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BACKGROUND

DECISION MAKING

• Hemophilia A: factor VIII deficiency
• X-linked recessive or spontaneous mutations
• Patients with hemophilia (PWH) generally have a higher risk of 

bleeding but still need coronary intervention followed by effective dual 
antiplatelet therapy (DAPT) in acute coronary syndrome (ACS)

• Variable risk for bleeding based on extent of factor deficiency
• Mild (5-40% activity), moderate (1-5% activity), severe (<1% activity)
• Challenges involve antithrombotic management, antiplatelet therapy, 

and stent choice; further complicated by the severity of hemophilia 
and the presence of alloantibody inhibitors

• Limited evidence-based guidelines on treatment of PWH who present 
with ACS or those who are candidates for elective percutaneous 
coronary intervention (PCI)

• Patient had baseline 8-10% factor VIII activity
• Given recombinant factor VIII replacement with peak target of 80% 

activity level prior to further management
• Patient received unfractionated heparin per standard protocol
• Coronary angiogram showed 99% in-stent restenosis of the bare metal 

stent (BMS) (2.5 mm x 15 mm) in the mid-left anterior descending 
(LAD) artery (Figure 1)

• PCI with a second generation Zotarolimus drug-eluting stent (DES) (2.5 
mm x 18 mm) post dilated to 2.78 mm (Figure 2)

• Loaded with aspirin 324 mg and clopidogrel 300 mg, then initiated 
aspirin 81 mg daily and clopidogrel 75 mg daily

• After 10 months, patient reported no angina and improved exercise 
tolerance

DISCUSSION

CASE

FIGURE 1 FIGURE 2

IN-STENT RESTENOSIS OF BMS IN 
M-LAD

PCI WITH 2ND GEN ZOTAROLIMUS 
DES POST-DILATED TO 2.78 MM

In-stent Restenosis of a 
Bare Metal Stent in a 

Patient with Hemophilia A
Hemophilia for the Cardiologist
• PWH may appear to have a reduced risk of mortality from ischemic 

cardiovascular disease due to a deficiency in the coagulation cascade, but 
the number of deaths from this cause is increasing

• Largely thought to be due to increasing hemophilia treatment centers 
leading to increased life expectancies in PWH and age-related comorbidities 
such as atherosclerotic cardiovascular disease

• Factor VIII deficiency is not necessarily protective against the development 
of atherosclerosis

• Cross-sectional study of hemophilia cohort suggests that PWH may have a 
higher calculated 10-year risk for MI or stroke and may have similar 
cardiovascular disease risk factor profiles to patients without hemophilia

Management Overview
• Replacement factor therapy is the cornerstone for initial management with 

correction peak level of 80% for 48 hours and trough level of 30% during 
DAPT

• Bypassing agents for patients with alloantibody inhibitors, especially in 
patients with severe disease who receive frequent factor infusions

• Standard heparin protocol and radial access preferred
• General guidelines regarding DAPT duration can be used as initial 

benchmarks, but the duration of DAPT should be individualized while 
monitoring for symptoms of bleeding and in close coordination with a 
hematologist for the tracking of factor trough levels

Stent Choice
• Challenge due to limited data and variability in disease
• Risk for restenosis in PWH unknown and experts previously suggested that 

bleeding associated with prolonged DAPT outweighed any benefit a DES 
offered in terms of restenosis

• BMS were always preferred, and DES used only in special circumstances in 
patients with symptomatic restenosis, those considered high risk for 
restenosis, or mild disease due to higher baseline factor activity

• ZEUS and LEADERS FREE trials: Zotarolimus-eluting stents (ZES) and 
umirolimus-coated stents superior to BMS in high bleed-risk patients after a 
1-month course of DAPT, and no difference in bleeding (Figure 4)

• Further studies needed but with refined techniques, contemporary DES may 
reduce risk of subsequent revascularization of BMS in PWH

FIGURE 4

1. Contemporary DES may provide more benefits than BMS in PWH.
2. Factor VIII peak and trough levels should be monitored both in the acute 

and outpatient settings while on DAPT and individualized accordingly.
3. Risk factors for CAD should be aggressively managed in PWH. 
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