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Summary 
A nation-wide cross-sectional study was initiated to assess gynaeco-
logical and obstetrical symptoms in an unselected cohort of women 
with moderate and severe von Willebrand disease (VWD) in the Nether-
lands. A total of 423 women aged ≥16 years were included. Bleeding 
severity was measured using the Tosetto Bleeding Score (BS). Men-
orrhagia, defined as occurrence of ≥2 menorrhagia symptoms, was re-
ported by 81%. Of all VWD women, 78% received any kind of treatment 
for menorrhagia and 20% underwent a hysterectomy predominantly 
because of severe menstrual bleeding. Over half of the women reported 
more blood loss than can be expected with a normal delivery. In 52% of 
reported pregnancy losses curettage was needed because of bleeding. 
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Mean number of live births was 1.9, which is comparable with the gen-
eral Dutch population. In conclusion, women with moderate or severe 
VWD frequently have menorrhagia in need of treatment, and 20% of 
the VWD women underwent a hysterectomy. Bleeding complications 
occurred in over 50% of the women after childbirth or pregnancy loss. 
Progeny seems not to be affected in women with moderate or severe 
VWD. 
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Introduction  

von Willebrand disease (VWD) is caused by defects in or reduced 
levels of Von Willebrand Factor (VWF). It is the most common in-
herited bleeding disorder and affects 0.5–1% of the population, al-
though not all patients with low VWF levels have clinically relevant 
bleeding episodes (1, 2).  

Patients with VWD frequently have bleeding episodes, varying 
from gum bleeds and epistaxis to intestinal bleeding. In theory, 
men and women are equally likely to be affected, but in women 
VWD is more often clinically manifest because of the bleeding 
challenges that are associated with menstruation and childbirth 
(1). Tosetto et al. have developed a bleeding score (BS) to quantify 
the number and severity of bleeding symptoms (2).Two of the 12 
items of the BS include menorrhagia and postpartum haem-
orrhage (PPH). We used the BS, a validated and commonly used 
instrument, to determine the severity of menorrhagia and PPH. 

The majority of published studies investigating the prevalence 
of gynaecological symptoms in women with VWD are case series 
of a relatively small number of women (3–7). In addition these 
women had predominantly type 1 or mild VWD. In these studies 
women with VWD frequently have menorrhagia with reported 
prevalence ranging from 74–92%, which may impair quality of life 
(QoL) (4, 5, 8). Also increased absence from school or work during 
menstruation is reported (5, 6, 10–13). One study reported that 
women with VWD more often underwent hysterectomy than 
women without VWD (9). The above mentioned studies may 
suffer from selection bias given the fact that patients seeking medi-
cal attention for bleeding and menorrhagia have predominantly 
been included. 

Therefore the aim of our study was to assess gynaecological and 
obstetrical symptoms in a large unselected cohort of women with 
moderate or severe VWD who participated in a nation-wide study. 
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Methods  

Participants 

We performed a nation-wide cross-sectional study among patients 
with moderate and severe VWD in the Netherlands, the “Wille-
brand in the Netherlands” (WiN) study. Data on gynaecological 
and obstetric bleeding were obtained retrospectively. Patients were 
recruited at all 13 Hemophilia Treatment Centers (HTCs) in the 
Netherlands. We included patients diagnosed with type 1, type 2 
and type 3 VWD who fulfilled both of the following inclusion 
criteria: 1) haemorrhagic symptoms or a family history of von 
Willebrand disease; 2) historic levels of VWF antigen (VWF:Ag) 
≤30 U/dl and/or VWF activity (VWF ristocetin cofactor activity 
(VWF:RCo) and/or VWF collagen binding assay (VWF:CB)) ≤30 
U/dl and/or FVIII:C ≤40 U/dl at least once. Classification of VWD 
into type 1, 2 and 3 was based on VWF parameters measured in 
laboratories of the various HTCs and according to classification 
guidelines (10, 11). Patients with mild VWD were excluded, as were 
patients with other congenital disorders of haemostasis resulting 
in a haemorrhagic diathesis. 

For the present analyses we selected all women aged 16 years 
and older. Data were obtained between October 2007 and October 

2009. The Medical Ethical Committees at all participating HTCs 
approved this study, and written informed consent was obtained 
from all study participants. 

Assessment methods  

All participants completed an extensive questionnaire, which con-
tained questions on bleeding episodes, treatment of VWD, side ef-
fects of treatment, concomitant disease, and employment (17). 
The BS was incorporated into this questionnaire.  

The BS was used as previously described for bleeding severity in 
type 1 VWD by Tosetto et al. (2). It systematically evaluates bleed-
ing symptoms, and accounts for both the number and severity of 
the bleeding symptoms. The severity and frequency of 12 items are 
scored on a scale ranging from –1 to 4 points. Higher scores reflect 
more severe/frequent bleeding. The total of all 12 items results in 
the BS (range 3 to 45).  

Definitions  

Severe VWD was defined as the presence of at least one of the fol-
lowing laboratory abnormalities: VWF:Ag ≤10 U/dl, and/or 
VWF:RCo ≤10 U/dl, and/or FVIII:C ≤20 U/dl. Moderate VWD was 
defined as VWF:Ag 10–30 U/dl, and/or VWF:RCo 10–30 U/dl, 
and/or FVIII:C 20–40 U/dl (12). 

Menorrhagia was defined as the occurrence of at least two of the 
symptoms listed in �Table 1A (13–15). Severity of menorrhagia 
was determined according to the menorrhagia items of the Tosetto 
Bleeding Score (BSmenorrhagia) (2). The score for this item 
ranges from 0 to 4 (�Table 1B).  

Severity of bleeding complications following childbirth was de-
termined according to the PPH item of the Tosetto Bleeding Score 
(BS-PPH) (2). The score for this item ranges from –1 to 4 (�Table 
1B).  

Foetal loss was defined as spontaneous miscarriages, foetal 
death and intrauterine death.  

Laboratory measurements of VWD 

Historic measured VWF and FVIII levels in the Hemophilia Treat-
ment Centers were used as inclusion criteria for the WiN study, and 
patients with at least one measurement of VWF or FVIII below 30 
U/dl or 40 U/dl, respectively, were included. 

Peripheral venous blood was collected at inclusion of the study. 
Plasma levels of VWF antigen (VWF:Ag), VWF collagen binding 
(VWF:CB), VWF activity (VWF:Act) and FVIII activity (FVIII:C) 
were measured centrally in the Erasmus University Medical 
Center, Rotterdam, The Netherlands. VWF:Ag level was measured 
with an in-house ELISA using a polyclonal rabbit anti-human 

Table 1: Definition of menorrhagia (A) and classification of severity 
of menorrhagia and postpartum haemorrhage (B), according to the 
Tosetto Bleeding Score. 

A) Menorrhagia: ≥2 symptoms at the time of study or in the 
past  
● subjective excessive menstrual bleeding 

● loss of blood clots during menstrual bleeding 

● requirement of oral iron therapy or blood transfusion 

● heavy menstrual flow that interferes with daily life 

● menstrual period that lasts longer than 7 days 

B) Severity of bleeding symptoms* 

Severity of menorrhagia (BSmenorrhagia) 

Score 0: No menorrhagia 

Score 1: Consultation only 

Score 2: Antifibrinolytics or pill use 

Score 3: Dilatation and curettage or iron therapy 

* BS=bleeding score; scores are derived from the Tosetto Bleeding Score (18). 
PPH= postpartum haemorrhage. 

Score 4: Blood transfusion, FVIII/VWF concentrate, desmopressin or hysterec-
tomy 

Severity of PPH (BS-PPH)* 

Score –1: No bleeding in at least two deliveries 

Score 0: No deliveries or no bleeding in one delivery 

Score 1: Consultation only 

Score 2: Dilatation and curettage, iron therapy, antifibrinolytics 

Score 3: Blood transfusion or FVIII/VWF concentrate or desmopressin 

Score 4: Hysterectomy
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VWF antibody (DakoCytomation, Glostrop, Denmark) for cap-
turing and a HRP-conjugated anti-human VWF antibody (Da-
koCytomation) for detecting. VWF:CB level was measured with an 
in-house ELISA using collagen type 1 (Sigma-Aldrich, St Louis, 
MO, USA) for capturing and a HRP-conjugated anti-human VWF 
antibody (DakoCytomation) for detecting. To assess VWF activity 
we have used an VWF:Act assay that measures the ability of VWF to 
bind glycoprotein (GP)Ibα. The VWF:Act assay uses latex particles 
coated with a monoclonal murine antibody direct against the 
GPIbα binding domain of VWF (Instrumentation Laboratory B.V, 
Breda, The Netherlands). These latex particles were incubated with 
the patient plasma and agglutination of the particles, proportion-
ally to the GPIbα binding activity of VWF, was measured (16). In 
the Erasmus University Medical Center Rotterdam we have vali-
dated this test and compared it with the VWF:RCo activity test. We 
obtained a Spearman correlation coefficient of 0.942 FVIII:C was 
measured in a one-stage clotting assay (TriniCLOT, Biomerieux, 
Marcy l'Etoile, France) with FVIII-deficient plasma (Biopool, 
Umea, Sweden). Multimeric pattern was evaluated by low resol-
ution 0.9% agarose (Bio-Rad Laboratories, Hercules, CA, USA) gel 
electrophoresis followed by capillary Western blotting (17). VWF 
multimer patterns were evaluated by two independent reviewers 
(HCJE and FWGL). VWF multimers were classified as either ab-
normal, normal or absent by comparison with the commercial ref-
erence plasma (Normal reference plasma, Precision biologic, Kor-
dia, Leiden, Netherlands). Abnormal multimers were defined as a 
deviation from a normal distribution; according to the MCMDM-
1VWD study (18).  

Determination of type of VWD into type 1, type 2 and type 3 
VWD and subclassification was based on the centrally determined 
VWF and FVIII parameters, according to ISTH (International So-
ciety on Thrombosis and Haemostasis) guidelines (10, 11, 19).  

Statistical methods  

Continuous variables, expressed as medians (ranges) were used for 
age of menarche, duration of period, number of days of heavy 
menstrual bleeding, and data on deliveries and PPH. The chi-
square test was performed to analyse differences between the 
prevalence of symptoms and bleeding scores between subgroups. 
ANOVA test was used to analyse differences in age and duration of 
menstrual bleeding, and for data on deliveries and PPH. Signifi-
cant differences were defined as a p-value ≤0.05.  

Results 

A total of 423 women were included in the study, see �Fig. 1. 
�Table 2 represents the patient characteristics. Median age was 46 
(range 16–83) years. A total of 242 (64%) women had type 1 VWD, 
120 (32%) had type 2 VWD, and 16 (4%) had type 3 VWD.  

Menorrhagia in women with moderate or severe 
VWD 

Median age of menarche was 13 years (interquartile range [IQR] 
12–14) (�Table 3). The median duration of menstrual bleeding of 
the women included in this study was seven days. Menorrhagia, de-
fined as occurrence of ≥2 menorrhagia symptoms, was reported by 
81% of the women (�Table 3). The two most frequent symptoms 
were excessive menstrual bleeding (82%) and loss of blood clots 
(80%). No differences were observed for type 1, type 2 and type 3 
VWD.  

Figure 1: Flow chart of study inclusion. 
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Eighty-five percent of all VWD women had consulted their gen-
eral practitioner or gynaecologist because of menorrhagia, includ-
ing 24 women who did not qualify as “menorrhagia” according to 
our strict definition.  

Treatment of menorrhagia in patients with moderate 
or severe VWD 

Nearly all women with menorrhagia (99%) had used some treat-
ment for menorrhagia. �Figure 2 shows which treatment women 
with moderate or severe VWD received because of menorrhagia. 
Most women with menorrhagia use or have used hormonal 
contraceptives (hormone therapy, oral contraceptives, or levonor-
gestrel intrauterine device) to control menstrual blood loss (68%). 
In 10% of the women desmopressin was given because of men-
orrhagia. Eleven percent of the women received a blood trans-
fusion at least once because of anaemia due to menorrhagia. Fifty-
six percent of the women with type 3 VWD received a blood trans-
fusion, FVIII/VWF concentrate, or underwent a hysterectomy be-
cause of menorrhagia. 

Of all included women with VWD, 20% (n=84) underwent a 
hysterectomy. In the group of women >40 years 28% underwent a 
hysterectomy. Of the women with type 1, type 2, and type 3 VWD 
24%, 14% and 13%, respectively, underwent a hysterectomy. In 31 
(37%) of the women VWD was diagnosed after the hysterectomy, 
in 29 (35%) before hysterectomy, whereas in the other women this 
was unknown. The median age at the time of hysterectomy was 37 
years (range 26–54). Median age at the time of hysterectomy did 
not differ for women who were diagnosed before (38, range 27–51) 
or after (37, range 26–53) the hysterectomy (p= 0.358). Data on 
surgery-related bleeding was available in 50 hysterectomies, of 
which 29 were complicated by a bleeding (58%). A hysterectomy 
was more often complicated by bleeding if VWD was not yet diag-
nosed before the hysterectomy. A hysterectomy was performed in 

Table 2: Patient characteristics of the women included in the study  
(n = 423). 

Age median, range 46 16–83 

VWD type* 1 (n,%) 242 64% 

2 (n,%) 120 32% 

2A (n) 83  

2B (n) 15  

2M (n) 14  

2N (n) 8  

3 (n,%) 16 4% 

VWF:Ag*  median U/dl, IQR 33 21 to 47 

FVIII:C* median U/dl, IQR 56 37 to 80 

VWD severity* severe VWD 121 32% 

moderate VWD 257 68% 

Bleeding score median, range 12 –1 to 35 

n*n=378 based on patients of whom plasma was available.  
IQR, interquartile range. 

VWF:CB* median U/dl, IQR 28 11 to 57 

VWF:Act* median U/dl, IQR 28 12 to 59 

Table 3: Menorrhagia in women with moderate or severe VWD. 

 Total (n=423) Type 2 (n=120) Type 3 (n=16) 

Age of menarche median, IQR 13 13 12–14 13 12–14 

Duration period median, IQR 7 7 6–8 7 7–10 

Number of days heavy menstrual bleeding median, IQR 4 4 3–5 4 3–6.5 

Menorrhagia symptoms median, IQR 3 3 2–4 3 1–4 

Excessive menstrual bleeding n, % 347 98 82% 13 81% 

Loss of blood clots  n, % 338 100 83% 10 63% 

3: dilatation and currettage or iron therapy n, % 121 37 31% 3 19% 

4: blood transfusion, FVIII/VWF concentrate, desmo-
pressin or hysterectomy 

n, % 111 34 28% 9 56% 

* Chi square or ANOVA test for differences between subgroups. IQR, interquartile range. 

P-value* 

0.63 

0.76 

0.41 

0.52 

0.19 

0.48 

 

 

12–14 

6–8 

3–5 

2–4 

82% 

80% 

29% 

26% 

Type 1 (n=242) 

13 

7 

4 

3 

202 

196 

74 

62 

12–14 

6–8 

3–6 

2–4 

83% 

81% 

31% 

26% 

Requirement of iron or blood transfusion n, % 184 44% 105 43% 60 50% 10 63% 0.08 

Heavy menstrual flow that interferes with daily life n, % 192 45% 110 45% 58 48% 7 44% 0.77 

Menstrual period that lasts > 7 days n, % 150 36% 81 33% 51 43% 6 38% 0.16 

Menorrhagia ≥2 symptoms present n, % 342 81% 196 81% 99 83% 12 75% 0.76 

Menorrhagia severity median, IQR 3 2–4 3 2–4 3 2–4 3 2–4 0.10 

0: no menorrhagia n, % 64 15% 41 17% 13 11% 1 6%  

1: consultation only n, % 29 7% 19 8% 5 4% 1 6%  

2: antifibrinolytics or pill use n, % 98 23% 46 19% 31 26% 5 31% 
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68% of the women because of menorrhagia. In the other women it 
is unknown whether bleeding was the cause of the hysterectomy. 
Two women underwent endometrial ablation. 

Pregnancies and bleeding in patients with moderate 
or severe VWD 

Of the total cohort of 423 women 314 (74%) had ever been preg-
nant. The mean number of live births per woman with moderate 
or severe VWD above the age of 40 years is 1.9. The 314 women had 
691 deliveries. Of the 314 women 159 (51%) reported more blood 
loss than can be expected with a normal delivery (see �Table 4). 
This was not different in women who gave birth recently or dec-
ades ago. In women aged 16–40 years, 41 to 60 years and >60 years 
a PPH occurred in 46%, 51% and 55%, respectively (p=0.610). In 
77 (11%) of the 691 deliveries a blood transfusion was given be-
cause of PPH. 

Twenty-seven percent of the primary PPHs (within 24 hours 
after childbirth) occurred in women who received prophylactic 
FVIII/VWF concentrate or desmopressin. The severity of PPH is 
reflected in Tosetto bleeding score on PPH (BS-PPH). Of the 314 
women who had been pregnant, 101 (33%) had a BS-PPH of ≥2, 
indicating that they were treated for PPH. A blood transfusion, 
FVIII/VWF concentrate or desmopressin was needed in 90/314 
(29%) women, and three women (1%) underwent a hysterectomy 
because of a massive PPH.  

BS-PPH was significantly different between women with moder-
ate and severe VWD: women with moderate VWD had a median BS-
PPH of 0 (IQR –1 to 4), whereas women with severe VWD had a 
median BS-PPH of 1 (range –1 to 3) (p=0.046). We found an associ-
ation between VWF levels, FVIII level and BS-PPH. Patients with the 
lowest VWF and FVIII levels had the highest BS for the item PPH. 
Women with VWF:Ag, VWF:Act or FVIII levels <10 IU/dl compared 
to women with levels ≥10 IU/dl, had a 1.0 (0.3–1.7), 0.5 (0.0–0.9), 
and 1.8 (0.6–3.0) point BS-PPH increase, respectively. 

Spontaneous abortion, foetal death and intrauterine 
death in moderate or severe VWD 

We collected data on elective abortions, spontaneous miscarriages 
and foetal deaths. Twenty women did not fill in this part of the 
questionnaire, therefore data were available for 294 of the 314 
women who have been pregnant. Of these, 115 women (39%) had 
a total of 201 pregnancy losses (elective abortions, spontaneous 
miscarriages and foetal deaths). In 52% of the pregnancy losses cu-
rettage was needed because of bleeding.  

Figure 2: Treatment of menorrhagia in women with moderate or  
severe VWD (n=342). *Hormone therapy, oral contraceptives, hormone  
releasing IUD. Patients may have used more than one treatment option. 

Table 4: Bleeding complications during deliveries in women with VWD who have been pregnant at least once.

 Total  
(n=314) 

Severe VWD  
(n=62*) 

P-value 

Number of deliveries n  691  116  0.006 

Number of deliveries with postpartum haemorrhage n, % 258 37% 51 44% 0.168 

Number of women with postpartum haemorrhage n, % 159 51% 35 56% 0.263 

Tosetto bleeding score postpartum haemorrhage 0.046 

–1: no bleeding in at least two deliveries n, % 121 39% 18 29%  

0: no deliveries or no bleeding in one delivery n, % 43 14% 8 13%  

1: consultation only n, % 49 16% 7 11%  

2: dilatation and curettage, iron therapy, antifibrinolytics n, % 8 3% 1 2%  

4: hysterectomy n, % 3 1% 0 0%  

* Chi square or ANOVA test for differences between subgroups. *n=283 based on patients of whom plasma was available. 

Moderate VWD 
(n=221*) 

513 

181 

107 

93 

28 

38 

5 

3 

 

35% 

48% 

42% 

13% 

17% 

2% 

1% 

3: blood transfusion or FVIII/VWF concentrate or desmopressin n, % 90 29% 54 24% 28 45% 
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Discussion 

In this nationwide study of a large unselected cohort of 423 women 
with moderate to severe VWD in the Netherlands, we have demon-
strated a very high prevalence of menorrhagia. Nearly 80% of all 
the VWD women had used medication or underwent an interven-
tion because of menorrhagia. Of all included women with VWD, 
20% underwent a hysterectomy. Moreover, a high incidence of 
bleeding complications associated with pregnancies was observed. 
Thirty-nine percent of these women had a pregnancy loss, half of 
the women needed curettage because of bleeding after pregnancy 
losses. Progeny was comparable with the general Dutch popu-
lation. 

In this largest cohort of women with VWD described so far, in-
cluding the majority of all women with moderate to severe VWD 
in the Netherlands, 81% reported the occurrence of two or more 
symptoms of menorrhagia and 85% sought medical attention for 
menorrhagia. This is comparable with other, smaller studies about 
menorrhagia in women with VWD (4, 5, 8, 20). These are very high 
numbers in comparison to the general population in which 5–10% 
of women in reproductive age has sought medical attention for 
menorrhagia (21). There is a discrepancy between the percentage 
of women consulting a physician for menorrhagia (85%) and the 
percentage of women with menorrhagia (81%). Probably most of 
the women have menorrhagia, but did not fulfil the strict defini-
tion of “menorrhagia” we used in our study. In addition, women 
may subjectively perceive their menses as normal when mothers or 
sisters also have menorrhagia.  

The high number of hysterectomies (20%) in our VWD cohort 
is of particular concern. The proportion of hysterectomies is nearly 
twice as high as that previously reported in a Dutch study on 
women with chronic menorrhagia. In this study 11% of the 
women underwent a hysterectomy at a median age of 42 (22). The 
women in our study underwent the hysterectomy at a younger age 
(median 38 years), which is comparable with other studies on 

women with VWD (4, 6, 8, 20). A hysterectomy was complicated by 
bleeding more often if VWD had not yet been diagnosed. It is 
therefore of utmost importance that gynaecologists consider in-
herited bleeding abnormalities including VWD because in these 
women other treatment options, i.e. intranasal desmopressin and/
or tranexamic acid, might have resulted in less menstrual blood 
loss. In case surgery is still needed, desmopressin or FVIII/VWF 
concentrate can be given perioperatively to prevent bleeding com-
plications. Fortunately, the high proportion of hysterectomies does 
not seem to reduce the progeny, as the number of children born in 
this cohort is similar to the general population. 

Despite the increased awareness of bleeding problems in 
women with VWD in the last decades (13, 23, 24), PPH is still a 
major concern in these women. Treatment options like FVIII/VWF 
concentrate have become available, nevertheless we observed no 
reduction in PPH over the last decades. A blood transfusion after 
delivery was more often needed in VWD women (11% of all de-
liveries) compared to the general population in which the inci-
dence of blood transfusion after vaginal delivery and caesarean 
section is 1% and 1–7%, respectively (25). In our study we used 
retrospective data, therefore it is impossible to definitely confirm 
the diagnosis of PPH, furthermore it is known that surveys on PPH 
show higher numbers than discharge summaries (26). Remark-
ably, improvement of care and guidelines has not decreased the fre-
quency of PPH. The cause of PPH in women who received prophy-
lactic treatment was unknown. Prospective studies are needed in 
order to improve outcome and to optimise current treatment 
guidelines (27).  

A main concern of many women with VWD is whether they 
have lower rates of conception or a higher chance of miscarriages 
or spontaneous abortions. Our study revealed a mean number of 
live births of 1.9 per woman above the age of 40, which is com-
parable with the general Dutch population (1.8) (28). Therefore, 
we concluded that having VWD does not result in fewer children. 
Our questionnaire did not distinguish between early and late foe-
tal loss, therefore it is not possible to draw firm conclusions about 
the prevalence of foetal loss in our cohort. A very high number of 
women (52%) needed curettage because of bleeding after preg-
nancy losses. This is in line with a previous study, in which also a 
high incidence of post-abortal bleeding was observed (29). In the 
general population the number of curettage after pregnancy loss 
was only 2–20% (30). The high number of bleeding can partly be 
explained by the low FVIII and VWF levels in VWD, which do not 
rise significantly until the second trimester by which stage many 
foetal losses have already occurred (31, 32).  

Our study has some limitations. First, the study design: we per-
formed a retrospective study in which data were gathered using a 
self-completed questionnaire, and we have only self-reported data 
about menorrhagia and PPH. Recall bias may be a potential prob-
lem. We determined the severity of menorrhagia and PPH using 
the Tosetto Bleeding Score and did not quantify blood loss for in-
stance with the pictorial blood loss assessment chart (PBAC) score. 
However, data on the need of blood transfusion seem to be reliable 
and showed an increase in the VWD women compared to the gen-
eral population. We defined menorrhagia as the presence of ≥2 

What is known about this topic? 
● von Willebrand disease (VWD) is diagnosed more often in women, 

due to the gynaecological and obstetric bleeding complications. 
● Women with VWD type 1 frequently have menorrhagia which may 

impair quality of life. 

What does this paper add? 
● This study shows that gynaecological and obstetrical bleeding 

symptoms occur frequently in women with moderate and severe 
VWD. 

● Seventy-eight percent of women with VWD seek medical attention 
for menorrhagia. 

● A high percentage (20%) of women with moderate to severe VWD 
undergo hysterectomy predominantly because of excessive men-
strual bleeding. 

● Women with moderate to severe VWD have a similar number of 
live births compared to the general population.
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symptoms (see �Table 1), based on available literature and rec-
ommendation of an international expert panel (13–15). Second, 
the Tosetto Bleeding Score used in this study was designed as a 
physician-administrated questionnaire and not for self-adminis-
tration. However, patients with severe VWD and type 3 had higher 
bleeding scores, compared to patients with type 1 VWD and mod-
erate VWD, suggesting that this self-completed questionnaire re-
vealed reliable results. A third limitation is that the Tosetto Bleed-
ing Score was originally developed only to distinguish between 
adult type 1 VWD patients and patients without VWD (2, 33). 
However, recently also others have successfully used the Bleeding 
Score in type 2 and 3 VWD (34, 35), and we think that this also re-
flects severity of bleeding phenotype in our cohort of patients. 

The strength of our study is the large number of unselected 
women included. Our study covers almost all women with moder-
ate and severe VWD in the Netherlands, since the large majority of 
all individuals who were diagnosed with moderate or severe VWD 
in any of the 13 Dutch Haemophilia Centres participated in the 
study. Therefore referral bias is limited, especially since our cross-
sectional study included all women, regardless of the presence of 
menorrhagia. Finally, central laboratory testing of VWF and FVIII 
levels was performed, excluding bias by inter-laboratory differ-
ences. 

In conclusion, women with moderate or severe VWD fre-
quently have menorrhagia in need of treatment, and a large pro-
portion of the VWD women underwent a hysterectomy. Bleeding 
complications occur in over half of the women after childbirth or 

pregnancy loss. Progeny seems not to be affected in women with 
moderate or severe VWD. 
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