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Case Report (Part 1)

A 17-year-old woman sought medical attention from her
general practitioner for heavy menstrual bleeding (HMB).
During her menstruation, the young woman suffered from
severe pain and heavy bleeding on days 2 to 4. In school, she
had to change her sanitary protection at least five times daily
to avoid the bleeding soaking through her clothes. Further-
more, the young woman felt tired, especially in the morning
and during exercise. Her family explained her excessive
bleeding as a “heavier variant of menstruation.” During
school sports she collapsed andwas admitted to the hospital.

Introduction

Von Willebrand disease (VWD) is the most common inher-
ited bleeding disorder resulting from a deficiency or dys-

function of von Willebrand factor (VWF), an elongated,
multimeric protein with binding sites for platelets, collagen,
and coagulation factor VIII (FVIII).1 VWF has an integral role
in hemostasis because it binds to and stabilizes FVIII as well
as facilitates platelet adhesion to the injured endothelium.
VWD has been characterized into three types2: type 1, the
most common subtype, is observed in over 75% of cases and
is caused by a partial quantitative deficiency of VWF.3 Based
on the American Society of Hematology (ASH) 2021 guide-
lines on the diagnosis of VWD, VWD patients with a bleeding
phenotype and patients who have a VWF activity level
between 30 and 50% are also classified as having VWD.4

Patientswith VWFactivity less than 30% should be diagnosed
as VWD regardless of bleeding symptoms. Type 2 VWD is
observed in approximately 20% of cases and results from
VWF dysfunction due to qualitative abnormalities. Type 2
VWD has been further subdivided into four subtypes. While
type 2A is characterized by a loss of high-molecular-weight
VWF, type 2B results from a change in the VWF structure
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Abstract Von Willebrand disease (VWD) is the most common inherited bleeding disorder, which
results from a deficiency or dysfunction of von Willebrand factor (VWF). The major
symptoms of patients affected by VWD include mucocutaneous and gastrointestinal
bleeding, easy bruising, and prolonged provoked bleeding due to injury or surgery.
Although women and men are equally likely to be affected by VWD, women continue
to be disproportionately affected by the bleeding challenges. Women with VWD suffer
from sex-specific symptoms, such as menorrhagia, and are at higher risk of reproductive
problems and recurrent miscarriage. Furthermore, pregnant women with VWD are more
likely at higher risk of suffering from primary and secondary peripartal hemorrhage and
anemia and the need for transfusions. Despite being affected by gynecologic and
obstetrical bleeding, women face multiple barriers in obtaining an accurate diagnosis.
This constitutes a problem that needs to be addressed, and early appropriate medical care
should beensured. Thereare several effective treatmentoptions for womenwithVWD that
can significantly improve their quality of life, including desmopressin, VWF concentrates,
hormonal therapy, and antifibrinolytic therapy. During pregnancy, the monitoring of VWF
activity levels is essential. The peripartalmanagement depends on the type of VWDandon
the measured levels of VWF levels and activity prior to delivery.
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leading to an increased affinity to platelets. Type 2M is
caused by a reduced interaction of VWF with platelets, and
type 2N results from reduced binding capacity of VWF to
FVIII. Type 3, the rarest form, occurs in less than 1% of cases
and is due to a virtual absence of VWF.5 Themajor symptoms
that are present in patients involve mucocutaneous and
gastrointestinal (GI) bleeding, including epistaxis, easy
bruising, and HMB, as well as provoked bleeding due to
injury, surgery, and other invasive procedures, especially
dental work.6 HMB is defined as loss of more than 80mL
of menstrual blood per cycle, which in clinical practice
remains difficult to determine. In previous studies, needing
to change the sanitary protection more often than every
2hours, bleeding that soaks through pajamas and/or sheets
at night, and iron deficiency anemia were all correlated with
HMB.7 Studies of women affected by VWD have demonstrat-
ed that approximately 50 to 92% of women with VWD
experience HMB.8 Conversely, the prevalence of bleeding
disorders among women with HMB is high with 5 to 24%.9

Althoughwomen andmen are equally likely to be affected
by VWD, women continue to be disproportionately affected
by the bleeding challenges associatedwithmenstruation and
childbirth and are therefore twice as likely to be diagnosed as
men. In the network of U.S. comprehensive hemophilia
treatment centers, the age-adjusted prevalence of VWD
was twice as high in women as in men for type 1 VWD
and was similar between men and women for types 2 and 3.
The incidence of type 1 has increased over the observation
period of 8 years and has been nearly threefold higher for
women than men (26.2 vs. 9.9/100,000). However, the peak
prevalence has varied by sex, and the peak prevalence of
VWD is at ages 5 to 14 years in males and at ages 15 to 24 in
females.9

Despite the fact that women are more likely to be diag-
nosed with VWD due to their early onset of bleeding symp-
toms, an accurate and timely diagnosis remains a challenge,
and affected womenmay experience delays of up to 15 years
or more from the onset of bleeding symptoms to a VWD
diagnosis.3,9,10

Independent of the severity of the bleeding, women also
had a significant diagnostic delay in comparison to men.3

Several case reports and series have pointed out that
there might be an increased risk of recurrent miscarriage in
VWD patients, but the etiology has not been fully clari-
fied.11–13 Furthermore, VWF is known to regulate angio-
genesis by influencing molecular pathways such as integrin
αvβ3, angiopoietin-2, and galectin-3.14 These pathways
have a role as the master regulators of angiogenesis, endo-
thelial homeostasis, and vascular endothelial growth factor
(VEGF) signaling. In vitro and in vivo studies have shown
that a lack of VWF leads to enhanced vascularization and
consequently to ischemia. Conversely, upregulation of VWF
expression by angiogenic factors was reported to be present
in the tumor microenvironment. Anti-VEGF treatment with
bevacizumab was shown to decrease the plasma levels
of VWF.15

Since deficiencies of VWF are associated with pathological
angiodysplasia andvascularmalformations that account for GI

angiodysplasia and bleeding, the predisposition for angiodys-
plasia accounting for recurrent miscarriage has been consid-
ered as well.14,16–18 The treatment options for bleeding
complications in patients with VWD include desmopressin
(DDAVP), the administration of VWF concentrates including
both plasma-derived and recombinant products, as well as
antifibrinolytic therapy (e.g., tranexamic acid, TxA).19 After
giving DDAVP, the mobilization of stored VWF is achieved
within 30 to 60minutes to reach increased plasma FVIII and
VWF levels, which usually last for 6 to 8hours.20 DDAVP is
generally well tolerated, safe, and cost-efficient. Side effects of
DDAVP administration include hyponatremia, hypotension,
tachycardia, nausea, and malaise.21 In type 2B VWD, DDAVP
is contraindicated due to the potential aggravation of throm-
bocytopenia, and there is no response expected in type 3VWD
patients.

Prior to a prescription of DDAVP, a test-dose infusion at
the time of diagnosis is highly recommended to establish the
dynamics and duration of the response, as well as to deter-
mine the patient’s tolerance to DDAVP. The side effects of
DDAVP application include mild tachycardia, flushing, and
headache, which are attributable to the vasomotor effect of
DDAVP.22 TxA reduces bleeding by inhibiting endometrial
clot-degrading enzymes. The patients’ bleeding history, the
severity of the patient’s bleeding and injuries, the patient’s
interventions or surgery, and the patient’s VWD subtype
should be considered in the treatment and prophylaxis of
VWD. Furthermore, assessing the response to previous ther-
apies in terms of any bleeding events that occurred despite
the substitution of VWF concentrates is essential when
determining further recommendations.

The ASH 2021 guidelines on the diagnosis and manage-
ment of VWD encourage the role of long-term prophylaxis in
patients with VWD.19 Especially in patients with a history of
severe and frequent bleeds, the application of long-term
prophylaxis is recommended to reduce and prevent recur-
rent mucosal bleeds. The role of long-term prophylaxis
should be assessed in affected women with HMB, and
intermittent periodic prophylaxis should also be consid-
ered.19,23 Relevant answers to the questions addressed by
the VWDpanels in the 2021 ASH guidelines on gynecological
and obstetric management are displayed in ►Tables 1 and 2.
The tables summarize key recommendations regarding pro-
phylaxis for frequent recurrent bleeding, management
options for HMB, management of VWD in the context of
neuraxial anesthesia during labor and delivery, and target
VWF and FVIII activity levels for peripartal interventions.
Furthermore, they include recommendations on the man-
agement in the postpartum period.

Heavy Menstrual Bleeding and Other
Reproductive Conditions

HMB is themost common bleeding symptom inwomenwith
VWD, and HMB occurs monthly with significant morbidity,
which includes the development of symptomatic iron defi-
ciency anemia, psychological distress, and reduced quality of
life.24 Furthermore, HMB is associated with lifestyle
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disruptions, such as work and school absenteeism, and
increased health care costs.

Using a validated bleeding-assessment tool, as an initial
screening test is essential to determine the need for more
specific blood testing when diagnosing bleeding disorders,
especially in the primary care setting. The International
Society on Thrombosis and Haemostasis (ISTH) Bleeding
Assessment Tool (ISTH-BAT) is currently the most widely
recommended and used scoring tool in clinical practice.25

Philipp et al developed a short eight-question screening
instrument that targets women with unexplained menor-
rhagia to stratify them in the primary care setting for further
referral and testing. This questionnaire is based on the
bleeding symptoms that are present in women with VWD;
it includes four criteria; and the screening tool is positive if
one of four criteria was met. The criteria include the severity

of HMB, the history of anemia treatment, bleeding episodes
after dental surgery, the history of delivery and general
surgery, as well as the family history of bleeding disorders.26

In addition toHMBbeing amajor symptom, it is not the only
reproductive challenge that women with VWD are at a higher
risk for. A significantly higher incidence ofhemorrhagicovarian
cysts, endometriosis, and endometrial hyperplasia27,28 was
previously reported in affected women. Hemorrhagic ovarian
cysts may result from bleeding into the residual follicle at the
time of ovulation, which potentially leads to intraperitoneal
bleeding and the need for surgical intervention.3,10,28,29 Endo-
metriosis, a chronic condition affecting 5 to 10% of women of
reproductive age inwhichendometrial tissue ispresentoutside
of the uterus, was more likely to be detected in women with
VWD.28,30,31 Clinically, endometriosis is associatedwith severe
cyclic pain, dysmenorrhea, dyspareunia, and dysuria and can

Table 2 Recommendation on obstetric management in VWD; adapted from Connell et al19

Recommendation on obstetric management in VWD

•Monitor the VWF and FVIII activity levels during the third-trimester and generate a plan for anesthesia and delivery in case of
replacement of factor concentrates.

• Use VWF:activity target of 0.50–1.50% over >1.50% for neuraxial anesthesia during labor and pregnancy.

• VWF activity levels should be maintained at 0.50% while an epidural catheter is in place and should be maintained for at least
6 hours after its removal.

• Decisions regarding anesthesia and delivery should be made in advance of the patient’s due date and with the help of a
multidisciplinary team (anesthesia, hematology, and obstetric), and the team should respect the patient’s will.

• Vaginal delivery or caesarean section can be performed when the VWF:RCo activity is maintained>50% and the platelet count
should be maintained at >50�109/L (2C).

• Patients should also be assessed for the thrombotic risk post-delivery, and thromboprophylaxis should be provided.

• The use of tranexamic acid for 10–14 days during the postpartum period reduces the risk of secondary PPH and is
recommended.

• Tranexamic acid may be given systemically via the oral or IV route (oral dose is 25mg/kg (typically 1,000–1,300mg) three
times per day for 10 to 14 days or longer if the blood loss remains significant.

Abbreviations: FVIII, factor VIII; IV, intravenous; PPH, postpartum hemorrhage; VWD, von Willebrand disease.

Table 1 Recommendation on the management of heavy menstrual bleeding (HMB) in VWD patients; adapted from Connell et al19

Recommendation on the management of heavy menstrual bleeding (HMB) in VWD patients

• Women who do not wish to conceive: use of hormonal therapy (combined contraceptive pill or levonorgestrel-releasing
intrauterine system) or tranexamic acid is recommended over desmopressin.

• Women who wish to conceive: use tranexamic acid over desmopressin

• Desmopressin is not effective in type 3 and many type 2 VWD patients and is contraindicated in type 2B VWD.

• Combination therapy might be necessary if the initial treatment is insufficient.

• The role of prophylaxis should be considered.

• Additional treatment for the first several menstrual cycles after the placement of a levonorgestrel-releasing intrauterine
system may be required and should be considered.

• Use of hormonal therapy might be considered beneficial for the treatment of menstrual pain and for the management of
endometriosis and polycystic ovary syndrome.

• Iron deficiency anemia is associated a diminished health-related quality of life and should be treated.

• Affected women should undergo a standard gynecologic exam to rule out common pelvic pathologies, such as fibroids and
polyps.

• Special attention is required in patients who are at high risk of endometrial hyperplasia/malignancies (women age >35 years,
with polycystic ovaries, a high body mass index, and comorbidities, such as diabetes and hypertension).

Abbreviation: VWD, von Willebrand disease.
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result in chronic inflammation, debilitatingpain, and infertility.
Interestingly, the prevalence of endometriosis is increased in
females with subfertility. Retrograde menstruation, which
constitutes one explanation for the pathogenesis of endome-
triosis, may bemore common inwomenwith HMB. Therefore,
it is suspected that womenwith HMB are prone to suffer from
retrograde menstruation, which might facilitate the develop-
ment of endometriosis.3,27,28

Since women affected by VWD are more prone to repro-
ductive problems, the identification, as well as prompt
attention given to the abovementioned symptoms, is essen-
tial to deliver adequate treatment and to prevent it from
becoming chronic.

In terms of the treatment of HMB, the first choice of
treatment should be hormonal therapy that consists of a
levonorgestrel-releasing intrauterine system or with com-
bined oral contraceptives, followed by TxA during HMB and
DDAVP.7,9,32 Hormonal therapy has been shown to be effec-
tive in controlling HMB based on data from women who do
not have bleeding disorders.7 DDAVP can be administered
through the intranasal route, with recommended fixed doses
of 300 μg in women of �50 kg body weight and150 μg in
those<50 kg. By administering DDAVP during thefirst 3 days
of each menses, the menstrual bleeding can be effectively
normalized.33

Previous evidence has suggested that TxA significantly
reduces the amount of menstrual blood loss per menstrual
cycle and improves quality of life for affected patients.6,7,34,35

The recommended oral dosage of TxA for HMB is 1g three
times a day for up to 4 days.34–36 In patients with type 3 VWD
and in women with severe and not otherwise controllable
HMB, the prophylactic administration of VWF/FVIII (40 IU
VWF/kg/d) during thefirst 3 days ofeach period can normalize
menstrual bleeding.37

Pregnancy

Pregnancy is associated with a physiological rise in the VWF
levels and FVIII levels, which is considered to contribute to
improved hemostasis and the preparation for delivery. Due
to the physiological increase in procoagulant factors during
pregnancy, pre-existing bleeding conditions and clinically
relevant bleeding episodes remain particularly rare in
patients with VWD type 1, as well as in affected women
with VWF activities >50 (IU/dL).38

In previous studies, womenwith VWDwere not at a higher
risk of developing pregnancy complications, such as pre-
eclampsia, eclampsia, abruptionof theplacenta, or intrauterine
fetal growth restriction.39 Women with VWD had a higher
probability of undergoing cesarean delivery, which should be
taken into consideration throughout the antepartal manage-
ment and monitoring. Additionally, women with VWD were
more likely to require transfusions due to blood loss. Women
with VWD have had a longer hospitalization for childbirth.27

Furthermore, pregnant women with VWD were more
likely to suffer from anemia and thrombocytopenia, which
are probably explained by the increased bleeding tendency
during and before pregnancy. In an observational study

conducted by Majluf-Cruz et al, in which women with one
or more episodes of postpartum hemorrhage (PPH) were
compared with controls, the proportion of women suffering
from VWD in the PPH group was significantly higher. Retro-
spectively, around 80% of women with PPH had clinical
symptoms suggesting a hemostatic disorder, including
HMB, which emphasizes the predictive role of HMB in
preventing and treating PPH.40

Antepartal Management

Delivery represents amajor hemostatic challenge for women
with VWDwho are at higher risk of developing PPH and who
require transfusions, despite the increases in the plasma
levels of FVIII and VWF during pregnancy.41

In the prenatal assessment, bleeding and the patient’s
family history should be considered. Additional bleeding
disorders, such as FXIII deficiency, should be searched for
and taken into consideration, since they might aggravate
PPH. Furthermore, women with combined bleeding disor-
ders might require combination of treatments. In general,
peripartal therapy, such as replacement therapy, is rarely
required prior to delivery for women with VWD type 1 who
exhibit VWF ristocetin cofactor (VWF:RCo)�50% if no severe
bleeding history is documented in the patient’s medical
history. The risk of bleeding has been shown to be minimal
when the FVIII activity (FVIII:C) and VWF:RCo levels were
higher than 50%.6,16 Therefore, measuring the parameters
within the third trimester (�32–34 weeks) and ahead of the
expected date of delivery should be taken into consideration
when considering the peripartal recommendations.

Furthermore, it is essential to perform blood count exami-
nations, determine thehemoglobin levels of the patients, and
screenwomen for iron deficiency. Since anemia constitutes a
well-established risk factor for PPH and is associated with
adverse fetal and maternal outcomes, women with iron
deficiency should be treated with appropriate therapy.42 In
the case of bleeding complications, the restrictive use of
DDAVP is recommended due to the possible side effects and
interactions, the risk of fetal hyponatremia, and the adverse
effects of preeclampsia. Since DDAVP has been known to
interact with the oxytocin receptor, its use might promote
uterine contraction. However, controversial recommenda-
tions exist because the application of DDAVP is practiced in
the United Kingdom, both in pregnancy and at delivery.

For women with VWD, delivery should be planned in a
specializedhigh-riskobstetric hospital that is affiliatedwith an
obstetrician, a hematologist, an anesthetist, and a neonatolo-
gist and preferably in an institution that has an onsite hemo-
stasis laboratory.43,44 The required peripartal treatments and
substitutions should be generated and sent to the obstetric
hospital in time to avoid a delay in therapy.

Peripartal Management

PPH is defined as blood loss greater than 500mL that occurs
within 24 hours of delivery. Secondary PPH, in contrast to
primary PPH, occurs between 24hours and 6 weeks after
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delivery. PPH represents 25% of all maternal deaths world-
wide,45 and postpartum and severe PPH, in addition to
perineal hematomas, should be considered in women with
VWD.20,42,46–48

The peripartal management depends upon the type of
VWD and the measured levels and activity of VWF. Women
with type 1 VWDwith baseline VWFactivity levels>0.3% are
likely to obtain VMD activity levels that are within the
normal range by the third trimester. In contrast, replacement
therapymay be required (according to themeasured activity
levels and the bleeding severity) inwomenwith type 3 VWD,
type 2 VWD, or type 1 VWDwith FVIII or VWF levels<50% or
whohave combined bleeding disorders and a positivehistory
of severe bleeding. Women with VWD type 2 may reach
normal VWF antigen (VWF:Ag) levels. However, since VWF is
dysfunctional in affected women, replacement therapy may
be required in women who have bleeding conditions (e.g.,
intermittent vaginal bleeding during delivery), and replace-
ment therapymay be essential during delivery. Womenwith
type 2B VWD do not benefit from the pregnancy-associated
rise in VWF. However, thrombocytopenia may worsen in
pregnancy. Therefore, platelet should be measured regularly
during the third trimester to determine if the patient has
thrombocytopenia and to monitor thrombocytopenia if it
develops.1,39,49 A platelet transfusion is recommended if the
platelet count is <50�109/L, and the administration of
VWF/FVIII concentrates should be performed at the time of
delivery.Womenwith type 3 VWD typically do not showany
increase in the VWF levels, even in the last trimester.

To evaluate peripartum management strategies, a cohort
study on 811 deliveries reported primary PPH in 32%
and secondary PPH in 13% of women with VWD.50 Surpris-
ingly, the overall primary PPH incidence in the individual
patient data was 34%, similar between women who received
prophylactic treatment to prevent PPH and those who did
not. Neonatal bleeding events were reported in 4.6% of
deliveries. The authors concluded that there is an ongoing
high risk for PPH, despite prophylactic treatment, and the
need for higher quality evidence from larger prospective
cohort studies to improve management strategies.

The management of obstetric analgesia and anesthesia in
women with VWD requires an individualized risk assess-
ment. The careful assessment of the patient’s coagulation
status and the presence of clotting factors and bleeding
tendency during the third trimester should be performed.
Epidural anesthesia can be recommendedwithout additional
hemostatic measures in women with VWF activity levels
>50 IU/dL before delivery. Spinal anesthesia (e.g., peridural
anesthesia) should not be performed without adequate
replacement therapy in women with antepartum VWF
activity levels <50 IU/dL or in those patients with a history
of severe bleeding.16,19,39,43 Furthermore, VWF levels of
>50 IU/dL should be maintained for the duration of the
catheter placement and prior to the removal of the catheter.

If replacement therapy is required, substitution of
VWF/FVIII concentrates is recommended at a dose of 40 to
60 IU/kg of body weight during the late stage of labor and
should be repeated once daily for at least 3 days, followed

by the administration of oral TxA for a week. It is recom-
mended to extend the substitution of VWF/FVIII concen-
trates (20–30 IU/kg) up to 5 to 7 days to possiblymaintain the
VWF levels at>50 IU/dL to reduce secondary PPH.19 TheVWF
activity levels and the FVIII:C should bemonitored once daily
during the substitution. Further recommendations are sum-
marized in ►Table 2.

After vaginal delivery, concentrates can be administered
for 3 to 5 days, whereas after cesarean delivery, the adminis-
tration of FVIII/VWF concentrates should be prolonged for at
least another 5 days. The peripartal administration of VWF
replacement might cause a prothrombotic situation. There-
fore, FVIII overload should be avoided, and the administra-
tion of VWF products in patients with a low or no FVIII
content is prudent.16

During delivery, bleeding complications may occur not
only inwomenwith VWD, but they can also potentially affect
the child. In type 1 VWD, the bleeding risk is minimal and
negligible, since increased VWF and FVIII activity levels have
been demonstrated in healthy newborns.

In women with VWD who suffer from manifest PPH, TxA,
intravenously 1g, should be applied to decrease the excessive
fibrinolytic activity, since there is increased systemic and local
fibrinolysis. In women with confirmed PPH, the use of TxA
reduced the risk of hysterectomy.35–37,50,51 Thromboprophy-
lactic treatment after cesarean section with low-molecular-
weightheparin shouldbeadministered to patients to attenuate
the risk of venous thromboembolism. Women with VWD are
also at a higher riskof heavy lochia loss during the puerperium,
since the pregnancy-induced rise in VWF and FVIII decreases
within a few days after delivery. For an early detection
of secondary PPH, the patient’s blood loss should be docu-
mented up to approximately 14 days after delivery. In patients
with secondary PPH or heavy postpartum flow (patients who
have to change their sanitary protectionmore often than every
2hours), referral to a hematologist is essential to determine the
VWF levels. TxA can be recommended in patients with heavy
postpartumflow8,51andcanbesafelyprescribed tobreastfeed-
ing women.

The management of pregnant patients requires close
surveillance to reduce the risk of bleeding. The monitoring
and management of women with VWD during pregnancy
and delivery mainly depends on the subtype of VWD, the
activity levels of VWF, and the patient’s bleeding history. The
mere presence of VWD is not a reason to determine that a
patient needs a cesarean section. The replacement treatment
should be planned well ahead of delivery. Both the bleeding
risk for the mother with VWD and the possibility of bleeding
in an affected child must be considered during delivery. In
postpartum management, the decrease in the VWF levels
puts women at higher risk for secondary PPH. In addition to
FVIII/VWF concentrates, antifibrinolytics play an essential
role in the prophylaxis and treatment of PPH and for the
treatment of excessive lochia.

The challenge in the obstetric management of women
with VWD lies in avoiding overcautious management on the
one hand and incautious management on the other hand.
Adopting an overly reluctant management due to the fear of
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bleeding complications and a lack of expertise might lead to
avoiding treatment, such as for the application of neuraxial
anesthesia or cesarean section, if required from an obstetrics
point of view. This could lead to affected women not receiv-
ing adequate treatment, which includes adequate pain
management. Conversely, the normalization or the rise in
the VWF activity levels, which lead to a rare occurrence of
relevant bleeding episodes during pregnancy, might entice
clinicians to adopt incautious practice without close surveil-
lance. To maintain the required balance between providing
adequate obstetric management and pain control while
adequately monitoring the patients, close cooperation with
a hematologist is essential.

Case Report (Part 2)

Referring to the case presented, the patient’s initial blood
work in hospital included a hemoglobin of 9 g/dL (normal: 12–
16g/dL). Iron deficiency anemia was diagnosed because the
patient’s ferritin levels measured 6ng/mL (normal:
9–140ng/mL). The patient’s prothrombin time (PT) and acti-
vated partial thromboplastin time (aPTT) were normal. Intra-
venous fluids were administered as well as an initial
intravenous iron infusion. Furthermore, oral iron supplemen-
tationwas initiated. In the emergency department, the young
woman explained that she suffered from easy bruising when
she was questioned about her medical history. She had no
historyof previous surgeries. Thepatient hadno family history
of bleeding disorders. After discharging the patient, she was
referred for ahematologic consultation sincemenorrhagiawas
suspected. In the hematology department, the patient’s calcu-
lated ISTH-BAT score was 9 (�6 is considered pathologic). Her
PT and aPTTwere within the normal ranges. Special coagula-
tion blood work was performed: her VWF:Ag was 45 IU/dL
(normal: 60–150%), her measured VWF:activity (ristocetin
cofactor) was 38.5, and her FVIII:C was 60%. Her platelet
aggregation testing was normal. Type 1 VWD was assumed.
The patient was provided another appointment to perform
further blood work and coagulation tests, as well as genetic
testing, and eventually a DDAVP trial was arranged. Mean-
while, the patient was given TxA 1g orally three times a day
during menses for a maximum of 4 days. Furthermore, the
patient was referred to the gynecologist to discuss hormonal
therapy for managing her HMB.

Funding
None.

Conflict of Interest
F.E. declared no conflicts of interest.
W.M. has received fees from CSL Behring, LFB, Octa-
pharma, and Takeda.

References
1 Castaman G, Goodeve A, Eikenboom JEuropean Group on von

Willebrand Disease. Principles of care for the diagnosis and
treatment of von Willebrand disease. Haematologica 2013;98
(05):667–674

2 Swami A, Kaur V. von Willebrand disease: a concise review and
update for the practicing physician. Clin Appl Thromb Hemost
2017;23(08):900–910

3 Atiq F, Saes JL, Punt MC, et al; WiN, RBiN and TiN study groups.
Major differences in clinical presentation, diagnosis and manage-
ment of men and women with autosomal inherited bleeding
disorders. EClinicalMedicine 2021;32:100726

4 James PD, Connell NT, Ameer B, et al. ASH ISTH NHF WFH 2021
guidelines on the diagnosis of von Willebrand disease. Blood Adv
2021;5(01):280–300

5 Baronciani L, Cozzi G, Canciani MT, et al. Molecular defects in type
3 von Willebrand disease: updated results from 40 multiethnic
patients. Blood Cells Mol Dis 2003;30(03):264–270

6 James AH, Eikenboom J, Federici AB. State of the art: von Wille-
brand disease. Haemophilia 2016;22(Suppl 5):54–59

7 Davies J, Kadir RA. Heavy menstrual bleeding: an update on
management. Thromb Res 2017;151(Suppl 1):S70–S77

8 Brignardello-Petersen R, El Alayli A, Husainat N, et al. Gynecologic
and obstetric management of women with von Willebrand dis-
ease: summary of 3 systematic reviews of the literature. Blood
Adv 2021;6(01):228–237

9 Michael Soucie J, Miller CH, Byams VR, et al. Occurrence rates of
von Willebrand disease among people receiving care in special-
ized treatment centres in the United States. Haemophilia 2021;27
(03):445–453

10 Ragni MV, Bontempo FA, Hassett AC. von Willebrand disease and
bleeding in women. Haemophilia 1999;5(05):313–317

11 Skeith L, Rydz N, O’Beirne M, Goodyear D, Li H, Poon MC.
Pregnancy loss in women with von Willebrand disease: a sin-
gle-center pilot study. Blood Coagul Fibrinolysis 2017;28(05):
393–397

12 Blohm F, Fridén B, Milsom I. A prospective longitudinal popula-
tion-based study of clinical miscarriage in an urban Swedish
population. BJOG 2008;115(02):176–182, discussion 183

13 Nybo Andersen AM, Wohlfahrt J, Christens P, Olsen J, Melbye M.
Maternal age and fetal loss: population based register linkage
study. BMJ 2000;320(7251):1708–1712

14 Randi AM, Smith KE, Castaman G. von Willebrand factor regula-
tion of blood vessel formation. Blood 2018;132(02):132–140

15 Pace A, Mandoj C, Antenucci A, et al. A predictive value of von
Willebrand factor for early response to Bevacizumab therapy in
recurrent glioma. J Neurooncol 2018;138(03):527–535

16 Nowak-Göttl U, Miesbach W, Koscielny J, et al. Die Substitutions-
behandlung des von-Willebrand-Syndroms—Indikationen und
Monitoring. Hamostaseologie 2019;39(04):326–338

17 StarkeRD, FerraroF, Paschalaki KE, et al. Endothelial vonWillebrand
factor regulates angiogenesis. Blood 2011;117(03):1071–1080

18 Makris M, Federici AB, Mannucci PM, et al. The natural history of
occult or angiodysplastic gastrointestinal bleeding in von Wille-
brand disease. Haemophilia 2015;21(03):338–342

19 Connell NT, Flood VH, Brignardello-Petersen R, et al. ASH ISTH
NHF WFH 2021 guidelines on themanagement of vonWillebrand
disease. Blood Adv 2021;5(01):301–325

20 Govorov I, Ekelund L, Chaireti R, et al. Heavy menstrual bleeding
and health-associated quality of life in women with von Wille-
brand’s disease. Exp Ther Med 2016;11(05):1923–1929

21 Schinco P, Cultrera D, Valeri F, et al. Cost-consequence analysis of
long-termprophylaxis in the treatment of vonWillebrand disease
in the Italian context. Clinicoecon Outcomes Res 2014;7:17–25

22 Stoof SC, Cnossen MH, de Maat MP, Leebeek FW, Kruip MJ. Side
effects of desmopressin in patients with bleeding disorders.
Haemophilia 2016;22(01):39–45

23 Federici AB. Prophylaxis in patients with vonWillebrand disease:
who, when, how? J Thromb Haemost 2015;13(09):1581–1584

24 Von Mackensen S. Quality of life in women with bleeding dis-
orders. Haemophilia 2011;17(Suppl 1):33–37

25 Elbatarny M, Mollah S, Grabell J, et al; Zimmerman Program
Investigators. Normal range of bleeding scores for the ISTH-

Hämostaseologie Vol. 42 No. 5/2022 © 2022. Thieme. All rights reserved.

Von Willebrand Disease Eladly, Miesbach 335

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



BAT: adult and pediatric data from the merging project. Haemo-
philia 2014;20(06):831–835

26 Philipp CS, Faiz A, Dowling NF, et al. Development of a screening
tool for identifying women with menorrhagia for hemostatic
evaluation. Am J Obstet Gynecol 2008;198(02):163.e1–163.e8

27 James AH. More than menorrhagia: a review of the obstetric and
gynaecologicalmanifestations of vonWillebrand disease. Thromb
Res 2007;120(Suppl 1):S17–S20

28 James PD. Women and bleeding disorders: diagnostic challenges.
Hematology (Am Soc Hematol Educ Program) 2020;2020(01):
547–552

29 Medvediev MV, Malvasi A, Gustapane S, Tinelli A. Hemorrhagic
corpus luteum: clinical management update. Turk J Obstet Gyne-
col 2020;17(04):300–309

30 Arafah M, Rashid S, Akhtar M. Endometriosis: a comprehensive
review. Adv Anat Pathol 2021;28(01):30–43

31 Rizzello F, Ralli E, Romanelli C, Coccia ME. Severe recurrent
endometriomas in a young woman with congenital von Wille-
brand disease. Gynecol Endocrinol 2019;35(12):1040–1042

32 Skinner MW, Soucie JM, Mclaughlin K. The national haemophilia
program standards, evaluation and oversight systems in the
United States of America. Blood Transfus 2014;12(3, Suppl 3):
e542–e548

33 Lethagen S, Harris AS, Nilsson IM. Intranasal desmopressin
(DDAVP) by spray in mild hemophilia A and von Willebrand’s
disease type I. Blut 1990;60(03):187–191

34 Lukes AS, Moore KA, Muse KN, et al. Tranexamic acid treatment
for heavy menstrual bleeding: a randomized controlled trial.
Obstet Gynecol 2010;116(04):865–875

35 Bryant-Smith AC, Lethaby A, Farquhar C, Hickey M. Antifibrino-
lytics for heavy menstrual bleeding. Cochrane Database Syst Rev
2018;4(04):CD000249

36 Leminen H, Hurskainen R. Tranexamic acid for the treatment of
heavy menstrual bleeding: efficacy and safety. Int J Womens
Health 2012;4:413–421

37 Lavin M, O’Donnell JS. How I treat low von Willebrand factor
levels. Blood 2019;133(08):795–804

38 Delbrück C, MiesbachW. The course of vonWillebrand factor and
factor VIII activity in patients with vonWillebrand disease during
pregnancy. Acta Haematol 2019;142(02):71–78

39 Castaman G, James PD. Pregnancy and delivery in women with
von Willebrand disease. Eur J Haematol 2019;103(02):73–79

40 Majluf-Cruz K, Anguiano-Robledo L, Calzada-Mendoza CC, et al.
von Willebrand disease and other hereditary haemostatic factor
deficiencies in women with a history of postpartum haemor-
rhage. Haemophilia 2020;26(01):97–105

41 Tosetto A, Rodeghiero F, Castaman G, et al. A quantitative analysis
of bleeding symptoms in type 1 von Willebrand disease: results
from a multicenter European study (MCMDM-1 VWD). J Thromb
Haemost 2006;4(04):766–773

42 Frass KA. Postpartum hemorrhage is related to the hemoglobin
levels at labor: observational study. Alexandria J Med 2015;51
(04):333–337

43 Evensen A, Anderson JM, Fontaine P. Postpartum hemorrhage:
prevention and treatment. Am Fam Physician 2017;95(07):
442–449

44 Miesbach W, Berntorp E. Von Willebrand disease - the ‘Dos’ and
‘Don’ts’ in surgery. Eur J Haematol 2017;98(02):121–127

45 Wormer KC, Jamil RT, Bryant SB. Acute Postpartum Hemorrhage.
StatPearls. Treasure Island, FL: StatPearls Publishing Copyright ©
2021, StatPearls Publishing LLC.; 2021

46 James AH. Von Willebrand disease in women: awareness and
diagnosis. Thromb Res 2009;124(Suppl 1):S7–S10

47 Hawke L, Grabell J, SimW, et al. Obstetric bleeding among women
with inherited bleeding disorders: a retrospective study. Haemo-
philia 2016;22(06):906–911

48 Siboni SM, Spreafico M, Calò L, et al. Gynaecological and obstetri-
cal problems in women with different bleeding disorders. Hae-
mophilia 2009;15(06):1291–1299

49 Punt MC, Waning ML, Mauser-Bunschoten EP, et al. Maternal and
neonatal bleeding complications in relation to peripartum man-
agement in women with Von Willebrand disease: a systematic
review. Blood Rev 2020;39:100633

50 Della Corte L, Saccone G, Locci M, et al. Tranexamic acid for
treatment of primary postpartum hemorrhage after vaginal deliv-
ery: a systematic review and meta-analysis of randomized con-
trolled trials. J Matern Fetal Neonatal Med 2020;33(05):869–874

51 Kouides PA. Antifibrinolytic therapy for preventing VWD-related
postpartum hemorrhage: indications and limitations. Blood Adv
2017;1(11):699–702

Hämostaseologie Vol. 42 No. 5/2022 © 2022. Thieme. All rights reserved.

Von Willebrand Disease Eladly, Miesbach336

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


