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Acquired von Willebrand disease: from theory to practice.
A single center experience - three case reports

Boala von Willebrand dobandita: de la teorie la practica. Experienta
unicentrica - trei prezentari de cazuri
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Abstract

Acquired von Willebrand disease (AvWD) represents a rare, potentially severe and most likely underdiagnosed cat-
egory of hemorrhagic syndromes determined by quantitative, qualitative or functional, nonhereditary, alterations
of von Willebrand factor (vWF) that occur in the context of various underlying diseases. It is diagnosed mainly in
adults, without any personal or familial history of bleeding. The etiopathogeny of AvWD is complex, marked by the
intervention of multiple mechanisms, occuring in the evolution of neoplasia, autoimmune disorders, cardiovascular
diseases and other conditions. The clinical and laboratory manifestations are similar to the congenital form with
mucocutaneous hemorrhage in patients without bleeding history and demonstration of quantitative and/or func-
tional anomalies of vVWF. Treatment has two major objectives. control of bleeding and therapy of the underlying
condition. As a practical illustration of the theoretical aspects we present 3 clinical cases of AvWD diagnosed in
the Colfea Hospital Department of Hematology during the last 10 years.
Keywords: von Willebrand disease acquired

Rezumat

Boala von Willebrand dobandita (BvWD) reprezinta o categorie rard, potential severa de sindroame hemoragice
determinate de anomalii cantitative, calitative sau functionale ale factorului von Willebrand (FvW) ce pot apdrea
in evolutia unei varietati de boli asociate. Boala este diagnosticatda mai ales la adulti in lipsa unor antecedente
hemoragice. Etiopatogenia este complexd, caracterizatd prin actiunea a diferite mecanisme care apar in neoplazii,
boli autoimune, cardiovasculare sau alte afectiuni. Manifestarile clinice si de laborator sunt similare cu cele
din forma ereditara, reprezentate de aparitia de sdngerari cutaneo-mucoase si a unor anomalii cantitative sau
functionale ale FvW. Tratamentul are drept obiective stapanirea hemoragiilor si terapia bolilor asociate. Pentru
a ilustra din punct de vedere practic aspectele teoretice discutate, vom prezenta 3 cazuri de BvWD diagnosticate in
ultimii 10 ani in Clinica de Hematologie a Spitalului Coltea.
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Von Willebrand factor (vWF) is a glycopro-
tein that plays a major role in normal hemostasis,
by functioning as carrier protein for coagulation
factor VIII and by mediating platelet adhesion to
endothelial lesions. Mutations in the vWF gene
result in quantitative and qualitative defects,
characteristic for hereditary von Willebrand dis-
ease (VWD), the most common inherited coagu-
lation disorder. Quantitative, qualitative or func-
tional, nonhereditary alterations of vVWF can also
occur later in life, as acquired vWD [1-8].

Acquired von Willebrand disease (AvWD)
represents a rare and most likely underdiagnosed
(or misdiagnosed) category of hemorrhagic syn-
dromes associated to a variety of underlying
diseases. It is diagnosed mainly in adults, with-
out any personal or familial history of bleeding.
Clinical and laboratory manifestations are simi-
lar to those found in the congenital form [1-4].
Based on the several hundreds of cases report-
ed in literature, the prevalence is evaluated at
0.04%, probably highly underestimated [6-11].

The etiology of AvWD is heterogeneous
including neoplasia, autoimmune disorders,
cardiovascular diseases, therapeutic agents as
well as a multitude of other conditions [1,2,4,5,
7,8,12-16].

Table 1 resumes the causes of AvWD.

The pathophysiology of AvWD is complex
and not yet entirely understood. There are var-
ious proposed mechanisms for AvWD in dif-
ferent underlying diseases. Also for one given
etiology more than one mechanism could lead
to the bleeding condition. The vWF synthesis is
decreased only in a minority of AvWD cases —
mainly those associated with hypothyroidism. In
the majority of cases vWD synthesis in mega-
karyocytes and endothelial cells is normal or
even increased, but there is an accelerated vVWF
clearance from patients’ plasma [1,2,4,5,7,8,17].
The increased vWD clearance is mediated by a
variety of mechanisms:

1. Presence of autoantibodies against VWF
leading to the formation of immune com-
plexes that are removed by macrophages of
the reticuloendothelial system [1,2,4,7,8,17]
a. Specific anti-vWF autoantibodies with in-

hibitor function that are directed against
GPIb binding sites in the presence of ris-
tocetin, collagen, allbB3; autoantibodies
may also interfere with the assembling of
multimers in the vWF molecule;

b. Nonspecific antibodies.

2. Adsorbtion of vWF onto cell’s surface (ma-
lignant cells, activated platelets) or large
molecules (drugs) [1,2,4,7,8,12,13,18-21]

a. Demonstrated in lymphoproliferative dis-
eases or adrenal cell carcinoma by ectopic
expression of GPIb or vWF on malignant
cells;

b. In essential thrombocythemia large multi-
mers of vWF are adsorbed on platelets;

c. In aortic valve stenosis, the high sheer
stress induces platelet activation followed
by large multimers adsorbtion;

d. Administration of hydroxyethyl starch
(HES), a plasma expander, may lead to
the adsorbtion of large multimers onto
macromolecules of the drug.

3. Increased vWF proteolysis was demonstrat-
ed in myeloproliferative diseases, cardiac
valve diseases, uremia, and following cipro-
floxacin treatment [1,2,4,7,8 12,13,20];

4. Mechanical breakage of multimers second-
ary to high shear stress in severe aortic ste-
nosis [1,2,4,20,21].

Table 2 summarizes the mechanisms in-
volved in AvWD.

The most important clinical sign is cutaneous
and/or mucosal hemorrhage, same as for consti-
tutional vWD: spontaneous ecchymosis, epistax-
is, gum bleeding, gastrointestinal bleeding, he-
maturia, etc. Nonetheless, the AvWD diagnosis
needs high clinical awareness when consulting
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Table 1. Causes of acquired von Willebrand disease [1-5,7,8,12-16]

Lymphoproliferative disorders

- Monoclonal gammopathy of undetermined significance, Multiple my-
eloma, Waldenstrom’s macroglobulinemia

- Non-Hodgkin’s lymphoma, chronic lymphocytic leukemia, hairy cell
leukemia

Myeloproliferative disorders

Essential thrombocythemia, polycytemia vera, chronic myeloid leuke-
mia

Tumors

Wilm’s tumor, Ewing’s sarcoma, adrenal cell carcinoma,
adenocarcinomas, other

Autoimmune disorders

Systemic lupus erythematosus, connective tissue disease, graft versus
host disease

Endocrine disorders

Hypothyroidism

Cardiovascular disorders /procedures

Congenital cardiac anomalies, mitral valve prolaps, aortic stenosis,
ventricular assist devices, heart transplantation, coronary artery bypass
surgery, extracorporeal membrane oxygenation

Drugs/therapeutic agents

Antibiotics (ciprofloxacin, levofloxacin, cefotaxim, griseofulvin)
Anticonvulsivants (valproic acid)

Recombinant factor VII

Hidroxyethyl starch (HES)

Other causes

Uremia

Gastrointestinal angiodysplasia
Infections (viral, parasitic)
Ehlers Danlos syndrome
Gaucher’s disease

Renal transplantation
Autologous stem cell transplantation
Lactoferrin deficiency
Hemoglobin E-f thalassemia
Turner syndrome

Diabetus mellitus

adult patients with such hemorrhagic manifes-
tations appearing late in life, in the absence of
personal or familial antecedents for coagulation
disorders. The role of a careful discussion with
patients in order to evaluate bleeding history has
to be underlined. A watchful evaluation is need-
ed to identify underlying conditions potentially
associated with AvWD [1-5,7,8].

The diagnosis is confirmed through laborato-
ry work-up, demonstrating quantitative or func-
tional vWF anomalies, thus permitting to unveil
the pathogenic mechanism [1-5,7,8 19,21-23].

» Assays that evaluate vWF function:
- ristocetin cofactor activity (VWF:RCo)
and collagen binding activity (VWF:C-
BA) are decreased in some cases, ussu-
aly in lymphoproliferative disorders; in
cardiovascular diseases they are normal
or subnormal;
- ristocetin induced platelet aggregation
(RIPA) is frequently decreased.
* Assays that evaluate vVWF biosynthesis:
- vW antigen (vWF:Ag) is decreased
in hypothyroidism and sometimes in
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lymphoproliferative disorders; in my-
eloprolipherative disorders it is normal/
subnormal;

- vW propeptide (VWFpp, vWF:Agll) is
decreased in hypothyroidism but is ussu-
aly increased in other causes of AvWD;
an increased VvWFpp/vWF:Ag ratio
shows normal synthesis and increased
clearance of vWF.

- Function/antigen ratio (VVWF:RCo/Ag
or VWF:CBA/Ag) is reduced indicating
structural or functional disorders.

- vWF multimer analysis is important in
AvWD diagnosis especially in cardio-
vascular disease, uremia or other condi-
tions associated with proteolysis.

The assay is highly sensitive and shows
specific patterns of vVWF multimer  al-
terations for different associated disor-
ders (lymphoproliferative, meyloprolif-
erative, cardiovascular). Unfortunately,

multimer analysis is not largely available
and not standardized.

- Flow cytometric analysis demonstrates
adsobtion of vWF onto cell surface by
detecting ectopic expression of GPIb,
allbB3 or other platelet receptors.

- Mixing tests or enzyme-linked immuno-
sorbent assay (ELISA) are used to reveal
anti-VWF autoantibodies.

AvWD treatment has two major objectives:
control of bleeding and therapy or correction
(if possible) of the underlying condition. Hem-
orrhage therapy may employ desmopressin
(DDAVP), concentrates containing vWF, recom-
binant factor VII, antifibrinolytics, intravenous
immunoglobulins (IVIG) (in AvWD associated
to IgG monoclonal gammopathies), plasmapher-
esis (in AVWD associated to IgM monoclonal
gammopathies). Treatment of the underlying
disease may control AvWD’s manifestations
and is specific for each condition: chemothera-

Table 2. Major pathogenic mechanisms of acquired von Willebrand disease [1,2,4,7,8,12-15,17-22]

Level of vVWF synthesis ~ Mechanism

Underlying disorders

Decreased Decreased vWF biosynthesis

Hypothyroidism
Drugs (valproic acid)

Normal synthesis asso-
ciated with accelerated
clearance of vVWF from

Autoantibodies (inhibitors or
nonspecific), immune complex
formation and clearance

Lymphoproliferative disorders (MGUS, MM, NHL)
Autoimmune disease (SLE, connective tissue diseases)
Solid tumors (gastric adenocarcinoma)

plasma .
Adsorbtion on cell surfaces or

molecules

Lymphoproliferative disorders (MM,WM, NHL, HCL)
Myeloproliferative disorders (ET, PV, CML)

Solid tumors (adrenal cell carcinoma)

Cardiovascular diseases (aortic stenosis)

Drugs (HES)

Increased proteolysis

Myeloproliferative disorders (ET, PV, CML)
Cardiovascular diseases (cardiac valve diseases)
Uremia

Drugs (ciprofloxacin)

Mechanical destruction of mul-
timers

Cardiovascular diseases (aortic stenosis)

vWF — von Willebrand factor; MGUS - monoclonal gammopathy of undetermined significance; MM - multiple myeloma; NHL - non-Hod-
gkin’s lymphoma; WM - Waldenstrom’s macroglobulinemia; HCL - hairy cell leukemia; ET - essential thrombocythemia; PV - polycytemia

vera; CML - chronic myeloid leukemia; HES - hidroxyethyl starch
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py (lymphoproliferative disorders), cytoreduc-
tion (myeloproliferative syndromes), corrective
surgery (cardiac valves anomalies), surgery and/
or radio-/chemotherapy (solid tumors), immuno-
suppression (autoimmune disorders), thyroxin
(hypothyroidism) [1-5,7,8,16,21,22,24,25].

Case reports

As a practical illustration of the theoretical as-
pects discussed above we present 3 clinical cas-
es of AvWD diagnosed at the Coltea Hospital
Department of Hematology during the last 10
years. All patients consented to the use of their
medical data. The publication received approv-
al of the institution’s Ethics Committee. In all
cases unexpected bleeding signs associated to
various underlying conditions led to specialized
tests for the evaluation of hemostasis. Coagula-
tion parameters, evaluated with a STACompact
(Stago) coagulation analyzer, from 3.2% triso-
dium citrate sample tubes included: coagula-
tion factor VIII (STA-ImmunoDef VIII, Stago),
prothrombin time (PT) (STA-Neoplastine R,
Stago), activated partial thromboplastin time
(APTT) (STA-Cephascreen, Stago), Throm-
bin Time (TT) (STA-Thrombin) and fibrinogen
(Fbg) (STA-Liquid Fib, Stago). The quantita-
tive determination of VWF:Ag in plasma was
performed by immunoturbidimetric method,
using the STA-Liatest VWF:Ag kit (Stago) on a
STACompact analyzer. Platelet aggregation was
assessed in whole blood by multiple electrode
aggregometry (MEA) or impedance aggregom-
etry (Multiplate analyzer, Roche) and expressed
by the area under the aggregation curve (AUC)
- arbitrary units (AU) plotted against the time
(AU*min). Platelets were stimulated by the fol-
lowing agonists: adenosine diphosphate (ADP)
(ADPtest, Roche) with a final concentration of
6.5 uM, collagen (COLtest, Roche) with a final
concentration of 3.2 pg/mL, thrombin receptor
activating peptide-6 (TRAPtest, Roche) with a
final concentration of 32 uM, arachidonic acid

(ASPItest) with a final concentration of 0.5 mM
and ristocetin (RISTOtest) with a final concen-
tration of 0.2 mg/mL. Multimer analysis of vVWF
was not available.

Clinical case 1 — Hypothyroidism associated
AvWD

A 46 years old woman was referred to our De-
partment for moderate anemia. Anamnesis re-
vealed progressive fatigue and mild weight gain
associated with the occurrence of spontaneous
ecchymoses, moderate but repetitive epistaxis
and gum bleeding. The cell blood count showed
moderate anemia (hemoglobin (Hb) 8g/dl) with
normocytosis and macrocytosis (MCV 10011),
normal leukocyte (4.8 x 10°/L) and platelet (330
x 10°/L) counts. Coagulation evaluation was
normal, but bleeding time was prolonged (6
min), vVWF:Ag was decreased (40%) and ristoce-
tin induced platelet aggregation was altered (810
AU*min; normal range 980-1180 AU*min).
Further evaluation showed increased thyroid
stimulating hormone (TSH) (6.2uU/mL; normal
range 0.6-4.6 uyU/mL) plasma levels, low thy-
roxine (T4) (3.9 ug/dL; normal range 5.13-14.1
ng/dL) levels and the absence of anti-thyroid
peroxidase antibodies (ATPO), thus demonstrat-
ing hypothyroidism as the AvWD cause. The pa-
tient received treatment with thyroxin leading to
a resolution of all hemorrhagic manifestations.

Clinical case 2 — Aortic stenosis associated
AvWD

A 48 years old man diagnosed in 2013 with
moderate aortic stenosis was investigated ear-
lier this year for the spontaneous painful tu-
mefaction of both knees. All tests for inflam-
matory and immune diseases were negative so
an articular punction was performed, showing
hemarthrosis. At the same time, cardiologic re-
evaluation showed progression of the aortic ste-
nosis. Clinical examination on admission in our
service showed mild knee tumefaction and pain
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without other bleedings. Anamnesis revealed
no history of personal or familial hemorrhagic
events. Blood count, coagulation tests, bleed-
ing time, coagulation factor levels and vVWF:Ag
were within normal range. Platelet aggregation
studies showed normal response to stimulation
with ADP, arachidonic acid and collagen, but de-
creased platelet aggregation after induction with
ristocetin (610 AU* min; normal range 980-1180
AU*min) (Figure 1); VVWF:RCo was decreased

(38%), as was vWF:RCo/Ag (0.4). The patient
was referred to a cardiac surgery service to be
evaluated for corrective surgery.

Clinical case 3 — Chronic myeloid leukemia
associated AvWD

A 55 years old woman was admitted to our De-
partment for leukocytosis. Her medical history
revealed arterial hypertension, progressive fa-
tigue over the past 5 months and recent occur-
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rence of spontaneous ecchymoses and subcuta-
neous hematomas. Clinical examination showed
several ecchymoses on the upper and lower limbs
and splenomegaly (8 cm below costal margin).
Blood count showed moderate anemia (Hb=9.8
g/dl), marked leukocytosis (428 x 10°/L), nor-
mal platelet level (256 x 10°/L), a differential
count with leftward shift and basophilia (12%
blasts, 12% promyelocytes, 14% myelocytes,
14% metamyelocytes, 40% neutrophils, 3% ba-
sophils, 3% eosinophils, 1% lymphocytes, 1%
monocytes). Routine coagulation (APTT, PT,
INR, Fbg) tests were normal. Molecular biolo-
gy testing showed the presence of the BCR/ABL
mutation confirming the diagnosis of chronic
myeloid leukemia, accelerated phase. She re-
ceived cytoreductive treatment with hydroxi-
ureea. During the third day after admission the
patient complained of a lumbar pain that referred
towards the left thigh and was associated with an
antalgic position of the left lower limb (flexion
and internal rotation). The pain was associated
with extensive subcutaneous hemorrhagic suffu-
sions of the abdominal wall and an abrupt drop
in Hb level to 6.2 g/dl. Ultrasonographic and
MRI examinations showed a massive hematoma
(13/10/6,5 cm) in the left ileo-psoas muscle with
extension into the depth of the abdominal wall.
The patient received substitution with packed red
cells, fresh frozen plasma and cryoprecipitate.
Reevaluation of coagulation showed repeatedly
normal routine tests along with normal coagu-
lation factors plasma levels. Further evaluation
showed normal vWF:Ag — 119% but with severe
a decrease in platelet aggregation after stimula-
tion with ristocetin (594 AU*min) (Figure 1),
vWF:RCo (19%) and vWF:RCo/Ag (0.16). The
treatment was completed with desmopressin and
FVIII/VWF concentrate. After 2 days of sub-
stitution therapy and cytoreduction combined
treatment we noted the amelioration of pain
and abdominal wall hematoma, in parallel with
a Hb increase and a white blood cell count de-

crease (65 x 10%/L). Reevaluation of hemostasis
showed the increase of vVWF:Ag to 150% and an
improvement in platelet aggregation after stimu-
lation with ristocetin (918 AU*min) (Figure 1).
Imagistic reevaluation showed substantial re-
duction of the ileo-psoas hematoma (7/4/2 cm).
The patient was released from our Department
with the recommendation to start tyrosine kinase
inhibitor therapy and a weekly follow-up.

Figure 1 shows the graphical representation
of results of ristocetin induced platelet aggrega-
tion assays performed in cases 2 and 3.

Discussions

Case 1. In patients with hypothyroidism, AvWD
is considered the main etiology of hemorrhage.
Manfredi et al. published a systematic review
including epidemiologic studies and 47 case re-
ports in which diagnostic tests were available as
follows: vVWF:Ag in 23 cases, VWF activity in
24 cases and FVIII activity in 16 cases. [24].
A recent study performed by Stuijver et al. on
90 patients with overt hypothyroidism at diag-
nosis showed a mild vWF:Ag and/or vWF:R-
Co decrease (range 30 — 50%) in 33% of cases,
corelated with the severity of bleeding and levels
of free T4. Patients responded to thyroid replace-
ment treatment [25].

In our case, bleeding was associated with
clinical and laboratory signs of hypothyroid-
ism. The diagnosis of AvWD was established by
demonstrating the decline in vWF synthesis (low
vWF:Ag) and moderate impairement of vWF
function (ristocetin induced platelet agregation)
but in the absence of the vVWF:RCo assay. The
patient had a very good response to thyroxine
therapy.

Case 2. The subject of cardiovascular dis-
ease-associated AvWD is actual. In the report
published in 2000 by the International Society
of Thrombosis and Hemostasis (ISTH) 21% of
300 AvWD cases were associated with cardio-
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vascular disorders. In recent studies the frequen-
cy of cardiovascular associated AvWD rises to
40-46% reflecting higher awareness among phy-
sicians. In selected patient groups AvWD has
been diagnosed in 79% of patients with aortic
stenosis [5,6,10]. In the vast majority of cases
there is a loss of large vVWF multimers and de-
creased VWF:CB/vWF:Ag besides vWF:RCo/
vWF:Ag ratios. The incidence and severity of
hemorrhage was correlated with a higher trans-
valvular gradient and the degree of multimers
loss. Cardiac corrective surgery is followed by
a rapid improvement of vVWF abnormalities [21].
In the reported case the diagnosis was confirmed
by decreased ristocetin induced platelet aggrega-
tion, VWF:RCo and vWF:RCo/vWF:Ag ratio in
the presence of normal vWF:Ag levels. Articular
bleeding occurred 2 years after the diagnosis, in
association with an aggravation of the aortic ste-
nosis, thus illustrating the correlation between a
higher valvular gradient and the severity of co-
agulation anomalies leading to a clinically sig-
nificant hemorrhage.

Case 3. CML associated AvWD is less fre-
quently reported. In most myeloproliferations
occurrence of AvWD is related to high platelet
counts. Clinical manifestations usually con-
sist in moderate muco-cutaneous hemorrhage.
[1,2,4,7,8,12,13,18-20]. Our patient had nor-
mal platelet count but associated marked leu-
kocytosis. The hemorrhagic syndrome was
severe with massive intramuscular hematoma
and secondary anemia. The major bleeding was
controlled only after substitution therapy and cy-
toreduction.

Conclusions

Acquired von Willebrand disease is a rare but
potentially severe, even fatal, hemorrhagic dis-
order associated to a multitude of underlying
disorders. Because of its reduced incidence
and the necessity of an experienced laboratory,

AvWD is probably highly underdiagnosed or
misdiagnosed. The first step towards a correct
diagnosis is the awareness of physicians in front
of patients with AvWD-associated diseases pre-
senting unusual bleeding. Treatment of the un-
derlying disease (when possible) allows in most
cases the control of hemorrhage. These are the
reasons why all AvWD cases should be reported
in order to gain experience in this rare disease,
permitting the improvement of diagnostic and
therapeutic skills.
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