von Willebrand Disease and Women’s Health
Christine A. Lee and Rezan Abdul-Kadir
In 1926 von Willebrand described a bleeder family in Aland; this condition became known
as von Willebrand disease (VWD). von Willebrand noted that “the trait seemed especially
to be seen among the women.” Today, the use of a pictorial bleeding assessment chart
(PBAC) has enabled the prevalence of VWD to be established among women presenting
with menorrhagia, as well as the documentation of this symptom in women with known
VWD and the assessment of treatment response in menorrhagia. Treatments for menorrhagia include tranexamic acid, desmopressin (DDAVP) administered either intranasally or
subcutaneously, the oral contraceptive pill, the “Mirena” coil (Schering Oy, Turku, Finland),
and endometrial ablation. Von Willebrand factor (VWF) shows strong cyclical variation,
with peak values occurring in the luteal phase. Although increased in pregnancy, levels of
VWF decline postnatally and the incidence of both primary and secondary postpartum
hemorrhage is high (20% to 25%). Baseline VWF levels less than 15 IU/dL are unlikely to
reach greater than 50 IU/dL in the third trimester, and therefore prophylaxis with DDAVP
or VWF-containing concentrate to cover delivery should be considered.
Semin Hematol 42:42-48 © 2005 Elsevier Inc. All rights reserved.

I

n 1926 von Willebrand described 66 members of a bleeder
family in Aland and noted that 16 of 35 women had the
trait, but only seven of 31 men. Thus von Willebrand made
the observation “the trait seemed especially to be seen among
the women.” He stated that “in the female bleeders, the diathesis becomes manifest both in a milder and a graver form,
whereas the males show only the mild form. Among the
female members, five deaths from bleeding have occurred”1
(Fig 1). The index case, Hjordis, was 5 years old when first
examined and experienced several severe episodes of bleeding from the nose and lips. Her mother, Mrs S, had frequent
and persistent nose bleeding during her entire youth and her
menstruation had always been copious. However, her deliveries had been normal without heavy bleeding. Hjordis was
one of 12 siblings. It is notable that the maternal grandmother of Mrs Augusta S had bled to death in childbirth.
Thus in his paper, von Willebrand stated that for women,
“genital hemorrhage” in connection with menstruation and
delivery is the second most common cause of bleeding. However, he also made the point that menstruation and delivery
might be completely normal.
In 1957 Nilsson et al described 13 members of 10 families
who had severe bleeding disorders characterized by factor VIII

Katharine Dormandy Haemophilia Center and Haemostasis Unit, Royal Free
Hospital, London, United Kingdom.
Address reprint requests to Professor Christine A. Lee, Division of Hematology, Royal Free Hospital, Hemophilia Centre, Pond Street, London NW3
QQG, UK. E-mail: christine.lee@royalfree.nhs.uk

42

0037-1963/05/$-see front matter © 2005 Elsevier Inc. All rights reserved.
doi:10.1053/j.seminhematol.2004.11.002

deficiency and a prolonged bleeding time.2 One of these 13
patients was Birgitta, who had experienced severe bleeding from
the gums and nose since early childhood and presented age 15
years with life-threatening uterine bleeding. At that time the
Blombacks were working on a method of purifying fibrinogen
using Cohn’s fraction 1. This fraction 1 ⫺ 0 was used for the first
time for the treatment of Birgitta3 (Fig 2).

Menorrhagia and
von Willebrand’s Disease
A 1981-82 study by the Royal College of General Practitioners (RCGP) from the United Kingdom showed that 5% of
women aged 30 to 49 years consulted their physician for
menorrhagia.4 A study of patterns of referral in 1992 showed
that 12% of gynecology referrals were for menorrhagia.5
However, although menorrhagia is a common complaint,
patient history alone is a very poor indicator of true menorrhagia. Menorrhagia is defined subjectively as excessive or
prolonged loss of blood on a regular cyclical basis, or objectively as greater than 80 mL blood loss for the whole period.6
Higham et al compared two methods of assessing menstrual blood loss: a pictorial assessment chart (PBAC)7 and
the alkaline hematin method8 (Fig 3). The scores assigned
were 1 for each lightly stained tampon, 5 if moderately soiled,
and 10 if completely saturated with blood. Towels were given
ascending scores of 1, 5, and 20 and small and large clots
scored 1 and 5, respectively. A score greater than 100 was
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Figure 1 The original family described by von Willebrand.1

defined as menorrhagia and was equivalent to a greater than
80-mL blood loss.

Frequency of VWD in
Women With Menorrhagia

Figure 3 The pictorial bleeding assessment chart. Reprinted from
Higham et al7 with permission of Blackwell Publishing Ltd.

Kadir et al assessed the frequency of VWD in a gynecology
clinic.9 All patients referred to the gynecology clinics at the
Royal Free Hospital, London, between October 1995 and
June 1997 with a history of heavy, regular (every 23 to 39
days) bleeding were eligible. A menstrual and bleeding history was taken. Each patient completed the PBAC, and only
the 150 sequential patients scoring greater than 100 were
assessed further. Activated partial thromboplastin time
(aPTT), factor VIII (FVIII) activity, von Willebrand factor
antigen (VWF:Ag) and activity (VWF:AC), and factor XI
(FXI) were measured in all patients. (FXI was measured because of the significant Jewish population in the local catchment area.) Of the 150 women tested, 15 had VWD of mild
severity and three of moderate severity (Fig 4).
The demographic details of the patients with VWD are
shown in Tables 1 and 2. A particularly significant feature
was that more women with VWD had menorrhagia since the
menarche compared to women without a bleeding disorder.
The frequency of other bleeding symptoms was also higher in
patients with VWD than in women without a bleeding disor-

der. Easy bruising, bleeding after tooth extraction, and postpartum and postoperative bleeding were all more common in
patients with VWD. The study concluded that patients with
menorrhagia and without obvious pelvic anomalies should
be tested for VWD, and emphasized the importance of a
careful medical history because of the highly predictive factors: menorrhagia from the menarche, and a history of bleeding after tooth extraction, surgery, or parturition.
More recently, there has been a systematic review of VWD
in women with menorrhagia.10 Eleven studies were included,
totaling 988 women with menorrhagia. The prevalence of
VWD ranged from 5% to 24% in individual studies, and a
total of 131 (13%) women were diagnosed with VWD. The
prevalence was higher in the European studies (18%; 95%
confidence interval [CI], 15% to 23%) compared with that in
North American studies (10%; 95% CI, 7.5% to 13%) (Fig 5).
This variation was likely the result of differences in the studies, including the method of recruitment of the study population, the method of assessing menstrual blood loss, the
ethnic composition of the study population, the criteria for
diagnosis, and the use of race- and ABO group–specific values for VWF.11-19

Figure 2 The effect of administration of fraction 1.0 to a patient with
severe von Willebrand disease. Reprinted from Nilsson et al3 with
permission of Blackwell Publishing Ltd.

Figure 4 Scatter plots of coagulation markers in women with menorrhea. Reprinted with permission from Elsevier (The Lancet, 1998,
351:485-489).9

C. Lee and R. Kadir

44
Table 1 Demographic Features and Details of Menstrual History

Total
(N ⴝ 150)
Bleeding symptoms
Bruising
Nose bleeding
Gum bleeding
Bleeding after tooth
extraction*
Postoperative
bleeding*
Postpartum
bleeding*
Symptom score
0
1–2
3–4
5–6
Median (range)

No Bleeding
Disorders
(n ⴝ 123)

88 (58.7%)
22 (14.7%)
54 (36%)

66 (53.7%)
17 (13.8%)
41 (33.3%)

von
Willebrand’s
Disease
(n ⴝ 20)
16 (80%)
5 (25.0%)
9 (45.0%)

P
.05
.20
.45

13/98 (13.3%)

6/81 (7.4%)

6/13 (46.2%)

.001

18/109 (16.5%)

7/90 (7.8%)

8/13 (61.5%)

<.001

29/27 (29.9%)

417/80 (21.3%)

8/13 (61.5%)

.005

40 (26.7%)
78 (52.0%)
28 (18.7%)
4 (2.7%)
1 (0–5)

39 (31.7%)
65 (52.9%)
17 (13.8%)
2 (1.6%)
1 (0–5)

0
11 (55.0%)
7 (35.0%)
2 (10.0%)
2 (1–5)

<.001
<.001

*Expressed as a percentage of women who had the event or procedure.
Reprinted with permission from Elsevier (The Lancet, 1998, 351:485-489).9

It has been demonstrated that menorrhagia is a common
symptom in women with previously identified VWD. In 66
women with VWD surveyed using the PBAC, menorrhagia
was confirmed in 74% compared with 29% in an agematched control group20 (Fig 6). Furthermore, in this survey
five of 66 women with VWD required hysterectomy, and one
woman had secondary postoperative bleeding requiring

blood transfusion despite prophylaxis. In Iran, type 3 VWD is
more common in rural areas where consanguineous marriages are common. The national registry of inherited coagulation disorders lists 600 patients and therefore a prevalence
of 60 per million, in contrast to the UK prevalence of one per
million.21 Lak et al studied 385 patients, including 182
women with type 3 VWD, and found 90 of 130 (69%) expe-

Table 2 Other Bleeding Symptoms and Symptom Scores
No Bleeding
Disorders
(n ⴝ 123)

von
Willebrand’s
Disease
(n ⴝ 20)

P

39 (15–50)
22 (14.7%)

39 (15–50)
19 (15.5%)

40 (27–50)
2 (10.0%)

.83
.74

58 (38.7%)
62 (41.3%)
30 (20.0%)

49 (39.8%)
48 (39.0%)
26 (21.1%)

6 (30.0%)
11 (55.0%)
3 (15.0%)

.40

4 (2.7%)

2 (1.6%)

1 (5.0%)

.37

17 (11.3%)

10 (8.1%)

3 (15.0%)

.39

61 (40.7%)
62 (41.3%)
27 (18.0%)

57 (46.3%)
55 (44.7%)
11 (8.9%)

3 (15.0%)
4 (20.0%)
13 (65.0%)

.001

6.5 (3–13)
131 (87.9%)
106 (70.7%)

6.5 (3–13)
107 (87.7%)
84 (63.3%)

6.5 (5–12)
17 (85.0%)
16 (80.0%)

.36
.72
.43

184 (100–1036)

172 (100–667)

297 (122–800)

All Patients
(N ⴝ 150)
Median age, Yr (range)
Hemoglobin <110 g/L
Blood group
A
O
Others
Family history of
bleeding disorder
History of blood
transfusion
Duration of menorrhagia
<24 mo
>24 mo
Since menarche
Duration of
menstruation
Median, days (range)
Passage of clots
Episodes of flooding
Median PBAC
score (range)

Reprinted with permission from Elsevier (The Lancet, 1998, 351:485-489).

9

<.001
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Figure 5 Prevalence rates of VWD in women with menorrhagia.
Reprinted from Shankar et al10 with permission of Blackwell Publishing Ltd.

rienced menorrhagia. Menorrhagia was not evaluated objectively and therefore the prevalence could have been higher.
The effect of ABO blood group on VWF is well known and
it has been specifically demonstrated in hemophilia carriers
and normal women that FVIII:C and VWF:Ag are lower in
women with blood group O.22,23 More recently, the variation
of coagulation factors in women was assessed in a crosssectional study of 123 women that assessed the effect of age,
ethnic origin, blood group, and menstrual cycle on the aPTT,
FVIII:C, VWF:Ag, and VWF:AC.24 The aPTT was longer in
women with blood groups B or O, and plasma levels of
FVIII:C, VWF:Ag, and VWF:AC were significantly higher in
black women. The effect of the menstrual cycle on VWF
levels was further assessed in a longitudinal study of 39 Caucasian women, 20 of whom were taking a combined oral
contraceptive. VWF:Ag and VWF:AC showed strong cyclical
variation with peak values in the luteal phase. This pattern
was dampened for VWF:Ag and VWF:AC with use of the

Figure 7 Variation of VWF during the menstrual cycle. Reprinted
from Kadir et al24 with permission of Schattauer GmbH.

Figure 6 Menstrual scores in carriers of hemophilia A, hemophilia B,
patients with VWD, patients with FXI deficiency, and controls. Reprinted from Kadir et al20 with permission of Blackwell Publishing.

contraceptive pill (Fig 7). A number of longitudinal studies
on the variation of coagulation factors in the menstrual cycle
have produced conflicting results,25-30 possibly due to the
small numbers of women in these studies and the statistical
methods used. The wide inter- and intraindividual variation
in these factor levels means that real differences between the
different phases of the menstrual cycle may be missed unless
large groups of women are studied using approaches that
take account of the large variation between individuals. In the
longitudinal study of Kadir et al changes over time were
studied using multilevel modeling methods. Thus, as most
female hormones are at a baseline in the early follicular phase
(no later than day 7 of the cycle) blood sampling for assessment of clotting factors during this phase is recommended. It
is also important to avoid planned surgical intervention during the early follicular phase in patients with mild VWD.
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Figure 8 Pictorial bleeding assessment chart score pre- and postinsertion of the levonorgestrel-releasing intrauterine system. Reprinted from Kingman et al34 with permission of Blackwell Publishing.

Management of
Menorrhagia in
Women With VWD
The most widely used medical treatment for women with
menorrhagia and VWD is antifibrinolytics, in particular tranexamic acid. In a randomized control trial, tranexamic acid
reduced menstrual blood loss by 54% when given in a dose of
1 g every 6 to 8 hours.31 There is an anecdotal report of
high-dose tranexamic acid administered as a single daily 4-g
dose.32 However, the side effects of headache and gastrointestinal disturbance may preclude the use of such a high dose.
Although the Cochrane database does not recognize oral
contraceptive as effective therapy for menorrhagia, there are
reports showing its efficacy in VWD. Thus, according to an
International Society of Thrombosis and Hemostais (ISTH)
survey of 40 women with type 2 or type 3 VWD, it was 80%
effective.33 More recently, the levonorgestrel-releasing intrauterine system (Mirena; Schering Oy, Turku, Finland) has
been used to control menorrhagia in VWD.34 The Mirena coil
has been shown to reduce menstrual blood loss by 74% and
97% at 3 and 12 months in women with menorrhagia and
normal coagulation, with minimal side effects.35 Sixteen
women with inherited coagulopathy, including 13 with
VWD, were followed for up to 9 months following Mirena
insertion.34 Prior to insertion, all women had high PBAC
scores (median, 213; range, 98 to 386); following insertion,
the median score was 47 with a range of 24 to 75 (P ⫽ .0001)
(Fig 8). The Mirena system was originally developed as a
contraceptive but it is increasingly useful as a medical treatment of menorrhagia. It acts by suppressing growth of the
endometrium and spiral arterioles, as well as increasing capillary thrombosis. Provided women with a coagulopathy are
adequately treated for the bleeding disorders at the time of
insertion, there should be no risk of excessive bleeding.
Intranasal desmopressin (DDAVP) increases plasma levels
of FVIII and VWF in VWD.36 In a cohort study of intranasal
DDAVP with 721 daily uses in 90 women, the subjective
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response was excellent in 64% and good in 28%; there was
no response in 8%.37 A randomized, placebo-controlled
cross-over trial of nasal DDAVP showed that menstrual blood
loss was less heavy in VWD; however, this was not statistically significant, probably due to the small sample size.38 A
prospective multicenter study of subcutaneous DDAVP in
women with VWD or nonsevere hemophilia A showed effectiveness 86% of the time and no effect 14% of the time.39
Although most women tolerate DDAVP with few side effects,
it is important to have strict fluid restriction in order to avoid
hyponatremia.
Endometrial ablation is increasingly being used in the general population as a treatment for menorrhagia. This was
assessed in a consecutive series of seven patients with VWD
in Rochester, NY.40 Three patients underwent endomyometrial resection and one each underwent rollerball, thermal,
electrocautery, and balloon ablation. All patients were pretreated with DDAVP, apart from one patient with type 2A
VWD who was given clotting factor concentrate. Although all
patients initially responded (two amenorrhea, four hypomenorrhea, one moderate improvement) and all quality-oflife assessments showed significant improvement at a median
of 11 months postablation, four patients had recurrence of
menorrhagia and three required hysterectomy. It was concluded from this case series that endometrial ablation is a safe
procedure in VWD but that the long-term efficacy seems less
than in women without VWD.
In a retrospective review of 66 of 118 women with VWD
who responded to a questionnaire, five (8%) had required a
hysterectomy for menorrhagia and two experienced postoperative hematoma.41 Clearly, the successful management of
such procedures requires close cooperation between the gynecologist, anesthetist, and hematologist. However, it is important to remember that excessive bleeding can be surgical
and is not always the result of inadequate replacement therapy.

Pregnancy and
von Willebrand Disease
The physiologic response to pregnancy is the elevation of
FVIII and VWF42,43 (Fig 9). Thus women with VWD mostly
do not bleed during pregnancy. A review of 84 pregnancies
from 1980 to 1996 of women with VWD showed that 28 of
84 (33%) threatened spontaneous miscarriage in the first
trimester; however, only 18 (21%) had a spontaneous miscarriage, which is no different from the normal rate of 16%.43
Women with VWD may present earlier than other women if
they experience bleeding in early pregnancy.
If the VWF level is not normalized, the use of DDAVP may
be considered. This is controversial because of concerns regarding a vasoconstrictive effect on placental flow, the risk of
premature labor due to the potential oxytoxic effects of
DDAVP,44,45 and the risk of maternal and neonatal hyponatremia.46 There is a view that DDAVP is safe to use in the
antepartum period and no adverse effect was seen in the
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primary and secondary postpartum hemorrhage were 15.8%
and 25%, respectively.48
The overall risk of secondary postpartum hemorrhage may
be less well appreciated. The accepted risk in normal individuals is 1.3%.50 One problem is the variable decline of
VWF levels to baseline levels after delivery. There are anecdotal reports of a 7-day decrease from 41 IU/dL to 9 IU/dL48
and a fall to half values within 6 hours postdelivery.51 Thus it
is important for patients to report excessive bleeding on discharge home, and for hemoglobin levels in the postnatal period to be documented.
In areas of the world where type 3 VWD is more common,
it is important to provide adequate therapy in the postnatal
period. A study from Iran noted a postpartum hemorrhage
rate of 15% (15 of 100 women) and that abnormal bleeding
usually occurred when treatment was suboptimal in dosage
or given for too short a time (1 day instead of 3 to 4 days).21
To provide a dedicated and comprehensive obstetric and gynecological service for women with bleeding disorders, it is important to provide a multidisciplinary clinic with a consultant
obstetrician and gynecologist with an interest in coagulopathies,
a consultant hematologist, and specialist hemophilia nurse.
During the first year of operation of such a clinic 29% (27 of 90)
women had VWD.52 Such a clinic increases awareness of the
special needs of women with VWD in the local community,
which is particularly important for such a common bleeding
disorder, with a reported prevalence of 1%.53
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