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ABSTRACT

Introduction: Multiple studies have demon-
strated the effectiveness of pharmacokinetic
(PK)-guided individualized prophylaxis with
human coagulation factor VIII (FVIII) compared
with standard prophylaxis, but no studies have
evaluated the economics of PK-guided prophy-
laxis in China. Hence, we conducted this study
to assess the cost-effectiveness of PK-guided
prophylaxis with recombinant FVIII (rFVIII)
versus standard prophylaxis in Chinese adult
patients with severe hemophilia A.

Methods: A discrete event simulation model
was developed to simulate 10,000 patients with
hemophilia A who received rFVIII treatment
over a l-year time horizon. The standard pro-
phylaxis rFVIII dose was 301U/kg by intra-
venous injection. The PK-guided prophylaxis
dosage was adjusted for each patient to main-
tain FVIII trough level at 1-5I1U/dL. Dosing
interval for both approaches was kept fixed at
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48 h. The health outcomes included annual
joint bleed rate (AJBR) and quality-adjusted life
years (QALYs). The model considered the costs
of drug. Incremental cost-effectiveness ratio
(ICER) was estimated and scenario analysis was
performed.

Results: A total of 94.3% of patients receiving
PK-guided individualized prophylaxis achieved
the goal of maintaining the trough concentra-
tion at 1-5IU/dL compared with 62.7% on
standard prophylaxis. AJBR and QALYs gained
in PK-guided and standard prophylaxis were
1.527 vs 1.601, and 0.8384 vs 0.8383, respec-
tively. Costs of drug prophylaxis and costs of
treatment for bleeding events in PK-guided
prophylaxis (148,641.47 USD; 4546.43 USD)
were lower than those in standard prophylaxis
(159,620.93 USD; 4753.39 USD). An average
saving of USD 11,186.47 was obtained by the
PK-guided approach. The prophylaxis treatment
scenarios were the most influential factors.
Conclusion: PK-guided individualized prophy-
laxis appeared to be a dominant treatment
compared with standard prophylaxis, with
slightly higher QALYs but lower total costs.
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Key Summary Points

Multiple studies have demonstrated the
effectiveness of pharmacokinetic (PK)-
guided individualized prophylaxis with
human coagulation factor VIII (FVIII)
compared with standard prophylaxis, but
no studies have evaluated the economics
of PK-guided prophylaxis in China.

This study assessed the cost-effectiveness
of PK-guided prophylaxis with
recombinant FVIII (tFVIII) versus standard
prophylaxis in Chinese adult patients
with severe hemophilia A.

PK-guided individualized prophylaxis
appeared to be a dominant treatment
compared with standard prophylaxis,
with slightly higher QALYs but lower total
costs.

This study provided an initial support for
PK-guided dosing regimen using
myPKFiT® in Chinese patients with severe
hemophilia A.

INTRODUCTION

Hemophilia A is an X-linked recessive, heredi-
tary bleeding disease caused by the deficiency of
coagulation factor VIII (FVIII) [1]. Based on the
levels of circulating FVIII, it can be categorized
as mild (5-40IU/dL of FVIII level), moderate
(1-5 TU/dL of FVIII level), and severe (< 1 IU/dL
of FVIII level) hemophilia A [2]. The current
incidence of hemophilia A as per the World
Federation of Hemophilia (WFH) global survey
report 2019 is 24.6 cases per 100,000 male
individuals [2] and China currently has a total
of 16,158 patients with hemophilia A as per the
WFH global survey 2018 [3]. However, it is
estimated that the total number of patients with
hemophilia could be approximately 130,000 in
China [4, 5].

Patients with severe hemophilia A require
lifelong replacement therapy with exogenous
FVIII to prevent bleeding and associated com-
plications in muscles and joints [6]. FVIII
replacement therapy can either be administered
on demand during episodes of bleeding or pro-
phylactically [7]. It has been documented that
repeated episodes of joint bleeding would cause
arthropathy [8]. Prophylactic FVIII regimens are
effective in reducing bleeding frequency and
arthropathy in patients with severe hemophil-
iaA [9-11]. Standard prophylaxis with
20-40 IU/kg FVIII concentrates every other day
or at least three times a week helps in reducing
bleeding episodes, decreases hospitalization,
and improves long-term joint function [12-14].
Despite the effectiveness of standard prophy-
laxis in reducing bleeding episodes, a subpopu-
lation of patients still experience bleeding,
probably because of insufficient plasma FVIII
levels during dosing intervals [15, 16]. Although
an increase in the FVIII dose may provide uni-
versally higher FVIII levels [17], it is not feasible
because of the high costs of FVIII. As per the
WEFH global survey 2018, the global mean per
capita use of FVIII is 2.40 IU, whereas the per
capita FVIII usage in China is 0.026 [3]. The
lower per capita consumption of FVIII in China
could be attributed to the lower level of reim-
bursement for the treatment of hemophilia in
China, which is far lower than that in the
developed countries, leading to higher out-of-
pocket treatment cost [18]. High economic
burden leads to insufficient treatment, with
only 6.2% of patients receiving adequate FVIII
replacement treatment, which further leads to
significantly higher annual joint bleeding rate
(AJBR) and hemophilia-related arthritis [19].

Contrary to standard prophylaxis, individu-
alized pharmacokinetic-guided (PK-guided)
prophylaxis could provide significant clinical
benefits with lower consumption of FVIII,
thereby reducing the economic burden [20].
Multiple studies have proven the effectiveness
of PK-guided individualized prophylaxis com-
pared with standard prophylaxis [21-23].
Hence, the latest hemophilia guidelines,
including WFH Guidelines for the Management
of Hemophilia [2], Chinese Hemophilia Treat-
ment Guidelines (2020 Version) [24], and
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British  Hemophilia Association = Guidelines
(2020) [25], recommend individualized pro-
phylaxis. A pharmacoeconomic analysis con-
ducted in Italy through the development of a
microsimulation model showed that PK-driven
prophylaxis was more effective and less costly
than standard prophylaxis in patients with
severe hemophilia A [20]. PK-guided prophy-
laxis using myPKFiT®, a medical device that
calculates the prophylactic dose for ADVATE®
(Recombinant Human Coagulation Factor VIII,
Takeda Pharmaceutical Company Ltd.) accord-
ing to individual PK parameters based on
selected trough levels and infusion intervals,
was approved by the National Medical Products
Administration (NMPA) in 2020 in China.
However, there are no studies in China to
evaluate the economics of PK-guided individu-
alized prophylactic treatment in patients with
severe hemophilia A. Hence, we conducted this
study to evaluate the cost-effectiveness of PK-
guided prophylaxis with recombinant human
coagulation factor VIII versus standard prophy-
laxis in the treatment of Chinese adult patients
with severe hemophilia.

METHODS

A discrete event simulation (DES) model was
developed to assess the cost-effectiveness of PK-
guided prophylaxis compared with the standard
prophylaxis in the treatment of severe
hemophilia A. The model structure is presented
in Fig.1. The simulated health states were
“bleeding” and “non-bleeding.”

According to the instruction of ADVATE®,
for long-term prophylaxis of patients with sev-
ere hemophilia A, the routine recombinant
FVIII (tFVII) dose is 20-401U/kg, and the
injection interval is 2-3 days. The model simu-
lated a hypothetical cohort of 10,000 adult
patients with severe hemophilia A. Each patient
was assumed to undergo 1year of standard
prophylaxis at a fixed regimen of 30 IU/kg. The
simulated population of 10,000 with the same
characteristics as standard prophylaxis were
treated with PK-guided individualized prophy-
laxis using myPKFiT®, and the injection dosage
was adjusted depending on the PK parameters
and target trough concentration. The dosing
interval for both prophylaxis regimen was kept
fixed to 48 h.

The FVIII pharmacokinetic curve (concen-
tration/time curve) for each simulated patient

Set individual patient parameters
*  Weight
- Age
* PK parameters
l S
= N
Treatment selection
+ Standard prophylaxis
« PK-guided individualized
rophylaxis
\_ prophy l Yy,
4 N
FVIII injection
= Concentration
* Administration frequency (48 h)
. l S
4 N
Calculate concentration and
bleeding risk

. S

!

i
Wait for the event to occur
No bleeding
Cost + time + QALY

Dealing with bleeding events
Cost + time + QALY

]_

Fig. 1 Structure of the DES model. PK pharmacokinetics, QALY quality-adjusted life years

I\ Adis



3780

Adv Ther (2022) 39:3777-3788

was obtained by implementing the Bjorkman
equation [26]. The standard dose of FVIII was
adjusted to maintain a trough concentration of
1-51U/dL. This is based on the reported
increased risk of bleeding when the FVIII trough
concentration is less than 1 IU/dL and the risk
of joint bleeding decreases to less than 1 per
year when the trough concentration is greater
than 5IU/dL [27]. Accordingly, the FVIII dose
was increased when the trough concentration
was less than 11U/dL and decreased when the
trough concentration was greater than 5 IU/dL.
The health outcomes included AJBR and
quality-adjusted life years (QALYs). For cost-ef-
fectiveness analysis, only the direct medical cost
of treatment regimens from the perspective of
China’s healthcare system was taken into con-
sideration. The unit of cost measurement was
United States dollars (USD). An incremental
cost-effectiveness ratio (ICER) was measured to
support the result of cost-effectiveness analysis.
Three times the per capita gross domestic pro-
duct (GDP) of China in 2020 (32,337.12 USD)
was used as a willingness to pay (WTP) thresh-
old for ICER obtained in different scenarios.
Since this article is based on previously con-
ducted studies and does not contain any new
studies with human participants or animals,
ethics committee approval was not required.

Clinical Data

The standard prophylaxis regimen was consid-
ered as the control treatment and the clinical
and economic outcomes were compared against
PK-guided individualized prophylaxis using
myPKFiT®. The baseline characteristics of the
patients were based on a previous Chinese study
on individualized prophylaxis in patients with
severe hemophilia A [28]. The patients age ran-
ged from 19 to 44 years with a mean age of 29.3
and the body weight ranged from 45 to 82 kg,
with a mean weight of 59.1 kg (Table 1). The
distribution of age and weight was in accor-
dance with the characteristics of myPKFiT®
population approved by NMPA. As a result of
the lack of PK parameters of FVIII in the Chi-
nese population, the PK parameters in this
model were derived from Iannazzo et al., and

were based on the parameters of American
patients with hemophilia and a median body
weight of 56 kg and a median age of 22 years
(Table 1) [20]. The DES model simulated the
clinical pathway of individual patients under
different treatment methods. The PK parame-
ters included, as per the pharmacokinetic two-
compartment model, were clearance (CL), dis-
tribution volume (V), clearance between com-
partments (Q), and second compartment
distribution volume (V2).

Because the WFH (2020) guidelines and the
expert survey suggested that 70-80% of all the
bleeding events were joint bleeding events [2],
and as a result of the lack of other bleeding data,
the model only considered joint bleeding
events. AJBR was considered as the metric for
comparing the efficacy of standard and PK-gui-
ded prophylaxis. The AJBR values for the simu-
lated patients were based on the baseline FVIII
levels and associated risk of bleeding as reported
by den Uijl et al. (Supplementary Fig. 1) [27],
and the model was developed on the basis of
the data extracted from lannazzo et al. (Sup-
plementary Table 1) [20]. In case of standard
prophylaxis, patients were given regular and
fixed-dose injection of 30 IU/kg, whereas in the
PK-guided individualized prophylaxis, the
injection dose was adjusted according to the
individual PK parameters. After injection,
plasma FVIII concentration of the patients
gradually decreases over time, and the change
in trend is determined according to the indi-
vidual FVIII injection dose, PK parameters, and
administration frequency (the model assumed
that the administration frequency of all patients
is the same and fixed at 48 h). The PK distribu-
tion curve was divided into 24 different
time—concentration ranges that correspond to
plasma FVIII concentration ranging from peak
to trough concentrations. The risk of AJBR at
each of these time-concentration ranges was
calculated and the occurrence of bleeding
events at each range was determined by random
sampling.

The treatment courses for joint bleeding that
were considered in the model were as per the
2020 Chinese guidelines for the treatment of
hemophilia, which recommend increasing the
plasma concentration of FVIII to 40-60 IU/dL
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Table 1 Basic information on population characteristics and prophylaxis regimens
Parameters Estimated value Source
Patient’s age; years [mean (range)] 29.3 (19-44) [28]
Weight; kg [mean (range)] 59.1 (45-82) [28]
Standard prophylaxis
Standard single injection dose of rFVIII (IU/kg) 30 Expert survey
Administration frequency 48 h Expert survey
PK-guided individualized prophylaxis
Maximum injection dose of rFVIII (IU/kg) 40 Instructions of ADVATE®
Minimum injection dose of rFVIII (IU/kg 10 Instructions of myPKFiT®
Minimum target trough concentration (IU/dL) 1 [20]
Maximum target trough concentration (IU/dL) 5 [20]
Administration frequency 48 h Assumed consistent with prophylaxis
Pharmacokinetic parameters (PK parameters)
Typical value of clearance (TVCL, dL/h) 1.9325 [20]
Clearance body mass allometric exponent (T1CL) 0.8041 [20]
Age scale factor (T2CL) — 0.0045 [20]
Typical central volume (TVV1, dL) 222327 [20]
Central body mass allometric exponent (T1V1) 0.9529 [20]
Clearance between compartments (Q, dL/h) 147 [20]
Typical peripheral volume (TVV2, dL) 7.2836 [20]
Peripheral body mass allometric exponent (T1V2) 0.7632 [20]

ADVATE® recombinant human coagulation factor VIII for injection, PK pharmacokinetic

for a treatment duration of 1-2 days, provided
that access to coagulation factors is not limited
[24]. Data from the expert survey also revealed
that the rFVIII dose after an episode of bleeding
varied from 15 to 40 IU/kg; and according to the
ADVATE and myPKFiT® instructions, the study
also set the maximum (40 IU/kg) and minimum
injection dose (10 IU/kg) of rFVIII (Table 1). The
administration frequency during bleeding was
usually 1-2 times a day and the treatment
duration varied from 1 to 3 days according to
the severity of bleeding (Supplementary
Table2 ). The model assumed that the dose of
each rFVIII injection and the dosing frequency
were constant for all the patients, whereas the
average treatment duration may vary from

person to person and a lognormal distribution
was assumed. The risk of surgery, death, and
production of FVIII inhibitors were not consid-
ered because of the low probability of these
events occurring within a study duration of
1 year.

Utility Inputs

There is no related study to evaluate the health
state utilities for Chinese patients with
hemophilia A. The model used the average EQ-
5D data of all patients with hemophilia in the
study conducted by Neufeld et al. [29] to mea-
sure the utility value of patients in different
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periods; this showed that the health utility
value of patients with hemophilia in the
bleeding and non-bleeding periods was 0.64
and 0.84, respectively (Supplementary Table 3).
In the model, it was assumed that patients’
health utility values were constant.

Cost Inputs

The study considered direct medical costs,
including prophylaxis drug and bleeding treat-
ment costs. The price of ADVATE® was
471.33 USD/1000 IU in yaozhi.com in 2020 and
the price per unit (IU) was 0.47 USD [30].
According to the expert experience, in the
treatment of patients with hemophilia A, the
injection cost was very low because most of the
patients preferred self-injection. Hence, the
intravenous injection cost was not considered
in this model. The model assumed that the price
per unit was constant (Supplementary Table 4).

Data Analysis

In the base case analysis, total costs, AJBR, and
QALYs were calculated for patients receiving
standard prophylaxis and PK-guided prophy-
laxis. DES provides a random simulation of
individual patients based on the distribution of
the basic characteristics of patients and the
probability of the occurrence of events. The
occurrence and sequence of events were deter-
mined by random sampling.

Scenario analysis was also conducted to
assess the stability of the model and reliability
of the obtained results in different rFVIII unit
price, single bleeding injection dose of rFVIII,
utility values, and different fixed-dose prophy-
laxis treatment scenarios.

RESULTS

Base Case Analysis Results

The basic analysis results showed that in the
standard prophylaxis (30 IU/kg), about 8.2% of
patients’ trough concentration was less than
1IU/dL, and 29.1% of patients’ trough

concentration was greater than 5 IU/dL. How-
ever, in PK-guided prophylaxis, trough con-
centrations of 94.3% of patients were 1-5 IU/dL;
as a result of the individual dose adjustment.
Not all the patients (100%) could reach the
trough level of 1-5IU/dL in the PK-guided
individualized prophylaxis, because according
to instructions of ADVATE®, the maximum
single injection dose was set to 40 IU/kg. Under
this circumstance, 4.6% of the patients had a
high clearance, resulting in a dose of greater
than 40 IU/kg when the trough concentration
was equal to 1 1U/dL (Supplementary Fig. 2).
The results showed that the total dose
(315,352 1U) and single dose (28 IU/kg) of PK-
guided individualized prophylaxis were both
lower than those of standard prophylaxis
(338,645 IU and 30 IU/kg) (Table 2). The results
also suggested that 34.5% of patients using PK-
guided individualized prophylaxis had single
injection dose of less than 30IU/kg (Supple-
mentary Table 5). However, the reduction in
the dose of rFVIII prophylaxis injection did not
result in an increase in bleeding events, and

Table 2 Basic analysis results: PK-guided individualized
prophylaxis versus standard prophylaxis

Parameters PK-guided Standard
individualized prophylaxis;
prophylaxis; mean mean (SD)
(SD)

Total dose of 315,352 338,645

rFVIII for
prophylaxis (IU)
Average dose per 28 30
injection for
prophylaxis (IU/
kg)
AJBR 1.527 1.601 (2.107)

Total injection dose 9646
(TIU) of rFVIII for

treatment of

10,085

bleeding

AJBR annual joint bleed rate, SD standard deviation
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conversely, AJBR was slightly lower in PK-gui-
ded individualized prophylaxis (1.527) than
standard prophylaxis (1.601) in the 1-year time
horizon. Additionally, the proportion of AJBR
greater than 12 times was also lower (Supple-
mentary Fig. 3, 0.1% vs 0.4%) and consequently
the total injection dose of rFVIII for treatment
of bleeding was lower (9646 IU vs 10,085 IU)
(Table 2).

Cost-Effectiveness Analysis Results

The rFVIII injection for prophylaxis cost of PK-
guided individualized prophylaxis
(148,641.47 USD) was lower than that of stan-
dard prophylaxis (159,620.93 USD). Addition-
ally, the cost of rFVIIl in the treatment of
bleeding was also lower (4546.43 USD vs
4753.39 USD). Therefore, the total cost of PK-
guided individualized prophylaxis was lower
than that of standard prophylaxis (Table 3). In
addition, the PK-guided prophylaxis had a
slightly higher QALY than the standard pro-
phylaxis (0.8384 vs 0.8383). The scatter diagram
(Fig. 2) which was obtained by the simulation
results of 10,000 patients also showed that in
PK-guided prophylaxis, the total treatment cost
of more than half the number of patients was
lower than that in the standard prophylaxis.

Scenario Analysis

Scenario analysis (Table 4) showed that the
changes in 1rFVIII price, bleeding treatment
dose, utility values, and the limitation of pro-
phylaxis injection dose had no obvious effect
on the results. In some scenarios, PK-guided
prophylaxis was preferable to standard prophy-
laxis with higher QALYs but lower costs. How-
ever, when setting the prophylaxis treatment
scenario in a different regimen with respect to
the base case (30 IU/kg/72 h and 20 IU/kg/48 h),
PK-driven prophylaxis led to a reduction of
AJBR with ICERs of 23,966,013.52 USD and
8,849,710.81 USD, respectively, which was
higher than three times the per capita GDP in
2020 in China (per capita GDP was
10,779.04 USD in 2020).

Table 3 CEA analysis results: PK-guided individualized
prophylaxis versus standard prophylaxis

Parameters PK-guided Standard
individualized prophylaxis;
prophylaxis; mean  mean (SD)
(SD)

Cost (USD)

Cost of 148,641.47 159,620.93

prophylaxis

injection

Cost of 4546.43 4753.39

bleeding

treatment

Total cost 153,187.90 164,374.47

QALY 0.8384 0.8383
Increment

A Cost of — 10,979.46

prophylaxis

injection

Cost of — 206.96

bleeding

treatment

A Total cost — 11,186.47

A QALY 0.0001

ICER

$/QALY — 145,372,305.39

PK dominant

CEA cost-effectiveness analysis, JCER incremental cost-
effectiveness ratio, PK pharmacokinetic, QALY quality-
adjusted life year, SD standard deviation

DISCUSSION

Patients with hemophilia have a higher mor-
tality risk correlated with age and severity,
when compared to the general population [31].
Multiple guidelines have recommended stan-
dard prophylaxis as the mainstay of treatment
for severe hemophilia A [2, 24, 25], since regular
FVIII injection can significantly reduce the

I\ Adis



3784

Adv Ther (2022) 39:3777-3788

148,218.40
Incremental cost (USD)

-0.02

Incremental QALY

222,327.60

@ Basic analysis ———

° 0.03

Linear (3 times of GDP per capita)

Fig. 2 Scatter plot of basic results: PK-guided individualized prophylaxis versus standard prophylaxis. Note: In 2020, the per
capita GDP was USD 10,779.04, three times the per capita GDP of USD 32,337.12

number of bleeding events and prevent joint
damage [9, 32], and improve the quality of life.
However, complete eradication of bleeding
events by fixed-dose prophylaxis could not be
achieved [15, 16]. Furthermore, the high costs
of hemophilia treatment have been one of the
main factors hampering the introduction of
prophylaxis in developing countries [33].
Increasing the prophylaxis injection dose for a
successful management of bleeding events is
not feasible because of the higher cost associ-
ated with it. In addition, as a result of the dif-
ferent pharmacokinetic curves of patients,
fixed-dose prophylaxis is not suitable for all
patients, which may lead to over- or underin-
jection, resulting in waste of resources or
insufficient prevention [34]. Hence, PK-guided
prophylaxis has gained importance as it cus-
tomizes individual dosing regimen based on the
individual PK parameters and is known to be
better in effectiveness and cost [20, 21, 23].
The aim of the study was to simulate adult
patients with severe hemophilia A and compare

the prophylaxis cost, bleeding treatment cost,
AJBR, and QALYs between standard prophylaxis
and PK-guided prophylaxis in 1 year using the
DES model. The DES model was chosen in our
study owing to the advantages it offers, such as
interpretation of individual entities (PK-guided
individualized prophylaxis emphasizes injec-
tion dose adjustment at the individual level)
[35], it deals with heterogeneity (the injection
dose of FVIII in patients with hemophilia is
affected by individual parameters, such as age,
weight, PK parameters, etc.) [36], it is flexible in
nature with no fixed period [37], and unlike
other models, the occurrence of events is
determined by random sampling, hence the
uncertainty is fully considered [38].

Compared with standard prophylaxis, PK-
guided individualized prophylaxis using
myPKFiT® for patients showed a lower prophy-
laxis injection dose, consequently reducing the
total cost (prophylaxis cost and bleeding treat-
ment cost). The AJBR associated with the PK-
guided prophylaxis was lower than standard
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Table 4 Scenario analysis results
Parameter Base case  Scenario A AJBR A A Cost ICER (USD/
QALY (USD) QALY)
rFVIII price per IU(USD) 0.47 0.57* - 0.074 0.0001 - 13,423.70 Dominant
0.38" - 0.074 0.0001 - 8949.13 Dominant
Single bleeding injection dose of rFVIII 26.85 32.22° - 0.074 0.0001 - 11,185.15 Dominant
(IU/kg) 2148 - 0074 00001 - 11,0260 Dominant
Non-bleeding utility 0.84 1% - 0.074 0.0001 - 11,143.80 Dominant
0.67* - 0.074 0.0000 - 11,143.80 Dominant
Bleeding utility 0.64 0.77* - 0.074 0.0000 - 11,143.80 Dominant
0.51* - 0.074 0.0001 11,143.80 Dominant
Prophylaxis treatment scenario 30IU/kg/ 30 1U/kg/ - 0.651 0.0007 15,936.15 23,874,714.54
48 h 72 h
20 IU/kg/ - 0.525 0.0006 4855.63 8,815,997.68
48 h
0 - 31.673 0.0329 53,721.02 1,632,265.06
Maximum prophylaxis dose (IU/kg) 40 IU 60 IU - 0.155 0.0002 - 8239.76 Dominant
Minimum prophylaxis dose (IU/kg) 10 [IU 01U - 0.060 0.0001 - 11,199.68 Dominant

AJBR annual joint bleed rate, JCER incremental cost-effectiveness ratio, QALY quality-adjusted life year, KOL key opinion

leader

+ 20%

PKOL interview

“The maximum utility value is 1

prophylaxis and was associated with higher
QALYs.

The results of cost-effectiveness analysis of
this model were similar to the previously pub-
lished economic evaluation of hemophilia
treatment studies. lannazzo et al. compared the
cost-effectiveness analysis of PK-guided indi-
vidualized prophylaxis with that of standard
prophylaxis [20]. From the perspective of the
[talian healthcare system, this study analyzed
AJBR and direct medical cost under different
treatment regimens. The study showed that
when the prophylaxis injection dose of 30 IU/
kg was injected once every 2 days, the PK-gui-
ded individualized prophylaxis had lower AJBR
(0.845 vs 1.012) and total cost (€ 260,662 vs
€ 265,859) than standard prophylaxis. The AJBR
observed in this study is slightly lower in PK-
guided prophylaxis than the result of our study.

The reason for the difference may be that the
maximum single injection dose set in this
model was 40 [U/kg even if the FVIII injection
dose calculated by PK parameter was higher
than 40 IU/kg. The standard was far lower than
the 100 IU/kg set in the previous study by Ilan-
nazzo et al., hence some patients in this study
may have had a higher AJBR due to lower
injection dose. PK-guided prophylaxis has also
shown benefits in children with hemophilia A.
When comparing the direct and indirect costs
of treatment with standard and PK-driven pro-
phylaxis, the latter showed effectiveness with a
total saving of € 54,797.40 (— 10.67%) proving
PK-driven prophylaxis an effective option for
children with hemophilia as well [39]. Besides,
in a study by Li et al., eight patients aged 5—-
16 years with severe hemophilia A, who after a
6-month low-dose prophylaxis regimens
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(phase I) were given PK-tailored prophylaxis for
the next 6 months (phase II), showed a reduc-
tion in median AJBR from 7.8 in phasel to 1.4
in phase II, an increase in median infusion fre-
quency, and mean annual total factor con-
sumption in phasell, but the FVII
consumption remained at approximately half
the standard prophylaxis [40].

This study also has some limitations. Firstly,
this model only simulates the efficacy and cost
of patients with severe hemophilia A within
1 year. Therefore, only short-term results of
different treatment methods are obtained and
cannot be applied for long-term cost-effective-
ness. Secondly, this model does not consider
the formation of target joints. Since the number
of annual bleedings after preventive treatment
is small, the probability of target joint forma-
tion is low, and the model can only calculate
the number of bleedings but cannot determine
the specific location of bleeding. Hence, the
occurrence of bleeding in the specific target
joints cannot be ascertained. Thirdly, the model
did not consider the wastage of drugs. Never-
theless, our study provides initial support for
PK-guided dosing regimen using myPKFiT® in
Chinese  adult patients with  severe
hemophilia A.

CONCLUSIONS

PK-guided individualized prophylaxis appeared
to be a dominant treatment compared with
standard prophylaxis for adult patients with
severe hemophilia A in China with slightly
higher QALYs but lower total costs.
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