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Abstract

Among the first patients with von Willebrand disease (VWD) described by Eric von Willebrand almost a century ago were 
young girls and women from a family in the Åland Islands who experienced “genital hemorrhage” so excessive that it led to 
exsanguination in five members.1 Only recently has attention focused on the risks and challenges that females with VWD 
face when experiencing heavy menstrual bleeding, conception, pregnancy, and delivery. The persistent monthly losses with 
heavy menstrual bleeding and increased demands during pregnancy commonly result in iron deficiency, but the lack of 
consensus regarding screening and treatment leads to underdiagnosis and undertreatment. While the genetics of VWD are 
known, female members of affected kindreds are infrequently screened and not considered at risk. Among girls and wom-
en with VWD in whom reproductive tract bleeding is the most common symptom, a diagnosis of VWD is often delayed up 
to a decade or more, leading to significant morbidity, fatigue, depression, iron deficiency, and poor quality of life. Further-
more, there is low certainty regarding effectiveness of current therapies and a lack of prospective trials to guide treatment. 
Novel therapeutics for inherited bleeding disorders are on the horizon, but women are excluded from studies and have poor 
access to care. While collaborative hematology-gynecology clinics have improved outcomes, females continue to be ex-
cluded from decision-making about their own care. Now, 100 years after the first cases of VWD were reported, it is timely 
to advocate for better care and management of females with reproductive tract bleeding to assure their future well-being.

Gynecologic considerations 

Heavy menstrual bleeding
As the first studies of women with von Willebrand disease 
(VWD) were published, the scope and burden of heavy 
menstrual bleeding (HMB) began to be realized.2,3 Although 
HMB is typically the first symptom of VWD, diagnosis was 
often delayed up to a decade or more later.2 With unabat-
ed monthly blood loss, fatigue and anemia were common 
although unrecognized by healthcare providers, and 25% 
of these women underwent hysterectomies at a median 
age of 34 years to control bleeding. However, it was not 
until the women developed postoperative bleeding requir-
ing transfusion that a diagnosis of VWD was considered, 
typically precipitated by a call to a hematologist to help 
manage their postoperative bleeding.2 Unlike women with-
out a bleeding disorder, they had bleeding that lasted for 
weeks or months beyond the postoperative period.2 Only 

then was the bleeding and family history obtained and 
VWD tests performed, confirming a diagnosis of VWD, and 
treatment was prescribed to stop the acute bleeding. As 
these women with HMB became patients at the local he-
mophilia centers, experience grew in their care and as did 
proactive collaboration of hematologists and gynecologists 
and surgeons, who screened for VWD before surgery, leading 
to a reduction in postoperative bleeding.

Definition and scoring systems for heavy menstrual 
bleeding
With the growing understanding of hemostasis and the 
function of von Willebrand factor (VWF) in facilitating in-
teractions between platelets and the vascular endothelium 
to form the platelet plug (primary hemostasis) and with 
other factors to form a fibrin clot (secondary hemosta-
sis), so too was the critical function of VWF in ensuring 
hemostasis and reducing HMB in VWD recognized. HMB 
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is quantified as >80 cc blood loss per month, a level at 
which progressive iron loss and iron deficiency common-
ly occur.4 A minimal workup for HMB should include a 
menstrual history, family history, and bleeding history to 
assess for the presence of a bleeding disorder, along with 
a complete clinical blood count, measurement of ferritin 
levels, and a standard gynecologic examination to assess 
for other causes of bleeding, e.g. fibroids, polyps, cancer, 
ovarian disease, or other anatomic disorders.5,6 

Assessment of the severity of heavy menstrual 
bleeding
Scoring systems7,8 and standardized tools were developed 
to measure HMB.8-11 Although the original test to measure 
HMB was by alkaline hematin spectrophotometry of pads 
and tampons collected during the menstrual period,4 it 
was impractical in clinical practice and replaced by the 
pictorial blood assessment chart (PBAC).9 The PBAC quan-
tifies menstrual severity in a single score by summing the 
number and degree of pad or tampon saturation during 
a cycle, with 1, 5, and 10 points for mild, medium, and 
severe saturation of tampons, and 1, 5, and 20 points for 
pads. A PBAC score of 100 correlates with >80 cc blood 
loss with r=0.85, and 86% sensitivity and 89% specificity.12 
The PBAC is a practical measure of HMB and the current 
“gold standard.” Widely used by patients, commonly as 
an online application, and by experts in practice and in 
clinical trials, the PBAC is a subjective tool with high vari-
ability, potentially limiting its validity.
Three predictors of HMB identified in regression analysis 
from a study of 161 patients include (i) clots >1 inch in 
diameter, (ii) low serum ferritin, and (iii) changing pads or 
tampons hourly.13 Together these variables predict HMB with 
60% sensitivity and 86% specificity. Other factors may refine 
HMB risk, including bleeding history, cycle length, “flooding”, 
family history, and surgical history, which showed 82% sen-
sitivity for HMB; however, when combined with the PBAC, 
their sensitivity for HMB increased to 95%.14 HMB has also 
been measured by the International Society of Thrombosis 
and Haemostasis (ISTH) Blood Assessment Tool (BAT),15 a 
sensitive and specific tool to screen for general bleeding 
symptoms in VWD, a subset of which screens for HMB in 
women with VWD. While the ISTH BAT is more sensitive than 
the PBAC score for measuring HMB, it is limited by vari-
ability in thresholds by age, so age adjustment is required.16 
An elevated BAT score, however, is considered best used 
as a support for the identification of a bleeding disorder 
to prompt testing for VWD,5 although in adolescents and 
young women, HMB may be the only bleeding symptom, 
and should prompt clinicians to test for VWD even if the 
BAT cutoff score is not reached.17 
The inconsistency and complexity of HMB measurements 
by some tools has led to the proposal that simpler defi-
nitions be adopted that focus on the impact of HMB on a 
woman’s health. The UK National Institute for Health and 

Care Excellence (NICE) defines HMB as excessive blood 
loss that interferes with a woman’s physical, emotional, 
and social well-being and quality of life.18 The American 
Society of Hematology (ASH) proposes a definition that 
facilitates consistency for future comparisons of studies 
or treatment, defining HMB by any of the following criteria: 
bleeding lasting 8 or more days, associated with passing 
blood clots, soaking through one or more pads or tam-
pons every 2 hours on multiple days, or requiring change 
overnight, or a PBAC score over 100.19 While consistency 
of definition is necessary, consensus on the definition of 
HMB remains elusive.

Screening for von Willebrand disease in women with 
heavy menstrual bleeding
Despite the high prevalence and heavy burden of HMB, 
only 8% of adolescent females with HMB are screened for 
VWD.15 Those who are screened are more likely to have an 
affected family member or receive care at a hemophilia 
treatment center (HTC).20 Yet, gaining access to care at an 
HTC requires breaking down barriers,20 welcoming females 
to receive care,21 taking family histories and encouraging 
genetic studies,6,22,23 incorporating female perspectives 
into care24 and decision-making,25,26 and including fe-
males in registries for prospective data collection25 and 
clinical trials21,27,28 (Table 1). In addition, patient education 
and provider training are critical to the recognition and 
management of HMB.29,30 Importantly, many HTC have 
incorporated a multidisciplinary team including hematol-
ogists and gynecologists to coordinate and improve care 
for women with bleeding disorders.5,25,31 

Problems References
Delay in diagnosis: lack of recognition of HMB by  
patients and providers 29, 30

Lack of screening for iron deficiency, although 
highly prevalent 36, 40

Lack of definitive treatment, monitoring for iron 
deficiency 36, 39, 40, 44

Cognitive, physical, and psychosocial defects in 
iron deficiency 

32-34, 36, 41, 
49

Depression, poor quality of life 29, 47, 48
Lack of effective therapies to prevent and treat 
HMB and PPH 43, 56

Lack of inclusion of females in decision-making 
regarding their own care 24, 26

Insufficient evidence for guidelines for treatment 43
Lack of guidelines for iron deficiency management 34 ,41, 44
Lack of inclusion of women in VWD clinical trials 21, 27
Difficulty of conducting rare disease clinical trials 26
Lack of consistent outcome data, including patient-
related outcomes 28, 117

Table 1. Clinical burden of bleeding disorders in women with von 
Willebrand disease.

HMB: heavy menstrual bleeding; PPH: postpartum hemorrhage; VWD: 
von Willebrand disease.
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Iron deficiency and iron deficiency anemia
As a result of heavy monthly blood loss, iron stores may 
be depleted in at least 60% of adolescents and women 
with HMB have iron deficiency, whether defined as ferritin 
<15 ng/mL32 or <30 ng/mL.5 The degree of iron deficiency 
correlates not only with the severity of blood loss, but 
also with impaired cognitive, physical, and psychological 
functioning, and poor quality of life32-35 (Table 1). Once 
identified, however, these symptoms are reversible with 
iron replacement,34 but there remains a significant gap in 
diagnosing iron deficiency in these adolescents and adult 
females. Despite the high frequency of iron deficiency and 
iron deficiency anemia, very few adolescents and women 
with VWD are screened.36 In the Iron Ladies Study HTC 
survey, 70% of 142 providers participating in the American 
Thrombosis Hemostasis Network (ATHN)27 reported that 
they routinely screened for iron deficiency in females of 
reproductive age with inherited bleeding disorders (54% 
with VWD). Yet, among 10,527 females seen between 2015 
and 2019 within ATHN-affiliated HTC, only 3.6% were tested 
for iron deficiency, 71.9% of whom were found to be iron 
deficient.27 These findings highlight the significant gap in 
identifying iron deficiency in females of reproductive age, 
and, importantly, providing iron replacement. Thus, iron 
deficiency is underdiagnosed, patient morbidity persists, 
and the precise incidence and prevalence remain unknown. 

Iron replacement therapy
Not only are there gaps in screening for iron deficiency in 
women with VWD and HMB, the treatment of iron deficiency 
is also suboptimal. While oral iron is effective in reversing 
symptoms, it may be poorly tolerated with nausea and/or 
constipation, resulting in poor compliance. Although the 
optimal dose is not known, a randomized trial showed 
improved iron absorption with every-other-day dosing.37 
For women and girls with HMB who are intolerant or un-
responsive after one or two cycles, intravenous iron can 
be instituted, with a more rapid increase in hemoglobin 
and few side effects.35 Response to treatment may be 
monitored by assessing the PBAC, ferritin and hemoglobin 
levels, and quality-of-life tools such as the Short Form 36 
(SF-36), but the approach is not standardized. Moreover, 
despite the effectiveness of iron replacement, long-term 
follow-up indicates fewer than half of females treated for 
iron deficiency experience resolution up to 3 years later.38 
Although iron deficiency continues to be a major public 
health problem in women with HMB,39,40 clinical evidence is 
limited and established cutoffs for iron and ferritin levels 
are lacking. As a result, no official recommendations for 
iron deficiency screening or treatment exist.34 In a review of 
clinical guidelines on the management of women with HMB 
for anemia,41 of 16 identified, 11 offered no recommenda-
tions on screening, four recommended against screening, 
and only eight recommended iron replacement, four each 
with oral and intravenous therapy. The American College of 

Obstetrics and Gynecology (ACOG) recommends a complete 
blood count and serum ferritin level to screen women with 
HMB for iron deficiency38,42 and the ASH suggests annual 
monitoring of women with bleeding disorders and HMB.43 
With no consistent evidence-based approach to screen-
ing and treatment, the deliberations of a recently formed 
ASH task force to determine practice guidelines for the 
management of iron deficiency are eagerly awaited.44 In 
summary, to address and improve gaps in iron deficiency 
care, definitions of iron deficiency should be harmonized, 
reproductive-age females should be routinely screened, 
evidence-based iron replacement regimens implemented, 
provider education improved, and iron deficiency and HMB 
databases maintained to provide evidence-based research.24

Quality of life 
In addition to the burden of iron deficiency, women with 
VWD and HMB have poor quality of life, with fatigue, pain, 
and depression which affect family life, physical health, 
psychological health, and social life.15,45,46 In addition, HMB 
has socioeconomic consequences, including days lost at 
work, depression, and high healthcare costs.32,33,45,47-49 In 
one of the first studies of HMB in women with VWD,4 sig-
nificant morbidity was associated with gaps in health care, 
including delay in diagnosis, failure to obtain a preoperative 
bleeding history to prevent postoperative bleeding, and lack 
of recognition that bleeding disorders occur in women or 
that HMB could be part of an underlying bleeding disorder. 
While 25% of this cohort underwent hysterectomy at a me-
dian of 34 years of age and 13% experienced postpartum 
bleeding, the majority of women in this study considered 
HMB ‘normal’ in their family. These findings underscore the 
public health importance of obtaining a personal and family 
bleeding history in women with HMB and the importance 
of early recognition, testing, and intervention.9,50

The impact of HMB on quality of life is most commonly as-
sessed by the SF-36,45,49,51 which has confirmed the greater 
impact of HMB on health and well-being, with poorer SF-36 
scores in women with bleeding disorders than in women 
with normal hemostasis.45 HMB affects family life, physical 
health, work life, psychological health, and social life,47 and 
is associated with anxiety, depression, and barriers to care, 
contributing to poor quality of life,32,41,48 further reduced by 
lack of effective therapies for HMB.15,20,46,47,49,51 To achieve eq-
uitable health for women with HMB, accurate diagnosis, ac-
cess to multidisciplinary care,5,25,31,52 and provider and patient 
education9,30 are needed. Prospective data collection through 
registries that include women,25 family genetics and genom-
ics research6,22,23 should be encouraged, as should patients’ 
participation in the design and conduct of VWD research.26

Treatment of heavy menstrual bleeding in women with 
von Willebrand disease
The lack of safe, effective treatment for HMB in women 
with VWD is a persistent public health problem,39 with 
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few randomized trials available to guide treatment and 
condition international guidelines regarding hormonal 
and non-hormonal agents.43 Therapeutic options avail-
able to treat HMB include hormonal, hemostatic, surgical 
or non-factor agents, and there are a number of novel 
non-factor hemostatic therapies in development (Table 
2). Yet, the choice of therapy requires the development of 
an HMB treatment plan. This plan is centered on the pa-
tient, her preferences, lived experience, and reproductive 
plans.21,25,43 Decisions should be made within a supportive, 
collaborative multidisciplinary team that includes a gyne-
cologist and a hematologist.5,25,31,52 Factors that may affect 
a woman’s decision regarding HMB treatment include the 
severity of her VWD, fertility plans, requirement for con-
traception, underlying gynecologic disease, and potential 
side effects of treatment, as well as potential risk factors, 
including age, body mass index, diabetes, hypertension, 
polycystic ovary disease, and endometrial hyperplasia or 
malignancy.43 
How does the type and severity of VWD impact deci-

sion-making? Importantly, the severity of the woman’s VWD 
and current treatment for non-HMB bleeds are critical in 
therapeutic decision-making. While no specific guidelines 
exist, there are some practical approaches. If a patient 
has mild or moderate disease and is not receiving any 
routine therapy, first-line drugs might include hormonal 
products, antifibrinolytic agents, or hemostatic agents. 
By contrast, if a patient has severe disease (e.g. type 2 
or type 3 VWD) and is already receiving a hemostatic 
agent for non-HMB bleeds, then changes in the dose or 
type of current hemostatic agent, e.g., a clotting factor 
concentrate, or addition of an antifibrinolytic agent, or a 
hormonal agent might be considered. The future use of 
off-label hemostatic or novel non-factor agents currently 
in preclinical studies or clinical trials (Table 2) will require 
the same careful assessment of the patients before an 
agent is added to a treatment plan. Finally, after the ini-
tiation of any therapeutic agent, response to treatment 
should be assessed including by the PBAC, ferritin and 
hemoglobin levels, and quality of life.53 

Therapeutic approaches Mechanism of reducing HMB Type of VWD Route of administration
Current approaches

DDAVP58,59 Releases VWF from endothelium,  
increases VWF and FVIII Type 1, 2 IV, SC, IN

Tranexamic acid60,63 Inhibits fibrinolysis Type 1, 2, 3 IV, PO
Combined oral contraceptive54 Increases FVIII and VWF synthesis Type 1, 2, 3 PO

Levonorgestrel intrauterine system56,57 Releases local progesterone into the uterine 
cavity Type 1, 2, 3 IU

Plasma-derived VWF61 Increases VWF exogenously Type 1, 2, 3 IV
Recombinant VWF62,63 Increases VWF exogenously Type 1, 2, 3 IV

Endometrial ablation5,50,64 Removes endometrium by curettage, 
radiofrequency or microwave energy Type 1, 2, 3 -

Hysterectomy6,65 Removes uterus Type 1, 2, 3 -
Novel approaches

Efanesoctocog67,68 Fusion protein FVIII-Fc-VWF-XTEN, 
increases FVIII exogenously Type 2N IV

Emicizumab69-71 Bispecific monoclonal antibody, mimics FVIII Type 2, 3 SC

Rondaraptivon pegol BT20072,73 Aptamer blocks VWF-binding LRP1, 
increases VWF half-life Type 2B SC

KB-V13A1274 Nanobody binds VWF and albumin, 
increases VWF half-life

Type 2B
Preclinical SC

VGA03975
Monoclonal antibody to protein S  

inhibits TFPI and APC,  
improves thrombin generation

Preclinical IV, SC

HMB-01176 Bispecific antibody binds FVIIa,  
prolongs FVIIa half-life Preclinical IV

Platelet nanoparticles77 Nanoparticle binds VWF, platelets,  
prolongs VWF half-life

Type 2B, 3
Preclinical SC

siRNA78-81 Allele-specific siRNA Type 2A, 2B
Preclinical IV

AAV gene therapy82 AAV targets endothelium VWF Preclinical IV
HMB: heavy menstrual bleeding; VWD: von Willebrand disease. DDAVP: desmopressin; VWF: von Willebrand factor; FVIII: factor VIII; IV: intra-
venous; SC: subcutaneous; IN: intranasal; PO: per os; IU; intra-uterine; LRP1: low-density lipoprotein receptor-related protein 1; TFP1: tissue 
factor pathway inhibitor; APC: activated protein C; FVIIa: activated factor VII; siRNA: small interfering RNA; AAV: adeno-associated virus.

Table 2. Therapeutic approaches to reduce heavy menstrual bleeding in females with von Willebrand disease.
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Current hormonal and hemostatic therapies

Hormonal agents. While treatment of HMB is typically initiated 
with single-agent therapy, ultimately, most adolescents and 
women require two or more agents, typically hormonal and 
hemostatic, to reduce HMB.43,54 The first agent generally pre-
scribed to reduce HMB is a hormonal agent, either combined 
hormonal contraception or the levonorgestrel intrauterine 
system (Table 2).43 Low-dose formulations of combined hor-
monal contraception generally prescribed to women with HMB 
may be insufficient, with mid-level dosing typically required 
to reduce HMB in women with VWD. The advantages of the 
levonorgestrel intrauterine system are long-term HMB pro-
tection not requiring a daily pill and avoidance of common 
side effects of combined hormonal agents, e.g. headache, 
bloating, mood changes and, less commonly, hypertension.54,55 
The UK Haemophilia Centre Doctors’ Organisation (UKHCDO) 
guideline recommends the levonorgestrel intrauterine system 
as a first-line therapy for all women with bleeding disorders 
who do not wish to conceive,5 although the scarcity of data 
from five case series suggests low certainty regarding the 
effectiveness of the system compared with other therapies 
for HMB in women with VWD.56 

Hemostatic agents. Among hemostatic agents available 
to treat HMB, an initial approach is the intranasal agent 
desmopressin (DDAVP) which releases VWF from the vas-
cular endothelium (Table 2).58,59 While DDVAP can be given 
intravenously, the intranasal route allows for treatment at 
home, and when used for 3-5 days of the menstrual cycle, 
complications including tachyphylaxis and fluid retention 
are rare, although DDAVP is usually ineffective in type 3 
and most cases of type 2 VWD. Tranexamic acid (TXA), an 
oral antifibrinolytic agent taken three times daily,60 is pre-
ferred over DDAVP as, despite the pill burden, it is more 
effective in reducing HMB as shown in a randomized trial 
and observational study.54,60 
For girls or women intolerant of or unresponsive to hor-
mones, DDAVP, or TXA, intravenous factor replacement ther-
apy may be prescribed. Various clotting factor concentrates, 
including plasma-derived VWF with different VWF/factor 
VIII (FVIII) ratios61,62 and recombinant VWF with no FVIII62,63 
(Table 2), have been shown in clinical trials to safely and 
effectively reduce bleeding, including HMB, in women with 
VWD. Their use is limited by the cost and the inconvenience 
of intravenous infusion. In a randomized, crossover trial of 
women with mild VWD comparing recombinant VWF and 
TXA, both agents reduced HMB as measured by the PBAC, 
but neither agent corrected PBAC to the normal range, and 
as TXA is less costly, it may be the more cost-effective 
approach.63 Future studies are needed to assess these 
agents in more severe VWD, in combination, and in combi-
nation with hormonal agents, given the lack of thrombotic 
risk when combining hormones and hemostatic agents in 
clinical practice.62 

Surgical approaches for heavy menstrual bleeding
For women who have completed childbearing, surgical 
options include endometrial ablation5,50,64 and/or hysterec-
tomy.5,65 Endometrial ablation prevents HMB by removing 
the endometrial lining of the uterus by heated liquid, ra-
diofrequency, or microwave energy. The procedure is safe 
and effective in reducing HMB, with a 1% risk of procedural 
bleeding and up to 5% requiring a repeat procedure.64,66 In 
women for whom all other options have failed, hysterectomy 
may be performed.5,65 As compared with ablation, hyster-
ectomy has a higher frequency of intra- and postoperative 
bleeding, 2%, and blood transfusion requirement, 7%.5 For 
any surgical procedure in patients with VWD, a hemostatic 
plan should be written specifying the procedure, bleeding 
risks, type of anesthesia, planned hemostatic agents and 
route, and frequency and duration of follow-up.5

Off-label use of Food and Drug Administration-approved 
therapeutics 
In addition to the standard Food and Drug Administration 
(FDA)-approved hemostatic and hormonal agents (Table 
2), there is increasing interest in off-label use of FDA-ap-
proved factor and non-factor therapies for HMB given their 
longer half-life, which could allow for once per menstrual 
cycle dosing (Table 2). 
These agents include efanesoctocog alfa, the long-acting 
fusion protein FVIII-Fc-VWF-XTEN, which decouples the 
FVIII-VWF interaction to achieve a prolonged half-life of 7 
days and is safe and effective in hemophilia A.67 Its effec-
tiveness in VWD was first reported in a 78-year-old woman 
with homozygous type 2N VWD and a FVIII level of 0.05 IU/
dL undergoing dental extraction.68 Following intravenous 
infusion, there was sustained FVIII elevation with no bleed-
ing. The lack of an increase in VWF levels reduces concerns 
about adverse cardiovascular effects, but future use of 
efanesoctocog alfa in VWD will require clinical trials and 
phenotyping potential subjects as it may not be effective 
in other heterozygous variants or in type 1 VWD. 
Another potential approach to reduce HMB is off-label use 
of emicizumab, the subcutaneous FDA-approved bispecific 
monoclonal antibody that mimics FVIII, and is safe and 
effective in preventing bleeds in hemophilia A and B with 
and without inhibitors.69 In vitro studies have demonstrat-
ed that emicizumab improves thrombus formation under 
shear in all types of VWD.70 Recently, it was successfully 
used off-label to treat hemarthroses in type 2 and 3 VWD, 
and in a young girl with type 3 VWD and HMB refractory to 
standard therapy and complicated by hypovolemic shock.71 
Clinical trials of emicizumab in patients with VWD are in 
progress while off-label use continues, underscoring the 
need for better therapies in this population.

Novel non-factor therapies in development
A number of novel non-factor agents are in preclinical devel-
opment which may prevent HMB in women with VWD (Table 2). 
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BT200 is a pegylated aptamer, rondoraptivon pegol, which 
delays VWF clearance and prolongs the half-life of VWF by 
binding VWF A1, reducing its interaction with macrophage 
LRP1.72 In a phase II trial in type 2B VWD, subcutaneous 
BT200 was safe and improved VWF and FVIII levels and 
platelet counts and restored high molecular weight mul-
timers.73 
KB-V13A12 is a nanobody-based bispecific antibody that 
increases VWF half-life by simultaneously binding VWF 
and albumin.74 In humanized VWD1 mice, subcutaneous 
administration increased VWF antigen (VWF:Ag) levels for 
up to 10 days, and restored multimers and hemostasis with 
these effects being comparable to those achieved by VWF 
concentrate.74 
VGA039 is an anti-protein S antibody that inhibits tissue 
factor pathway inhibitor and activates protein C to improve 
thrombin generation.75 When given subcutaneously or in-
travenously to VWF-deficient mice, thrombin generation 
was increased in both in vitro and ex vivo studies.75 
HMB-001 is a bispecific monoclonal antibody that binds 
activated factor VII (FVIIa) and targets it to the activated 
platelet surface, promoting factor X activation and thrombin 
generation.76 When administered subcutaneously to mon-
keys, there was in vivo accumulation of FVIIa and, when  
studied ex vivo in Glanzmann’s thrombasthenia platelets, 
HMB-001 improved fibrin formation, suggesting its potential 
to treat disorders for which FVIIa is effective. 
Synthetic platelet liposomal nanoparticles contain surface 
peptides that bind collagen, VWF, and activated platelets.77 
In tail clip assays in type 2B and type 3 VWD mice, synthetic 
platelet nanoparticles reduced blood loss to an amount 
similar to that occurring in wild-type mice. 
Small interfering RNA (siRNA) VWF selectively inhibits trans-
lation of a specific mutant VWF transcript. In a model of 
type 2A VWD, after intravenous injection, it improved VWF 
protein expression and multimerization.78,79 In a heterozygous 
2B mouse model, after intravenous injection multimeric 
structure normalized and collagen binding and bleeding 
times improved.80 Endothelial siRNA delivery via encapsu-
lation in lipid nanoparticles also resulted in allele-specific 
VWF inhibition.81 
Adeno-associated virus VWF gene therapy, using an endo-
thelial-specific dual hybrid adeno-associated virus vector, 
successfully delivered VWF cDNA in vitro in human umbilical 
vein endothelial cells and in vivo in VWD mice, resulting in 
long-term VWF expression.82 
In summary, these data suggest that, if proven in clinical 
trials, these novel agents may have therapeutic potential 
to reduce HMB.

Obstetric considerations 

The risk of postpartum hemorrhage (PPH) in VWD has been 
known since the first description of the disease when Erik 

von Willebrand described the bleeder family in Åland in 
1926; he reported predominance in girls and women due 
to “genital hemorrhage” in connection with menstruation 
and delivery. Among the female members in the family, five 
deaths have occurred due to bleeding. Hjördis, the index 
case, died during her fourth menstrual period and her ma-
ternal grandmother, Mrs. Augusta S, had bled to death in 
childbirth.1 However, it is only in recent years that attention 
has been drawn to the risks and challenges facing women 
with VWD when planning to conceive and during pregnancy, 
delivery and the postnatal period. While the risk of PPH is 
well established in women with VWD, data remain limited 
on bleeding risks and complications during pregnancy such 
as miscarriage and antepartum hemorrhage. Similarly, there 
is a lack of high-quality data to support evidence-based 
management during pregnancy and delivery. Thus, uncer-
tainties and variations exist in clinical practice when man-
aging pregnant women with VWD. An international survey of 
132 healthcare professionals from 39 countries conducted 
in 2021 through the ISTH identified considerable dispari-
ties in maternity care and wide variations in the antenatal, 
peripartum and postpartum management of women with 
VWD.83 To overcome these challenges and address current 
knowledge gaps, international collaborative research and 
common data collections are required to provide evidence 
for improved and equitable maternity care. 

Changes in factor VIII and von Willebrand factor levels in 
pregnancy 
Changes in FVIII and VWF levels during pregnancy vary 
among women with VWD depending on the severity and 
type/subtype of VWD as well as the underlying genetic 
mutation. In women with type 1 VWD, there is a progressive 
pattern of increase in FVIII and VWF during pregnancy84,85 
and most women with mild VWD (baseline VWF and FVIII 
levels >30 IU/dL) achieve factor levels in the normal range 
at the end of pregnancy.84,86 Conversely, those with more 
severe deficiency (baseline factor levels <20 IU/dL) exhibit 
a poor hemostatic response to pregnancy because they are 
more likely to have compound heterozygote VWD genetic 
alterations or variants causing increased VWF clearance.86 
In type 2 VWD, there is usually an increase in FVIII and 
VWF:Ag but no or a minimal increase in VWF activity.85 In 
type 2B, thrombocytopenia may develop or worsen during 
pregnancy due to spontaneous platelet aggregation by 
increased abnormal VWF multimers. Women with type 3 
VWD show no increase in FVIII and VWF levels during preg-
nancy.84 Figure 1 demonstrates changes in FVIII and VWF 
levels in pregnancy. The pregnancy-induced rise in FVIII 
and VWF starts to decline from day 3 after delivery and 
factor levels approach baseline within a week, returning 
to non-pregnant levels by the third week after delivery.87,88

Given the heterogeneity of VWD and variability of hemostatic 
responses to pregnancy, it is recommended that coagu-
lation factors (FVIII, VWF:Ag and VWF:RCo), and platelet 
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count in women with type 2B VWD, are monitored during 
pregnancy and at booking, prior to invasive procedures, and 
repeated at each trimester of pregnancy89 to identify those 
who require hemostatic treatment in case of emergencies 
and during delivery. Monitoring may also be necessary after 
delivery, especially for women, to determine the extent and 
duration of hemostatic treatments required.88,89 

Antenatal bleeding risks and complications 
There is a lack of prospective data in the literature on the 
risk of bleeding during pregnancy, miscarriage (defined as 
loss of pregnancy before viability, i.e., 24 weeks of gesta-
tion) and antepartum hemorrhage (vaginal bleeding from 
24 weeks of gestation) in women with VWD. Retrospective 
cohort studies indicate no difference in miscarriage rate 
among women with VWD, including those with type 3 severe 
VWD, compared to the general population.84,90-92 Similarly, 
VWD does not appear to be associated with an increased 
risk of placenta-mediated pregnancy complications.91,92 A 
large national database from the United States including 
4,067 deliveries in women with VWD found no increase in 
fetal growth restriction, placental abruption or preterm 

births compared to those in women without VWD.93

Antepartum hemorrhage/bleeding is vaginal bleeding oc-
curring from 24 weeks of pregnancy and prior to delivery. It 
complicates 3-5% of pregnancies in the general population 
and is often associated with adverse perinatal and mater-
nal outcomes.94 An increased risk of antepartum hemor-
rhage has not been reported in case series of women with 
VWD.84,86,95 In a study including 100 women with type 3 VWD 
who had delivered at least one child with no prophylactic 
therapy during pregnancy, no bleeding was reported during 
the antenatal course.91 However, a case-control study by 
the Healthcare Cost and Utilization Project of the Agency 
for Healthcare Research and Quality utilizing the United 
States Nationwide Inpatient Sample reported antepartum 
bleeding in 280/4,067 (6.8%) women with VWD, which is 
10 times more frequent than in the control group, but with 
no increase in the risk of placental abruption or other 
antepartum hemorrhage-associated adverse pregnancy 
outcomes.93 It possible that women with VWD are more 
likely to be admitted to hospital during pregnancy if they 
experience antepartum hemorrhage, even if the bleeding 
is mild. 

Figure 1. Changes in factor VIII and von Willebrand factor during pregnancy in women with von Willebrand disease. FVIII:C: fac-
tor VIII procoagulant activity; VWF:Ag: von Willebrand factor antigen; VWF:RCo: von Willebrand factor ristocetin cofactor. Figure 
reproduced, with permission, from the Mediterranean Journal of Hematology and Infectious Diseases.86
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Anemia, especially anemia due to iron deficiency, is very 
common among pregnant women worldwide and associ-
ated with adverse maternal and fetal/neonatal outcomes. 
Women with VWD may enter pregnancy with preexisting 
iron deficiency or anemia due to their bleeding tenden-
cy and longstanding HMB. With increasing iron demand 
during pregnancy, especially towards the third trimester 
of pregnancy to meet the demands of the growing fetus, 
women with VWD are more prone to developing anemia. 
In the case-control study mentioned above93 at the time 
of delivery, women with VWD were twice more likely to be 
diagnosed with anemia during pregnancy. 
Anemia is a significant risk factor for PPH96 and maternal 
mortality due to PPH.95 The risk of death for women with 
PPH has been reported to be almost 7-fold higher when 
they are anemic.97 Therefore, Identification and manage-
ment of iron deficiency and anemia are important aspects  
of antenatal care and management of women with VWD. 

Peripartum and postpartum bleeding risks and 
complications 
Maternal risks 
The main maternal bleeding risk in relation to childbirth is 
PPH. Women with VWD are at an increased risk of primary 
PPH (within 24 hours of childbirth) and secondary PPH 
(from 24 hours to 6 weeks after delivery). Due to incon-
sistencies in the definition of PPH and lack of objective 
methods to assess blood loss at delivery, the reported 
rates of PPH among women with VWD are inconsistent 
and vary widely among different studies. In a systematic 
review including 811 deliveries in women with VWD from 71 
case reports and series and 16 cohort studies the overall 
incidence of primary PPH was 34%98 compared to a rate of 
5-8% in the general obstetric population. The study also 
showed a similar incidence of primary PPH in women who 
received peripartum prophylactic treatment and those 
who did not.98 Women with severe VWD and factor levels 
(FVIII and VWF:RCo) <50 IU/dL at the end of pregnancy 
and those with type 2 and 3 VWD are particularly at risk 
of severe PPH with 5-11% of such women requiring blood 
transfusion.84,99 Data from a Dutch retrospective cohort 
study of women with VWD and carriers of hemophilia from 
three HTC between 2002 and 2011 reported a 34% rate of 
PPH and 8% rate of severe PPH (blood loss of 1,000 mL or 
more) with a higher rate in women who received prophy-
lactic treatment because of low factor levels below <50 
IU/dL.100 More recent Dutch data from six HTC between 
2012-2017 showed  comparable and stable rates of 28% 
and 10% for PPH and severe PPH, respectively.101 Women 
with factor levels <50 IU/dL and those with type 2 and 3 
VWD also had the highest incidence and severity of PPH.101 

Even in women with VWD, the most common causes of 
PPH are uterine atony, retained placenta/placental tissue, 
and genital tract trauma. The incidence of PPH is increas-
ing in the general population due the changing obstetric 

population (e.g., increasing maternal age and obesity) and 
obstetric practice (increasing rate of induced labor and 
Cesarean section, etc.) which is culminating in increasing 
obstetric risk factors, particularly for uterine atony. Al-
though the available evidence on peripartum management 
in women with VWD remains of low quality, over the years 
there has been increased awareness and improved joint 
obstetric and hematology care for the peripartum manage-
ment of women with VWD. However, there remains room 
for further improvement, especially for those with severe 
disease with low factor levels requiring factor replacement 
therapy to ensure adequate hemostatic factor levels at the 
time of delivery. 
Secondary PPH is excessive bleeding from the birth canal 
between 24 hours and 12 weeks after delivery. Because 
pregnancy-induced increases in VWF and FVIII decline after 
delivery to pre-pregnancy levels within 7-21 days,88 women 
with VWD are at an increased risk and typically present 
around day 6-9 after delivery. In contrast to the 1-2% in-
cidence of secondary PPH in the general population, rates 
of 12-20% have been reported among women with VWD, of 
whom 27% needed blood transfusion.84,102 Women with VWD 
are also more likely to experience covert bleeding in the 
form of perineal/vaginal hematomas with any birth canal 
trauma. In a United States study using hospital discharge 
codes, women with VWD were three times more likely to 
have a perineal hematoma compared to women without 
VWD.93 

Fetal/neonatal risks 
There are increases in VWF and FVIII levels in neonates, 
induced by the process of labor and delivery.103 However, 
neonates with severe VWD may still have reduced VWF and 
FVIII levels and potentially be at risk of bleeding. Serious 
bleeding problems are uncommon in infants with VWD, 
including those with type 3 disease. Data on bleeding risk 
in relation to the birth process in neonates with VWD are 
very limited. Among 105 infants and toddlers with VWD <2 
years of age, intracranial hemorrhage was reported in 5%; 
none was associated with delivery.104 However, extracrani-
al bleeding (cephalohematoma) at birth was reported in 
9% of 113 pediatric patients with VWD; half of them were 
delivered by ventouse extraction and scalp bleeding from 
invasive monitoring with a fetal scalp electrode was re-
ported in two cases.105 In another study of 100 children with 
VWD, cephalohematoma was reported in seven; five (71%) 
were delivered with the aid of a ventouse cup.11 There have 
been no reported data on any bleeding complications with 
vitamin K administration or immunization. 

Management of pregnancy 
Antepartum care
A multidisciplinary management approach and collabora-
tion between the obstetric team and the HTC are essential 
for care of pregnancy in women with VWD.25 Women with 
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severe VWD and types 2 and 3 VWD are best managed at 
a maternity unit affiliated to a HTC with access to labora-
tory facilities for monitoring VWF and FVIII levels as well 
as access to hemostatic treatments such as DDAVP and 
factor concentrate, if required.25 However, women with mild 
or moderate type 1 VWD can be safely managed in their 
local obstetric units with close collaboration with the HTC. 
In general, women with VWD do not require routine hemo-
static treatment prophylactically during pregnancy; however, 
each woman should be individually assessed and report any 
bleeding complications. Women with VWD can be exposed 
to antepartum hemostatic challenges such as miscarriage 
and invasive prenatal diagnostic procedures. These events 
mostly occur during the first trimester, typically prior to 
the pregnancy-induced rise in coagulation factors and can 
lead to an increased risk of bleeding complications.84 As-
sessment of bleeding risk and FVIII and VWF levels should 
be performed prior to these events to ensure hemostatic 
support with TXA for those with factor levels >50 IU/dL and 
DDAVP (in responsive cases) or VWF-containing concen-
trates for those with factor levels <50 IU/dL. 
In the event of obstetric bleeding, assessment by the ob-
stetric/midwifery team should focus on identifying underly-
ing obstetric causes and plan the management accordingly106 
in collaboration with the HTC to determine the need for 
hemostatic treatment. TXA can be used for women with 
VWD and bleeding in pregnancy. There are limited data and 
unfounded concerns on a thrombotic risk from the use of 
TXA during pregnancy, but reduced duration of bleeding 
and improved obstetric outcome have been shown with 
TXA in early pregnancy bleeding without any adverse events 
(including thromboembolic events) in a small number of 
studies.106-108 A clotting factor concentrate, whether plas-
ma-derived or recombinant, may be required when there 
is heavy or persistent bleeding, especially in women with 
severe VWD. When there is recurrent vaginal bleeding, 
subchorionic hematoma or previous recurrent pregnancy 
losses, prophylactic therapy with VWF-containing clotting 
factor concentrate should be considered on an individual 
case basis. The mother should also be counselled on the 
lack of evidence to support the efficacy of such an approach 
in improving pregnancy outcome and risks of repeated 
administration of factor concentrates. The choice of con-
centrate is based on the type of VWD and local availability 
but, if appropriate, recombinant factor concentrates are 
the preferred option in pregnancy.
Women with VWD do not require additional antenatal visits 
or obstetric monitoring during an uncomplicated pregnancy. 
Iron deficiency and iron-deficiency anemia are common in 
women with bleeding disorders and are associated with 
adverse maternal and neonatal outcomes and are a sig-
nificant risk factor for PPH.109 Therefore, hemoglobin level 
and iron status should be checked and optimized prior to 
delivery.89,106 Another important aspect of antenatal care 
is preparation for delivery through an individualized mul-

tidisciplinary team plan for intrapartum and postpartum 
management. Maternal bleeding risk is assessed based on 
the type of VWD, third trimester FVIII and VWF:RCo levels 
and bleeding phenotype. The mother should be counseled 
about inheritance and the chance of the fetus being affected 
and the bleeding risk during birth and the neonatal period 
as well as her risk of PPH. The delivery plan should include 
a decision on where the delivery should take place (local 
maternity unit or tertiary center), mode of delivery, pain 
relief and anesthesia, as well as obstetric and hemostatic 
measures to minimize maternal and neonatal bleeding risks. 
The plan should be made available to the mother and all 
her caregivers in advance of delivery and during delivery 
and should take into account all eventualities, including 
preterm delivery. A planned delivery for logistic purposes 
may be considered, if delivery in a tertiary center remote 
from the mother’s residence is deemed necessary.89,106 

Intrapartum and postpartum care

Management of labor and mode and place of delivery. For 
women with severe forms of VWD or carrying a baby po-
tentially at risk of severe VWD, or those with complicat-
ed pregnancies, delivery should be planned in a tertiary 
maternity unit affiliated with an HTC to facilitate timely 
input from healthcare professionals experienced in the 
management of such women and their neonates, access 
to hemostatic agents including factor concentrates and 
laboratory tests. The mode of delivery is, in general, guid-
ed by obstetric indications. However, neonates potentially 
affected by severe VWD (type 2, type 3) can be at risk of 
cranial bleeding during labor and delivery, thus the mode 
of delivery should be considered carefully and individually 
taking into account fetal and maternal risks. Risks and ben-
efits of a planned Cesarean delivery versus vaginal delivery 
should be considered and discussed with the mother. Late 
prenatal diagnosis by third-trimester amniocentesis (when 
the genetic mutation is known) can be considered to guide 
management of labor and delivery in women carrying a 
fetus potentially at risk of severe VWD.89,106 When vaginal 
delivery is planned, use of invasive fetal monitoring such 
as application of a fetal scalp electrode and fetal blood 
sampling and instrumental deliveries, specifically ventouse 
extraction, should be avoided for such fetuses.89,106 Ventouse 
extraction is associated with the highest risk of cranial 
bleeding and its use should, therefore, also be avoided in 
fetuses with type 1 and non-severe VWD, although in these 
cases a fetal scalp electrode and fetal blood sampling and 
low forceps delivery can be used.89

Neuraxial analgesia/anesthesia (neuraxial block). The use 
of neuraxial block, including neuraxial analgesia and anes-
thesia, in women with VWD for pain management in labor 
and for anesthesia for Cesarean sections remains contro-
versial with considerable variation among healthcare pro-
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fessionals in relation to its suitability and safety. A survey 
of 139 healthcare professionals from 39 countries showed 
differing practices internationally and among individual 
healthcare professionals, with a considerable proportion 
of the professionals considering neuraxial block unsuitable 
regardless of type of VWD, factor levels and clotting factor 
concentrate supplementation.83 Thus, many women with 
VWD may unnecessarily be denied this effective form of 
pain relief and subjected to risks of general anesthesia. 
The main concern is increased risk of spinal/epidural he-
matoma.110 The rate of this complication is very low in the 
general obstetric population (1/68,000). The data on this 
risk in women with VWD, especially those with type 2 and 
3, are limited, reflecting a lack of evidence to support de-
finitive recommendations and guidelines. Small case series 
have demonstrated a safe use of these procedures when 
factor levels are normalized due to physiological changes of 
pregnancy or with appropriate clotting factor concentrate 
supplementation.43 However, some argue that hemostasis 
cannot be reliably achieved in women with type 2 or 3 VWD 
with supplementation of clotting factor concentrate, even 
when a normal laboratory measurement of VWF activity 
is achieved and, therefore, recommend against neuraxial 
block for these women.43,89,111 
The ASH ISTH NHF WFH guidelines on the management 
of VWD recommend a target VWF activity of 50-150 IU/
dL for the placement of a neuraxial block, and that VWF 
activity should be maintained above 50 IU/dL while the 
neuraxial catheter is in place and for at least 6 hours after 
its removal.43 However, the guidelines do not provide any 
recommendations on the suitability of neuraxial blockade 
and the process of decision-making in different types 
of VWD. Until the emergence of better evidence, the ex-
pert consensus is that neuraxial analgesia and anesthesia 
should be avoided in women with VWF activity <50 IU/dL 
unless the hemostatic defect has been corrected with 
appropriate factor replacement.43,89 For women with type 
1 mild/moderate VWD, the VWF level often reaches normal 
(>50 IU/dL) in the third trimester of pregnancy and TXA 
administration is sufficient hemostatic cover;89 those with 

a more severe form of VWD require an individualized risk 
assessment and planning by the multidisciplinary team 
including an anesthesiologist and hematologist to help 
the mother make an informed decision. Other options for 
pain relief in labor (complementary and pharmacological) 
should be considered and discussed with the mother. For 
a Cesarean delivery the only alternative option is general 
anesthesia, which is associated with a high risk in pregnant 
women especially during an emergency Cesarean section 
and in high-risk mothers such as those with a high body 
mass index. The risks of difficulty in intubation, aspiration 
pneumonia and higher risk of venous thromboembolism 
and PPH with general anesthesia should be weighed against 
the potential risk of spinal hematomas. Table 3 provides 
conditions for the use of regional blocks during labor and 
delivery in women with inherited bleeding disorders.112

Prevention and management of postpartum hemorrhage 
Prevention and management of PPH require a robust mul-
tidisciplinary obstetric and hemostatic plan with mea-
sures addressing obstetric causes of PPH in parallel with 
correction of the hemostatic defect. The plan should be 
documented in the mother’s clinical notes and distributed 
to all involved in her care at the time of delivery and in the 
postpartum period. 

Obstetric measures 
Uterine atony remains the commonest cause of PPH even 
in women with VWD, thus active management of the third 
stage of labor (including controlled cord traction to expedite 
placental delivery and the use of prophylactic uterotonics 
administered at the time of delivery) is crucial for reduc-
ing blood loss at delivery and the risk of PPH. In women 
with severe bleeding disorders use of additional utero-
tonics is recommended.89,106,113 Monitoring of blood loss by 
semi-quantitative methods, such as graduated containers 
and gravimetric weight measurement of blood on drapes 
and swabs (converting 1 g to 1 mL), provide a more accurate 
estimation of blood loss compared to the traditional sub-
jective visual assessment and assist in early detection of 

1. Multidisciplinary management involving hematologists, anesthetists, obstetricians, and the mother.
2. Detailed counseling on the benefits and risks of neuraxial block and its alternatives to help the mother make an informed decision.
3. Careful assessment of coagulation status, including assessment of clotting factor during third trimester, and bleeding phenotype, including 
personal and family bleeding history.
4. Availability of therapeutic products and laboratory facilities to ensure adequate response to treatment.
5. Plan of management made antenatally during the third trimester, clearly documented, and readily available to professionals attending the 
woman in labor.
6. Normalization of the coagulation defect by either pregnancy-induced rise in coagulation factors or the use of appropriate prophylactic 
treatment prior to regional block procedures.
7. Meticulous technical skills in the administration of regional block by an experienced anesthetist.
8. When an epidural catheter is placed, maintenance of adequate hemostasis prior to catheter removal, as the risk of bleeding is no less 
than with insertion.
9. Awareness and surveillance for symptoms and signs of potential complications.

Table 3. Conditions for the use of a regional block in women with inherited bleeding disorders during labor and delivery.
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PPH. This approach is now recommended for all delivering 
mothers and especially those at risk, such as women with 
VWD.19 Other measures to reduce blood loss and lower the 
risk of PPH include timely and adequate surgical hemostasis 
of any surgical wounds such as episiotomies, vaginal tears 
and Cesarean section wounds. Similarly, retained placenta/
placental pieces should be recognized and managed with-
out any delay. Once PPH is diagnosed, management should 
follow the protocol for PPH, including the use of medical, 
mechanical, radiological and surgical interventions to con-
trol the bleeding in close collaboration with HTC staff to 
manage hemostatic treatments, discussed below.
The plan to prevent and manage secondary PPH should 
include diagnosis and correction of iron deficiency and ane-
mia before the mother is discharged from the hospital. The 
mother and community healthcare professionals involved 
in her care after discharge should be made aware of the 
risk of secondary PPH, the plan for hemostatic treatments 
during the puerperium and a pathway for easy access to 
input from the obstetric team and the HTC staff when 
required. A postnatal follow-up 6-8 weeks after delivery 
provides an excellent opportunity to address a mother’s 
concerns including those related to bowel and bladder 
function, breastfeeding, postnatal depression, resumption 
of sexual intercourse and contraception. 

Hemostatic management
The correction of coagulation defects with appropriate 
hemostatic agents is an essential aspect of management 
during labor and delivery for the prevention of PPH and 
safe provision of neuraxial block. Treatment options include 
TXA, desmopressin, and VWF-containing concentrates. The 
treatment regime and its duration are determined based 
on maternal bleeding risk after assessing the woman’s third 
trimester VWF and FVIII levels and bleeding phenotype, 
her obstetric risk factors for PPH such as uterine fibroids, 
multiple pregnancy, and placenta previa; the planned mode 
of delivery and type of analgesia and anesthesia for delivery 
should also be taken in consideration as a higher level of 
hemostatic cover is required for a Cesarean delivery and 
when neuraxial block is planned compared to a normal 
vaginal delivery.
TXA is the recommended hemostatic agent for delivery 
and the postpartum period in women with a VWF level of 
at least 50 IU/dL: a dose of 1 g is given once the mother 
is in established labor90 and repeated every 6 hours, then 
continued for 4-6 weeks postpartum to mitigate the risk of 
secondary PPH. The intravenous route of administration is 
preferred during labor because of slower gastric emptying 
and increased risk of vomiting, especially prior to and for 
24 hours after neuraxial analgesia/anesthesia or opera-
tive deliveries. TXA is also used in combination with other 
hemostatic treatments (DDAVP or factor concentrate) for 
women with third trimester VWF activity <50 IU/ dL.107

Desmopressin is a treatment option for women with type 1 

VWD and selected type 2 VWD with baseline VWF and FVIII 
levels higher than 10 IU/dL, but a prior test dose is recom-
mended because of variability in response to this agent. 
Desmopressin is contraindicated in type 2B VWD because 
it can exacerbate thrombocytopenia due to an increase in 
platelet binding and it is not used in type 3 VWD because 
of lack of response.111 In a recent systematic review including 
273 pregnancies in women with inherited bleeding disorders, 
212 of whom were women with VWD, desmopressin was safe 
and effective in preventing and managing PPH especially 
in VWD.38 Side effects were reported in two mothers: one 
case of hyponatremia and water intoxication seizure and a 
second pregnancy with transient neurological symptoms.114 
Thus, fluid intake should be limited to 1.5 L for 24 hours 
following desmopressin administration, repeated dosing 
should be avoided and monitoring of fluid intake and out-
put and electrolytes may be required for women receiving 
intravenous fluids and for those in whom oxytocin is used 
for induction or augmentation of labor. 
Prophylactic cover with clotting factor concentrate is re-
quired in severe VWD, in those with factor levels <50 IU/
dL at term and type 2 and 3 VWD. There is a lack of clear 
guidance on the recommended peak target VWF and FVIII 
activity levels and laboratory monitoring for women receiv-
ing clotting factor concentrate for the prevention of PPH. 
In general, a target level of 100-150 IU/dL is recommended 
at delivery, and a trough level should be maintained above 
50 IU/dL until hemostasis is secured (5 days following vag-
inal delivery and 7-10 days after Cesarean section).43,88,89,100 

Monitoring of pre- and post-treatment levels of VWF and 
FVIII levels is recommended to ensure hemostatic levels 
are attained.89,106 Monitoring platelet counts and platelet 
transfusion are also recommended to maintain the platelet 
count >50x109/mL in type 2B VWD.
Several studies have documented increased blood loss 
and higher rates of PPH in women with VWD despite factor 
replacement, possibly due to inadequate clotting factor 
concentrate cover or to increased consumption and re-
duced half-life of VWF and FVIII in parturient mothers.88,100 
Additionally, the rate of PPH remains higher in women with 
factor levels >50 IU/dL, leading the Dutch national guideline 
in 2017 to increase the factor level cutoff for peripartum 
clotting factor concentrate prophylaxis to >80 IU/dL and 
raise the target level to 150 IU/dL to meet the much higher 
physiological levels seen in women without VWD.101 Since 
then, a Dutch study, “The PRegnancy and Inherited bleeding 
DisordErS” study  (NTR: NL6770)” has started a prospective 
data collection to assess PPH in VWD, and the impact of 
increasing clotting factor levels on the incidence of PPH.
The choice of VWF factor concentrate, including plasma-de-
rived or recombinant VWF, with differing ratios of VWF and 
FVIII (Table 2), will depend on local availability and FVIII 
levels in the third trimester. High purity concentrates with 
a low FVIII content or recombinant VWF concentrate are 
advisable for women with a high third trimester FVIII level, 
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e.g., some women with type 2 VWD, to avoid accumulation 
of FVIII and associated risk of venous thromboembolism 
with repeated dosing. Recombinant VWF concentrate is 
now licensed for use in several countries, but data are 
limited in relation to its use in pregnancy and the peripar-
tum period. In a small study of 12 deliveries in women with 
VWD, there was no difference in frequency of PPH between 
women receiving recombinant or plasma-derived VWF.115 
To minimize risk of secondary PPH, VWF concentrate may 
be required for a few weeks after delivery in women with 
severe VWD, especially type 3 VWD. In addition, TXA 1 g six 
hourly should be continued during the puerperium (4-6 
weeks) until the lochia stops. 
Pregnancy and the postpartum period are associated with 
an increased risk of venous thromboembolism. Women with 
VWD were no less likely to experience a pulmonary embo-
lism after childbirth than women without VWD.93 Therefore, 
women, especially those receiving factor concentrate, 
should be carefully assessed and appropriate postnatal 
prophylaxis against venous thromboembolism should be 
advised. Mechanical methods should be employed, and 
low-molecular-weight heparin should be considered in 
high-risk women, with adequate correction of VWF and 
FVIII levels.89,106

Management of the neonate 
The diagnosis of mild/moderate VWD is difficult in neo-
nates because of physiologically increased VWF levels at 
birth and in the first few months of life.116 However, normal 
values of VWF can exclude severe type 1 and types 2 and 
3 VWD in the neonate. For neonates at risk of severe VWD, 
a cord blood sample should be obtained and sent to the 
hemophilia laboratory for assessment of VWF and FVIII lev-
els and the parents should be informed of the test result 
and subsequent management for their newborn. Neonates 
diagnosed with severe VWD can be at risk of bleeding from 
intramuscular injection and should receive vitamin K orally 
and immunization via a subdermal route. Registration and 
follow-up with the HTC should be arranged. For neonates at 
risk of mild/moderate VWD, the diagnosis can be deferred 
unless there is a clinical indication (e.g., if the neonate 
requires surgery) and vitamin K and immunizations can be 
given via the intramuscular route.89

The future outlook for women with 
von Willebrand disease and other 
inherited bleeding disorders 

Clinical research and trials
Important principles to consider in planning for future re-
search in women with VWD are to include women in clinical 
trials27 and to address VWD-specific issues in trials.21 These 
trials should incorporate principles of care for women25 

and assure that women’s issues are addressed and rec-
ognized in research.21 With their lived experience, women 
with VWD offer tremendous potential not only through 
their participation in clinical trials but also by their con-
tribution to trial design and advocacy, promoting women’s 
issues in research.21,26,27 The goal of VWD-specific research 
should be to assure that trial endpoints are feasible and 
patient-focused. As VWD is a rare disease, clinical trials 
should include novel designs, a core set of clinical outcomes 
and feasible, patient-focused trial endpoints.117 Trials should 
be optimized by rare disease design, and diversity, equity, 
and inclusion should be integrated into every trial.118 Efforts 
should be made to harmonize demographic terminology, and 
enhance awareness of implicit bias in enrollment, eligibil-
ity criteria, and adoption of novel approaches to enhance 
success, e.g., running trials within medical records, at the 
HTC, involving community physicians and support staff, so 
that patient care and research can be linked for advocacy, 
policy, and funding.26

Transformative insights for hematology
So, what are the implications and insights of treatment and 
research in women with bleeding disorders and solutions 
to the problem of HMB which could transform hematol-
ogy? The critical themes that are recognized for the care 
of women with HMB in hematology, if not all medicine, 
are to include women in all research including new drug 
development while maintaining careful surveillance for 
safety (fertility, teratogenicity, thrombosis) when adapting 
therapeutics for the treatment of women.23 The patients’ 
perspective is central to opening up dialogue with women 
concerning their treatment preferences and reproductive 
plans. Their care should be comprehensive and involve a 
family history and genetic testing and, given the pervasive 
burden of iron deficiency in these women, standardiza-
tion of screening, testing, and treatment is essential. To 
accomplish these goals and move into the next 100 years 
of VWD management will require prospective clinical trials 
and data collection to better understand the problems in 
order to design better markers, outcome measures, ther-
apeutics, and guidelines. These goals and the model of a 
multidisciplinary support team should help to overcome 
obstacles, find care, identify approaches to promote health 
and improve outcomes for women with other hematologic 
and medical diseases. 

Conclusion and future directions

In this the 100th year since the first description of VWD, 
there have been significant advances and improvements in 
the care of women with VWD. Nevertheless, care for women 
lags, with delay in diagnosis, inadequate access to care, 
insufficient therapies to reduce HMB, and exclusion from 
research studies. While the last 5 years have witnessed 
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international efforts and collaborations to improve the 
management of women with VWD, including international 
guidelines and principles of care for affected women,25,43 
continued research is needed to address knowledge gaps 
and provide data to support evidence-based management 
guidelines. Inclusion of women in clinical trials is essential 
in order to assess the efficacy and safety of new treatment 
options in the management of obstetric and gynecologic 
bleeding and widen the therapeutic choices of women. 
Efforts must also continue to increase awareness and edu-
cation of women and healthcare professionals as well HTC 
staff about challenges faced by women and the provision 
of optimal care to improve the health and quality of care 
and life of women.
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