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Von Willebrand’s Disease

JAMES J. PERRY, MA]J, MC, USA, Walter Reed Army Medical Center, Washington, D.C.
BARBARA M. ALVING, LTC, MC, USA, Walter Reed Army Institute of Research, Washington, D.C.

Patients with a history of epistaxis, menorrhagia
or excessive bleeding after dental or surgical
procedures may have von Willebrand’s disease.
Although screening coagulation tests may be normal,
many patients with this disease will have excessive
bleeding after surgical procedures if the disorder
has not been recognized and appropriately treated.
Patients with von Willebrand’s disease may be treated
with a medication that stimulates an increase in
von Willebrand’s factor, allowing them to avoid
the need for blood product support.

Von Willebrand's disease is the most com-
mon inherited bleeding disorder. It is trans-
mitted in an autosomal dominant fashion
and has an estimated prevalence as high
as 82 cases per 10,000.*2 Patients with
von Willebrand’s disease often have a his-
tory of epistaxis or excessive bleeding
after surgical or dental procedures but
have a normal bleeding time and activated
partial thromboplastin time (APTT).32
By taking a careful history for bleeding in
the patient and members of the patient’s
family, the family physician can decide
whether specialized testing for von Wille-
brand's disease should be performed. Rec-
ognition of this disorder permits the use
of pharmacologic agents rather than blood
products to prevent or treat excessive blood
loss that may occur with surgical procedures.

Ilustrative Case

A 17-year-old woman was referred for
evaluation of a possible bleeding disorder.
She was scheduled to undergo dental sur-
gery, and she had a history of excessive
bleeding following a dental extraction when
she was eight years of age. She had no his-
tory of bruising or menorrhagia.

The patient’s 39-year-old mother had a
lifelong history of easy bruising. When she
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was four years old, she required a blood
transfusion after a tonsillectomy. At the
ageof 16, she underwent extraction of her
wisdom teeth and had oozing at the ex-
traction site for three days. She experi-
enced delayed hemorrhage after the births
of all three of her children. Coagulation
studies when she was 38 years old had
revealed normal prothrombin time (PT),
APTT, platelet count and bleeding time.
However, von Willebrand's factor antigen
(vWF:Ag) level was below the normal
range, and she was diagnosed as having
von Willebrand's disease.

Studies performed in the 17-year-old
patient revealed a normal platelet count; a
template bleeding time of four minutes (nor-
mal: two to six minutes); aPT of 13.1 sec-
onds (normal: 11 to 14 seconds); an APTT
of 34 seconds (normal: 22 to 34 seconds);
a factor VIII coagulant (VIII:C) activ-
ity of 50 percent, and a vWF: Ag level of
47 percent (normal: 50 to 150 percent).
The patient was diagnosed as having von
Willebrand's disease, based on a second
set of similar data. Coagulation studies
in the patient’s two siblings and her fa-
ther, all of whom were asymptomatic,
were normal.

In preparation for elective removal of
the third molars of her upper and lower
jaw, the patient received an intravenous
infusion of the vasopressin analog desmo-
pressin. Inthree hours, the drughad stim-
ulated an increase in the vVWF:Ag level,
from 40 to 138 percent. The patient also
received the antifibrinolytic agent amino-
caproic acid before the procedure and for
the next 48 hours. No excessive blood loss
occurred during surgery or for the next
five days.
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FIGURE 1. Plasma von Willebrand's tactor is produced by endothelial cells and circulates as a complex with tactor VHI:C. which is
derived from the liver. Von Willebrand's tactor consists ot subunits that are assembled into high-molecular-weight multimers.

TABLE 1

Manifestations and Causes of Excessive Bleeding
in 50 Patients with von Willebrand’s Disease

Manifestation or cause of bleeding Number Percentage
Epistaxis 23 do
Dental extractions 20 10
Bruising lo a2
Menorrhagia 15 42
Minor surgery+ 15 30
Major surgeryi 13 20
Cuts or trauma 1o 20
Postpartum hemorrhage 8 22
Spontaneous oral bleeding 1 2
Gastrointestinal bleeding 1 2

Percentage of female patients.
t—Iicludes breast biopsy, polupectomy. civcumcision vlunoplasty. hentor-
rhoidectomy, dilatation and curettage and removal of a canglion cut
t—Includes tonsillectomu, laparotomy husterectonne appemdectomu pros
tatectomy, mastoid -toniy.
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Definition and Clinical Presentation

Von Willebrand's tactor is produced by
endothelial cells and by megakaryocytes.
[t circulates in plasma as a high-molecular-
weight protein comprised ot multimers
(Figure 1). Von Willebrand's tactor circu-
lates in a noncovalent complex with tactor
VIII:C, a substance derived from the liver.
Von Willebrand's tactor promotes adher-
ence of platelets to the subendothelium,
thus allowing platelet thrombus tormation
at sites of vessel injury.” It also prolongs
the circulation time of tactor VIII:C.

Von Willebrand's disease is a mild bleed-
ing disorder that results trom a congenital
or, rarely, an acquired decrease in the con-
centration ot von Willebrand's tactor or
from an abnormal tunction ot the mole-
cule. The severity of bleeding problems
varies among affected members of a tam-
ily, and in agiven individual, the frequency
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TABLE2

Definitions of Terms Related to von Willebrand’s Disease

Von Willebrand's factor antigen (VWF: Ag): the concentration of
von Willebrand's factor in plasma, as determined with immunologic

techniques

Ristocetin cofactor activity: ability of the patient’s plasma to agglutinate
normal platelets in the presence of the antibiotic ristocetin

Ristocetin-induced platelet agglutination: ability of ristocetin to induce
agglutination in the patient’s platelet-rich plasma

Multimer analysis: molecular weight of the multimeric forms of
von Willebrand's factor, as determined by gel electrophoresis of plasma
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of bleeding episodes may decrease with
age.'o1?

We reviewed the clinical presentations
and laboratory data in 50 patients (from
41 families) who were diagnosed at our
institution as having von Willebrand’s dis-
ease. The patientsranged in age from nine
months to 68 years (mean age: 27 years) at
the time of diagnosis. Epistaxis was the
most common symptom in these patients.
Other frequent manifestations were bruis-
ing and excessive bleeding with dental
extractions ( Table 1). Before von Willebrand's
disease was diagnosed in these patients,
at least 36 percent had received blood
products during episodes of excessive
bleeding.

Diagnosis
For a patient with a history that sug-
gests a coagulation disorder, initial screen-

ing tests include assessment of platelet
count, bleeding time, PT, APTT and, per-
haps, thrombin time and fibrinogen level.
The classic abnormalities in patients with
von Willebrand's disease are a prolonged
bleeding time (due to a decrease in or ab-
normal function of von Willebrand's fac-
tor) and a prolonged APTT (due to a de-
crease in factor VIII:C)."1*!* Even when
screening tests are normal, the patient
may have von Willebrand’s disease, and
further testing for factors specifically re-
lated to von Willebrand's disease is neces-
sary (Table 2).

Results of the coagulation studies per-
formed in the 50 patients in our series are
shown in Table 3. Determinations were
performed on more than one day in 27 of
the 50 patients. The PT and fibrinogen
level were normal in all patients.

VON WILLEBRAND'S FACTOR ANTIGEN

The most important test for the diagno-
sis of von Willebrand's disease is meas-
urement of the vWF:Ag level. This is a
determination of the von Willebrand's
factor concentration by immunologic tech-
niques.'* The majority of patients with von
Willebrand's disease have vVWF: Ag levels

TABLE 3

Results of Coagulation Tests in 50 Patients with von Willebrand’s Disease

Number (%) of patients

Number Number Number (%) of patients with normal results
Test of patients  of tests with always normal results  at least once
Bleedingtime 45 56 23 (51) 29 (64)
APTT 50 102 29 (58) 33 (66)
Bleeding time 45 56 15 (33) 23 (51)
and APTT
Factor VIII:C 50 102 20 (40) 30 (60)
vWF:Ag* 50 99 0 (0 12 (24)

APTT = activated partial thromboplastin time; VWF:Ag = von Willebrand’s factor antigen.
*— An abnormal vWF: Ag was required for the diagnosis of von Willebrand's disease in this series.
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that are less than 50 percent of the levels
found in pooled normal plasma. For de-
finitive diagnosis, this test should be per-
formed on more than one occasion and/or
in family members. Values may be in the
normal range when patients are pregnant,
are taking oral contraceptives, or have liver
disease, diabetes or an acuteillness. Thus,
testing should be performed when such
conditions are eliminated, if possible.

RISTOCETIN COFACTOR ASSAY

One measure of the functional activity
of the von Willebrand's factor is determined
with the ristocetin cofactor assay. Risto-
cetin is an antibiotic that interacts with
von Willebrand's factor to agglutinate
platelets. With this test, the ability of the
patient’s plasma to agglutinate platelets in
the presence of ristocetin is compared with
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that of normal plasma. Plasma that does
not induce agglutination has decreased or
dysfunctional von Willebrand’s factor.'*

MULTIMER ANALYSIS

Some patients with von Willebrand’s
disease have a reduction in the size of the
multimers that circulate in the plasma.
The molecular weight of the multimers can
be assessed by electrophoresis of plasma
in an agarose gel that contains sodium
dodecyl sulfate, which causes separation
of the multimers by size. The multimers
are then detected by incubating the gels
with radiolabeled antibody to vWF: Ag.®

CLASSIFICATION

The results of these tests can allow clas-
sification of von Willebrand's disease into
one of four types (Table 4). The majority
of patients (80 percent) have type I disease,
or a decrease in the vWF: Ag concentration
with normal multimers. Some patients
havetypellA, whichischaracterizedby a
low to normal vWF: Ag concentration and
an abnormal multimer pattern. Patients
with type IIB disease have an abnormal
multimer pattern but the platelet-rich plas-
ma shows increased sensitivity to risto-
cetin; that is, the platelets agglutinate in
the presence of very low concentrations of
ristocetin. Type III von Willebrand's dis-
ease is characterized by a prolonged bleed-
ing time and low to undetectable levels of
von Willebrand's factor, resulting in a
severe bleeding disorder.° Type IIB and
type Ill disease are rare.

Treatment

Until recently, the only treatment for the
majority of patients with von Willebrand's
disease was cryoprecipitate, which is en-
riched in von Willebrand’s factor and fac-
tor VIII:C. Patients frequently received
six to eight bags of cryoprecipitate before
surgical procedures, with each bag sup-
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TABLE4
Subtypes of von Willebrand’s Disease

Ristocetin
Type vWEF:Ag level cofactor activity Multimers Treatment
I i i Normal Desmopressin
IIA { or normal i Abnormal Desmopressin
1B 1 or normal i Abnormal Cryoprecipitate
111 1l I Normal or Cryoprecipitate
abnormal

vWF:Ag = von Willebrand's factor antigen.

plied by a different donor. Infusions were
then continued every eight to 12 hours for
several days after the procedure.

Despite the screening of blood prod-
ucts for viral contamination, the current
risk of developing human immunodefi-
ciency virus (HIV) antibody after receiving
seronegative blood is one in 40,000 units, 1
whereas the risk of non-A, non-B hepatitis
is one in 160 units.” Thus, blood prod-
ucts carry a significant risk of viral trans-
mission. The development of pharma-
cologic agents that can substitute for
blood products has therefore provided a
significant advance in the treatment of
von Willebrand’s disease as well as other
bleeding disorders.

DESMOPRESSIN

One of the most useful agents is desmo-
pressin (DDAVP, Stimate), a synthetic
analog of vasopressin. An intravenous
dose of 0.3 ug per kg induces an increase
infactor VIII:C, which reaches maximum
levels after 30 to 120 minutes and then
decreases over six hours.’®2 In most
patients, treatment is also associated with
arise in the von Willebrand’s factor level,
which lasts approximately five hours,
and a shortening of the bleeding time.
Desmopressin produces the same effect
when administered intranasally at a dos-
age of 2 to 4 ug per kg.?! The drug should
be infused slowly; rapid administration
can result in flushing, tachycardia and
transient hypotension.

Desmopressin has been shown to pro-
vide normal hemostasis in the majority of
patients with mild von Willebrand's dis-
ease who have spontaneous or traumatic
bleeding episodes or who are undergoing
dental procedures or surgery. Desmopressin

is not effective in patients with type Il von
Willebrand's disease and is not indicated
for those with type IIB disease, because
the drug induces thrombocytopenia.22

ANTIFIBRINOLYTIC AGENTS

Aminocaproicacid (Amicar) and tran-
examic acid (Cyklokapron) are antifibri-
nolytic agents that prevent the binding of
plasminogen to fibrin clots.?*2* This bind-
ing permits fibrin-bound tissue plasmino-
gen activator to convert plasminogen to
plasmin. Plasmin, in turn, digests the
fibrin clot.

These agents are used most frequently
in conjunction with desmopressin in pa-
tients undergoing dental extractions. The
antifibrinolytic agent should be admin-
istered before oral surgery and for three to
five days following the procedure. Use of
desmopressin and antifibrinolytic agents,
either alone or in combination, has almost
completely eliminated the need for cryo-
precipitate in patient’s with von Willebrand's
disease.

Aminocaproic acid can be used in oral
or intravenous forms. In adults, the oral
dosage ranges from 2 to 6 g four times
daily.?* Tranexamic acid is administered
in a dosage of 1 to 2 g three times daily.*
Since these drugs are excreted in the urine,
the dosages should be reduced in patients
with renal disease. Side effects of amino-
caproic acid are primarily nausea and
abdominal pain; side effects of tranex-
amic acid are nausea and diarrhea.

Final Comment

Since screening coagulation tests are
frequently normal in patients with von
Willebrand's disease, measurement of
vWF:Ag levels and ristocetin cofactor
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activity may be required for definitive
diagnosis. Consultation with a hema-
tologist or pathologist may be helpful in
obtaining or interpreting these studies
and in guiding therapy.

The opinions and assertions herein are the private
views of the authors and are not to be construed as
official or as reflecting the views of the Department
of the Army or the Department of Defense.
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