
Thursdays Webinars

Von Willebrand factor and von Willebrand disease in 
ageing: mechanisms, evolving phenotypes, and clinical 
implications

Omid Seidizadeh, BMLSc, MSc, PhD 
Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, Fondazione 
IRCCS Cà Granda Ospedale Maggiore Policlinico, Milan, Italy

12 March 2026



ERN-EuroBloodNet Thursdays Webinars
VWF and VWD in ageing

Seidizadeh O, et al, Lancet Haematology. 2025



The role of von Willebrand factor (VWF) in hemostasis

• Platelet adhesion

• Factor VIII protection
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von Willebrand disease (VWD)

type 1 VWD
(partial) quantitative 

VWF deficiency

type 2 VWD
qualitative VWF 

deficiency

type 3 VWD
(complete) quantitative VWF 

deficiency

2A: decrease VWF‐dependent platelet adhesion; loss of HMWM

2B: increased affinity for platelet glycoprotein Ib

2M: decrease VWF‐dependent platelet adhesion; normal multimer

2N: markedly decreased binding affinity for factor VIII

Sadler JE et al, JTH. 2006
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HMWM: High-Molecular-Weight Multimers



Clinical manifestations in patients with VWD

• Patients present a wide spectrum of 

bleeding manifestations, depending on 

their VWD type and severity
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VWF concentrations in the general population

▪ Normal range: approximately 50–200 IU/dL, influenced by genetic variations, environmental factors, physiological 
changes, and ageing.

▪ Influence of ABO blood group system:

• Individuals with blood group O typically have ~20–30 IU/dL lower VWF levels compared with non-O blood 
groups (A, B, AB).

• This difference is related to faster clearance of VWF in group O individuals.
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▪ Ageing: VWF levels increase by ~10–15 IU/dL per decade with ageing in healthy individuals. 



Effects of ageing on VWF concentrations in the general population

Davies JA et al, Haemophilia. 2012

n = 5052 blood donors
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15 IU/dL



Effects of ABO blood group on VWF concentrations with ageing

Albánez S et al, JTH. 2016

n = 207 healthy individual

n = 5052 blood donors

Davies JA et al, Haemophilia. 2012
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Causes of increasing VWF concentrations with ageing
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The molecular mechanisms 
underlying age-related changes 
in VWF remain largely unknown



Causes of increasing VWF concentrations with ageing

Albánez S et al, JTH. 2016
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Decreased VWF clearance Increased VWF synthesis



Age-related upregulation of VWF expression occurs in an organ-specific manner

vascular bed heterogeneity could contribute to the age-associated increase
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cellular protein levels

Mediated by cell senescence and p53 
transcription factor

Alavi P et al, ATVB. 2023



Effects of ageing on VWF concentrations in VWD
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Effects of ageing on VWF concentrations in VWD
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• Longitudinal intra-individual assessments

• 16-year mean follow-up

• On average 3 measurements over time (range 1‐6)



Effects of ageing on VWF concentrations in VWD
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Full model= 
Adjusted for age at 
first measurement, 
sex, blood group, 
comorbidities, and 
test type.



Effects of ageing on VWF concentrations in VWD
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Full model= 
Adjusted for age at 
first measurement, 
sex, blood group, 
comorbidities, and 
test type.



Effects of ageing on VWF concentrations in VWD
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Effects of age on plasma VWF:Ag levels in patients with low VWF compared 
with those in type 1 VWD subgroups
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• 47% remained <30 IU/dL with ageing

• 30% increased to 30–50 IU/dL

• 23% normalized (>50 IU/dL)



Pathophysiological mechanisms in patients with low VWF compared with type 
1 VWD subgroups
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Effects of ageing on bleeding symptoms
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• Ageing effects on bleeding symptoms are poorly understood.

• Conflicting data complicate interpretation of bleeding trends with age.

• Lifetime-accumulating BAT scores are inherently age-dependent.

• Current BATs may overestimate bleeding severity in older individuals.

• Need for age-adjusted assessment tools to accurately capture bleeding risk.

• Age-adjusted ISTH-BAT reference ranges have been recently developed.

Seidizadeh O, et al, Lancet Haematology. 2025

Doherty D et al, JTH. 2023



Effects of ageing on bleeding symptoms
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Bleeding score: -1 to 4 



Effects of ageing on bleeding symptoms
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Median BS:  -1

Median BS: 4 Median BS: 9

BS with age BS with age
Median BS: 0



Effects of ageing on bleeding symptoms

Frequency of bleeding requiring DDAVP or replacement therapy in the prior year
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Sanders YV et al, JTH. 2014

Cohort: VWD patients ≥65 years (n=71) 
vs. 

16–64 years (n=593)

Lifetime prevalence of bleeding 
symptoms



Presence of co‐morbidities in the elderly VWD patients
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Dynamics between VWF and its ligands with ageing
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Ageing
↓

↑ VWF  → ↑ FVIII
↓

↓ ADAMTS13
↓

Less VWF cleavage
↓

Prothrombotic tendency

Albánez S et al, JTH. 2016
Seidizadeh O et al,  JTH. 2021
Liu W et al, JTH. 2023 

Although age increases thrombosis risk in the general population and 
VWF levels in some VWD cases, the impact on clinical thrombosis risk in 

older vs. younger VWD patients remains unclear

↓



Summary: age-related changes in VWF levels in the general population and patients with 
VWD
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Perspectives and unknowns

❑ Age-related VWF increase: mechanisms unclear (genetic, endothelial, clearance)

❑ Impact on thrombosis risk is uncertain

❑ Impact on bleeding in VWD is unclear

❑ Longitudinal studies needed in older patients with VWD
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