (2.99) 0.29 (0.76)
95% CI? —1.65 to 3.94 —1.34 to 4.20 —0.41 to 0.98
(Continued)
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Table 3 (Continued).

ABR by Type of Bleed,

Times

Before Regimen Adjustment
(6-Month Baseline Period)
N=7

After PK-Guided Regimen
Adjustment

(6-Month Observation Period)
N=7

After Regimen Adjustment
N=7

Traumatic bleeding
Median (Q1-Q3)
Min—Max
Mean (SD)

95% CI*

Joint bleeding
Median (Q1-Q3)
Min—Max
Mean (SD)

95% CI*

Non-joint bleeding
Median (Q1-Q3)
Min—Max
Mean (SD)

95% CI*

0.00 (0.00-2.00)
0.00-12.00

2.29 (4.39)
~1.77 to 6.34

0.00 (0.00-0.00)
0.00-10.00

1.43 (3.78)
-2.07 to 4.92

0.00 (0.00-2.00)
0.00-10.00

2.00 (3.65)
~138 to 5.38

0.00 (0.00—4.00)
0.00-4.00

114 (1.95)
~0.66 to 2.95

0.00 (0.00-0.00)
0.00-0.00
0.00 (0.00)

0.00 (0.00—4.00)
0.00-12.00

2.57 (4.43)
~153 to 6.67

0.00 (0.00-2.00)
~12.00 to 2.00
—1.14 (4.88)
-5.66 to 3.37

0.00 (0.00-0.00)
~10.00 to 0.00
~1.43 (3.78)
~4.92 to 2.07

0.00 (0.00-2.00)
0.00-2.00

0.57 (0.98)
~033 to 1.47

Note: *95% Cls should be interpreted with caution for small samples.
Abbreviations: ABR, annualized bleeding rate; Max, maximum; Min, minimum; PK, pharmacokinetic; Q, Quartile.

Annual Consumption of rFVIIl Products

Median rFVIII consumption (IU) numerically increased for total treatment and remained unchanged for prophylaxis after
PK-guided regimen adjustment (Table 4). Median rFVIII consumption for extra and on-demand dosing was zero both

Table 4 Annual Consumption of rFVIIl Products Before and After PK-Guided Regimen Adjustment

rFVIII
Consumption, 1U

Total
N=7

Before Regimen Adjustment
(6-Month Baseline Period)
N=7

After PK-Guided Regimen Adjustment

(6-Month Observation Period)
N=7

Total rFVIIl consumption
Median (QI-Q3)
Min-Max
Mean (SD)

95% CI*

rFVIIl for prophylaxis
Median (Q1-Q3)
Min—-Max
Mean (SD)

95% CI*

rFVIIl for extra dosing
Median (QI-Q3)
Min—Max
Mean (SD)

95% CI*

rFVIIl for on-demand dosing
Median (QI-Q3)
Min—Max
Mean (SD)

95% CI*

212,333.33 (117,000.00-310,500.00)
99,500.00-352,000.00

225,952.38 (97,343.36)
135,924.79-315,979.97

212,333.33 (117,000.00-277,333.33)
91,000.00-312,000.00

203,666.67 (79,391.90)
130,241.41-277,091.93

0.00 (0.00-40,000.00)
0.00-62,000.00

17,142.86 (24,869.18)
~5857.30 to 40,143.02

0.00 (0.00-8500.00)
0.00-27,500.00
5142.86 (10,355.01)
—4433.93 to 14,719.65

104,000.00 (39,000.00-132,000.00)
32,833.33-166,500.00
98,095.24 (48,657.52)
53,094.54-143,095.94

104,000.00 (39,000.00-117,000.00)
30,333.33-121,333.33
88,523.81 (38,259.28)
53,139.88-123,907.74

0.00 (0.0015,000.00)
0.00-24,000.00
5571.43 (9863.35)
~3550.65 to 14,693.51

0.00 (0.00—2500.00)
0.00-25,500.00
4000.00 (9526.28)
—4810.34 to 12,810.34

121,333.33 (78,000.00-174,000.00)
66,666.67-220,000.00

127,857.14 (55,544.40)
76,487.14-179,227.14

104,000.00 (78,000.00—156,000.00)
60,666.67—195,000.00

115,142.86 (46,795.80)
71,863.96—-158,421.76

0.00 (0.00-25,000.00)
0.00-38,000.00

11,571.43 (15,576.23)
—2834.18 to 25,977.04

0.00 (0.00-2000.00)
0.00-6000.00
1142.86 (2267.79)
—954.50 to 3240.22

Note: *95% Cls should be interpreted with caution for small samples.
Abbreviations: |U, international units; Max, maximum; Min, minimum; PK, pharmacokinetic; Q, Quartile; rFVIIl, recombinant factor VIII.
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before and after regimen adjustment. When rFVIII consumption was analyzed for individual patients (Figure 1),
consumption for prophylaxis treatment numerically increased in five patients and numerically decreased in two patients
after PK-guided regimen adjustment. rFVIII consumption for extra-dosing treatment numerically increased in three
cases; for the remaining patients, rFVIII consumption for extra-dosing treatment was not required. rF'VIII consumption
for on-demand treatment numerically increased in one patient and numerically decreased in another patient; for the
remaining patients, rFVIIl consumption for on-demand treatment was not required. No significant differences were
observed in the consumption of rFVIII products.

Frequency of rFVIIl Product Administrations per Week

The median frequency of rFVIII administrations per week did not change for total replacement and prophylaxis treatment.
The median (Q1-Q3) number of rFVIII doses per week, before and after regimen adjustment, was 2.53 (2.33-3.19) versus
2.56 (2.28-2.88) for total replacement (median change 0.00 [-0.18 to 0.00]) and 2.33 (2.33-3.00) versus 2.33 (2.00-2.66) for
prophylaxis (median change 0.00 [-0.29 to 0.00]). The median frequency of rFVIII administrations per week of on-demand
dosing and extra dosing was zero both before and after regimen adjustment. No significant differences were observed in the
frequency of rFVIII administrations per week after PK-guided regimen adjustment.

Physical Activity
Three patients reported physical activity with the IPAQ short form, and three patients reported physical activity with the
JEA form; answers were not collected for one patient. Overall, total activity increased in three patients (Patient E: 4400

A FVIII Consumption-Total B FVIII Consumption-Prophylaxis
500,000 - A 500,000
= 400,000 = B = 400,000 = B
2 2
g -+ C g -+ C
= 300,000 = 300,000
: oo E w0
2 200,000 ?<: ~ E 2 200,000 - % E
8 '/' - F 8 ,/‘ - F
= 100,000 = 100,000
i = G '-'>; = G
0 1 1 0 1 1
Before After Before After
adjustment adjustment adjustment adjustment
C , , D _
FVIII Consumption-Extra Dosing FVIIl Consumption-On Demand
80,000 80,000
=) A =) - A
5 60,000 - = B 5 60,000 - = B
S * C S =+ C
S 40,000 ~+ D g 40,000 4 ~+ D
> >
g E 2 E
S 20,000 8 20,000
= o F = o F
r i - G z i - G
e of = 0{
1 I I 1
Before After Before After
adjustment adjustment adjustment adjustment

Figure | Annual consumption of rFVIIl products before and after PK-guided regimen adjustment by therapy type. (A) Total consumption. (B) Prophylaxis treatment. (C)
Extra-dosing treatment. (D) On-demand treatment.
Abbreviations: FVIII, factor VIII; IU, international units; PK, pharmacokinetic; rFVIIl, recombinant factor VIII.
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vs 5592, Patient F: 3372 vs 10290, Patient B: 3324 vs 3444) and remained unchanged in three patients after PK-guided
regimen adjustment (Figure 2). Vigorous activity increased in one patient and was unchanged in the remaining five
patients. These five patients reported vigorous activity >3 times a week during the baseline period. Moderate activity
increased in three patients and was unchanged in the remaining three patients. Low activity (walking) increased in two
patients and was unchanged in the remaining four patients.

Qol
QOL was reported using the SF-36 questionnaire for four patients, and the KIDSCREEN-27 questionnaire for three
patients (Supplementary Figure 2). No significant differences were reported after PK-guided regimen adjustment for any

category in either questionnaire.

Discussion

This observational study in patients with hemophilia A shows clinical outcomes for individual patients who underwent
PK-guided adjustment of their rFVIII regimen with myPKFiT and is the first study to focus on comparing rFVIII regimen
adjustment in children and adolescents with hemophilia in a real-world setting in Japan. Although no substantial
differences were shown, the overall trend and individual patient outcomes indicated that myPKFiT may be effective
for the reduction in ABR. Further, some children who were adjusted by prophylactic administration of FVIII by
myPKFiT have increased their levels of physical activity without leading to any bleeding episodes. These data suggest
that myPKFiT may potentially contribute to the optimization of treatment for patients with hemophilia A during school
life as well as daily life. However, it is difficult to draw any firm conclusions because of the small sample size.

In this study, it was difficult to show a statistically significant effect on ABR because four of seven patients were well
controlled by the prophylactic administration of FVIII, showing no ABR before adjustment by myPKFiT. In a Spanish
study of 36 patients (aged 7-53 years), myPKFiT use resulted in a significant decrease in ABR. Similar to this study,
a decrease (non-significant) in ABR in a subgroup analysis of 13 patients aged <15 years®' following PK-guided
adjustment with myPKFiT (0.7 = 0.7 vs 0.6 = 0.8) was found. In the current study, the number of bleeding episodes
was profoundly reduced in Patient D after PK-guided regimen adjustment. Part of Patient D’s regimen adjustment was
a switch from the standard half-life octocog alfa to the extended half-life rurioctocog alfa pegol; a similar switch to an
extended half-life FVIII product after PK assessment was described for five patients in an earlier study.”* Following
regimen adjustment, Patient D’s joint bleeding ABR decreased from 10.00 to zero, despite the patient continuing to play
basketball and maintaining high physical activity levels post PK-guided adjustment. Therefore, the use of myPKFiT was
partly effective for preventing bleeding episodes through the PK-guided regimen adjustment of prophylactic
administration.

Two patients showed a decrease in rFVIII consumption without affecting the frequency of ABR. Based on the PK-
guided adjustment, octocog alfa was switched to rurioctocog alfa pegol in one patient, and the prophylactic administra-
tion was reduced from two times per week to every 4 days in the other patient. The sufficient trough level as prophylaxis
in an individual patient may be estimated by myPKFiT, resulting in the decrease in medical costs as well as in the
patient’s effort for prophylaxis. For the remaining five patients, their rFVIII dose increased by PK-guided adjustment, but
frequency of dosing did not increase. Consequently, the increased dose of rFVIII in these patients may have resulted in
increased medical costs.

Traumatic subcutaneous ABR increased for Patients A and B irrespective of the PK-guided adjustment. This may be
due to unstable physical activity patterns in daily life due to the patients’ ages (<6 years old). Therefore, it may be
difficult to prevent bleeding by sudden trauma in early childhood. In contrast, the risk of bleeding by regular exercise
may be preventable by PK-guided prophylaxis, particularly in elementary school-aged children and adolescents, who
tend to participate in exercise on fixed schedules. Thus, myPKFiT has the potential to be especially effective in
elementary school-aged children or adolescent patients. It is noteworthy that no patients had increased joint bleeding
and all patients were able to maintain joint bleeding to zero after myPKFiT simulation. Similar results were published in
another Japanese cohort study, where joint bleeding decreased, but not to a statistically significant level, post PK-guided
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Figure 2 Amount of physical activity per individual patient assessed by either the IPAQ form (A-D) or the JEA form (E-H).
Abbreviations: IPAQ, International Physical Activity Questionnaire; JEA, Japanese Early Adolescents.
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regimen adjustment.?” Therefore, the use of myPKFiT was partly effective for preventing bleeding episodes through the
PK-guided dose adjustment of prophylactic administration.

Equivalent or higher levels of physical activity were observed in older children (>6 years old) enrolled during this
study compared with younger children. The increase in physical activity during the regimen-adjusted observation period
in Patients E and F resulted in zero episodes of bleeding. Patient D had high levels of physical activity with large total
ABR (12.00) before the regimen adjustment; however, regimen adjustment and switching from octocog alfa to
rurioctocog alfa pegol resulted in the decreases in total ABR and rFVIII consumption during higher levels of physical
activity. Patients D and E regularly played physical contact sports associated with increased bleeding risks (eg, basketball
and football). These results suggest the efficacy of personalized prophylactic administration of rFVIII by PK visualiza-
tion with myPKFiT.

Regarding QOL, patient results were variable, with improvement reported by some and worsening by others. One
patient (Patient G) reported a dramatic decrease in QOL, but there is a possibility that QOL was affected by other factors
because all reported bleeding rates for this patient were zero before and after PK-guided adjustment of their rFVIII
regimen. This is supported by a previous systematic review and meta-analysis showing that health-related QOL
assessment in young people with hemophilia A is heterogeneous and context specific.”> Overall, because of the limited
sample size and the variability of the questionnaires implemented due to the varying ages of the patients, it was difficult
to show an overall trend for QOL in this study. Evaluating the QOL of patients with hemophilia A undergoing PK-guided
treatment is important for improving their QOL to a level similar to that of people without hemophilia A, which is a goal
of the International Society on Thrombosis and Haemostasis hemophilia treatment guidelines.**

The serial examination of major joints is important to evaluate joint health. Previous reports have shown that some
patients with hemophilia A, and without symptomatic bleedings, could have joint damage.*®> Of particular concern are
a synovitis or hemosiderin deposition, which might be caused by asymptomatic bleeding.*>*® As symptomatic
bleeding is a subjective parameter reported by patients, treatment based on objective parameters may contribute
toward the continuation of patients’ joint health.?” Reports have indicated that joint outcomes were better for patients
receiving care in hemophilia treatment centers than in non-hemophilia treatment centers.”® To evaluate joints of
patients with hemophilic arthropathy, the Haemophilia Early Arthropathy Detection with Ultrasound scoring and
ultrasound scanning procedure was developed,”” and the joint health of six of seven patients enrolled in this study was
annually evaluated by joint examination using this method. All patients examined showed no deterioration of joint
findings after regimen adjustment based on myPKFiT simulation data (data not shown). This suggests that specialized
care, including PK-guided therapy with continuously precise examination of joints, may contribute to better joint
health.”®

This multicenter observational study was designed to incorporate patient-centered outcome measures in the real-world
setting. This study included children and adolescents, but the small study population size was a major limitation to
providing conclusive data on the efficacy of rFVIII regimen adjustment via the myPKFit. However, hemophilia is a very
rare disease, and therefore even observational data from a small study population can contribute to our understanding of
real-world treatment. Because of the small sample size, the results of the Wilcoxon signed-rank test need to be interpreted
with caution and are provided for exploratory purposes only. In Japan, current utilization of regimen adjustment tools in
clinical practice may be restricted, thus limiting the number of patients eligible for inclusion in this study. Furthermore,
because data for most patients were collected retrospectively, interpretation of patient-reported outcomes may be limited
by recall bias. For physical activity and QOL, different types of questionnaires were used for different age groups
because a single validated QOL questionnaire for all age groups is not available. The questionnaires have all been
validated appropriately for the different age groups, but the use of multiple questionnaires further reduced the number of
patients in each assessment. Moreover, all enrolled patients were children and adolescents, and changes in the living
environment during the growth period may have affected the results. Lastly, the COVID-19 pandemic occurred during
the study period and may have affected the results, especially QOL data.*°
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Conclusion

The overall trends and results from individual patients suggest that PK-guided regimen adjustment with myPKFiT may
contribute to the optimization of treatment. However, no statistical differences in each observation item before and after
rFVIII regimen adjustment were noted due to the small number of patients enrolled.

Abbreviations

ABR, annualized bleeding rate; FVIII, factor VIII; FVIIL:C, coagulation factor VIII:C; IPAQ, International Physical
Activity Questionnaire; IPAQ-JEA, International Physical Activity Questionnaire for Japanese Early Adolescents; IU,
international units; PK, pharmacokinetic; Q, Quartile; QOL, quality of life; rFVIII, recombinant factor VIII; SF-36, 36-
Item Short Form Survey.
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