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Purpose: In patients with hemophilia B, treatment with extended half-life (EHL) recombi
nant factor IX allows for longer dosing intervals while providing equal or superior bleeding 
protection compared with standard half-life products. This enables flexible, individualized 
treatment schedules, which reduce the burden of prophylaxis and improve patient outcomes. 
This analysis compared the efficacy of recombinant factor IX Fc fusion protein (rFIXFc) and 
recombinant factor IX albumin fusion protein (rIX-FP), two EHL therapies approved for 
prophylaxis and treatment of bleeding in hemophilia B.
Patients and Methods: Matching-adjusted indirect treatment comparison (MAIC) was 
used to adjust the between-treatment differences in baseline characteristics. Individual patient 
data for rFIXFc (B-LONG) were matched to aggregated data for rIX-FP (PROLONG-9FP) 
followed by statistical comparison for estimated annualized bleeding rate (ABR) using 
a Poisson regression model with adjustment for over dispersion. Data were analyzed 
according to treatment regimen prior to study entry: prior prophylaxis (rFIXFc, n=48; rIX- 
FP, n=40) or prior episodic treatment (n=43 and n=19, respectively). Relative treatment 
effects are presented as incidence rate ratios (IRR) with 95% confidence intervals (CI).
Results: After adjustment for baseline characteristics, estimated ABR observed for rFIXFc and 
rIX-FP was not significantly different in patients on prior prophylaxis (1.87 versus 1.58; IRR 1.18, 
95% CI 0.67–2.10) or prior episodic (2.25 versus 2.22; IRR 1.01 95% CI 0.40–2.57) regimens.
Conclusion: This MAIC analysis shows that the estimated ABR for rFIXFc-treated patients 
from B-LONG was similar to that of rIX-FP-treated patients from PROLONG-9FP and, 
therefore, indicates that the two EHL therapies provide similar efficacy when used as 
prophylaxis for patients with hemophilia B. Trough levels differ between the two products 
(1–3% [targeted] versus 20% [observed], respectively), suggesting that trough level is not 
a surrogate indicator when ABR is used as a criterion for clinical efficacy when comparing 
these FIX products in hemophilia B.
Keywords: annualized bleeding rate, comparative effectiveness research, factor IX 
deficiency, factor IX Fc fusion protein, rIX-FP fusion protein, treatment outcome

Introduction
Routine prophylaxis is the optimal standard of care for the management of 
patients with severe hemophilia B. Prophylaxis with recombinant factor IX 
(rFIX), especially when initiated early in life, has been shown to result in 
favorable clinical outcomes.1 Compared with on-demand therapy, regular 
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prophylaxis provides a consistent decrease in both total 
bleeds and hemarthrosis (joint bleeds), reducing joint 
deterioration (arthropathy) and consequently improving 
patients’ quality of life.1 Despite these benefits, the rela
tively short half-life of standard rFIX products typically 
necessitates frequent intravenous dosing, at least twice 
weekly for severe hemophilia B, which represents 
a substantial burden to patients and their caregivers and 
families.2 Extended half-life (EHL) rFIX products pro
vide a mean half-life extension 3–5 times that of stan
dard products, which allows for longer dosing intervals 
while providing equal or superior bleeding protection to 
standard care.2 This enables the use of flexible treatment 
schedules to meet individual patient needs, decreases the 
burden of prophylaxis, and potentially further improves 
patient outcomes.3

The aim of treating hemophilia is to prevent joint 
bleeds and, ultimately, arthropathy.4 In hemophilia B, 
a trough level that prevents all bleeding has not been 
established and is likely to vary from patient to patient 
based on a number of factors, including joint status and 
age.5 Correlation between time spent under target trough 
levels and bleed rates, including spontaneous, traumatic 
and joint bleeds, has been demonstrated in patients with 
severe hemophilia B treated with recombinant FIXFc 
fusion protein (rFIXFc); as trough level increased, the 
predicted bleed rate reduced and the predicted probability 
of being bleed-free improved.6 However, other contribu
tors to the variation in hemostatic and clinical outcomes 
and response to treatment should be considered when 
determining the most appropriate prophylaxis regimen,7 

including the pharmacokinetic (PK) characteristics of the 
replacement factor and the patient’s individual PK profile.3 

Ideally, the regimen should be individualized, taking the 
patient’s lifestyle into account, in order to reduce the 
known heterogeneity in bleeding patterns.3 Furthermore, 
it is important to remember that, as FIX can enter the 
extravascular space, trough levels may not reflect FIX 
tissue levels and, consequently, FIX bleeding prevention 
ability.8

rFIXFc is an EHL replacement therapy indicated for 
the treatment and prophylaxis of bleeding episodes, 
including perioperative management of bleeding, in 
patients with hemophilia B of all ages.9,10 Approval was 
based on two Phase 3 studies assessing the efficacy and 
safety of rFIXFc in previously treated pediatric (<12 years; 
Kids B-LONG)11 or adolescent/adult (≥12 years; 
B-LONG)12 patients with hemophilia B.

In both Kids B-LONG and B-LONG, rFIXFc prophy
laxis, adjusted to maintain a trough level of 1–3 IU/dL, 
resulted in low annualized bleeding rates (ABRs).11,12 

These results were confirmed in the long-term extension 
study (B-YOND); in the majority of patients, low ABRs 
were maintained and extended dosing intervals were sus
tained for up to 5 years, with a cumulative duration up to 
6.5 years.13 Furthermore, a post hoc interim analysis of 
data from patients (≥12 years) who received rFIXFc pro
phylaxis with a ≥14-day dosing interval at any time during 
B-LONG or B-YOND showed that most patients remained 
well controlled, with ABRs consistent with those observed 
in the overall study population.14 Therefore, a dosing 
interval of ≥14 days is an option for some patients,10 

offering a broader flexibility of dosing interval and further 
reducing treatment burden for patients while maintaining 
bleed protection.

Recombinant FIX albumin fusion protein (rIX-FP) is 
also indicated for the treatment and prophylaxis of bleed
ing episodes, including perioperative management of 
bleeding, in patients of all ages with hemophilia B.15,16 

Prophylaxis with rIX-FP has been shown to be effective 
for bleed prevention and treatment in both pediatric and 
adolescent/adult patients with hemophilia B, with weekly 
dosing intervals in children and up to 14-day dosing in 
adolescents/adults (PROLONG-9FP).17,18 These results 
were confirmed in long-term extension studies, which 
also showed that adequate bleed protection could be 
achieved with extended dosing intervals of 10 or 14 days 
and 21 days in selected pediatric and adolescent/adult 
patients, respectively.19,20

Both rFIXFc and rIX-FP have been shown to be effec
tive for the prevention and treatment of bleeds in patients 
with hemophilia. However, there are no direct comparative 
studies and in the absence of head-to-head trials an indirect 
comparison can be made using established methods, such as 
network meta-analysis21 or matching-adjusted indirect com
parison (MAIC).22 MAIC is a widely used, validated 
method for the comparison of outcomes when there is no 
common comparator or the comparative studies are not 
sufficiently homogenous. MAIC matches patient-level data 
from clinical trials of one treatment with published aggre
gate data from clinical trials of another treatment, thus 
reducing observed differences between the trials and provid
ing a balanced patient population for comparison.22 The aim 
of this analysis was to apply MAIC to compare the efficacy 
of rFIXFc and rIXFP, two EHL therapies approved for 
prophylactic treatment of patients with hemophilia B.
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Methods
Data Sources and Sample Selection
Source data for the MAIC analysis were extracted from 
the pivotal phase 3 trials (B-LONG for rFIXFc and 
PROLONG-9FP for rIX-FP), which provided efficacy 
and safety data for market authorization. Comparisons 
were based on the approved dosing regimens for each 
product (Table 1). The study design and results of these 
trials have been described in detail elsewhere.12,17 Briefly, 
both were non-randomized, open-label studies in pre
viously treated male adolescent/adult patients (≥12 years) 
with severe hemophilia B. In B-LONG, patients (N=119) 
were treated with one of four rFIXFc regimens: weekly 
dose-adjusted prophylaxis (group 1: starting at 50 IU/kg; 
n=63), interval-adjusted prophylaxis (group 2: starting at 
100 IU/kg every 10 days; n=29), on-demand treatment as 
needed for bleeding episodes and dose adjusted according 
to bleeding severity (group 3: 20–100 IU/kg, n=27) and 
treatment for perioperative care (group 4).12

In PROLONG-9FP, patients (N=63) were treated with 
one of two rIX-FP regimens.17 Group 1 (n=40) received 
35–50 IU/kg once weekly during the first 26 weeks and 
were then allowed to switch to 75 IU/kg every 10 or 14 
days if they had no spontaneous bleeds for ≥4 weeks 
before switching and were receiving ≤40 IU/kg or ≤50 
IU/kg rIX-FP in order to switch to the 14- or 10-day 
interval, respectively. Group 2 (n=19) received on- 
demand treatment during the first 26 weeks followed by 
a fixed dose of 35–50 IU/kg once weekly for ≥26 weeks as 
determined by the physician.

Several differences between the two trials are worth 
noting. In B-LONG, but not PROLONG-9FP, patients 
entering the prophylaxis treatment arms could have been 

on a previous on-demand regimen; 27.5% of the prophy
laxis group in PROLONG-9FP had received previous 
prophylaxis with rIX-FP before study entry.12,17 In groups 
1 and 2 of B-LONG, dose and interval, respectively, were 
adjusted to maintain a plasma trough level of 1–3 IU/dL or 
higher in participants who had two breakthrough sponta
neous bleeding episodes in a rolling 3-month period. In 
PROLONG-9FP, the dose could be increased or decreased 
based on assessment of bleeding phenotype by the treating 
physician, level of physical activity, or clinical outcome.20 

A mean trough FIX activity of 20 and 12 IU/dL was 
maintained with rIX-FP prophylaxis using 40 IU/kg 
weekly and 75 IU/kg every 2 weeks, respectively. Lastly, 
in PROLONG-9FP, after 26 weeks of treatment, patients 
receiving weekly prophylaxis were evaluated for their 
eligibility to switch to a longer treatment interval (10 or 
14 days) and all patients in the on-demand group switched 
to weekly prophylaxis for at least an additional 26 
weeks.17 In B-LONG, patients received the regimens 
assigned at enrolment throughout the entire study 
period.12

Outcome Assessment
The efficacy outcome assessed was mean ABR, a clinically 
relevant treatment outcome typically evaluated in clinical 
studies of hemophilia. Median duration of treatment was 
51.6 and 58.3 weeks in the dose- and interval-adjusted 
groups of B-LONG, respectively. In PROLONG-9FP, med
ian duration of treatment was 34.3–55.1 weeks in group 1 
and in group 2 was 26.7 weeks during the first 26 weeks of 
on-demand treatment and 45.1 weeks after switching to 
a weekly prophylaxis regimen for the remaining time on 
study.

Table 1 Approved Dosing Regimens for Long-Term Prophylaxis with rFIXFc or rIX-FP in Adolescent/Adult Patients (≥12 Years) with 
Hemophilia B

Prophylaxis 
Regimen

rFIXFc rIX-FP

Weekly dose-adjusted 50 IU/kg once weekly to start9,10 

Adjust dose based on individual response
35–50 IU/kg once weekly;16 25–40 IU/kg every 7 days15

Interval-adjusted 100 IU/kg once every 10 days to start9,10 

Adjust interval based on individual response 

Patients who are well controlled on a once every 10 days 

regimen may be treated on an interval of 14 days or longer

Up to 75 IU/kg once every 10 or 14 days16 

For patients >18 years, further extension of the 

treatment interval may be considered 

Patients well controlled on an every 7 day regimen may 
be switched to a 14-day interval at 50–75 IU/kg15

Abbreviations: rIX-FP, rFIX albumin fusion protein; rFIXFc, recombinant factor IX-Fc fusion protein.
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Data Analysis
MAIC methodology was used to compare estimated ABRs 
for rFIXFc and rIX-FP, according to recommendations 
from the National Institute for Health and Clinical 
Excellence Decision Support Unit (NICE DSU).23 

Individual patient data from the B-LONG study were 
weighted to match the mean baseline characteristics 
reported for patients in the PROLONG-9FP study, with 
regard to age (mean, standard deviation [SD]), body 
weight (mean, SD), ethnicity (proportion of white patients) 
and mean (SD) number of bleeding events prior to study 
enrollment. The characteristics selected were the only 
variables available for comparison due to limited reporting 
of baseline characteristics across the studies. Matching 
between two populations with different baseline character
istics always results in a loss of information. The size of 
the population after matching can be estimated according 
to the principle provided by the NICE DSU.23 After 
weighting, the adjusted baseline characteristics of 
B-LONG participants were the same as those in the popu
lation of the PROLONG-9FP study. Adjusted ABRs for 
rFIXFc were estimated using a Poisson regression model 
with adjustment for overdispersion and weights calculated 
through MAIC. Adjusted ABRs can be interpreted as 
estimates of bleeding frequency if rFIXFc were adminis
tered to patients with similar baseline characteristics to 
those patients recruited in the PROLONG-9FP trial. 
Finally, estimated ABRs for rFIXFc were compared with 
the results reported for rIX-FP in the PROLONG-9FP 
study, and relative treatment effects were presented as 
incidence rate ratios (IRR) with 95% confidence intervals 
(CIs). Statistical comparisons were conducted in R v.3.5.5 
[https://www.r-project.org/]).

Results
Baseline Characteristics Before Matching
In the current analysis, baseline characteristic data for 
rFIXFc were extracted from the weekly dose-adjusted 
(n=63) and interval-adjusted prophylaxis groups (n=29), 
while those for rIX-FP, which were not reported separately 
for each arm, were taken from the overall patient population 
(N=59; 4 of the 23 patients in group 2 received on-demand 
treatment only and were excluded from the analysis). Data 
were analyzed according to treatment regimen prior to study 
entry: prior prophylaxis (rFIXFc, n=48; rIX-FP, n=40) or 
prior on-demand treatment (n=43 and n=19, respectively).

Patient baseline characteristics from the B-LONG and 
PROLONG-9FP studies are summarized in Table 2. In the 
weekly dose-adjusted and interval-adjusted prophylaxis 
groups of B-LONG, the median age was 28 and 33 
years, respectively. The treatment regimen prior to study 
entry was prophylaxis in 53.2% and 51.7% of patients, 
respectively, and the proportion of white patients was 
65.1% and 62.1%. Furthermore, at baseline, endogenous 
FIX levels were <1 IU/dL in 79.4% and 75.9% of patients 
and 1–2 IU/dL in 20.6% and 24.1% of patients, in the 
weekly dose-adjusted and interval-adjusted prophylaxis 
groups of B-LONG, respectively.12 Median duration of 
treatment was 51.6 and 58.3 weeks in the weekly dose- 
adjusted and interval-adjusted prophylaxis arm, respec
tively, and the median weekly dose for patients receiving 
weekly prophylaxis was 45 IU/kg. In the prophylaxis 
group of PROLONG-9FP, the mean age was 31.6 years, 
and the proportion of white patients was 82.5%. In the on- 
demand group, the mean age was 35.3 years, and the 
proportion of white patients was 82.6%. Endogenous FIX 
levels were ≤1 IU/dL in 87.5% and 87.0% of patients 
assigned to the prophylaxis or on-demand groups, respec
tively, and ≤2 IU/dL in 100% of patients.17 Median dura
tion of treatment was 34.3–55.1 weeks and median 
consumption was 162.3 and 194.7 IU/kg per month in 
patients receiving 14-day and 7-day prophylaxis, 
respectively.

Matching of Baseline Characteristics
Individual patient data from the weekly dose-adjusted and 
interval-adjusted prophylaxis groups of B-LONG were 
matched to aggregated data for the participants of 
PROLONG-9FP regarding baseline age, weight, prior 
bleeding frequency and ethnicity (Tables 3 and 4). 
Matching was conducted separately in subsets of patients, 
who were receiving either prophylaxis or on-demand regi
mens prior to study enrollment. After matching, the popu
lations of both studies were well balanced regarding all 
baseline variables and the estimated effective sample size 
for B-LONG was 26 (63%) for patients who received prior 
prophylaxis (Table 3) and 10 (26%) for patients who 
received prior on-demand (Table 4).

Annualized Bleeding Rate
After adjusting for age, weight, prior bleeds, and ethnicity, 
estimated ABR in patients who received prior prophylaxis 
was 1.87 for rFIXFc and 1.58 for rIX-FP. The difference 
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between the two treatment groups was not statistically 
significant (IRR 1.18; 95% CI 0.67–2.10; Figure 1).

Similarly, after adjustment, the difference in estimated 
ABR in patients who received prior on-demand was not 
statistically significant between rFIXFc and rIX-FP (2.25 
versus 2.22, respectively; IRR 1.01, 95% CI 0.40–2.57; 
Figure 1).

Discussion
The results of this MAIC analysis show that the estimated 
ABR for rFIXFc-treated patients from B-LONG was simi
lar to that of rIX-FP-treated patients from PROLONG-9FP 
and, therefore, provides evidence of similar bleed protec
tion between the two EHL FIX products in patients with 
hemophilia B. This is despite the large difference between 
target trough levels for rFIXFc (1–3 IU/kg)12 and measured 
trough levels with rIX-FP (20.0 IU/dL at day 7 during once 
weekly prophylaxis with 40 IU/kg; 12.4 IU/kg at day 14 

during 14-day prophylaxis with 75 IU/kg).17 Higher FIX 
trough levels may be needed for rIX-FP to achieve similar 
protection from bleeds as rFIXFc at target trough levels of 
1–3 IU/kg, which might be attributed to differences in their 
physiological (PK/pharmacodynamic) profiles, including 
extravascular distribution. However, it should be noted 
that the relationship between targeted and measured trough 
levels and clinical outcomes cannot be directly compared, 
owing to differences in the PK characteristics of the two 
products.

EHL FIX products, such as rFIXFc and rIX-FP, facilitate 
the use of prophylactic treatment in patients with hemophilia B, 
by maintaining or improving bleed protection while reducing 
the injection frequency, versus standard half-life products.2 

Therefore, they have the potential to decrease the burden of 
prophylaxis, improve health outcomes, and allow for a more 
active lifestyle.2,3 The standard trough level for bleed preven
tion is generally regarded as 1%, and is based on data, largely 

Table 2 Baseline Characteristics in the B-LONG12 and PROLONG-9FP17 Phase 3 Studies

B-LONG PROLONG-9FP

Weekly Dose- 
Adjusted 

Prophylaxis (n=63)

Interval-Adjusted 
Prophylaxis (n=29)

Prophylaxis (n=40) On-Demand (n=23)

Age, years 28 (12–71)a 33 (12–62)a 31.6 (15.2)b 35.3 (11.1)b

Weight, kg 70.2 (45.2–186.7)a 76.0 (50.0–128.0)a 69.6 (14.4)b 75.1 (20.7)b

Ethnicity, n (%)

White 41 (65.1) 18 (62.1) 33 (82.5) 19 (82.6)

Asian 7 (11.1) 2 (6.9) 6 (15.0) 4 (17.4)

Black/African American 7 (11.1) 7 (24.1) 1 (2.5) 0
Other 8 (12.7) 2 (6.9) – –

Endogenous FIX level, n (%)

<1 IU/dL 50 (79.4) 22 (75.9)

≤1 IU/dL – – 35 (87.5) 20 (87.0)
1–2 IU/dL 13 (20.6) 7 (24.1) – –

≤2 IU/dL – – 40 (100) 23 (100)

Pre-study FIX therapy, n (%)

Prophylaxis 33 (53.2) 15 (51.7) 40 (100) 0

On-demand 29 (46.8) 14 (48.3) 0 23 (100)

Bleeding episodes in prior 12 months

Prior prophylaxis 2.5 (0–21)a 2.0 (0–7)a 2.0 (0–4.5)a, c –
Prior on-demand 23.0 (6–70)a 25.0 (10–100)a – 23.5 (22–28)a, d

Notes: aMedian (range); bMean (SD); cPatients assigned to the prophylaxis arm of PROLONG-9FP; dPatients assigned to the on-demand arm of PROLONG-9FP, only 
patients who were previously receiving on-demand treatment were eligible for this group. 
Abbreviations: FIX, factor IX; SD, standard deviation.

Journal of Blood Medicine 2021:12                                                                                                 https://doi.org/10.2147/JBM.S312885                                                                                                                                                                                                                       

DovePress                                                                                                                         
617

Dovepress                                                                                                                                                      Astermark et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


from experience with hemophilia A, showing that patients with 
factor activity levels >1% tend to have fewer joint bleeds and 
less arthropathy during prophylaxis.24 However, data have 
shown that some patients experience joint bleeds with trough 
levels >3%,25 indicating that FIX levels should be determined 
on a person-to-person basis, and in consideration of the specific 
molecular characteristics of the FIX product being used.

Current guidelines provide broad recommendations for 
calculating dosing regimens;26 however, they do not 
account for inter-patient variability in PK parameters, 
bleeding phenotype, levels of physical activity, lifestyle 
and joint status.3 Importantly, although trough level can 
be used as a surrogate marker for monitoring the efficacy 
of a prophylaxis regimen, it cannot be compared across 

Table 3 Balance of Baseline Characteristics and Effective Sample Size Following Matching of Patients on a Prior Prophylactic Regimen 
from the B-LONG Weekly Dose-Adjusted and Interval-Adjusted Prophylaxis Groups and Group 1 of PROLONG-9FP

Prior to Matching rFIXFc Adjusted 
Population

rIX-FP (n=40) rFIXFc Unadjusted 
Population (n=45)a

Estimate (SD) ESS, n (%)

Mean (SD) age, years 31.6 (15.2) 34.2 (14.8) 31.6 (15.2) 41.7 (92.6)

Mean (SD) weight, kg 69.6 (14.4) 76.8 (17.4) 69.6 (14.4) 37.4 (83.1)

Mean (SD) prior bleeds 3.4 (3.8) 4.8 (5.9) 3.4 (3.8) 37.9 (92.4)

Proportion of white patients, % 83 67 83 40.2 (89.3)

Final adjusted population

Mean (SD) age, years – – 31.6 (15.2) 25.6 (62.6)
Mean (SD) weight, kg – – 69.6 (14.4)

Mean (SD) prior bleeds – – 3.4 (3.8)

Proportion of white patients, % – – 83

Note: aData missing for ABR and treatment duration (n=3). 
Abbreviations: ABR, annualized bleeding rate; ESS, effective sample size; rIX-FP, rFIX albumin fusion protein; rFIXFc recombinant factor IX-Fc fusion protein; SD standard 
deviation.

Table 4 Balance of Baseline Characteristics and Effective Sample Size Following Matching of Patients on a Prior on-Demand Regimen 
from the B-LONG Weekly Dose-Adjusted and Interval-Adjusted Prophylaxis Groups and Group 2 of PROLONG-9FP

Prior to Matching rFIXFc Adjusted 
Population

rIX-FP (n=23) rFIXFc Unadjusted 
Population (n=42)a

Estimate (SD) ESS, n (%)

Mean (SD) age, years 35.3 (11.1) 31.3 (13.9) 35.3 (11.1) 32.0 (76.1)

Mean (SD) weight, kg 75.1 (20.7) 75.1 (24.3) 75.1 (20.7) 41.4 (98.5)

Mean (SD) prior bleeds 24.3 (7.3) 28.2 (18.3) 24.3 (7.3) 28.0 (71.7)

Proportion of white patients, % 83 57 83 33.2 (79.1)

Final adjusted population

Mean (SD) age, years – – 35.3 (11.1) 10.2 (26.1)

Mean (SD) weight, kg – – 75.1 (20.7)
Mean (SD) prior bleeds – – 24.3 (7.3)

Proportion of white patients, % – – 83

Note: aData missing for ABR and treatment duration (n=2). 
Abbreviations: ABR, annualized bleeding rate; ESS, effective sample size; rIX-FP, rFIX albumin fusion protein; rFIXFc, recombinant factor IX-Fc fusion protein; SD standard 
deviation.
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patients or products, especially products with different 
moieties/modifications to extend half-life. Other para
meters, such as clinical outcomes (eg, bleed rates, assess
ment of joint health) should be considered, and therapy 
tailored to individual patient needs may be the best 
approach to achieve optimal bleed protection. In addition, 
long-term effects of these treatments should also be con
sidered; in the rIX-FP extension study, the most frequently 
reported treatment-emergent adverse event was arthralgia 
(25 events in 19 [32.2%] patients).20

The study has the following limitations. Although 
MAIC is the recommended method, as it can account 
for population differences when comparing treatments 
assessed in disconnected studies, the method cannot 
adjust for all possible differences across trials, such 
as undocumented differences at baseline. Furthermore, 
the lack of randomization with a placebo arm in 
B-LONG and PROLONG-9FP hampers adjustments 
for residual confounding. Another limitation is that 
estimated sample sizes following assignment of 
weights were low, and, therefore, the amount of infor
mation for the comparison between rFIXFc and rIX-FP 

was limited, which should be considered when inter
preting the results.

Despite the limitations, this indirect treatment compar
ison provides a useful measure of relative efficacy between 
these two EHL FIX products for the treatment of patients 
with hemophilia B.

Conclusions
This MAIC analysis shows that the estimated ABR for 
rFIXFc-treated patients from B-LONG was similar to that 
of rIX-FP-treated patients from PROLONG-9FP and, 
therefore, provides no evidence of a difference in efficacy 
between rFIXFc and rIX-FP when used as prophylaxis in 
patients with hemophilia B. This is despite the large dif
ference in trough levels between the two products (target 
[1–3 IU/dL] versus obtained [20 IU/dL], respectively), 
suggesting that trough level is not a surrogate indicator 
when ABR is used as a criterion for clinical efficacy when 
comparing these FIX products in hemophilia B.

Compliance with Ethics Guidelines
Ethical approval was not required for this analysis as it was 
based on data from two previously published Phase III trials 

Figure 1 Estimated ABR, any bleeding, after matching for all selected baseline variables†. 
Notes: †Age, weight, prior bleeds and ethnicity (proportion of white patients); ‡Data missing for ABR and treatment duration (n=3); ¶Data from PROLONG-9FP; §Data 
missing for ABR and treatment duration (n=2); #Data from PROLONG-9FP, of the 23 patients receiving prior on-demand only 19 patients transitioned to prophylaxis. 
Abbreviations: ABR, annualized bleeding rate; CI, confidence interval; ESS, effective sample size; IRR, incidence rate ratio; rIX-FP, rFIX albumin fusion protein; rFIXFc, 
recombinant factor IX-Fc fusion protein.
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(B-LONG and PROLONG-9FP). Both the B-LONG and 
PROLONG-9FP studies were conducted in accordance 
with the Declaration of Helsinki and local regulations. The 
protocols were approved by the authorities and the institu
tional review board/ethics committee at each participating 
center, and signed informed consent was obtained from all 
patients. Informed consent for this analysis was not required 
given the de-identified nature of the B-LONG individualized 
patient-level data, and the use of aggregated, previously 
published data from PROLONG-9FP.
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