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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Aims Cardiologists have only had rare exposure to haemophilia patients and patients with other congenital bleeding disorders 
during the last decades, as these patients had a reduced life expectancy and were partly protected against thrombosis 
due to the bleeding disorder. With the availability of effective and safe replacement therapies of clotting factors, the 
average life expectancy in these populations of patients has significantly increased, and thrombotic complications may 
occur. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Met hods a nd 

results 
The European Society of Cardiology Working Group on Thrombosis has taken the initiative to broaden the spectrum 

of these haematological conditions to include patients with a larger variety of congenital bleeding disorders with 
concomitant cardiac conditions as compared to a recent position paper by the European Haematology Association 
in collaboration with other societies (ISTH, European Association for Haemophilia and Allied Disorders, and ESO). 
Management of antithrombotic therapy or thromboprophylaxis in these individuals is challenging due to the wide 
phenotypes encompassed by congenital bleeding disorders. These include abnormalities in both primary haemostasis 
(involving von Willebrand factor and platelet function) and secondary haemostasis (related to coagulation factors 
and fibrinogen). Bleeding disorders range from mild to very severe. Based on existing literature, we provide clinical 
consensus statements on optimizing antithrombotic treatment strategies for patients with congenital bleeding disorders 
and highlight the current gaps in knowledge in these complex clinical settings. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Conclusion 

Of importance, an individualized approach to antithrombotic therapy is warranted to properly balance the two risks of 
thrombosis and bleeding. Adoption of the safest interventional techniques, reduction of the intensity and/or duration of 
antithrombotic therapies, and attention to the safe levels of clotting factors is generally advised. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Keywords Congenital bleeding disorders � Haemophilia � von Willenbrand factor � Congenital 

platelet disorders � Antithrombotic therapy � Cardiac indications 
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 recent position paper by the European Haematology Associa-
ion (EHA) in collaboration with allied societies has provided clinical
ractice recommendations for patients with haemophilia in need of
ntithrombotic therapies1 as well as guidelines on acquired throm-
ocytopaenia associated with cancer.2 The European Society of
ardiology (ESC) Working Group on Thrombosis has taken the
nitiative to broaden the spectrum of these haematological conditions
o include patients with a larger variety of congenital bleeding disor-
ers and concomitant cardiac conditions. Furthermore, there was a
erceived necessity to provide particular direction to the variety of
ubspecialized cardiologists treating a large spectrum of cardiovascular
CV) conditions in this growing population of congenital bleeding
isorder patients. 
Indeed, cardiologists have only had rare exposure to haemophilia
atients and patients with other severe congenital bleeding disor-
ers during the last decades, due to frequently shortened lifespan
n these populations. However, with the advent and the availability
f safe replacement therapies of clotting factors, the average life
xpectancy in these populations of patients has significantly increased,
ith some even reaching normal life expectancy. This development
akes it obvious that more haemophilia patients and patients with
ongenital bleeding disorders will present with CV disease in the
uture to a variety of health care providers, not least presenting in
ardiology departments. It is only logical that these patients may
ncreasingly encounter conditions that are highly prevalent in higher
ge groups, such as atrial fibrillation (AF), acute coronary syndromes
ACS), chronic coronary syndromes (CCS), and valvular heart diseases
VHD). In this context, the choice of antithrombotic regimen must
e carefully adapted and weighted to their underlying disease. For
xample, depending on the bleeding disorder, the risk of intracerebral
aemorrhage can be higher than in the normal population, thus the
ndication for anticoagulation must be balanced differently. 
The panel of co-authors has been selected based on comple-
entary expertise in clinical cardiology, interventional cardiology,
ardiovascular pharmacology, and haematology. In this clinical consen-
us statement, we summarize the available evidence on antithrom-
otic treatment of common atherosclerotic cardiovascular diseases
A SC VD), VHD, and AF in patients with haemophilia, and other
ongenital bleeding disorders affecting platelet function and coagu-
ation. The objectives of this paper are hence, to familiarize clinical
ardiologists and other CV physicians with patients with congenital
leeding disorders. The lead was taken by the ESC Working Group on
hrombosis, and the writing group additionally consists both of rep-
esentatives of the EAHAD (European Association for Haemophilia
nd Allied Disorders) and experts from the Association for Acute
ardioVascular Care (ACVC), the European Association of Percu-
aneous Cardiovascular Interventions (EAPCI), the European Heart
hythm Association (EHRA), and the Working Group on Cardiovas-
ular Pharmacotherapy. It was thus attempted that all the different CV
isorders are authoritatively covered by relevant expertise ( Figure 1 ).

ongenit a l bleeding disorders 

overed by this document 

ongenital bleeding disorders encompass a wide spectrum of condi-
ions, including abnormalities in both primary haemostasis [involving
on Willebrand factor (vWF) and platelet function] and secondary
aemostasis [related to coagulation factors and fibrinogen]. These
onditions can be either functional (coagulation mechanisms not func-
ioning properly with normal antigen levels) or quantitative (reduced
oagulation factors) in nature. Bleeding disorders range from mild to
ery severe degrees. 
Given that primary haemostasis principally involves platelet aggre-

ation in response to endothelial damage, one would naturally expect
 reduced incidence of conditions that are attributable to platelet
ctivation, like ACS. Conversely, disorders in secondary haemostasis
ay protect against conditions where blood coagulation is predom-

nantly involved (such as AF). However, this theoretical protective
henotype is not always clinically evident. In the following sections, we
ill discuss the available evidence for each bleeding phenotype in the
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Figure 1 Major pathways and relevant considerations in the cardiovascular management of patients with congenital bleeding disorders. 
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ost common cardiac conditions and provide suggestions regarding
ntithrombotic therapy. 

hange in life expectancy of 
atients with congenital bleeding 

isorders and risk of ischaemic 

vents 

ntil around 1960, severe bleeding disorders like haemophilia were
een almost exclusively in young people. The reason was that few
ith a severe phenotype survived past adolescence as it was nearly

mpossible to prevent fatal haemorrhage. In this period when bleeding
aused death before ageing, comorbidities were a secondary concern.
ith the significant advancement in treatment options and strategies

vailable today, life expectancy for people with bleeding disorders is
ow approaching that of their peers in the general population. The
tandard of care in patients with severe bleeding disorders is to replace
he missing clotting factor to prevent bleeding. In haemophilias, von
illebrand disease (vWD) and several rare bleeding disorders, the

egular replacement of the missing clotting factor converts the severe
leeding phenotype to a mild/moderate one. With this approach, life-
hreatening, and spontaneous bleeds are largely prevented.3 

Nowadays, we have an increasing ageing population with bleeding
isorders and, in addition to the usual comorbidities associated with
dvanced age in the general population, several specific additional
ssues occur in patients with bleeding disorders. In ageing people
ith congenital bleeding disorders of all severities, an increase in the

ncidence of cardiovascular disease (CVD), AF, and cancer is to be
urther expected. 
Although past reports have suggested that bleeding disorders like

aemophilia may confer some protection against CV events due to
he natural hypocoagulant status arising from low levels of coagula-
ion factors (F) VIII/IX, studies of vascular markers of CVD including
arotid and coronary artery calcification measures have demonstrated
hat atherosclerosis develops similarly over time as in the general
opulation.4 Ageing itself is a risk factor for A SC VD, and therefore
t is reasonable to expect that an increasing number of persons
ith bleeding disorders may be at risk of acute CV events such
s ACS and ischaemic stroke. A recent analysis of the literature
howed that while persons with haemophilia are at increased risk
f haemorrhagic stroke and intracranial bleeding when compared
o a control population (1.4–5.31% vs. 0.2–0.97%; 1.1–10.8% vs.
.04–0.4% per year, respectively), it remains unclear whether and to
hat extent persons with haemophilia are protected from arterial,
s well as venous thrombosis.5 The prevalence of atherothrombosis
myocardial infarction (MI)/stroke] in patients with bleeding disorders
ompared to the general populations seems conflicting, with some
eporting lower, comparable or even higher prevalence in those with
aemophilia.1 Prospective new studies are therefore needed to under-
tand the incidence of bleeding vs. thrombotic events in people with
aemophilia. Moreover, as life expectancy increases, the prevalence of
F and secondary thromboembolic stroke is also not well established
s compared to a general, age and sex-matched population.6 

Recent data from a large database showed that vWD is associated
ith a significantly lower prevalence of ischaemic heart diseases com-
ared to a matched, general population (adjusted odds ratio 0.65, 95%
onfidence interval 0.63–0.67).7 

Among other congenital coagulation defects , congenit al dysfib-
inogenaemia (both qualitative and quantitative) has been associated
ith both spontaneous bleeding and thrombosis complications , de -
ending on the genetics of mut ations .8 , 9 Given the rarity of these
ongenit al defects , in a relatively small cohort of subjects with FVII
nd FXIII deficiency, a prothrombotic phenotype has also been
escribed.9 

Congenital platelet disorders (both qualitative and quantitative)
re rare and associated with a haemorrhagic phenotype. Exceptional
ases of thrombotic complications in these conditions have been
eported, usually associated with major CV risk factors.10 

The management of CV comorbidities may therefore be one of the
ost important challenges in this ageing population at high bleeding
isk. Treatment decisions about antithrombotic therapy in persons
ith bleeding disorders are complex, as they require decisions with
espect to the intensity of the anticoagulant and antiplatelet therapy,
uration of the therapy and characteristics of the antithrombotic
gents, as well as consideration of the individual’s bleeding risk and
henotype. It is therefore important to emphasize that these bleeding
isorders manifest as a spectrum, ranging from mild (where throm-
otic risk may prevail) to severe (where bleeding risk will prevail). This
s crucial to consider in decision-making when initiating any therapy
or CV prevention or treatment. 
The evidence to support treatment strategies in persons with
leeding disorders and CVD or AF is scarce and often based on
xpert opinion. These are now a primary concern, causing new clinical
hallenges. 

isease -t a ilored t hera peutic 

mplications 

. VWD 

VWF mediates platelet adhesion to damaged endothelium (pri-
ary haemostasis), participates in platelet activation, and acts as a
rotective carrier protein for coagulation FVIII.11 VWD is the most
requent of the inherited rare bleeding disorders (up to 1% of the
verall population), caused by defects in the concentration, or func-
ion of vWF.12 , 13 It is characterized by mild to severe mucocutaneous
leeding. Table 1 provides an overview of the different congenital
orms of vWD. The acquired vWD14 , 15 (seen in conditions such
s aortic stenosis—Heyde’s syndrome,16 , 17 mechanical circulatory
upport,18 and haematological malignancies14 ) is out of the scopus
f this document. To make the diagnosis and assess the severity of
WD, at a minimum, vWF antigen and activity, and FVIII level should
e measured. For the definition of the subtype of vWD, multimers
nd the testing of the underlying genetic mutation are available. 
VWD is treated by antifibrinolytics, desmopressin, and/or intra-

enous vWF-concentrates with or without FVIII.19 Due to growing life
xpectancy in patients with (severe) vWD, common atherosclerotic
isorders (e.g. stroke, ACS, CCS), might occur more frequently.20 

ost data stem from case reports. Inherent clinical decisions are
ence often based on expert opinion and consensus st atements .
able 2 gives a synopsis of some of the suggestions listed below. 

CS 

CS is not typically observed in patients with severe primary
aemostasis disorders (35–67% reduction as compared to reference
opulations; vWD protects against arterial thrombosis).21 Therefore,
t is not surprising that ACS/ischaemic stroke is primarily observed
n patients with milder type 1 vWD,21 and less commonly, in pa-
ients with dysfunctional vWF (type 2).22 VWD-patients admitted
ith ACS have a higher 90-day readmission because of bleeding, but
ot because of thrombotic recurrence22 and have similar rates of in-
ospital death (6.4%) and bleeding (3.8%) as non-vWD patients after
CS.23 

Many of the circumstances advised in ACS patients also pertain to
CS patients. For example, the recommendation in the ESC ACS and
CS Guidelines is to prefer radial over femoral access for all patients.
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Table 1 Ta ble illust rating different forms of vWD (the different type 2 forms have not been discussed in det a il) 

vWD type Underlying pathology Frequency of vWD Bleeding tendency 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Type 1 Quantitative (vWF < 30%) 65–80% (of total vWD-population) Low—mild, depending on %vWF 
Type 2 Qualitative (different forms) 20–35% (idem) Mild—severe 
Type 3 Quantitative (complete deficiency—recessive) 1 per 1 million ( = 0.0001%) severe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Replacement t hera py for patients undergoing c a rdiac 
c at heterization 

In type 1 and type 3 vWD, the aim is typically to raise vWF activity to
at least 50% in order to safely perform an invasive procedure. The
average normal activity for every clotting factor is 50–150% with
certain variations depending on the laboratory test used. For the
treatment of vWD in case of surgery and interventions, the activity
should be at least 50% or within the normal range. Depending on the
course of the procedure and the severity of vWD, the patient is often
further treated aiming for ‘normal’ haemostasis for several days by us-
ing antifibrinolytics, nasal or intravenous desmopressin, or vWF/FVIII
concentrate. In dysfunctional vWD (type 2), only antifibrinolytics and
vWF/FVIII concentrates will be effectiv e.20 

Corona ry a ngiogra phy a nd percut a neous corona ry 
intervention 

A coronary angiography should ideally always be performed
radially,24 , 25 although no increased incidence of bleeding in (treated)
vWD patients was reported via the femoral route compared to
a non-vWD population.26 With adequate control of vWD levels,
unfractioned heparin (UFH) can theoretically be administered during
the procedure, but in practice, UFH is usually only administered when
percutaneous coronary intervention (PCI) is indicated (scoop and run
diagnostic angiography). 

Antiplatelet t hera py 
Antiplatelet therapy post-ACS and/or post-PCI depends on the sever-
ity of vWD (e.g. type 1 vs. type 3), the bleeding history of the patient,
and the nature of the PCI (stent type, location, etc.).20 Low-dose
aspirin is generally well tolerated in most vWD patients and advised
since vWD patients with ACS have proven atherothrombosis;21 if dual
antiplatelet therapy (DAPT) is necessary, therapy is best combined
with clopidogrel and administered for the shortest duration possible
to prevent major bleeding. If the patient has a known severe bleeding
diathesis, single antiplatelet therapy (SAPT) (of short duration) is ad-
vised, although definitive studies and guidelines are lacking. Therefore,
antiplatelet therapy in vWD patients should be assessed and weighed
on a case-by-case basis.26 

CCS and/or elective PCI 
CCS can theoretically occur in all forms of vWD, as it is primarily a
consequence of atherosclerotic disease and ageing. Therefore, vWD
patients should be treated in the same manner regarding diagnostics
and treatment as non-vWD patients.21 The same precautions should
be taken pre-, peri-, and post-procedurally during (elective) PCI as in
ACS (see above). Paramount here, again, is the adequate control of
other CV risk factors.20 

VHD 

Similar to patients with haemophilia who require valve surgery, careful
consideration of (nonsurgical) options is required, minimally invasive
surgery, percutaneous techniques, or valve repair being preferred over
open-heart surgery to minimize the risk of bleeding perioperatively
and long term, postoperatively. The use of bioprosthetic valves may
be preferable to mechanical valves, to avoid the long-term risks of
anticoagulation.27 VWF levels should be increased (by vWF-products
or desmopressin, combined with antifibrinolytics; usually 3–5 days
for minor procedures and 7–14 days for major surgery) until ̴ 50%
activity, to safely perform cardiac surgery. Postoperative management
depends on the severity of vWD and risk of bleeding complications.28

Collaboration with a haematologist regarding the intensity and dura-
tion of replacement treatment in patients with moderate and severe
vWD is advised. Of note, one important differential diagnosis in VHD
is acquired VWD, a topic that is outside the spectrum of the current
work. 

AF 

Literature about AF-management in vWD is scarce, and suggests
giving approved oral anticoagulation (OAC) therapy over no treat-
ment with assessment of bleeding risk throughout the course in
vWD-patients with AF. Despite this, Merz et al. report that only
57.5% of patients with aCHA2 DS2 VASC score of ≥2 received OAC.29

However, this is a conditional advice based on low level of evidence,
and there are no specific guidelines on treating AF in patients with
vWD. One report mentions the safe performance of AF-ablation in
one vWD patient.30 

Consideration should be given to the notion of utilizing the lower
available dose of direct OAC (DOACs) therapy, although data in
support are missing. 

2. Congenital platelet disorders 

Congenital platelet disorders (CPDs) represent a heterogeneous
group of disorders that include both quantitative (thrombocytopae-
nia or thrombocytosis) and qualitative (thrombocytopathy) defects.
CPDs include Glanzmann thrombasthaenia, Bernard-Soulier syn-
drome and other functional defects in platelet function. These patients
are usually not treated with any antiplatelet medication due to the
underlying bleeding diathesis. The severity of the platelet haemostatic
defect can be analogously understood as follows: it impacts similar
patients who do not have CPDs but are constantly on SAPT ( mild
effect), DAPT ( moderate effect), or patients with homozygous morbus
(Mb.) Glanzmann ( severe effect) representing those constantly on gly-
coprotein IIb/IIIa inhibitors (since, in Mb. Glanzmann, the glycoprotein
IIb/IIIa receptor is missing). There is no evidence on how to treat these
patients if they develop CVD, which makes it difficult to advice about
therapeutic strategies. 
The prevalence of CPDs has not fully been explored. Estimates

exist only for some disorders with a well-defined pheno- and geno-
type (e.g. Glanzmann thrombasthaenia, Bernard-Soulier syndrome,
TAR syndrome, Wiskott-Aldrich syndrome, Fetchner syndrome, and
Mediterranean thrombocytopaenia). Other CPDs might be under-
diagnosed due to limited symptoms and difficulties in diagnosis or
misdiagnosed as acquired platelet disorders (most commonly immune
thrombocytopaenia). 
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In addition to platelet count, the diagnosis of platelet disorders
requires platelet function testing, e.g. with platelet aggregometry and
flow cytometry, to characterize the defect. Platelet disorders are
characterized by mild to excessive mucocutaneous bleeding. 
The group of CPDs can be divided into: 

� Congenital thrombocytopaenias, in which low platelet count and
resulting bleeding diathesis are the leading phenotype. 

� Congenital thrombocytopathies, which are mainly characterized
by functional defects of the platelets (platelet function disorders):
defects of receptors, granule content and release, transcription
factors, components of signal transduction cascades, the cytoskele-
ton, various enzymes, or the membrane.31 

� Platelet defects that combine thrombocytopaenia and impaired
platelet function. 

Management of CPDs is often limited to strategies to correct low
platelet count and manage the risk of bleeding in patients undergoing
invasive procedures or surgery, with antifibrinolytics, desmopressin,
and platelet transfusion as needed.32 TPO receptor agonists (i.e. el-
trombopag and romiplostim) have shown clinical utility in some CPDs
to increase platelet count before surgery or intervention.33 , 34 

ACS 

In general, ACS is rarely observed in patients with CPDs.35 

Coronary angiography and PCI 
Coronary angiography should always be performed radially,24 , 25 al-
though no increased incidence of bleeding in (treated) CPD patients
was reported via the femoral route compared to a non-CPD
population.34 UFH can be administered during the procedure, but
in practice, UFH is usually only administered when PCI is indicated
(scoop and run diagnostic angiography). 

Antiplatelet treatment 
Antiplatelet therapy post-ACS and post-PCI depends on the severity
of the CPD, the bleeding history of the patient, and the type of PCI
(stent type, location, etc.). Low-dose aspirin is generally well tolerated
and has the largest evidence in most patients.36 In cases where DAPT
is necessary, therapy is best combined with clopidogrel and adminis-
tered for the shortest duration possible to prevent serious bleeding.
If the patient has a known severe bleeding diathesis, SAPT (of short
duration) is advised usually with low-dose aspirin, although definite
studies and guidelines are lacking. Therefore, antiplatelet therapy in
patients with CPDs should be assessed and weighed on a case-by-case
basis. 

CCS and/or elective PCI 
CCS can theoretically occur in all forms of patients with CPDs, as it
is primarily a consequence of atherosclerotic disease in older age.37

Therefore, these patients should be treated in the same manner
regarding clinic, diagnostics, and treatment as other patients. The same
precautions should be taken pre-, peri-, and post-procedurally during
(elective) PCI as in ACS (see above). Paramount here is again the
adequate control of other CV risk factors. 

VHD 

There are basically no scientific data on patients with VHD and platelet
disorders. Similar to the other disease entities discussed in this work,
a close collaboration with a haematologist is advised in order to
define the degree of functional platelet abnormality and to decide
on adequate oral anticoagulation (OAC). 
AF 

In patients with AF, withholding therapeutic anticoagulation in high
ischaemic risk patients may increase the risk of stroke. On the other
hand, even reduced-intensity therapeutic anticoagulation carries a
higher risk of bleeding in patients with thrombocytopaenia.38 , 39 Thus,
the stroke risks should exceed the bleeding risk in case of CPD in
order to justify the continued use of OAC. Due to the rarity of
platelet defects no recommendations can be given, but therapeutic
decisions should follow the analogy of patients with (acquired) throm-
bocytopaenia. 
OAC has generally been considered safe in patients with platelets

> 50 × 109 /L.38 Accordingly, published surveys showed a predominant
threshold of 50 000/ μL for initial management changes.38 At present,
there are no specific recommendations for the management of OAC
in patients with thrombocytopaenia and AF in current guidelines,
apart from a set of recommendations in patients with thrombocy-
topaenia and cancer.2 

An AF-team approach, including a cardiologist and haematologist
or internal medicine physician who is familiar with platelet disorders,
is of importance when initiating therapeutic anticoagulation. 

1. Standard-intensity anticoagulation with platelet count
> 50 × 109 /L appears to be appropriate for patients with
AF and a CHA2 DS2 VA score of ≥2. In some congenital
thrombocytopaenias, a lower threshold might be feasible
depending on the bleeding phenotype.40 

2. In patients with AF with a CHA2 DS2 -VA score of ≥2, and platelet
count of 25–49 × 109 /L, a dose-modification strategy may be
appropriate, defined as lower approved doses of DOAC. 

At present, there are no prospective data to validate the above
statements. Studies are urgently warranted to determine the best
level of therapeutic anticoagulation in patients with CPDs and AF. 

3. Haemophilia A and B 

Haemophilia A and B are X-linked congenital bleeding disor-
ders with no or reduced factor VIII (haemophilia A) or factor IX
(haemophilia B) and a similar bleeding phenotype closely linked to
the residual fac tor ac tivity. Severe disease is defined as factor lev-
els < 1%, moderate disease as 1–5%, and mild disease as 5–40%.3

Standard of care is the intravenous prophylactic replacement of the
missing clotting factor in patients with a severe bleeding phenotype.
For haemophilia A, plasma derived and recombinant standard half-life
(SHL) factor VIII concentrates (half-life around 12 h) and recombinant
extended half-life factor VIII concentrates (half-life around 18 h) are
available. In addition, for haemophilia A emicizumab, a bispecific an-
tibody mimicking factor VIIIa is available for sc replacement therapy.
For the treatment of haemophilia B, plasma derived and recombinant
standard half-life (SHL) factor IX concentrates (half-life around 18 h)
and recombinant extended half-life factor XI concentrates (half-life
around 90 h) are used. 
Since there is an absence of large studies, the recommendations

for antithrombotic therapy in patients with haemophilia and cardiac
disease are based on case reports, expert opinion, and consensus
statements. Table 2 summarizes some of the therapeutic considera-
tions. 

ACS 

Patients with haemophilia A or B who experience ACS should receive
guideline-directed medical and interventional treatment according to
the 2023 ESC Guidelines for the management of ACS, as indicated for
patients at high bleeding risk.41 However, there are specific considera-
tions that must be taken into account when treating such patients, and
involvement of a haematologist with expertise in bleeding disorders
is essential. 
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eplacement of coagulation factors for patients undergoing 
ardiac catheterization 
n patients with ST-elevation myocardial infarction (STEMI) under-
oing primary PCI without UHF or LMWH (e.g. when factor levels
re not known), it is advised to measure factor levels immediately
fter the PCI, and replacement treatment instituted as soon as possi-
le. In patients with non-ST segment elevation myocardial infarction
NSTEMI) or unstable angina, coagulation factors should be replaced
efore PCI. The specific doses and levels below are based on interna-
ional consensus, developed from case series, observational data, and
xperience, as no randomized controlled trials have been performed
n such patients.1 , 42 –44 

A bolus infusion of clotting factor concentrate factor VIII or fac-
or IX (CFC) is recommended before arterial puncture for cardiac
nterventional procedures, aiming for a peak factor activity level of
80–100 IU/dL before the procedure,44 with additional doses as
eeded to maintain a trough level > 50 IU/dL for 24–48 h (usually with
olus infusions of FVIII or FIX every 12–24 h depending on the used
oncentrate). Compared to those with severe disease, those with mild
aemophilia generally require less CFC replacement. Peak factor levels
 150 IU/dL impose a thrombotic risk and are not advised, underscor-

ng the importance of individualized and specialist treatment.45 , 46 

Approximately 1 in 4 people with haemophilia A and about 3–10
n 100 people with haemophilia B will develop an antibody—called an
nhibitor—to the treatment product (medicine) used to treat or pre-
ent their bleeding episodes.47 In patients with inhibitors, additional
upplementation with bypassing agents is indicated. In patients with
nhibitors who are using emicizumab, recombinant FVIIa replacement
an be used at a dosage of 90 μg/kg every 3–4 h for 24–48 h, but
he use of activated PCC (aPCC) is not advisable. In patients with in-
ibitors not using emicizumab, bolus infusions with aPCC 50–80 IU/kg
very 12 h are an alternative.1 

oronary angiography and PCI 
adial access is preferred over the femoral approach,24 , 25 as it allows
asier haemostatic compression and is associated with a much lower
ate of bleeding complications,48 although case series have reported
atheterization via the femoral route in patients with haemophilia
ith negligible complications.49 PCI should be undertaken using the

atest generation drug-eluting stents, to allow the minimum duration
f DAPT (1 month) without increasing the risk of stent thrombosis.1 

nticoagulant strategy during PCI 
uidelines recommend anticoagulation during coronary

ntervention.41 , 50 UFH are advised to be given intravenously after
eplacement of clotting factor levels reaching levels of 70–100%, and
s preferable to LMWH because of its shorter half-life and ease of
eversibility with an antidote, in case of bleeding. Bivalirudin, which
as a half-life of 1.5 h, is an alternative in patients who cannot receive
FH (for instance, due to congenital AT deficiency) and case reports
ocument that it can be safely used in patients with haemophilia
ndergoing PCI.48 , 51 

In the 2023 ESC Guidelines for the management of ACS, glyco-
rotein IIb/IIIa inhibitors, which significantly increase the risk of major
leeding, are not recommended for routine use, only for very high
hrombus burden/bailout/no-reflow situations.41 But even in these dif-
cult therapeutic situations, one must keep in mind that glycoprotein
Ib/IIIa inhibitors have not been sufficiently evaluated in patients with
aemophilia and so their use should be avoided as much as possible.48 

ntiplatelet therapy 
atients with ACS with haemophilia are advised to be treated with
APT after PCI, following usual loading doses. While aspirin ad-
inistration is advised upon diagnosis, pre-PCI loading with a P2Y12 
nhibitor is not advised in patients in whom an early interventional
trategy is planned, in order to minimize the risk of bleeding.1 

Clopidogrel is the P2Y12 inhibitor of choice, since it is associated
ith lower bleeding risk than either ticagrelor or prasugrel, and since
he latter has not been evaluated in patients with haemophilia.1 , 42 , 51 

onventional guideline-directed loading doses of both aspirin and
lopidogrel are advised should be given, followed by maintenance
herapy. 
The duration of DAPT following an ACS with or without PCI

hould be kept to one month, followed by monotherapy with aspirin
r clopidogrel. 
The duration of clotting factor replacement is dependent on the du-

ation of DAPT. After the initial clotting factor infusion, clotting factor
easurements are required with clotting factor substitution appropri-
te to achieve trough levels of FVIII/FIX ≥20% during DAPT,36 , 52 –54 

lthough some recommend trough clotting factor ≥30%42 , 53 , 55 or as
ong as DAPT is given. Afterwards, the regular factor replacement
chedule of the patient can be continued to keep FVIII/FIX trough
evels at least > 1–5% long-term SAPT.1 , 53 , 54 , 56 

In a consensus document, the majority (70%) of respondents
greed that the use of DAPT in patients with haemophilia A be-
ng treated with emicizumab would not require additional factor
eplacement.42 In patients with inhibitors, management is advised to
e individualized, depending on the use of emicizumab and other risk
actors for bleeding. 
Persons with haemophilia receiving antiplatelet therapy should be
ffered gastric protection with a proton pump inhibitor. 

CS and/or elective PCI 
n patients with haemophilia and documented, significant CCS, the
ecommendation for long term SAPT use is less robust than that
or patients without haemophilia, although antiplatelet agents in
aemophilia tend to be well tolerated.57 SAPT comprising of as-
irin (75–100 mg daily), or clopidogrel 75 mg daily if aspirin is not
olerated, is advised with CFC to maintain FVIII/FIX trough levels
 1–5 IU/dL.1 , 48 Low dose aspirin is generally advised for patients
ith established ischaemic cardiovascular disease (CVD) who have
ild haemophilia or who are receiving routine prophylactic factor

or moderate or severe haemophilia.48 , 58 If bleeding complications
ccur, aspirin should be discontinued. If no clotting factor prophylaxis
s given, aspirin for primary prevention may not be needed.51 

Following elec tive PCI , DAPT duration should be kept to a min-
mum, ideally no more than 1 month, in line with ESC guidelines
or high bleeding risk patients.50 , 59 Whilst patients are on DAPT,
lotting factor substitution is advised to achieve FVIII/FIX trough lev-
ls ≥20%,36 , 52 –54 although some experts prefer levels ≥30%.44 , 53 , 55 

fterward, the regular factor replacement schedule of the patient
hould be reinstated to maintain FVIII/FIX trough levels ≥5–10%
uring SAPT.53 , 55 , 56 

Persons with haemophilia receiving antiplatelet therapy should be
ffered gastric protection with a proton pump inhibitor. 

HD 

n patients with haemophilia who require valve surgery, careful con-
ideration of options is required, to minimize the risk of bleeding
erioperatively and long term, postoperatively. 
For patients undergoing cardiac surgery, early involvement of a

aematologist is essential, including the assessment of factor levels
nd inhibitors, with CFC given preoperatively to achieve a peak fac-
or activity level of > 80–100%. A literature review of 72 patients
ith haemophilia A undergoing cardiac surgery60 predominantly com-
rising of coronary artery bypass grafting procedures and/or valve
urgeries, showed uneventful clinical outcomes in the majority of
ases, but a complication rate of 20%, most commonly bleeding.
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Postoperatively, anticoagulation is variable, with consensus papers
advising trough FVIII/IX levels to be maintained > 20 IU/dL,1 although
higher levels have been advised by others.60 

When possible, minimally invasive surgery is preferred over open-
heart surgery, to reduce the risk of perioperative bleeding. 
For mitral regurgitation, valve repair is preferable to replace-

ment especially in patients with haemophilia, as it avoids the need
for long-term anticoagulation, with a number of successful cases
described in the literature.61 –64 For valve replacement, although
successful outcomes have been reported with mechanical valve re-
placement in patients with haemophilia,1 , 64 –66 the use of bioprosthetic
valves is preferable to mechanical valves, if possible, to avoid the
long-term risks of OAC.27 For aortic stenosis, case reports detail
successful transcatheter aortic valve implantation in patients with
haemophilia,64 , 67 , 68 which is likely to become the treatment of choice,
given the relatively low risk of periprocedural bleeding and the lack of
requirement for long-term anticoagulation. In patients who require
aortic valve replacement who are unsuitable for a bioprosthesis, the
mechanical On-X valve may be considered, which allows reduction
in the intensity of anticoagulation 3 months after surgery. In patients
with On-X valves in the aortic position, a target INR of 1.5–2.0 with
warfarin, in combination with low-dose aspirin, resulted in similar
rates of valve thrombosis or thromboembolism and lower rates of
bleeding, than a target INR of 2.0–3.0.69 

Following coronary artery bypass surgery, the need for SAPT
should follow those for CCS with low dose aspirin, including the
need for prophylactic CFC administration to patients with severe
haemophilia.60 

AF 

OAC to prevent ischaemic stroke or systemic embolism represents
a cornerstone in the management of AF and individual treatment
decisions are based on estimated underlying stroke and bleeding
risks.72 , 73 The prevalence of AF in patients with haemophilia ap-
pears comparable to that in the general population74 –77 and while
the risk of ischaemic stroke was reported to be higher in some
analyses,75 , 76 , 78 –80 none of those studies specifically reported stroke
rates in patients with AF. 
As stated above, current European clinical practice guidelines for

the management of AF recommend individual assessment of ischaemic
stroke and systemic embolism risk based on the CHA2 DS2 VA score
and recommend treatment with OAC in all patients with an estimated
annual risk of ≥2% (a score of ≥2).72 , 73 For patients at intermediate
risk (a score of 1), OAC should be considered according to these
guidelines. However, in patients with haemophilia, data on risk as-
sessment for ischaemic complications is scarce and the CHA2 DS2 VA
score has not been validated.1 , 81 Given the hypo-coagulable state
caused by FVIII or FIX deficiency, the presumably lower rates of
certain variables of the score such as very advanced age and peripheral
artery disease, the CHA2 DS2 VA score may overestimate stroke risk in
patients with haemophilia, and observational data suggest that OAC
prescription does not follow CHA2 DS2 VA scoring.76 A consensus
view from 2014 by the ADVANCE working group suggested that a
higher CHA2 DS2 VASc score of ≥3 might better reflect high stroke
risk in this population.82 However, as the CHA2 DS2 VA score differs
from the CHADS2 -score only by the addition of high age and periph-
eral artery disease, all factors uncommon in patients with haemophilia,
the most recent EHA- ISTH- EAHAD- ESO clinical practice guidance
on antithrombotic treatment in patients with haemophilia recom-
mends the use of the CHADS2 -score without recommending specific
thresholds to guide initiation of OAC.1 Furthermore, it discourages
the use of bleeding risk scores in patients with haemophilia as sug-
gested by clinical practice guidelines for the general population, as all
patients with haemophilia are considered to be at high bleeding risk.1
A major consideration in the decision-making regarding the initia-
tion of OAC in patients with haemophilia is whether such patients
can be considered, at least in part, ‘physiologically anticoagulated’.
Laboratory studies based on the endogenous thrombin potential
(ETP) have been used to compare the coagulation potential of patients
with haemophilia A and B with patients on OAC and healthy untreated
controls.83 Given that the ETP between patients with haemophilia A
and B did not appear to be significantly different,84 expert consensus
is to consider the following observations applicable to both patients
with haemophilia A and B, as outlined in the recent EHA-ISTH-
EAHAD-ESO clinical practice guidance:83 , 85 

� Patients with haemophilia and clotting factor levels < 10 IU/dL (i.e.
patients with levels at diagnosis < 10% and with trough levels below
10% on prophylactic treatment with factor VIII or factor IX) can be
considered ‘physiologically anticoagulated’, comparable to patients
on vitamin K antagonists (VKA) with INR levels between 2 and 3.

� Patients with haemophilia and clotting factor levels between 10 and
20 IU/dL can be considered ‘subtherapeutically anticoagulated’ to
a similar extent as patients on VKA with INR levels between 1.5
and 1.9. 

� Patients with haemophilia and clotting factor levels above 20 IU/dL
are characterized by strong interindividual ETP variance and over-
lap to some extent with healthy controls. 

Several expert consensus documents and practice guidelines have
formulated minimal clotting factor thresholds required for the safe
initiation of OAC.1 , 43 , 50 , 82 , 86 The above mentioned most recent clin-
ical practice guideline recommends a minimal trough F VIII/IX level
of 20 IU/dL for the initiation of OAC.1 In such patients, OAC can
be started without prophylaxis. Patients with factor levels < 20 IU/dL
should be considered naturally anticoagulated, and if short-term OAC
is necessary or the patient is deemed at very high thrombotic risk, the
guidelines recommend adapting clotting factor prophylaxis to main-
tain trough levels of > 20 IU/dL. In patients with severe haemophilia on
clotting factor prophylaxis, therapy should be adapted to maximum
peak levels of 25 IU/dL and no OAC should be administered.1 , 83 , 85 

If the decision for OAC treatment has been made, we believe that
the favourable clinical trial data supporting DOAC treatment over
VKA with regard to major bleeding events including ICH39 , 87 may
be extrapolated to the haemophilia population, and the availability
of effective reversal agents supports such a preference for DOACs,
We believe that OAC should be given in the approved dose. Given
the clearly superior performance of DOACs compared to antiplatelet
agents in reducing ischaemic stroke or systemic embolism at compara-
ble bleeding risk, there is no role for SAPT in patients with haemophilia
and AF.88 , 89 

In this specific patient population characterized by high bleeding
risk, strategies that may allow avoidance of antithrombotic drugs seem
attractive. Transcatheter occlusion of the left atrial appendage (LAA),
the main site of thrombus formation in AF, has shown promising
results in the general population73 and has successfully been tested in
a small case series of patients with haemophilia.90 Patients, however,
require preprocedural aspirin loading and at least daily low dose as-
pirin until endothelialization of the device as well as full heparinization
periprocedurally. Together with the thrombogenicity of the interven-
tion and the possible need for rescue surgery, factor substitution to
achieve 80–100% activity during and shortly after the procedure is
standard of care.90 –92 No data exist on long-term antithrombotic
management in patients with haemophilia. 
Pulmonary vein isolation (PVI) represents yet another potential

approach for rhythm control, which has been successfully tested in
patients with haemophilia.30 Procedures are performed under full
heparinization, and 80–100% peak coagulation factor levels and pa-
tients require OAC for several weeks to months after the procedure.
There are no data to support the safety of omitting OAC in patients
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Table 3 Rare bleeding disorders and associated factor deficiencies 

Prevalence Bleeding phenotype Risk of thrombosis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Fibrinogen—Factor I 
Fibrinogen deficiency is complex: one 
distinguishes between afibrinogenaemia, 
hypofibrinogenaemia and dysfibrinogenaemia. 
Patients with dysfibrinogenaemia may have an 
elevated thrombotic risk and no bleeding risk. 

1:1000000 Usually mild and 
heterogenous even in 
afibrinogenemia 

Severe thromboembolic events might 
occur: both venous and arterial, 
independent of age. 

Prothrombin—Factor II 1:2000000 Moderate to severe (when 
factor levels are low) 

Non reported 

Factor V 
Factor V Leiden does not lead to factor V 
deficiency and is different form the bleeding 
disorder ‘Factor V- deficienc y’. 

1:1000000 Usually mild to moderate 
depending on factor level 

Severe thromboembolic events might 
occur: both venous and arterial, 
independent of age. 

Combined factor V + VIII 1:1000000 Usually mild to moderate 
depending on factor levels 

Severe thromboembolic events might 
occur: both venous and arterial, 
independent of age. 

Factor VII 1:500000 Mild to severe (no 
proportional correlation to 
factor level) 

Severe thromboembolic events might 
occur: both venous and arterial, 
independent of age. 

Factor X 1:1000000 Moderate to severe 
depending on factor level 

Not reported. 

Factor XI 1:1000000 Usually mild and mainly soft 
tissue bleeding 

Severe thromboembolic events might 
occur: both venous and arterial, 
independent of age. 

Factor XIII 1:2000000 Moderate to severe 
depending on factor level 

Severe thromboembolic events might 
occur: both venous and arterial, 
independent of age. 
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ith factor levels of > 20 IU/dL following PVI. Patients with AF under-
oing cardiac surgery should undergo concomitant AF ablation and/or
AA ligation/exclusion. 

. Rare bleeding disorders 

Rare inherited bleeding disorders are a heterogeneous group of co-
gulation disorders resulting from deficiencies in coagulation factors:
 (fibrinogen), II (prothrombin), V, VII, X, XI, XIII, or combined factor
 and VIII deficiency.93 The rare congenital bleeding disorders are
sually transmitted in an autosomal recessive fashion and account for
p to 5% of all the inherited deficiencies of coagulation factors.94 Rare
leeding disorders have a low prevalence in the general population
one case in 500 000 for FVII up to one in 2 000 000 for FXIII) and
ave a highly variable clinical presentation.95 In most of these rare
leeding disorders, the degree of factor deficiency correlates with
he severity of bleeding, with the exception of factor XI.96 In general,
ajor bleeds, such as those occurring in the central nervous system or
usculoskelet al systems , appear to be less frequent in rare bleeding
isorders than in haemophilia or vWD.97 The treatment of these
isorders is based on the replacement of the deficient factor, where
vailable. However, e.g. for FII or FV deficiency, there is no single factor
oncentrate available.97 Table 3 provides an overview of these disease
ntities. 

CS 

CS in patients with rare bleeding disorders has been reported.98 

ublished case series and registry studies indicate that the prevalence
f ACS in patients with rare bleeding disorders might be similar to
hat expected in the general population.99 However, ischaemic stroke
r acute peripheral artery occlusion might occur less frequently than
I in patients with rare bleeding disorders.99 , 100 

A systematic review of published case reports until 2015 revealed
verall 45 cases of MI/ACS (four with fibrinogen deficiency, two with
V deficiency, two with FVII deficiency, 36 with FXI deficiency and
ne with FXIII deficiency).101 Another paper including case series
nd the authors’ own cases until 2006 reported on 42 patients
ith rare bleeding disorders suffering from arterial thromboses (MI

n 28 cases; ischaemic stroke in four; arterial occlusion in eight).98 

evertheless, information is lacking in respect to the type of the
I/ischaemia and the occurrence of intracoronary thrombus (com-
lete thrombotic vessel closure by plaque rapture vs. subtotal calcified
esions without a thrombus formation). In the majority of patients with
I and rare bleeding disorders, common atherosclerotic risk factors
ere present, confirming that in the presence of atherosclerosis, a
ongenital hypocoagulability does not fully protect from ischaemia.101 

mportantly, no patients with FII or X deficiency and arterial or
enous thromboses were reported in the literature. However, this
oes not necessarily indicate that these two severe bleeding con-
itions protect from thrombosis, but rather reflect the rarity of
he disease. Of interest, higher occurrence of MI was reported in
atients with FXI deficiency than in the other rare fac tor defec ts.101 

dditionally, two patients with FXI deficiency also showed acute
eripheral arterial occlusions.101 It has been postulated that the se-
ere FXI deficiency might be protective against ischaemic stroke but
ot against acute MI.99 The critical evaluation of the literature also
uggests that thrombosis in FVII deficiency may be associated with
he common prothrombotic risk factors, confirming the assumption
hat FVII deficiency also does not protect from thrombosis.93 The
ost frequent prothrombotic risk factors were surgery, old age, and

actor substitution therapy.93 
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Antiplatelet therapy 
The use of antiplatelet and anticoagulant agents for acute and chronic
management of ACS patients with rare bleeding disorders has not
been established so far. The majority of published cases (most of them
occurred between 1990 and 2015) underwent CABG or were treated
with first generation drug-eluting stents (DES) for PCI.101 After PCI,
aspirin and clopidogrel were the main antiplatelet drugs used (with an
unknown duration of treatment and lacking data for safety profile on
DAPT or aspirin monotherapy during the long-term treatment).101

Yet, the thrombogenicity of the new generation DES improved and
modern PCI, with use of intravascular imaging, allows optimization of
the procedure and therefore, the risk of stent thrombosis is decreased
substantially. In line with these improvements in device and procedural
techniques, the results of multiple trials support the use of very short
duration DAPT (1 month) after DES-PCI in the general population
and especially for patients at high bleeding risk (HBR) undergoing
PCI for ACS or electively.102 Notably, bleeding diathesis or a previous
bleeding are major variables in the ARC-HBR score, which can be used
to guide the duration of DAPT after PCI. In this respect, all patients
with rare bleeding disorders would undergo HBR-PCI, and therefore
very short DAPT duration of no more than 1 month might be justified
in such patients.103 Interestingly, in addition to the antithrombotic
treatment for ACS, factor replacement therapy was reported to be
administered simultaneously only in some cases with rare bleeding
disorders.101 

CCS; VHD 

Since these conditions are so rare, all decisions must be done individu-
ally with regards to initiation of OAC and antiplatelet treatment, type
of OAC as well as alternative procedures. Those should be taken in
an interdisciplinary fashion, with close liaison between haematologists
and cardiologists. 

AF 

Data regarding the incidence of AF and the indication for use of OAC
in patients with rare bleeding disorders are lacking. 

Sc ientific st atements/c linic a l 
consensus statements 

1. For all management decisions, we advise to involve a haematologist
with expertise in bleeding disorders (3/4). 

2. For patients undergoing coronary angiography and PCI is advised
to: 
� Prefer radial over femoral approach (3/4). 
� Use UFH (or bivalirudin if patients cannot take UFH) following
replacement of clotting factors (3/4). 

� Keep duration of DAPT comprising aspirin and clopidogrel to
no more than 1 month (3/4). 

� To administer, while on DAPT, clotting factor concentrate,
although may not be needed in patients with haemophilia A
treated with emicizumab (2/4). 

� After DAPT, continuing SAPT with low-dose aspirin with con-
tinuation of the regular factor replacement schedule of the
patient during long-term SAPT (2/4). 

3. For patients with ACS, it is advised to: 
� Use guideline-directed medical and interventional treatment
according to the 2023 ESC Guidelines for the management of
ACS, as indicated for patients at high bleeding risk (2/4). 

� In STEMI undergoing primary PCI without UFH or LMWH, to
measure factor levels immediately after PCI and use replace-
ment therapy as needed (2/4). 
� In NSTEMI or unstable angina, to use replacement of coagula-
tion factors before PCI (clotting factor replacement will depend
on the severity of the haemophilia/clotting factor deficiency)
(2/4). 

� To use aspirin loading upon diagnosis, followed by maintenance
dose, while pre-PCI loading with a P2Y12 inhibitor is generally
not advisable (3/4). 

� To avoid thrombolysis, glycoprotein IIbIIIa inhibitors and tica-
grelor or prasugrel as P2Y12 inhibitors (3/4). 

4. We advise using gastric protection with a proton pump inhibitor
in patients on antiplatelet therapy (3/4). 

5. Low-dose aspirin is generally advised for patients with established
ischaemic CVD who have mild haemophilia or who are receiving
routine prophylac tic fac tor for moderate or severe haemophilia
(3/4). 

6. For patients undergoing cardiac surgery, we advise: 
� To assess preoperative factor levels and inhibitors, with CFC
administration preoperatively and postoperatively, as needed
(3/4). 

� To use, when possible, minimally invasive cardiac surgery or
interventional procedures over open-heart surgery, to reduce
the risk of bleeding (2/4). 

� To prefer mitral valve repair and use of aortic bioprosthesis, as
needed, over mechanical valve replacement, to reduce the long
term bleeding risk with anticoagulation (2/4). 

7. For patients with AF, we advice to: 
� To prefer the CHADS2 -score over the CHA2 DS2 VA score,
which may overestimate stroke risk in patients with haemophilia
(2/4). 

� To assess the need for OAC based on the risk of stroke and by
the severity of haemophilia (clotting factor levels) (3/4). 

� To prefer DOACs over VKA if OAC is deemed necessary (3/4).

Conclusions 

Because of better haemostatic management and increased life
expectancy of patients with congenital bleeding disorders, CVD re-
quiring antithrombotic therapy can be encountered nowadays in the
ageing adult population. While it is controversial whether congenital
bleeding disorders may confer protection against thrombosis, both
atherothrombosis and cardioembolic complications, an increased risk
of bleeding is established in both coagulation and platelet abnor-
malities . Thus , an individualized approach to antithrombotic therapy
is warranted to balance the two opposing risks. Adoption of the
safest interventional and surgical techniques, reduction of the intensity
and/or duration of single or combined antithrombotic therapies, and
attention to the safe levels of clotting factors, with their replacement
when indicated, should generally be considered. Larger, high-quality
evidence is urgently needed. Each treatment decision must be carefully
considered based on both the CV context and the severity of the
bleeding disorder, and in consultation with the treating haematologist.
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P, Bajrić M, Karamfiloff K, Mitsis A, Ostadal P, Sørensen R, Elwasify T, Marandi T,
Ryödi E, Collet J, Chukhrukidze A, Mehilli J, Davlouros P, Becker D, Guðmundsdóttir
IJ, Crowley J, Abramowitz Y, Indolfi C, Sakhov O, Elezi S, Beishenkulov M, Erglis A,
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L, Stojkovic S, Studenčan M, Radšel P, Ferreiro JL, Ravn-Fischer A, Räber L, Marjeh
MYB, Hassine M, Yildirir A, Parkhomenko A, Banning AP, Prescott E, James S, Arbelo
E, Baigent C, Borger MA, Buccheri S, Ibanez B, Køber L, Koskinas KC, McEvoy JW,
Mihaylova B, Mindham R, Neubeck L, Nielsen JC, Pasquet AA, Rakisheva A, Rocca
B, Rossello X, Vaartjes I, Vrints C, Witkowski A, Zeppenfeld K. 2023 ESC guidelines
for the management of acute coronary syndromes. Eur Heart J 2023; 44 :3720–3826.
https://doi.org/10.1093/eurheartj/ehad191

42. Klamroth R, Ay C, De Moerloose P, Fontana P, Windyga J, Astermark J, Bern-
torp E, Carvalho M, Dolan G, Hermans C, Holme PA, Kenet G, Mancuso ME,
Marquardt N, Nunez R, Pabinger I, Rodgers R, Valk PVD, Yuste VJ, Zupan IP.
Applicability of the European Society of Cardiology Guidelines on the management
of acute coronary syndromes to older people with haemophilia A—a modified
Delphi consensus by the ADVANCE Working Group. Haemophilia 2023; 29 :21–32.
https://doi.org/10.1111/hae.14674

43. Mannucci PM, Schutgens REG, Santagostino E, Mauser-Bunschoten EP. How I treat
age-related morbidities in elderly persons with hemophilia. Blood 2009; 114 :5256–
5263. https://doi.org/10.1182/blood-2009-07-215665

44. Schutgens REG, Tuinenburg A, Roosendaal G, Guyomi SH, Mauser-Bunschoten
EP. Treatment of ischaemic heart disease in haemophilia patients: an institutional
guideline. Haemophilia 2009; 15 :952–958. https://doi.org/10.1111/j.1365-2516.2009.
02020.x

45. Girolami A, Randi ML, Ruzzon E, Zanon E, Girolami B. Myocardial infarction, other
arterial thrombosis and invasive coronary procedures, in hemaophilia B: a critical
evaluation of reported cases. J Thromb Thrombolysis 2005; 20 :43–46. https://doi.org/
10.1007/s11239-005-2227-3

46. Girolami A, Ruzzon E, Fabris F, Varvarikis C, Sartori R, Girolami B. Myocardial
infarction and other arterial occlusions in hemophilia a patients. A cardiological
evaluation of all 42 cases reported in the literature. Acta Haematol 2006; 116 :120–
125. https://doi.org/10.1159/000093642

47. Wight J, Paisley S. The epidemiology of inhibitors in haemophilia A: a system-
atic review. Haemophilia 2003; 9 :418–435. https://doi.org/10.1046/j.1365-2516.2003.
00780.x

48. Cayla G, Morange PE, Chambost H, Schved JF. Management of cardiovascular disease
in haemophilia. Thromb Res 2013; 132 :8–14. https://doi.org/10.1016/j.thromres.2013.
05.007

49. Fefer P, Gannot S, Lubetsky A, Martinowitz U, Matetzky S, Guetta V, Segev A.
Percutaneous coronary intervention in patients with haemophilia presenting with
acute coronary syndrome: an interventional dilemma: case series, review of the
literature, and tips for management. J Thromb Thrombolysis 2013; 35 :271–278. https:
//doi.org/10.1007/s11239-012-0802-y

50. Neumann F, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP, Benedetto U, Byrne
RA, Collet J, Falk V, Head SJ, Jüni P, Kastrati A, Koller A, Kristensen SD, Niebauer J,
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