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SUMMARY

We describe our local experience in the management of
haemophilia B patients with factor IX Fc fusion protein.
Two children with haemophilia B were managed with the
use of a personalised/tailored dosing schedule of factor
IX Fc fusion protein. Compared with the standard half-
life factor IX, prophylaxis with factor IX Fc fusion protein
was cost-effective, with much less injections, better
bleeding control, improved tolerability or no inhibitor
development.

BACKGROUND

Haemophilia B is an x-linked genetic disorder
caused by missing or defective factor IX (FIX); it
is also called FIX deficiency or Christmas disease.’
Although it is passed down from carrier females
to their affected children, 33% of cases are due to
spontaneous mutations.”

Disease severity depends on plasma level of FIX.
Accordingly, haemophilia B is categorised as mild
haemophilia B if level is between 5% and <40% and
these patients experience bleeding only after serious
injury, or trauma. Patients with moderate haemo-
philia B have FIX plasma level between 1% and
5%. They have occasional spontaneous bleeding or
bleeding due to injury. Plasma level of FIX is <1%
in severe haemophilia B patients. They usually
present with spontaneous bleeding into joints or
muscles.”

FIX clotting concentrates whether plasma
derived or recombinant products are used to treat
haemophilia B. Plasma-derived clotting factor
FIX concentrates continue to be used and are
likely to remain an important therapeutic option
for the foreseeable future. The administration of
plasma-derived products is associated with a risk
of pathogen transmission. However, this risk has
been greatly reduced, if not virtually eliminated, by
modern manufacturing techniques.® Prophylactic
treatment to prevent bleeding is the standard of care
in patients with severe haemophilia B. Given that
the half-life of standard recombinant FIX (rFIX)
concentrate is around 18 hours, a biweekly infusion
helps to sustain FIX level >1% which reduces the
risk of spontaneous bleeding.* Since 2014, thanks
to advanced technologies, a new extended half-life
FIX is available with a mean terminal half-life of
82-120hours,” this new product has significantly
increased interinjection intervals.

In this context, we aim to illustrate our experience
with long-acting FIX (Fc fusion protein, eftrenon-
acog alfa; Alprolix, Swedish Orphan Biovitrum
AB (publ), Stockholm, Sweden). We report two

educational case studies on haemophilia B patients
who benefited from a tailored/personalised prophy-
laxis regimen of this agent.

CASE PRESENTATION

Case one

A boy born in May 2015 was referred to our
department because of recurrent bruises of varying
sizes and locations, easy oozing and prolonged
bleeding. He was circumcised in the first week
of life and experienced little oozing. His parents
are not consanguineous with no family history of
bleeding disorder. Following a coagulation test
which showed a prolonged activated partial throm-
boplastin time (aPTT), he was diagnosed at the age
of 8 months with severe haemophilia B (FIX assay
0.0029 U/mL). The child’s mother was counselled
extensively about the disease’s nature, its expected
course and complications. Additionally, she was
educated on keeping a safe home environment to
prevent trauma. The medical staff also discussed
with her the possibility of starting a prophylactic
replacement therapy after 1year of her child’s life,
in case he developed any joint bleeds.

At the age of 9 months, the child was readmitted
because of an extensive muscular haematoma in the
right hand and swelling and treated with fresh frozen
plasma. Swelling did not subside and pain increased
after 2days of hospitalisation. Accordingly, he was
given prothrombin complex (FII, FVII, FIX and
FX). Afterwards, he experienced four more bleeding
episodes at different sites and which were managed
with local measures and prothrombin complex. At
19 months of life, the child was admitted with left
buttocks bruises, and pain was managed with a single
dose long-acting FIX (Fc fusion protein, eftrenon-
acog alfa; Alprolix, Swedish Orphan Biovitrum AB
(publ), Stockholm, Sweden) at the dose of 10001U
(84.71U/kg). The child was administered the full
vial of injection to prevent waste. At the age of 2
years, the child was admitted with gum bleeding
managed again with one dose of long-acting FIX at
10001U and tranexamic acid locally. Three months
later in August 2017 at the age of 27 months, he
was admitted in the paediatric intensive care unit
with serious intra-peritoneal bleeding managed with
packed red blood cell transfusion and long-acting
FIX. Afterwards, prophylaxis with long-acting FIX
at 10001IU (77 IU/kg) was initiated every 10 days. He
maintained a FIX trough level of 2.5%-3% with no
further bleeding episodes during at least 3 years of
follow-up (table 1). The same factor dose of 10001U
was maintained regardless of his weight. No inhibi-
tors were detected with yearly Bethesda assays.
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Case report

Table 1 Record of bleeding episodes before and after starting the
patient on long-acting factor IX Fc fusion protein

Table 3 Dosage, frequency and duration of prophylactic treatment
with long-acting factor IX

On-demand
treatment with

Prophylactic

Age before starting treatment with long-

Bleeding on long-acting factor long-acting factor  acting factor IX Fc
episode IX Fc fusion protein  IX Fc fusion protein fusion protein
1. 7 months No No
2. 8 months No No
3. 9 months No No
4. 10 months No No
5. 12 months No No
6. 15 months No No
7. 16 months No No
8. 19 months Yes
9. 22 months Yes No
10. 24 months Yes No
11. 27 months Yes Yes (started on
prophylaxis)
Case two

A 6-month old boy was referred to our centre on September
2014 because of postcircumcision bleeding. The child had no
medical history or bleeding episode (table 2). On first admis-
sion, the child was doing well, with minimal blood on banding
around circumcision site, but no active bleeding was reported.
Initially, haematology tests showed a prolonged aPTT of 52s and
a FIX level of 0.003 U/mL indicating a severe haemophilia B.
All other factors were normal. Diagnostic workup of Von Will-
ebrand disease was also performed. Given the absence of any
active bleeding, the child was not given any treatment and was
discharged. Later, he experienced three episodes of bleeding in
different sites; the most serious episode was a scrotal haema-
toma for which he was given local and intravenous prothrombin
complex.

On November 2015 at 20 months of life and after an episode
of left ankle haemarthrosis, the child was started on long-acting
FIX (Fc fusion protein, eftrenonacog alfa; Alprolix, Swedish
Orphan Biovitrum AB (publ), Stockholm, Sweden) at 10001U
(901U/kg; full vial to prevent waste) once every 10 days (table 3).
On day 8 of treatment, FIX trough level was 9%, so the clin-
ical team decided to keep his prophylaxis every 2 weeks with
monitoring trough levels. He had no further joint bleeds and
the mother reported that he started to have bruises only after
3 weeks from the injections. His FIX trough was 3% after 2

Table 2 Record of bleeding episodes before and after starting the
patient on long-acting factor IX Fc fusion protein

From 12 November 2015 to 30 December 2015
From 30 December 2015 to 25 October 2016
26 October 2016 to date

10001U once every 10 days
1000 IU once every 14 days
10001U every 3 weeks

weeks then decreased to 2% after 3 weeks, from 26 October
2016 until.

Since then, the child has been taking regularly FIX Fc fusion
(FIXF) protein, he is doing well and coming to the clinic on
his schedule appointment. A Bethesda assay is performed every
12 months to measure inhibitors and no inhibitors were found.
On 8 March 2020, the child was injured with minor bleeding.
However, he experienced oozing as he needed three stitches
in his chin; oozing stopped spontaneously. The child and his
parents are happy with the effective prophylaxis plan of one
injection every 3 weeks (one injection on day 20).

DISCUSSION

The current paper focusses on the management of haemophilia
B, and the initiation of prophylaxis with extended half-life
rFIXF concentrate and its practical aspects by highlighting two
illustrative case studies.

These two cases showed the pharmacokinetic differences
between patients’ leading to using a different dose and interin-
jection interval of extended half-life FIX than recommended in
the medication package insert. Patients’ clinical response is an
important factor in choosing the dosing schedule and intervals
between injections.

It was clear that these two cases had significantbleeding episodes
and burden on the family before starting the extended half-life
FIX prophylaxis. In both cases, Fc fusion protein (eftrenonacog
alfa; Alprolix, Swedish Orphan Biovitrum AB (publ), Stockholm,
Sweden) was initiated after the boys bled significantly and one
of them experienced a life-threatening bleeding episode. The
prophylaxis with standard half-life product in the second case
was not effective in preventing bleeding and was hindered by
lack of compliance due to difficult venous access and the need
for frequent injections in health centres away from home.

While bleeding can be effectively prevented with prophy-
lactic treatment, some challenges are associated with the use of
standard half-life FIX products. They require a high injection/
infusion frequency, often at least twice per week, because of the
relatively short half-life.® ® Consequently, patients’ adherence to
treatment may be negatively affected.® Also, since young children
have often poor venous access, frequent infusions can be diffi-
cult, painful and stressful for the children, their parents or care-
givers.” On the contrary, the innovative extended half-life FIX
offered the patients more flexibility in terms of infusion timing.
The two children received fewer injections which ensured better
adherence, satisfaction and control over bleeding episodes.
Long-acting FIX also allowed to maintain clotting factor activity
at desired levels and up to the appropriate levels that meet the

Learning points

» Factor IX (FIX) Fc fusion protein is used to manage
haemophilia B.

» It is cost-effective versus standard half-life FIX.

» It allows better dosing schedule and fewer injections.

Bleeding Age before On-demand Prophylaxis
episode starting on long-  treatment with treatment with
acting factor IX Fc  long-acting factor  long-acting factor
fusion protein IX Fc fusion protein 1X Fc fusion protein
1. 6 months No No
2. 11 months No No
3. 15 months No No
4. 19 months No No
5. 20 months No Yes (started on
prophylaxis)
6. 22 months No (minor gun Yes
bleeding managed
with local tranexamic
acid)
2
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intensity of the patients’ physical activities. Eventually, it helped
the patients to start and/or maintain prophylaxis regimens with
a personalised infusion schedule.®

Finally, treatment with extended half-life rFIXF protein is
cost-effective as compared with the standard half-life FIX, espe-
cially with the use of a personalised/tailored dosing schedule
with fewer injections.
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