
The patients received different treatments, mainly sirolimus and
prednisone,6 interferon-a, vemurafenib, and chemotherapy; there were
no significant differences in the distribution of the different therapies
between patientswith andwithout cardiacMRI abnormalities (data not
shown). Eight patients (7 of whom had cardiac MRI abnormalities)
underwent follow-up cardiac MRI: the lesions remained stable in
4 patients (2 treated with interferon-a, 1 treated with prednisone, and
1 treated with vemurafenib), partially regressed in 2 (both treated with
sirolimus and prednisone) (supplemental Video 1), and progressed in
1 (sequentially treated with sirolimus and vemurafenib) (supplemen-
tal Table 2). Three patients died, 1 in the cardiac group and 2 in the
noncardiac group. No significant differences in overall survival were
found between the 2 groups (log-rank test P 5 .57), although it must
be acknowledged that the mortality rate was low (supplemental
Figure 2). Progression-free survival, defined as time from remission
to disease progression, was also similar (log-rank test P 5 .63)
(supplemental Figure 2). The demographic characteristics and the
frequency of organ involvement did not differ between the 2
groups, although most manifestations tended to be more frequent
in the group with cardiac abnormalities (supplemental Table 3).
When we investigated disease extension by calculating the num-
ber of involved sites, we found that patients with cardiac MRI
abnormalities had a significantly higher number of (extracardiac)
involved sites than those without cardiac lesions (P 5 .0097);
in particular, all patients with disseminated disease ($5 sites
involved) were in the cardiac group (supplemental Figure 3). No
cluster analyses have been performed in ECD, but it is known
that its clinical spectrum ranges from organ-limited, asymp-
tomatic forms to disseminated and life-threatening disease.8

These findings demonstrate that cardiac involvement (either
clinical or subclinical) is associated with a more widespread
disease.

In conclusion, cardiac and angio-MRI reveals peculiar patterns
of cardiac and large-vessel involvement in ECD and often allows
detection of clinically silent lesions. It is therefore advisable that all
patients with ECD undergo cardiac and angio-MRI at the time of
diagnosis, and in case of new cardiovascular manifestations or
overall disease progression. In our series, MRI-detected cardiac
disease did not have an impact on survival, although this finding is
limited by the low mortality rate observed and should be confirmed
by larger studies. However, MRI-detected cardiac involvement

was clearly associated with a greater disease burden, which could
therefore explain the worse outcome of patients with ECD with
cardiac lesions observed in previous studies.

The online version of this article contains a data supplement.
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To the editor:

New concepts for anticoagulant therapy in persons with hemophilia
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1Van Creveldkliniek and 2Department of Cardiology, University Medical Center Utrecht, Utrecht, The Netherlands; and 3A. Bianchi Bonomi Hemophilia and
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The challenging issue of anticoagulant therapy in patients with in-
herited bleeding disorders was highlighted by Martin and Key in
a recent article in Blood.1 In this field of limited evidence, expert
opinions are of importance for guidance into clinical practice. We
believe that the enclosed additional considerations are useful because

a few newer concepts on the management of cardiovascular diseases
in the general population should also be considered in persons with
hemophilia (PWH).Our suggestions are based on amixture of personal
clinical experience, laboratory data, and extrapolation of data from
the nonhemophilia population to PWH.
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Atrial fibrillation in hemophilia

For PWHwith atrial fibrillation, we refer to Figure 1 from the previous
publication in which the CHADS2 (congestive heart failure, hyperten-
sion, age$75years, diabetesmellitus, prior strokeor transient ischemic
attack or thromboembolism) score and factor plasma levels were used
to make an individualized decision.2 Since then, several important
changes necessitate an update of the flowchart (Figure 1). First, the risk
stratification for considering anticoagulation is now preferably based
on the CHA2DS2VASC (CHADS2–vascular disease, age 65-74 years,
sex category) score.3 In PWH, the CHA2DS2VASC score probably
overestimates the risk for embolic stroke, a level of at least 3 being
considered high risk by an expert panel.4 However, as score items such
as female sex, peripheral arterial disease, and age .75 years will
infrequently be seen in PWH, we maintain the general threshold of
2 in order to consider anticoagulation in mild PWH. To date, there are
no data to validate any threshold in PWH. Considering the fact that in
real life, hemophilia treaters do not use a common CHA2DS2VASC
threshold to start anticoagulant therapy in PWH,5 we believe that our
suggestion provides uniformity. Second, we tend to lower the factor
VIII/IX (FVIII/IX) plasma level threshold considered safe for oral
anticoagulation from 30% to 20%. This minimum trough FVIII/FIX
level considered safe for anticoagulation is based on experience in
several patients, expert opinion, and laboratory data. The amount of
published data on PWH who received anticoagulation is very small.
There are reports of spontaneous hemorrhage (other than in joints) in
PWH receiving warfarin and clotting factor levels ,20%.5,6 On the
other hand, the safe use of anticoagulation in PWHwith clotting factor
levels.20% has been reported.7,8 However, long-term data on the use
of vitaminK antagonists (VKAs) in PWHare lacking. Laboratory data,
as indicated in the last paragraph of this section, indicate that the

majority of PWH with FVIII levels ,20% have low endogenous
thrombin potential (ETP) levels. From this point of view, we do not
recommend anticoagulation in them.We and others have uneventfully
managed oral anticoagulation in several patients with trough factor
FVIII levels between 20% and 30% (although our experience is based
on ,10 cases).5,7 It should be noted that this threshold should be
considered very carefully in each patient, based on bleeding phenotype,
thrombotic risk, and (not least of all) logistics.

Third, in the era of direct oral anticoagulants (DOACs), we now
more often consider the lower dose of dabigatran (110 mg twice daily)
in patients with FVIII/IX levels .20% because of the superior safety
profile of DOACs to that of VKAs, particularly regarding intracerebral
bleeding.9 Fourth, in PWH who are below the trough factor level of
20%, we consider the bleeding risk for any form of anticoagulant
therapy to be higher and, therefore, we increase the CHA2DS2VASC
thresholdneeded to consider starting this therapy to4. Fifth, becausewe
believe that VKAs or DOACs are contraindicated in PWHwith FVIII/
IX levels ,20%, the question is whether aspirin should be recom-
mended. The use of low-dose aspirin has been reported in at least 40
PWH with no significant increase in major bleeding episodes.5,7,8,10

It should be carefully noted that all patients with severe hemophilia
using aspirin used regular clotting factor prophylaxis. In 1 patient
with mild hemophilia, the dual antiplatelet therapy was stopped due
to a gastrointestinal bleed; in 1 patient with severe hemophilia, the
prophylaxis dose was increased due to easy bruising.8 However, the
role for aspirin in the prevention of ischemic stroke in atrial fibrillation
has been questioned, leading to the omission of aspirin in most current
cardiology guidelines.3 Furthermore, the rates of major bleeding with
aspirin do not differ from those with oral anticoagulants in the general
population.11 The bleeding risks associated with anticoagulant therapy
depends strongly on the a priori bleeding risk. Indeed, 1 of the strongest
predictors for major bleeding during anticoagulant therapy for atrial

Baseline FVIII/IX
level
20%

Baseline FVIII/IX
level

1-20%

Baseline FVIII/IX
level
<1%

Yes

Anticoagulation therapy based on
baseline FVIII/IX level and stroke risk

<4 42<2

No anticoagulant
Vit K antagonist

or DOAC
No anticoagulant No anticoagulant

Candidate for
catheter ablation

Yes No

Catheter ablation Low dose aspirin

No

CHA2DS2VASc CHA2DS2VASC FVIII/FIX
prophylaxis?

Figure 1. Recommendation for anticoagulant therapy in hemophilia patients with atrial fibrillation. Compared with our previous flowchart,2 notice the following

adaptations: baseline FVIII/FIX changed from 30% to 20%; CHADS2 changed to CHA2DS2VASC; DOAC added; in patients with factor levels 1% to 20%, the threshold for the

CHA2DS2VASC is raised to 4 and the option of catheter ablation is added.
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fibrillation is a prior history of bleeding, as demonstrated in the frame
of the HAS-BLED (hypertension, abnormal renal and/or liver
function, stroke, bleeding, labile international normalized ratios,
elderly, drugs or alcohol) and the recently published ORBIT (older
age [.74 years], reduced hemoglobin, bleeding history, insufficient
kidney function, treatment with antiplatelets) and ABC (age, bio-
markers, clinical history) bleeding scores.12,13 Therefore, regardless
of other risk factors for bleeding such as age, cancer, and renal in-
sufficiency, we consider hemophilia patients to be at high risk for
bleeding. In the setting of moderate and mild hemophilia, it is as yet
unknown whether the bleeding risks of aspirin vs oral anticoagulants
are comparable.Therefore,westill tend touse low-dose aspirin inPWH
with FVIII/FIX levels 1 to 20 and aCHA2DS2VASC score of$4. This
is in line with the level A recommendation from the European Society
of Cardiology (ESC) 2012 guideline for patients with a HAS-BLED
score$3.3 Furthermore, given the uncertainties of the bleeding risks as
depicted, in some patients, strategies meant to avoid the need of long-
term anticoagulant therapy altogether should be considered and
implemented. The first consideration is catheter ablation (pulmonary
vein isolation), with short-term substitution of clotting factor
concentrates during periprocedural treatment with VKAs or DOACs.
Recently, it hasbeendemonstrated that in patients at high risk for stroke
(CHA2DS2VASC score$2), discontinuation of oral anticoagulants 3
months after successful ablation was comparable with prolonged
duration of anticoagulants in terms of prevention of long-term
thromboembolic complications. In contrast, in patients at high risk
for bleeding (HAS-BLED $3), prolonged anticoagulation resulted
in more serious bleeding.14 Second, percutaneous closure of the left
atrial appendage (LAA) is another possibility for these patients with
a high bleeding risk,15 in whom short-term substitution of clotting
factor concentrates during periprocedural treatment with VKAs is
indicated during the endothelialization of the LAA occluder.

Finally, it has been demonstrated that theETP in patientswith severe
and moderate hemophilia is equal to that of patients on VKAs, whereas
mild hemophilia patients are in between controls and VKAs.16,17 This
is in line with our suggestion to withhold anticoagulants in severe
hemophiliawithout prophylaxis butwe tend to use them in the verymild
cases. As there is considerable heterogeneity within mild hemophilia
patients, individualized thrombin generation guided therapy might be
the future. However, there is currently no data to support the use of
thrombin generation in predicting the bleeding risk in PWH using
anticoagulation.

Acute coronary syndromes and stenting
in hemophilia

Many expert panels, including past recommendations from ourselves2

and the recent How I Treat article from Martin and Key,1 recommend
bare metal stents (BMSs) over drug-eluting stents (DESs) due to the
shorter period of dual antiplatelet therapy (DAPT) (1 month compared
with 1 year). This approach was valid for the first-generation DESs,
which carried a higher risk of stent thrombosis. In contrast, the second-
generation DESs show better clinical outcomes than BMSs in terms
of thrombosis, restenosis, death, and myocardial infarction (MI).18

Current guidelines advocate 1 month of DAPT in BMSs and 6 months
of DAPT in DESs for patients with low bleeding risk,19 after stenting
in stable coronary artery disease. In the recent randomized Zeus
trial,20 a second-generation DES with a 1-month period of DAPT was
compared with a BMS in 1606 DES candidates, of whom more than

half were considered to be at high risk of bleeding. The clinical
outcomes were clearly in favor of DESs with shorter DAPT: there was
a reduction of MI, revascularization, and of the composite outcome of
anydeathor nonfatalMI, aswell as of cardiovascular deathandnonfatal
MI. Moreover, there was no difference in the rate of any grade of
bleeding. Because nowadays second-generation DESs are widely
available, we strongly suggest their use over BMSs also in PWH,
followed by a 1-month period of DAPT. Finally, drug-eluting balloons
to avoid stenting21 may be considered in the treatment of coronary
disease in these patients with a high bleeding risk.

All in all, treating hemophilia patients with anticoagulation is
a complexmatter, especially due to the lack of clinical data on larger
cohorts. Our suggestions are meant to be a clinical guidance for
individual consideration. There is an urgent need for data on safety
and efficacy of anticoagulation inPWH thatwould be obtained by the
implementation of registries in the context of specialized hemophilia
centers.
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