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Bannow et al. Blood Reviews 2019; 35; 43-50

The role of FVIII is well known



EmicizumabFVIII

Lenting et al. Blood 2017;130:2463-2468

How does emicizumab compare to FVIII?



• FVIII therapy is the only strategy that restores 

what is missing

• Addressing the root cause of hemophilia, since 

ever it has been the gold standard

FVIII replacement in hemophilia



Evolution of hemophilia treatment



Collins et al. JTH 2009;7:413-20Den Uijl et al. Haemophilia 2011;17:849-53

The importance of FVIII levels



Manco-Johnson et al. NEJM 2007;357:535-44

The outcome of maintaining FVIII levels





Bone mineral density in haemophilia

• Patients with hemophilia have a significant reduction in lumbar 

spine mineral density compared with healthy controls

• This reduction is apparent even in childhood

Paschou et al. Osteoporos Int 2014;25:2399–407

Population Number of studies

Standard mean 
difference in bone 

mineral density 95% CI

Adult 6 -0.56 -0.84, -0.28

Paediatric 4 -0.92 -1.77, -0.07

Total 10 -0.72 -1.08, -0.36



• Bone formation may be indirectly enhanced by FVIII via 
thrombin generation which has been associated with the 
activation of osteoblasts (rabbit model)1

• Direct role for FVIII-vWF complex: binding to OPG and RANKL2

• Direct role of FVIII: increased osteoblast formation after FVIII 
therapy in FVIII-deficient mice3

FVIII and bone remodelling

1 Li G et al.  J Orthop Res 2005; 23: 196-202

2 Baud’huin  et al. J Biol Chem 2009; 284: 31704-13

3 Larson EA, Taylor JA. Blood 2017; 130: 3661

OPG: osteoprotegerin

RANKL: RANK Ligand



Fracture rates in haemophilia 

• A 10-year retrospective analysis showed that fracture rates are significantly 

elevated in patients with haemophilia A (n=316) and B (n=66)

• The fracture rate is significantly higher in people with severe disease 

compared with mild-moderate disease 

• This implies that the risk of fracture increases with decreasing factor levels 

Gay et al. Br J Haematol 2015;170:584–6





• Reduced academic achievement, inattention, hyperactivity in 
boys with hemophilia1

• Lower intellectual functioning, visual-spatial and motor skills in 
patients with hemophilia and ICH2

• Cognitive dysfunctions and cerebral microbleeds (MRI) in 
adults with hemophilia A3

FVIII and brain function

1 Spencer et al.  Haemophilia 2009; 15: 701-6

2 Miles et al. Haemophilia 2012; 18: 229-34

3 Zanon et al. Thromb Res 2014; 134: 851-5





Coagulation

• bleeding control

• surgery

• bleeding prevention FVIII

Beyond coagulation

• macrophage functions    
(inflammation,healing)

• bone health

• hemopoietic stem cell functions

Immune system

• induction and maintenance of tolerance

Implications for non-FVIII replacement therapies:

• Need for long-term studies on efficacy (joint outcomes), safety and QoL

• Need for survellance on age-related illnesses and comorbidites in hemophilia


