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Abstract
In developed countries, the life

expectancy of patients with hemophilia
(PwH) is now close to that of the unaffected
male population. This means that these
patients are at risk of developing age-relat-
ed comorbidities, including cardiovascular
disease. Managing cardiovascular disease
in PwH patients can be particularly chal-
lenging, due to their high bleeding risk. To
our knowledge, this is the first report of a
male patient with moderate hemophilia B
and hypertensive ischemic heart disease
complicated by arrhythmia due to non-
valvular atrial fibrillation, who was treated
with apixaban and left atrial appendage clo-
sure while receiving concomitant anti-hem-
orrhagic prophylaxis with eftrenonacog
alfa.

Introduction
Since the introduction of clotting factor

concentrates and prophylactic therapy, the
life expectancy of patients with hemophilia
(PwH) in developed countries has increased
dramatically; in patients with mild-to-mod-
erate hemophilia, it is very close to that of
the general male population.1 As a result,
there is an increasing number of PwH
patients who present with age-related
comorbidities, such as cardiovascular dis-
eases.

In the general population, patients with
atrial fibrillation (AF) who are at increased
risk of stroke (elevated CHA2DS2-VASc
score) are usually treated with antithrom-
botic agents, with individualized treatment
based on the patient’s risk of stroke and
bleeding events, as well as their prefer-
ences.2 However, the increased bleeding
propensity in PwH makes antithrombotic
therapy difficult to manage.

Here, we present a male patient with
hemophilia B, with a history of acute coro-
nary syndrome and poorly managed hemo-
philia, who at age 69 years was confirmed

to have hypertensive ischemic heart disease
complicated by arrhythmia due to non-
valvular AF (NVAF). To our knowledge,
this is the first report of a patient with
hemophilia B being successfully managed
with the anticoagulant apixaban and while
receiving concomitant anti-hemorrhagic
prophylaxis with eftrenonacog alfa.

Case Report
In 2006, a 56-year old male patient with

moderate hemophilia B (coagulation factor
IX [FIX] activity 3.5%) presented with
acute coronary syndrome and underwent
surgery for a drug-eluting stent (DES).
After the procedure, he was started on dual
antiplatelet therapy with aspirin 100 mg
daily and clopidogrel 75 mg daily. Tests for
prothrombotic mutations (Factor V Leiden
and prothrombin gene [G20210A]) and
lupus anticoagulant were negative, and
physiologic coagulation inhibitors were in
the normal range. Hyperhomocysteinemia
was detected. The patient refused prophy-
lactic treatment with standard half-life
(SHL) recombinant factor IX (rFIX) con-
centrate.

More than 1 year after the DES implan-
tation, he was admitted to the emergency
department (ED) for melena and severe
anemia. He had maintained dual antiplatelet
therapy. Aspirin was discontinued, while
clopidogrel was maintained. The patient
was again offered prophylactic treatment
with SHL rFIX, which he refused. He was
subsequently lost to follow-up for several
years.

Five years later, the patient presented to
the ED with epistaxis, which had continued
for several days. The patient was still taking
clopidogrel. The epistaxis stopped after
receiving SHL rFIX replacement therapy.
The patient once again declined to begin
rFIX prophylaxis when it was offered.

The patient subsequently presented with
hematuria and was diagnosed with low-
grade transitional cell carcinoma, for which
he underwent curative resection. In 2017,
he was diagnosed with basal cell carcinoma
and underwent resection of a growth on the
pinna of the right ear.

In February 2019, the patient (now aged
69 years; weight 67 kg; FIX 3.5%) attended
a follow-up appointment. The patient’s
treatment timeline following this visit is
summarized in Figure 1. At this follow-up,
he was still receiving clopidogrel 75 mg
daily, and laboratory testing revealed poly-
globulia of undetermined etiology (white
blood cells 5.42×103/µL; red blood cells
7.25×106/µL; hemoglobin 18.1 g/dL; hema-

tocrit 56.2%; platelets 143×103/µL).
Myeloproliferative disease was ruled out as
no JAK2, CALR, or MPL gene mutations
were detected. Physical examination
revealed an irregular pulse, and an electro-
cardiogram and cardiologic assessment
confirmed hypertensive ischemic heart dis-
ease complicated by arrhythmia due to
NVAF, with uncertain time of onset. He was
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at high thrombotic risk (CHA2DS2-VASc
score of 3; Figure 2A) and hemorrhagic risk
(HAS-BLED score of 3; Figure 2B).

Therefore, in March 2019, the patient
started a treatment regimen consisting of
eftrenonacog alfa (rFIXFc, 3500 U/week) in
combination with anticoagulation therapy
(apixaban 2.5 mg every 12 hours). In June
2019, after preoperative infusion of 5000 U
of rFIXFc, followed by 3500 U at 24 and 48
hours, he underwent a successful closure of
the left atrial appendage (LAA) and car-
dioversion. The procedure was performed
as follows. A delivery catheter was inserted
under general anesthesia via the femoral
vein; heparin (5000 IU) and ceftriaxone
(2 g) were administered intravenously. As
transesophageal echocardiography revealed
no thrombus formation inside the LAA, the
catheter was advanced until it reached the
right atrium. An interatrial septum puncture
was then performed to allow the catheter to
reach the left atrium. No pleural effusions
or atrioventricular conduction disturbances
were detected, and there were no other pro-
cedure-related adverse events. The patient
continued to receive apixaban and rFIXFc
(3500 U/week) after the procedure.

According to the cardiologist’s pre-
scription, apixaban was discontinued 1
month after the procedure (total treatment
time of 5 months), while aspirin and clopi-
dogrel were resumed. The patient continued
to receive rFIXFc prophylaxis due to his
earlier episodes of bleeding with clopido-
grel monotherapy.

On 10 October 2019, in consultation
with his cardiologist, the patient discontin-
ued aspirin and continued antiplatelet thera-
py with clopidogrel alone. At the same time,
the prophylaxis regimen was reduced to
rFIXFc 3500 U every 10 days (trough levels
of 5%), which was considered to not
increase his thrombotic risk.

At the most recent follow-up visit (near-
ly 18 months after LAA closure), the patient
was well, and continued to receive both
clopidogrel and rFIXFc (the latter reduced
to once every 2 weeks), with no adverse
events reported. 

Discussion
Although there are conflicting reports,

there is evidence to suggest that severe
hemophilia reduces the risk of ischemic
heart disease; however, the risk in patients
with non-severe hemophilia appears to be
similar to that observed in the general pop-
ulation.3 The prevalence of AF in PwH
patients is also similar to that found in indi-
viduals without hemophilia.3 Furthermore,

PwH are exposed to the same cardiovascu-
lar risk factors as the general population;
indeed, because of an often more sedentary
lifestyle imposed by arthropathy, PwH
patients have an increased prevalence of
risk factors such as hypertension and obesi-
ty.3,4

Due to their increased bleeding propen-
sity, the management of cardiovascular con-
ditions in PwH is challenging and there are
currently no evidence-based guidelines.
Given the relatively small number of such
patients, it appears unlikely that there will
be any large clinical trials conducted in the

near future. Thus physicians must treat
patients on a case-by-case basis, and rely on
personal or anecdotal experience, consen-
sus recommendations, and ongoing registry
studies for guidance.3-6 Consensus papers
have recommended that PwH patients are
managed by a multidisciplinary team,
including a hemophilia specialist and a car-
diologist.4,6

When considering initiating antithrom-
botic treatment for AF in PwH, it is general-
ly recommended that a higher
CHADS2/CHA2DS2-VASc score threshold
is used than in the general population; addi-
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Figure 1. The patient’s treatment timeline for 2019. rFIXFc, eftrenonacog alfa.

Figure 2. The patient’s (A) CHA2DS2-VASc score and (B) HAS-BLED score in March
2019. His risk factors are indicated by arrows. ALT, alanine aminotransferase; AP, alka-
line phosphatase; AST, aspartate aminotransferase; Cr, creatinine; INR, international
normalized ratio; NSAID, non-steroidal anti-inflammatory drug; TIA, transient ischemic
attack.
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tionally, the patient’s coagulation factor lev-
els must be taken into account.3,4 It should
also be noted that HAS-BLED scores are
likely to substantially underestimate the risk
of bleeding in PwH.6 Low-dose aspirin has
been safely used in patients with mild and
moderate hemophilia;3 however, the reduc-
tion in the risk of stroke afforded by aspirin
is inadequate.4 Oral anticoagulant agents
provide better stroke protection than
antiplatelet treatment in patients with AF
and have a lower bleeding risk than war-
farin, although there is limited evidence
regarding their use in PwH.4

For our patient, we selected a direct oral
anticoagulant rather than vitamin K antago-
nists, as the latter agents are known to
reduce plasma FIX levels in hemophilia B,
thereby increasing the severity of hemophil-
ia and the risk of intracranial hemorrhage.7
More specifically, low-dose apixaban (with
rFIXFc prophylaxis) was chosen for its
favorable safety profile, including a lower
bleeding risk than most other direct antico-
agulants.7 Although there are no formal
clinical data on the use of apixaban in PwH,
the efficacy and safety of apixaban have
been demonstrated in clinical trials of
patients with AF. In a large trial in patients
with AF who were not eligible for warfarin
treatment, apixaban was significantly more
effective than aspirin at reducing the risk of
systemic embolism and stroke, with no
increase in the risk of major bleeds or
intracranial hemorrhage.8 In another trial,
apixaban was also significantly more effec-
tive than warfarin at reducing the risk of
systemic embolism and stroke in patients
with AF, with a significant reduction in
major bleeding and mortality.9

In addition to treatment with apixaban
for 5 months, our patient underwent LAA
closure and cardioversion. LAA closure has
been used to reduce the risk of stroke in
patients with AF for whom long-term anti-
coagulant treatment is unsuitable, making it
a promising option for PwH. In one case, a
60-year old woman with mild hemophilia B
and symptomatic AF underwent a combined
pulmonary vein isolation and LAA occlu-
sion using the Watchman device.10 She
received rFIX and warfarin for 1 month
after the procedure; she was not prescribed
any antiplatelet agents as her bleeding risk
was too high. A 6-month check-up revealed
no complications and no further AF
episodes.10 In another case, a 67-year old

man with hemophilia A, permanent AF, and
a history of hypertension and heart failure,
who was receiving regular factor VIII
(FVIII) replacement therapy, underwent
LAA closure with the Amplatzer Amulet
device as an alternative to oral anticoagula-
tion therapy.11 He received dual antiplatelet
therapy with clopidogrel and aspirin for 1
month after the procedure, followed by 2
months of aspirin. After 1 year, he had
experienced no thrombotic or bleeding
complications, nor were there any adverse
events related to the LAA closure. In addi-
tion to these cases in PwH, there have been
reports of successful LAA closure in
patients with hereditary hemorrhagic
telangiectasia.12,13

Conclusions
To the best of our knowledge, this is the

first reported case of a patient with hemo-
philia B and cardiovascular disease being
treated with apixaban, closure of the LAA,
and cardioversion. The increased bleeding
risk posed by anticoagulant therapy was
successfully managed with rFIXFc prophy-
laxis, and no hemorrhagic complications
were reported.
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