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• Definition of AVWS
• Mechanisms of AVWS
• Prevalence of AVWS
• Conditions associated with AVWS

- Cardiovascular disorders
- Hematologic disorders

Is AVWS a bleeding disorder:
just a lab VWF abnormality?



Acquired VWS
Definition

• Acquired VWS (AVWS) is a rare acquired bleeding disorder
similar to inherited VWD in terms of lab findings
- Prolonged Platelet Function (PFA), defects of VWF activities

• But it is different from inherited VWD
- Occurs later in life in subjects without personal and family history of

bleeding



AVWS reported in the literature
1968-2020

• 1160 Pub Med citations to December 2019

• 722 scientific reports including:
- 9 national or expert recommendations
- 1 prospective + 4 retrospective studies
- 2 “How I Treat” in Blood

• Cochrane database: no reports



Main mechanisms causing AVWS
Not only autoantibodies to VWF

Callaghan MU et al. Blood. 2013;122:2019-22.



Prevalence of AVWS

• No large prospective studies available
• Only one single-institution study

- 25/260 patients with hematologic
disorders showed a form of acquired
VWS.

Mohri H et al. Blood. 1998;91:3623-9.



Retrospective studies on AVWS
1968-2000

ISTH-SCC, International Society on Thrombosis and Haemostasis-Scientific and Standardization Committee.
Federici AB et al. Thromb Haemost. 2000;84:345-9.

• 266 cases of acquired vWS in the literature (1968-1999)

• 186 cases reported by the ISTH-SSC Registry



The current changing spectrum
of AVWS-associated disorders

Tiede A et al. Blood. 2011;117:6777-85.



Tiede A et al. Blood. 2011;117:6777-85.

Differential diagnosis 
between AVWS and VWD



Autoantibodies in AVWS
Neutralizing vs non-neutralizing antibodies

• Neutralizing autoantibodies interact with the functional portions of
VWF: they are associated with loss of specific VWF activities;

• Non-neutralizing autoantibodies can remove VWF from circulation
without interaction with functional portions of VWF.



Clinical significance of the presence
of autoantibodies against VWF

Mohri H et al. Blood. 1998;91:3623-9.



Is AVWS a bleeding disorder:
just a lab VWF abnormality?

• Definition of AVWS
• Mechanisms of AVWS
• Prevalence of AVWS
• Conditions associated with AVWS

- Cardiovascular disorders
- Hematologic disorders



Blood 1986;67(3):758-61. 



Loss of HMW VWF multimers in aortic stenosis
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Valvular disease (V); Normal pool plasma (N);
and from a patient 90’ after infusion of Desmopressin (D).



Changes in HMW VWF multimers
in aortic stenosis after cardiac surgery

Vincentelli A et al. N Engl J Med. 2003;349:343-9.



A)Total artificial heart. Blue arrow represents the path of deoxygenated blood and red arrows represent the path of oxygenated blood.
B) Pulsatile LVAD. 
C) Oscillating membrane of pulsatile devices. 
D) Continuous flow of axial LVAD.
E) Continuous flow of centrifugal LVAD.

Hematology, 2015.



Susen S et al. J Thromb Haemost. 2015;13:1757-67.
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Semin Thromb Hemost 2013;39:191-201.

Main diseases that are associated with acquired von Willebrand syndrome.



Ig, immunoglobulin. Blood. 1998;92:2707-11.



Coppola A et al. Semin Thromb Hemost. 2011 Nov;37(8):929-45.

Multiple Hemostatic Defects occurring in
In Myeloma and other Plasma Cell Disorders 



Coppola A et al. Semin Thromb Hemost. 2011 Nov;37(8):929-45.

Mechanisms of Acquired Defects of VWF (AVWS) 
in Myeloma and other Plasma Cell Disorders



Coppola A et al. Semin Thromb Hemost. 2011 Nov;37(8):929-45.

Management of Bleeding Episodes 
In Plasma Cell Disorders



Eur J Haematol. 2020 Jan;104(1):26-35.



Eur J Haematol. 2020 Jan;104(1):26-35.



Blood. 1984;64:981-5.



AVWS in patients with ET
Multimeric analysis of VWF

Budde U et al. Blood. 1984;64:981-5.



AVWS in patients with increased platelet counts

Budde U et al. Blood. 1993;82:1749-57.



Cancers (Basel). 2020 Jun 30;12(7):1746. 

Risk factors for bleeding in patients with essential thrombocythemia.



Cancers (Basel). 2020 Jun 30;12(7):1746. 



Cancers (Basel). 2020 Jun 30;12(7):1746. 



Acquired AVWS
Aims of Treatment

• Treat the underlying disorder
- Chemotherapy, radiotherapy or surgery

• Manage acute bleeding



AVWS associated with aortic stenosis
Case report

Warkentin TE et al. Transfus Med Rev. 2003;17:272-86.



AVWS in non-Hodgkin lymphoma
VWF activities during remission and relapse of NHL

Ag, antigen;
BT, bleeding time;
NPP, normal pool plasma;
RiCof, ristocetin cofactor.

Tran TC et al. Br J Haematatol. 1985;61:307-14.



Acquired VWS
Therapeutic Approaches

• DDAVP (desmopressin acetate)

• VWF concentrates with or without FVIII
• High-dose IVIG (intravenous immunoglobulin)

• Plasmapheresis
• Immunosuppressive drugs
• rFVIIa (recombinant activated factor VIIa)

• Retuximab?



Therapeutic options according
to underlying disorders

IgG, immunoglobulin G; LVAD, left ventricular assist device;
MGUS, monoclonal gammopathy of undetermined significance.

Tiede A et al. Blood. 2011;117:6777-85.



Biological response to DDAVP
in inherited VWD vs AVWS

RCoF, ristocetin cofactor.



VWF/FVIII concentrates
in AVWS associated with IgM-MGUS

IgM, immunoglobulin M. Federici AB et al. Blood. 1998;92:2707-11.



High-dose IVIG
in AVWS associated with IgG-MGUS

IVIG, intravenous immunoglobulin. Federici AB et al. Blood. 1998;92:2707-11.



High-dose IVIG not always effective in AVWS

Federici AB et al. Blood. 1998;92:2707-11.



High-dose IVIG + DDAVP or concentrates
in AVWS with urgent bleeds/surgery

RCo, ristocetin cofactor.

Michiels JJ et al. Semin Thromb Hemost. 2006;32:636-45.



Recombinant activated FVII in patients
with AVWS associated with MGUS

• Successful treatment with rFVIIa in a patient with acquired VWS
associated with MGUS and severe bleeding resistant to standard
therapy
- 90 μg/kg (bolus) + 17.5 μg/kg/h for 6 days of rFVIIa

Friederich PW et al. Am J Hematol. 2001;66:292-4.



Management of AVWS in 2020
Discussion

• Despite many reports and recommendations, the diagnosis of AVWS
remains difficult in most cases, and therapeutic approaches are not
standardized;

• Clinical prospective studies are required in large numbers of
patients with centralized diagnosis of AVWS to assess specific
therapies according to the actual mechanisms causing AVWS.



Interactive Registry on AVWS
A 3-year prospective study

Interactive Registry on Acquired von
Willebrand syndrome: Management 
Prospective Study [IntRAWilMaPS] 

(2021-2024)
www.intreavws.com


