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Abstract
Introduction: In clinical trials, recombinant factor IX fusion protein (rFIXFc) has dem-
onstrated safety, efficacy and prolonged activity with extended dosing intervals for 
treatment of haemophilia B.
Aim: To assess the real-world clinical utility of rFIXFc in a variable patient population 
and routine clinical practice.
Methods: A multicentre, retrospective chart review was conducted of patients with 
haemophilia B who had received rFIXFc prophylaxis or on-demand treatment for 
≥6 months across six sites in the United States.
Results: Sixty-four eligible patients were identified who had a median (range) duration on 
rFIXFc of 2.7 (0.5-5.0) years. Of 32 patients on rFIXFc prophylaxis who switched from 
prophylaxis with another factor treatment (ie pre-rFIXFc) and had a known pre-rFIXFc 
dosing interval, the initial dosing interval was lengthened for 26 (81%) patients and main-
tained for the remaining 6 (19%) patients. Most (n = 48 [91%]) patients who received 
rFIXFc prophylaxis from the beginning to the end of the chart review period (n = 53) main-
tained or lengthened the dosing interval from first through last dose of rFIXFc. For patients 
receiving rFIXFc prophylaxis, there was an approximate 50% reduction in weekly factor 
consumption compared with pre-rFIXFc prophylaxis. Overall annualized bleed rates, an-
nualized spontaneous bleed rates and annualized joint bleed rates decreased after switch-
ing to rFIXFc prophylaxis (n = 24 with bleed data). Compliance to recommended treatment 
improved or remained stable in most patients with available data (30/31).
Conclusion: Recombinant factor IX fusion protein prophylaxis improved bleed con-
trol, reduced overall consumption, reduced frequency of infusion and improved com-
pliance for patients with haemophilia B in a real-world setting.
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1  | INTRODUC TION

Prophylactic treatment with replacement factor IX (FIX) is the stan-
dard of care for severe haemophilia B in countries with sufficient 
health resources.1,2 Prophylaxis aims to maintain plasma FIX activ-
ity at levels that prevent or suppress bleeding episodes, with long-
term prophylaxis preserving joint health and maintaining quality of 
life.3,4 These are increasingly important outcomes for people with 
haemophilia because median life expectancy (63 and 75 years for 
patients with severe and mild-to-moderate haemophilia, respec-
tively5) is getting closer to that of the general population.

Ideally, factors such as clinical phenotype, pharmacokinetic pro-
file, physical activity level, joint status and treatment preferences are 
considered when tailoring prophylaxis regimens to an individual.6-8 
Adherence to prophylaxis using standard half-life (SHL) FIX concen-
trates is challenging because their half-life necessitates frequent 
infusions (often at least twice-weekly dosing).9,10 Extended half-life 
(EHL) products have been developed that are designed to decrease 
FIX clearance and improve bleed protection by allowing individuals 
to achieve higher trough levels with a decreased treatment burden 
(reduced frequency of infusion of up to once every 2 weeks).9,10

Recombinant FIX Fc fusion protein (rFIXFc) was the first approved 
EHL FIX therapy.11 rFIXFc is indicated for on-demand treatment 
and control of bleeding episodes, perioperative management and 
routine prophylaxis to reduce the frequency of bleeding episodes in 
adults and children with haemophilia B.12 The safety and efficacy of 
individualized rFIXFc prophylaxis regimens for subjects with haemo-
philia B were demonstrated in two pivotal Phase 3 studies (B-LONG 
for adults and adolescents ≥12 years of age [NCT01027364]; Kids 
B-LONG for children  <12 years of age [NCT01440946]) and an ex-
tension trial (B-YOND [NCT01425723]).13-15 The combined results 
from these trials confirmed the long-term (up to 6.5 years) safety 
and efficacy of rFIXFc prophylaxis in previously treated subjects of 
all ages with severe haemophilia B. rFIXFc provided dosing flexibil-
ity that allowed treatment to be tailored to the individual subject, 
which is important for its potential to reduce the treatment bur-
den, improve adherence to prophylaxis and provide greater levels 
of protection, leading to improved clinical outcomes. Median (inter-
quartile range [IQR]) dosing interval for the individualized interval 
prophylaxis arm in B-YOND was 14 (10-14) days for adults/adoles-
cents (n = 31) and 10 (10-11) days for paediatric subjects (n = 5). For 
these subjects, the median (IQR) overall annualized bleed rate (ABR) 
and spontaneous ABR were 1.9 (0.8-4.0) and 0.7 (0.2-1.9), respec-
tively, for adults/adolescents, and 3.7 (3.5-5.2) and 0.7 (0.6-1.1), 
respectively, for paediatric subjects. Dosing interval compliance in 
B-YOND was 98% in subjects receiving prophylaxis regimens (indi-
vidualized interval, weekly and modified).14

Although the Phase 3 data are robust and aspects of the 
B-YOND clinical trial approximated real-world clinical practice (eg 
individualized dosing and the option to switch treatment regimens), 
selection of subjects and controlled trial conditions limit the appli-
cability of these findings to a wider population. Real-world data are 
required to assess the clinical utility of rFIXFc in a more compre-
hensive patient population and routine clinical practice. However, 
reports describing the real-world clinical application of rFIXFc are 
limited.16,17 Therefore, a retrospective chart review was performed 
to further understand the clinical experience and outcomes associ-
ated with real-world treatment of haemophilia B with rFIXFc.

2  | MATERIAL S AND METHODS

2.1 | Study design and patient population

This was a multicentre, retrospective chart review conducted at six 
haemophilia treatment centres across the United States. All patients 
with haemophilia B who had received rFIXFc for ≥6 months at the date 
of site initiation either for prophylaxis or on-demand treatment were 
identified from the date of rFIXFc approval by the United States Food 
and Drug Administration (FDA; 28 March 2014) to 6 months prior to 
the date of site initiation. At sites with fewer than 15 patients, all pa-
tients were screened for eligibility. At sites with more than 15 patients, 
selection priority was based on the duration of follow-up on rFIXFc. 
For outcomes to be attributable to rFIXFc, no more than 1 month of 
non-rFIXFc use out of 12 months must have occurred. Patients with 
other coagulation disorders or a positive FIX inhibitor titre at the time 
of rFIXFc initiation (or any time after initiation), or a patient who was 
deceased, were excluded. The study period for retrospective data ab-
straction was 12 months prior to rFIXFc initiation and until the date of 
site initiation. De-identified patient level data were transcribed onto 
anonymous electronic case report forms. This study was conducted in 
accordance with the ethical principles of the Declaration of Helsinki 
and all applicable local regulations. Investigators obtained ethics com-
mittee approval for the study protocol.

2.2 | Objective and endpoints

The primary objective was to understand the clinical characteristics and 
outcomes resulting from the real-world management of patients with 
haemophilia B being treated with rFIXFc. Endpoints included changes in 
the FIX therapy dosing interval, factor consumption, ABR (including over-
all, spontaneous and joint), patient adherence before and after rFIXFc 
initiation, reason for switching to rFIXFc and target joint outcomes. 

K E Y W O R D S

extended half-life factor, factor IX switching, haemophilia B, prolonged factor IX activity, 
rFIXFc
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Adherence, including mention of non-compliance and percent infused 
vs expected, was collected from the patient's chart, pharmacy records or 
patient diary (if captured as part of routine clinical practice), and percent 
compliance (ie ≥90%, ≥80%, <80%) was based on pharmacy records or 
patient diaries. It was expected that target joint and target joint resolu-
tion were defined as per the Scientific and Standardization Committee 
(Appendix S1),18 but application of these definitions ultimately was at 
the discretion of the individual healthcare provider. The availability of 
clinical endpoints of interest varied between sites.

Specific adverse events that were collected and recorded during 
rFIXFc therapy included hypersensitivity (including anaphylaxis), 
nephrotic syndrome and thrombosis/thromboembolism. Other 

adverse events were not collected in this chart review. Sites were 
instructed to follow their standard spontaneous postmarketing re-
porting procedures for all adverse events.

2.3 | ABRs

ABRs were estimated by using the number of bleeds reported at a 
visit adjusted by the duration of time elapsed from the prior visit in 
years. Because it is possible that the number of bleeds reported in the 
first visit after rFIXFc initiation could include bleeds prior to switching, 
the calculation of the number of bleeds on rFIXFc only included bleed 

Aged <12 y
(n = 13)

Aged 12-18 y
(n = 12)

Aged >18 y
(n = 39)

Total
(N = 64)

Median (range) age, 
yearsb 

6 (2-11) 16 (12-18) 42 (19-78) 22 (2-78)

Disease severity, n (%)

Mild 3 (23) 1 (8) 5 (13) 9 (14)

Moderate 3 (23) 5 (42) 9 (23) 17 (27)

Severe 7 (54) 6 (50) 25 (64) 38 (59)

Race, n (%)

White 13 (100) 10 (83) 27 (69) 50 (78)

Black 0 (0) 1 (8) 5 (13) 6 (9)

Asian 0 (0) 1 (8) 2 (5) 3 (5)

Other 0 (0) 0 (0) 1 (3) 1 (2)

Unknown 0 (0) 0 (0) 4 (10) 4 (6)

Genotype, n (%)

Missense 10 (77) 7 (58) 14 (36) 31 (48)

Nonsense 2 (15) 2 (17) 4 (10) 8 (13)

Frameshift 0 (0) 1 (8) 0 (0) 1 (2)

Splice mutation 0 (0) 1 (8) 3 (8) 4 (6)

Small deletion 0 (0) 0 (0) 2 (5) 2 (3)

Partial gene 
deletion

0 (0) 0 (0) 1 (3) 1 (2)

Unknown 1 (8) 1 (8) 8 (21) 10 (16)

Other 0 (0) 1 (8) 10 (26) 11 (17)

Comorbidities, n (%)

Haemophilic 
arthropathy

0 (0) 0 (0) 20 (51) 20 (31)

Hepatitis C 0 (0) 0 (0) 17 (44) 17 (27)

Pre-rFIXFc treatment regimen, n (%)

On demand 6 (46) 6 (50) 17 (44) 29 (45)

Prophylaxis 6 (46) 6 (50) 22 (56) 34 (53)

Missing 1 (8) 0 (0) 0 (0) 1 (2)

End of chart review treatment regimen, n (%)

On demand 4 (31) 3 (25) 3 (8) 10 (16)

Prophylaxis 9 (69) 9 (75) 36 (92) 54 (84)

Abbreviation: rFIXFc, recombinant factor IX Fc fusion protein.
aPercentages may not add up to 100 because of rounding. 
bAge at rFIXFc initiation. 

TA B L E  1   Patient characteristicsa
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data from the first visit after rFIXFc initiation if the time from the pre-
vious visit to the date of switching or initiation was 1 month or less.

2.4 | Target joints

Target joints were estimated using the same method as for ABRs. 
Target joint data from the first visit after rFIXFc initiation were in-
cluded only if the duration from the previous visit to the initiation of 
rFIXFc was 1 month or less.

2.5 | Statistical analysis

Descriptive statistics were used to summarize the results. Subgroup 
analysis was performed based on age, haemophilia B severity and 
treatment regimen (prophylaxis vs on demand). Changes in fac-
tor consumption and ABR were assessed using paired t tests or 
Wilcoxon's signed-rank tests.

3  | RESULTS

3.1 | Study population

A total of 64 eligible patients were included in this chart review 
(Table 1). Eligible patients had a median (range) age of 22 (2-78) years 
at rFIXFc initiation, of which 61% (39/64) were >18 years of age, 19% 
(12/64) were 12-18 years of age and 20% (13/64) were <12 years 
of age. Most patients (59% [38/64]) had severe haemophilia; 27% 
(17/64) and 14% (9/64) had moderate and mild haemophilia, respec-
tively. Of the patients >18 years of age, 51% (20/39) had haemophilic 
arthropathy and 44% (17/39) had hepatitis C infection; these mor-
bidities were absent in younger patients.

3.2 | Duration of treatment

The median (range) duration of follow-up for all patients receiving 
rFIXFc was 2.7 (0.5-5.0) years. To capture as much real-world data 
as possible, 7 patients were included in this analysis who received 
rFIXFc prior to market approval, given their participation in Kids 
B-LONG (n = 2)13 or B-LONG (n = 5).15 Some data included in the 
chart review were collected during the B-LONG, Kids B-LONG or 
B-YOND extension trial; however, most data collected for these pa-
tients were from after Phase 3 study termination.

3.3 | Treatment flow

Twenty-nine (45%) patients were receiving an on-demand factor re-
placement regimen prior to initiating rFIXFc (Table 1). At the end of 
the chart review period, 66% (19/29) of these patients had switched 

to rFIXFc prophylaxis and the remaining 34% (10/29) continued 
receiving on-demand rFIXFc (Figure 1). Thirty-four (53%) patients 
were on prophylaxis prior to starting rFIXFc. At the end of the chart 
review period, all 34 patients continued rFIXFc prophylaxis. One ad-
ditional patient with an unknown treatment regimen prior to start-
ing rFIXFc was receiving prophylaxis at the end of the chart review 
period.

3.4 | Dosing interval on rFIXFc prophylaxis

Nineteen (of 29) patients switched from a pre-rFIXFc on-demand 
regimen to rFIXFc prophylaxis. rFIXFc prophylaxis was personal-
ized to meet the needs of individual patients. At the start of rFIXFc 
prophylaxis, 14/19 (74%) patients were dosed once weekly, 2/19 
(11%) patients were dosed every 10 days and 3/19 (16%) patients 
were dosed every 14 days (Appendix S1). Most patients (89%) main-
tained (14/19) or lengthened (3/19) their initial dosing interval on 
rFIXFc prophylaxis, while 11% (2/19) shortened it, through the end 
of the chart review period.

Most patients who were receiving prestudy FIX prophylaxis 
and switched to rFIXFc prophylaxis extended their dosing interval 
(Figure 2; Appendix S1). Thirty-two patients had a specified dosing in-
terval prior to receiving rFIXFc prophylaxis. From the pre-rFIXFc reg-
imen to the initial rFIXFc regimen, 26/32 (81%) patients lengthened 
their dosing interval (range, twice weekly to every 14 days) and 6/32 
(19%) patients continued with the same dosing interval (range, once 
weekly to twice weekly) (Figure 3A). Fifty-three prophylaxis patients 
had a specified dosing interval at both the start of rFIXFc prophylaxis 
and at the end of the chart review period (Figure 3B). From the initial 

F I G U R E  1   Patient treatment flow. rFIXFc, recombinant factor IX 
Fc fusion protein. aOne patient who received on-demand treatment 
prior to initiation of rFIXFc and then continued to on-demand 
rFIXFc was missing detailed pre-rFIXFc therapy information. bOne 
patient who received prophylaxis prior to initiation of rFIXFc and 
then continued to rFIXFc prophylaxis was missing pre-rFIXFc 
prophylaxis interval information [Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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rFIXFc regimen, 9/53 (17%) patients lengthened their dosing interval 
(range, once weekly to every 14 days), 39/53 (74%) patients continued 
with the same dosing interval (range, once weekly to every 14 days), 
and 5/53 (9%) shortened the dosing interval (all once weekly).

3.5 | Factor consumption on rFIXFc prophylaxis

For patients receiving rFIXFc prophylaxis (n = 54), there was an 
approximately 50% lower weekly factor consumption across 

haemophilia phenotypes (severe, moderate and mild) compared with 
pre-rFIXFc prophylaxis regimens (n = 32) (Table 2). For patients re-
ceiving rFIXFc with available consumption data pre- and postswitch 
to rFIXFc, the median (IQR) change in weekly factor consumption 
was –44.0 (–114.0 to –22.0) IU/kg for patients with severe disease 
(n = 25) and –68.50 (–170.5 to –50.0) IU/kg for patients with moder-
ate disease (n = 4).

For patients of all disease severities with consumption data at 
first and last dose on rFIXFc (n = 53), there was no change in the me-
dian total weekly factor consumption. At the end of the chart review 

F I G U R E  2   Dosing intervals for 
patients receiving prophylaxis prior to and 
at the end of the chart review period. For 
patients who received prophylaxis prior to 
receiving rFIXFc (n = 32) and after starting 
rFIXFc (n = 53), and whose dosing interval 
was known. Two patients are not included 
in the pre-rFIXFc group, as pre-rFIXFc 
dosing interval was ‘activity-based’ for 1 
patient and ‘unknown’ for 1 patient. One 
patient was not included in the rFIXFc 
(last dose) group as their last rFIXFc 
dosing interval was ‘every 7 d during 
increased activity’. rFIXFc, recombinant 
factor IX Fc fusion protein [Colour figure 
can be viewed at wileyonlinelibrary.com]

F I G U R E  3   Relative dosing frequency 
for patients receiving rFIXFc prophylaxis 
during the chart review period. A, Relative 
change in dosing interval for patients 
receiving prophylaxis prior to the start 
of the chart review to the first dose of 
rFIXFc, by age and disease severity. B, 
Relative change in dosing interval from 
the first dose of rFIXFc to the last dose 
of rFIXFc in all patients receiving rFIXFc 
prophylaxis, by age and disease severity. 
Included patients received prophylaxis 
prior to receiving rFIXFc and after starting 
rFIXFc, and had a known dosing interval. 
rFIXFc, recombinant factor IX Fc fusion 
protein. aTwo patients are not included, as 
pre-rFIXFc dosing interval was ‘activity-
based’ for 1 patient and ‘unknown’ for 1 
patient. bOne patient was not included 
as their pre-rFIXFc dosing interval was 
‘unknown’. cOne patient was not included 
as their last dosing interval was ‘every 7 d 
during increased activity’ [Colour figure 
can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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period, the median (IQR) total weekly factor consumption was 55 
(50-87) IU/kg for patients with severe disease (n = 38) and 58.5 (35-
60) IU/kg for patients with moderate disease (n = 10). The pattern of 
results was similar for all age groups.

3.6 | ABRs on rFIXFc prophylaxis

Overall ABRs numerically decreased for patients after switching to 
rFIXFc prophylaxis (Figure 4). For patients receiving rFIXFc prophylaxis 
with available bleed data pre-rFIXFc and overall while on rFIXFc, over-
all ABR decreased for both patients with severe (4.5-1.1 [n = 16]) and 
moderate disease (6.9-3.3 [n = 6]). From pre- to postswitch to rFIXFc, 
ABRs numerically decreased for patients receiving pre-rFIXFc on-de-
mand treatment (n = 10) and for those receiving pre-rFIXFc prophy-
laxis (n = 13) (Figure 5). Overall ABRs while on rFIXFc prophylaxis were 
1.2 for patients with severe disease (n = 34), 3.2 for patients with mod-
erate disease (n = 10) and 1.5 for patients with mild disease (n = 5). 
For patients receiving on-demand rFIXFc, corresponding ABRs were 
3.7 and 1.8 for moderate (n = 7) and mild (n = 3) disease, respectively.

3.7 | Joint health on rFIXFc prophylaxis

Prior to starting rFIXFc, 19 patients had a total of 53 target joints. 
One patient with severe haemophilia in the 12-18 years age group 
had one target joint, and 18 patients >18 years of age had 52 target 
joints. Of patients >18 years of age, 13 patients with severe haemo-
philia had a total of 40 target joints.

At the end of the chart review period, 17/53 (32%) target joints 
had resolved and 9/19 (47%) patients did not report a target joint. The 
target joint reported by the 1 patient in the 12-18 years age group was 
resolved. For the 18 patients >18 years of age, 16/52 (31%) of the tar-
get joints had resolved and 8/18 (44%) patients no longer had target 
joints, including 7/13 (54%) patients with severe haemophilia.

3.8 | Compliance and adherence

For patients with pre- and post-rFIXFc compliance data, compliance 
improved in 10/31 (32%) patients by the end of the chart review 
period. Treatment compliance remained stable in 20 (65%) patients 
and worsened in 1 patient. The compliance rate was 90%–100% for 
93% and 91% of patients in the first and last year after initiation of 
rFIXFc, respectively. None of the 53 patients with adherence data 
had adherence issues after initiating rFIXFc prophylaxis.

3.9 | Reason for switching

The most common reason for switching to rFIXFc was to reduce 
the burden associated with therapy (44% selected this reason). 
Additional reasons included lack of efficacy with previous therapy, 
difficulty with venous access and adherence issues (Figure 6).

3.10 | Adverse events

One patient experienced an adverse event of hypersensitivity, which 
was not associated with inhibitor development.

4  | DISCUSSION

The results of this real-world study in patients with haemophilia B 
demonstrated that regardless of disease severity, following initiation 
of rFIXFc there were marked improvements in bleed control, reduced 
factor consumption, reduced frequency of infusions and maintained or 
improved adherence. Similar to the Phase 3 trials of rFIXFc, the results 
demonstrated that rFIXFc is efficacious across patients of all ages.

Standard half-life FIX therapies require frequent infusions 
by patients with severe haemophilia B, and sometimes, there is 

TA B L E  2   Weekly factor consumption of patients on rFIXFc prophylaxis (N = 54)a

Median (IQR) weekly 
consumption, IU/kg

Haemophilia phenotype

Overall Severe Moderate Mild

Pre-rFIXFc 116.0 (90.0, 189.0)
n = 32

100.0 (80.0, 198.0)
n = 25

116.0 (111.0, 242.0)
n = 4

136.0 (105.0, 150.0)
n = 3

At first rFIXFc infusion 50.0 (50.0, 70.0)
n = 53

53.5 (50.0, 70.0)
n = 38

55.0 (40.0, 100.0)
n = 10

50.0 (45.0, 50.0)
n = 5

At last rFIXFc infusion 52.0 (50.0, 76.0)
n = 54

55.0 (50.0, 87.0)
n = 38

57.0 (35.0, 60.0)
n = 11

47.0 (40.0, 50.0)
n = 5

Change from pre-rFIXFc to first 
rFIXFc infusion

–56.0 (–112.0, –27.5)
n = 32
P < .0001

–44.0 (–114.0, –22.0)
n = 25
P = .003

–68.5 (–170.5, –50.0)
n = 4
P = .123

–86.0 (–100.0, –60.0)
n = 3
P = .02

Change from first rFIXFc infusion 
to last rFIXFc infusion

0.0 (–7.0, 8.0)
n = 53
P = .611

0.0 (–7.0, 8.0)
n = 38
P = .956

0.0 (–40.0, 10.0)
n = 10
P = .436

0.0 (–3.0, 0.0)
n = 5
P = .800

Abbreviations: IQR, interquartile range; rFIXFc, recombinant factor IX Fc fusion protein.
aNumber of patients with available consumption data pre- and postswitch to rFIXFc prophylaxis. 
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uncertainty about the initial dosing interval when switching to an 
EHL. In this chart review, most patients lengthened the dosing inter-
val when they started rFIXFc prophylaxis and then maintained their 
lengthened dosing interval through to the end of the chart review 
period. Importantly, rFIXFc can provide individualized dosing for 
patients by administering it with longer dosing intervals compared 
with SHL FIX products or with a similar dosing frequency to achieve 
higher trough levels, depending on patient preference.11,15

A retrospective analysis of aggregate Specialty Pharmacy 
Provider records from shortly after FDA approval of rFIXFc (May 
2014 through March 2015) analysed real-world patient character-
istics and treatment interval patterns in patients of all ages with 

haemophilia B (n = 313) who received at least one shipment of 
rFIXFc for a prophylactic treatment.17 After switching to rFIXFc, 
93% of patients had a dosing frequency of once weekly or longer. Of 

F I G U R E  4   Median (IQR) bleed rates pre- and postswitch to 
rFIXFc prophylaxis, by disease severity. A, Patients with severe 
haemophilia (n = 16). B, Patients with moderate haemophilia (n = 6). 
Included patients had available ABR data pre- and postswitch to 
rFIXFc prophylaxis. Two patients with mild haemophilia are not 
included in the figure; the overall ABR of 1 patient decreased 
from 15.2 to 8.3, and the second patient decreased from 6.0 to 
1.8. ABR, annualized bleed rate; AjBR, annualized joint bleed rate; 
AsBR, annualized spontaneous bleed rate; IQR, interquartile range; 
rFIXFc, recombinant factor IX Fc fusion protein [Colour figure can 
be viewed at wileyonlinelibrary.com]

F I G U R E  5   Median (IQR) bleed rates pre- and postswitch to 
rFIXFc prophylaxis, by preswitch regimen. A, On-demand to rFIXFc 
prophylaxis (n = 10). B, Prophylaxis to rFIXFc prophylaxis (n = 13). 
Included patients had available ABR data pre- and postswitch to 
rFIXFc prophylaxis. One patient is not included in this figure as 
they did not have data on the pre-rFIXFc treatment regimen. ABR, 
annualized bleed rate; AjBR, annualized joint bleed rate; AsBR, 
annualized spontaneous bleed rate; IQR, interquartile range; 
rFIXFc, recombinant factor IX Fc fusion protein [Colour figure can 
be viewed at wileyonlinelibrary.com]

F I G U R E  6   Reasons for switching to rFIXFc. Patients could 
select more than one reason for switch. rFIXFc, recombinant 
factor IX Fc fusion protein [Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
www.wileyonlinelibrary.com


982  |     SHAPIRO et Al.

the patients that had previous recombinant FIX dispensing records, 
the most common recombinant FIX dosing frequency was twice 
weekly. These patients had fewer prophylactic infusions per week 
on rFIXFc; infusion frequency was reduced to once weekly in 78% of 
patients, and to every 10 days in 11% of patients.

The results from the current retrospective analysis are consis-
tent with those of other studies. In patients with haemophilia B, 
Furlan et al19 found that the relative importance of frequency of 
administration was 48%, while in the current analysis 44% of pa-
tients selected reduction of treatment burden. Patients with hae-
mophilia B in the United States may experience reductions in FIX 
infusion frequency when they switch to rFIXFc, with conversion to 
a once-weekly infusion frequency as the most common treatment 
regimen.19

Data from the current study expand on the findings by Buckley 
et al17 Weekly factor consumption was reduced by almost 50% for 
patients with severe haemophilia and previously on FIX prophy-
laxis, and bleed control improved after switching to rFIXFc prophy-
laxis for patients with all disease severities previously receiving FIX 
on-demand or prophylaxis treatment. Switching to rFIXFc improved 
compliance in approximately one-third of patients (10/31) with 
compliance data prior to and after switching to rFIXFc, and the re-
maining two-thirds of patients (20/31) maintained their pre-rFIXFc 
compliance.

Additionally, results from this study are consistent with obser-
vations for subjects receiving rFIXFc prophylactic regimens in the 
Phase 3 B-LONG15,20 and Kids B-LONG13 studies of rFIXFc, which 
also demonstrated low ABRs with rFIXFc dosed approximately once 
weekly in the majority of subjects. Furthermore, rFIXFc was being 
used in a broad patient population based on age range, for both the 
clinical trials and this real-world chart review.

As an EHL agent, rFIXFc offers opportunities for enhanced pro-
tection by administering with longer dosing intervals compared with 
conventional FIX products or administering with a similar dosing 
frequency to achieve higher trough levels. Less frequent dosing in-
creases the cost effectiveness of EHL agents and may result in long-
term cost savings through preserving joint health and reducing the 
need for joint replacement.21 In developing countries where budget 
restraints can lead to suboptimal treatment,22 EHL agents may be a 
feasible cost-effective treatment option.

4.1 | Limitations

These data are limited by the retrospective nature of the chart re-
view and small sample sizes. Further, data abstraction may have 
been compromised by the availability, completeness and accuracy of 
medical charts, as well as the variability of the information collected 
by different observers (e.g. variation in the diagnosis of bleeding epi-
sodes between sites). In addition, data are presented using descrip-
tive statistics; therefore, extrapolation of results to patients outside 
the study population may be limited.

During this study, we compared patients who received rFIXFc 
prophylaxis and on-demand treatment, the former of whom are gen-
erally considered to achieve better outcomes.23 Furthermore, our 
analysis included patients with mild and moderate haemophilia B in 
addition to patients with severe disease; patients with mild disease 
do not usually require prophylactic treatment,24 and inclusion may 
have introduced bias into the study. Finally, this study did not assess 
quality of life through a validated measure, such as the EuroQol-5D 
score.25

5  | CONCLUSION

This real-world study of rFIXFc demonstrates improved bleed 
control, reduced overall consumption and reduced frequency of 
infusions for patients with haemophilia B receiving prophylaxis 
treatment. rFIXFc use yielded longer dosing intervals and improved 
or maintained compliance, which may facilitate better management 
of disease. These results support the findings of the pivotal trials and 
add to the pool of evidence supporting rFIXFc for the treatment of 
haemophilia B.
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