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Von Willebrand disease (VWD) is the most common inherited
bleeding disorder, found in approximately 1% of the general
population, without ethnic differences [1,2]. VWD is the result
of a deﬁciency or defect in von Willebrand factor (VWF), the
large multimeric protein which mediates platelet adhesion and
serves as a carrier protein for factor VIII (FVIII). There are
three major types. Type 1 is the result of a partial, quantitative
deﬁciency of a structurally normal VWF, and accounts for
70–80% of all VWD patients. Type 2 (20% of VWD patients)
includes several qualitative defects in VWF that affect its
multimeric structure or function. Patients with type 3 VWD
(5–10% of VWD patients) are homozygous or doubly heterozygous for two mutant VWF alleles, with a resulting complete
deﬁciency of VWF and a secondary severe deﬁciency of FVIII.
Although the autosomal inheritance pattern predicts that both
sexes should be equally affected, there is a higher frequency of
symptomatic VWD in women because of the hemostatic
challenges of menses, pregnancy and delivery [3–5]. This review
focuses on the bleeding complications experienced by women
with VWD during pregnancy, and the efﬁcacy and safety of
available therapies.
Factor VIII and VWF levels during pregnancy
There is a progressive increase in FVIII and VWF levels during
normal pregnancy [6]. Most studies suggest an increase
beginning during the second trimester, with peak levels at
term, followed by a return to baseline during the postpartum
period [6–12]. FVIII and VWF levels also increase in most
women with VWD, which may explain the frequent improvement in minor bleeding manifestations during pregnancy
[13–15]. The hemostatic response to pregnancy depends on
both the type and severity of disease. Most women with type 1
VWD have a progressive increase in FVIII and VWF levels
into the normal non-pregnant range, which may mask the
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diagnosis during pregnancy [16,17]. However, levels may
remain low in severe cases [14,16,18,19]. FVIII and VWF
antigen levels often increase during pregnancy in women with
type 2 VWD [14,16,18]. Most studies show minimal or no
increase in VWF activity levels, and a persistently abnormal
pattern of multimers, reﬂecting the increased production of an
abnormal VWF [14,16,18,20]. However, a woman with
undetectable VWF activity at baseline achieved a level of
100% at term, illustrating the variable individual hemostatic
response [10]. Most women with type 3 VWD have no
improvement in FVIII or VWF levels during pregnancy
[13,21], although an increased FVIII level has been rarely
reported [17].
Very few studies have measured FVIII and VWF levels
during the postpartum period. The limited available evidence
suggests marked inter-individual variability in the rate of
decline of FVIII and VWF levels after delivery [8,9]. However,
VWF levels may fall precipitously after delivery in women with
VWD [10]. The changes in clotting factor levels during and
after pregnancy are assumed to parallel ﬂuctuations in
hormone levels, although there are no studies showing a direct
correlation. In one woman with type 2A VWD, VWF activity
decreased dramatically from a peak level of 100% at term to
approximately 10% of normal within the ﬁrst 24 h postpartum. A similar rapid decline in estradiol to 10% of normal nonpregnant levels occurred during the same time period [10]. The
postpartum fall in VWF explains the risk of postpartum
hemorrhage, even in women with type 1 disease. The individual
hemostatic response to pregnancy is variable, emphasizing the
importance of monitoring VWF and FVIII levels in women
with type 1 and 2 disease [8–10,13,17]. The increase in clotting
factor levels is similar during consecutive pregnancies in most,
but not all, cases [14,18].
Bleeding during pregnancy
Women with VWD are at risk from a variety of bleeding
complications during pregnancy, as a result of invasive
prenatal diagnostic and monitoring procedures, spontaneous
or elective abortions, and the hemostatic challenge of delivery.
There are no prospective studies deﬁning the risk of bleeding in
these settings; estimates are based on surveys and small case
series.
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Antepartum bleeding
Since FVIII and VWF levels do not increase signiﬁcantly until
the second trimester, women with VWD remain at risk from
bleeding in early pregnancy. In one series, ﬁrst-trimester vaginal
bleeding occurred in 33% of pregnancies [13]. Antepartum
hemorrhage is uncommon but may occur after spontaneous
miscarriage or elective termination, occasionally as the initial
presentation of VWD [13,21,22]. In one study, 10% of
spontaneous or elective abortions were complicated by excessive
bleeding requiring transfusion. Intermittent bleeding 2 weeks
after miscarriage occurred in 30% of cases [13]. In another
series, 3.8% of women with VWD had bleeding at the time of
abortion [4]. There are other case reports of hemorrhage during
the ﬁrst few weeks after pregnancy termination [22–25].
Postpartum hemorrhage
Multiple retrospective studies suggest that women with VWD
are at increased risk for postpartum hemorrhage (Table 1). In a
telephone survey of gynecological and reproductive health,
59% of women with VWD reported excessive postpartum
bleeding, compared to 21% of unaffected controls [26]. An
older Swedish series found a lower overall prevalence of 23% of
women [4]. However, the frequency of postpartum hemorrhage
was 34% when the analysis was limited to women who had
been pregnant. Three other series included a total of 51 women,
with information on 92 deliveries [13,14,18]. Primary postpartum hemorrhage (deﬁned as > 500 ml blood loss in the ﬁrst
24 h) complicated 16–29% of pregnancies, requiring blood
transfusions in the majority of cases. Primary postpartum
hemorrhage occurred more commonly in women with type 2
VWD variants, and in those with VWF levels < 50% of
normal at term [14,18]. Secondary postpartum hemorrhage
(after the ﬁrst 24 h) complicated 20–29% deliveries and also
frequently required blood transfusions [13,14,18]. Several
women had recurrent episodes after subsequent pregnancies
[13,14]. VWF levels at the time of hemorrhage were unknown
Table 1 Frequency of postpartum hemorrhage in women with von
Willebrand disease
Haemorrhage
type

% of all
deliveries

% women
with VWD

Primary*
Secondary
Overallà

16–29
20–29
38–50

23–43
29–43
34–71

[4, 13, 14, 18]

10–37
50–54
27

16–42
18–83
15–26

[14, 22, 23, 31]
[14, 22, 31]
[22, 31, 33]

Reference

in most women, but were < 50% in those who had postpartum
testing. The diagnosis of VWD was unknown prior to
presentation with postpartum hemorrhage in a substantial
number of cases [27]. In the largest study, there was no
postpartum hemorrhage in women who received prophylactic
therapy [13]. However, postpartum hemorrhage has been
reported in women who received VWF-containing concentrates or cryoprecipitate at delivery [14,18,25,28]. Intermittent
postpartum bleeding may also persist for prolonged periods
[13,14].
The frequency of postpartum hemorrhage in the different
types of VWD is not well deﬁned (Table 1). Postpartum
hemorrhage was reported by 32% of women with type 1 VWD
in surveys conducted by telephone or questionnaire [29,30].
Transfusions were required in 25% of cases and several women
underwent a hysterectomy. Recurrent postpartum hemorrhage
after subsequent pregnancies was reported by 80% of those
with a ﬁrst episode. In a large Italian registry of VWD patients,
summarized in recent reviews, postpartum hemorrhage
occurred in 17% and 18% of women with type 1 and 2
disease, respectively [31,32]. In small case series, postpartum
hemorrhage complicated 10–37%, and 50–54% of deliveries in
women with type 1 and type 2A disease, respectively [14,22,23].
Postpartum hemorrhage occurred in 15–26% of women with
type 3 VWD, usually in the setting of suboptimal doses or
duration of prophylactic therapy [22,31–33].
Interpretation of the data is limited by incomplete information about clotting factor levels, prophylactic therapy and other
contributing causes. Smaller series and surveys relying on
patient report found higher rates of hemorrhage [26,29] than
larger series that included conﬁrmatory details of obstetric
history [13,14,18]. Selection bias is possible in studies of women
using specialized treatment centers because these women may
have more severe bleeding complications [13,18]. Nevertheless,
the available evidence suggests that women with VWD are at
substantial risk from postpartum hemorrhage because of the
rapid fall in FVIII and VWF levels after delivery. The risk is
higher in women with type 2 and type 3 disease, especially those
with low FVIII and VWF levels (< 50%) at term who do not
receive adequate prophylactic therapy. The risk persists for
several weeks, with reports of hemorrhage up to 3–5 weeks
postpartum [4,14,16]. VWD may also exacerbate bleeding due
to other obstetric causes, such as uterine atony or a traumatic
delivery. The prevalence of undiagnosed VWD in women with
postpartum hemorrhage is unknown. One small series found
no cases in 14 women with postpartum hemorrhage tested on a
single occasion [34].

VWD Subtype§
Type 1
Type 2
Type 3

*More than 500 ml blood loss within ﬁrst 24 h after delivery; more
than expected amount of blood loss more than 24 h after delivery until
6 weeks postpartum; àoverall frequency of postpartum hemorrhage
(primary or secondary); §frequency of postpartum hemorrhage in
diﬀerent subtypes of von Willebrand disease.
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Epidural/spinal anesthesia
There are no studies deﬁning guidelines for the use of regional
anesthesia during labor and delivery in women with VWD.
Anesthesiologists are often reluctant to administer epidural
anesthesia because of the risk of a spinal hematoma causing
spinal cord compression. There is no consensus on safe VWF
and FVIII levels for placement of an epidural catheter. The

248 J. L. Kujovich

current evidence is limited to case reports of women with VWD
who received epidural anesthesia without bleeding complications. Two women, one with type 2A and the other with type 3
disease, received prophylactic VWF containing concentrates,
with VWF and FVIII levels > 100% prior to the procedure in
both cases [21,35]. Another woman with a ristocetin cofactor
activity of 10% at term (normal bleeding time and FVIII level)
received epidural anesthesia without prophylactic therapy or
bleeding complications [36]. There is also a report of uncomplicated epidural anesthesia in a woman with an FVIII level of
200% and a mildly prolonged bleeding time. Prophylactic
therapy was not given prior to catheter placement, but she
received desmospressin (DDAVP) before catheter removal [37].
In another series, eight women with VWD received regional
anesthesia during labor and delivery without bleeding complications. Only one woman received prophylactic therapy but
clotting factor levels were > 50% in the other cases [13]. The
decision to use epidural anesthesia for delivery requires a
careful risk–beneﬁt assessment by the hematologist and
anesthesiologist. Prompt catheter removal prior to the postpartum fall in clotting factor levels will reduce the risk of
bleeding.
Other bleeding complications
Other pregnancy-associated bleeding reported in women with
VWD includes extensive bruising and hematomas at intramuscular injection, episiotomy and surgical wound sites, which
may require drainage in rare cases. Delayed acute bleeding
from episiotomy wounds, severe enough to require transfusion,
may also occur [13,18,21,38]. Most of these complications
occurred in the absence of, or after discontinuation of,
prophylactic therapy. There are no studies estimating the risk
of bleeding associated with other invasive procedures such as
amniocentesis, chorionic villus sampling, in vitro fertilization,
or cervical cerclage. Although excessive bleeding has not been
reported, prophylactic therapy is probably given to high-risk
women.
Type 2 VWD
The diagnosis and management of several type 2 variants of
VWD present special problems during pregnancy.
Type 2N VWD

Type 2N VWD is a result of mutations which selectively
inactivate the binding site for FVIII on VWF. Although VWFdependent platelet function is preserved, FVIII levels are low
because of rapid clearance in the absence of binding to VWF.
Affected patients have FVIII levels that are 5–40% of normal
but have normal VWF levels and multimer pattern. Symptomatic patients are homozygous or compound heterozygous for
type 2N mutations alone, or with a second VWF mutation
preventing expression of the other allele [3,39]. Despite
increased FVIII and VWF production during pregnancy,

FVIII levels are often low because of impaired binding by the
abnormal VWF. The increase in FVIII level during pregnancy
and after therapy may depend on the speciﬁc mutation and on
the severity of the resulting binding defect [40]. FVIII levels
ranged from 6 to 42% at term in the few reported cases of
pregnant women with type 2N VWD [41–43]. FVIII levels may
fall precipitously after delivery, as in other types of VWD [41].
Women with persistently low FVIII levels are at risk for
postpartum hemorrhage and may require prophylactic therapy
for delivery [44]. DDAVP and immunopuriﬁed or recombinant
FVIII products increase FVIII levels but with an often
markedly attenuated duration of effect because of impaired
stabilization by the variant VWF [42,45]. In contrast,
VWF-containing FVIII concentrates maintain hemostatically
effective FVIII levels for more prolonged periods, and provide
effective prophylaxis in pregnant women with type 2N disease
[42,43].
The diagnosis of type 2N VWD should be considered in
women with low FVIII and normal VWF levels, especially in
the absence of an X-linked pattern of inheritance. Diagnosis
during pregnancy may be masked by an increase in FVIII levels
to the normal range in milder cases. Affected women may be
misdiagnosed as carriers of hemophilia. Accurate diagnosis is
essential for genetic counseling and optimal therapy. FVIIIdeﬁcient male fetuses are at risk for serious bleeding complications at the time of delivery. In contrast, bleeding is unlikely
in an obligate heterozygote offspring of a woman with a
homozygous or double heterozygous type 2N mutation.
Type 2B VWD

Type 2B VWD results from Ôgain of functionÕ mutations
producing a variant VWF with abnormally increased afﬁnity
for the platelet GPIb receptor. Spontaneous binding of VWF
to platelet GPIb results in clearance of the high-molecularweight multimers, and often mild thrombocytopenia. Thrombocytopenia may develop or worsen during pregnancy. Women
with type 2B VWD may present with thrombocytopenia during
pregnancy [28,46–50]. In several cases, thrombocytopenia
occurred only during pregnancy, with normal platelet counts
documented after delivery [28,46–48,50]. The severity of
thrombocytopenia varies, with nadir values occasionally as
low as 10 000–20 000 mm)3 at term [20,46,47,49]. Thrombocytopenia may recur during subsequent pregnancies [28].
Thrombocytopenia during pregnancy reﬂects the increased
production of variant VWF and resulting spontaneous platelet
aggregation and turnover. Spontaneous platelet aggregation
during pregnancy is inhibited by monoclonal antibodies
directed against the platelet GPIb receptor and VWF, consistent with this mechanism [28,48]. The severity of thrombocytopenia reﬂects both the amount of variant VWF produced
and the bone marrow’s ability to increase platelet production.
The concentration of variant VWF may be high enough to
cause thrombocytopenia only during pregnancy, explaining the
frequent normalization of platelet counts postpartum
[28,49,50]. The extent to which thrombocytopenia contributes
 2005 International Society on Thrombosis and Haemostasis
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to the bleeding risk is unknown but probably depends on the
severity. The frequency of bleeding complications during
pregnancy is also unknown because of the relative rarity of
the disorder. There are multiple case reports of postpartum
hemorrhage, usually, but not exclusively, in women who did
not receive prophylactic therapy at delivery [14,22,28,47].
Women who present with thrombocytopenia during pregnancy may be misdiagnosed with idiopathic thrombocytopenic
purpura, resulting in unnecessary and ineffective therapy
[28,46,50]. Type 2B VWD should be included in the differential
diagnosis of thrombocytopenia during pregnancy, especially in
women with a personal or family history of abnormal bleeding
(Table 2). FVIII, VWF antigen and activity levels may be
normal during late pregnancy, with occasional values > 100%
of normal [28,46]. However, the VWF activity level is often
persistently low, and high-molecular-weight multimers are
reduced or absent, even at term [20,28,48,50]. Increased platelet
aggregation at low concentrations of ristocetin characteristic of
type 2B disease was observed in the third trimester in the few
case reports that included this testing during pregnancy [20,50].
DNA sequence analysis for the most common type 2B VWD
mutations may conﬁrm the diagnosis in uncertain cases.
Spontaneous platelet aggregation (before the addition of
platelet agonists) and clumping in vitro are also common
during pregnancy. Automated machine platelet counts may
underestimate the actual value in women with platelet clumping on a peripheral blood smear.
Neonatal complications
Infants with VWD are at risk from intracranial hemorrhage
and from scalp hematomas during labor and vaginal delivery,
especially with the use of invasive monitoring techniques,
forceps or other instrumentation. Bleeding complications are
only rarely reported, although most studies did not include
Table 2 Type 2B von Willebrand disease during pregnancy
Laboratory ﬁndings

Range at term*

Thrombocytopenia
Bleeding time prolonged (or normal)
PFA – 100 closure time prolonged
(or normal)
FVIII activity (› or no change)
VWF antigen (› or no change)
VWF activity (no change or ﬂ or ›)
Large multimers reduced or absent
Platelet aggregation at low concentrations
of ristocetin
Spontaneous platelet aggregation
Platelet clumping on peripheral
blood smear
DNA sequence analysis of the A1 region
of the VWF gene

10 000–60 000 mm)3
12–19 min
ND
85–190%
77–230%
17–217%
–
–
–
–
–

› increased, ﬂ decreased; PFA)100, platelet function analyzer; ND,
not determined; VWF, von Willebrand factor; FVIII, factor VIII;
*taken from references [14, 28, 46–50]; before addition of platelet
agonists.
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information on neonatal outcome. In one series of 55 pregnancies there were no neonatal bleeding complications, even in the
11 cases that required invasive monitoring during labor [13].
Scalp hematomas, bleeding after intramuscular vitamin K
injections, and umbilical bleeding are infrequent complications
in affected infants [13,17]. There are several case reports of
affected offspring of women with type 2B VWD with platelet
counts of 10 000–20 000 mm)3 at birth without abnormal
bleeding. One infant received a prophylactic VWF–FVIII
concentrate and platelet transfusion shortly after birth [47,49].
Fetal bleeding complications during pregnancy are also rare.
There is a single case report of a fetus with type 3 VWD in
whom blood sampling by cordocentesis was complicated by
feto–maternal hemorrhage, and fetal hypovolemia requiring an
intracardiac blood transfusion [51]. In two other reports an
intracranial hemorrhage and a subdural hematoma were
discovered incidentally at 32 and 22 weeks, respectively, in
two fetuses that were subsequently diagnosed with VWD
[52,53].
Miscarriage
There is no evidence that VWD impairs fertility or increases the
risk of miscarriage, even in women with severe type 3 disease
[4,33,54]. The reported rates of spontaneous miscarriage in
affected women (10–22%) [4,13,22], are similar to the estimated
10–20% incidence in the general population [55,56]. However
prospective controlled comparative studies with age-matched
normal women have not been performed. In a retrospective
study, women with VWD who were interviewed by telephone
reported a higher frequency of miscarriage (15%) than control
women (9%), although the difference was of borderline
signiﬁcance (P ¼ 0.05) [26]. Two other uncontrolled series
reported similar overall spontaneous miscarriage rates of 21%
and 22%, respectively [13,22]. In one study, all women with a
history of miscarriage also had at least one successful
pregnancy. Women with type 1 VWD had a higher miscarriage
rate (32% of pregnancies) than those with type 2 and 3 disease
(11% of pregnancies), suggesting that the bleeding disorder
does not contribute to this adverse outcome [22]. Another large
series of Iranian women with type 3 VWD found no evidence
of an increased incidence of miscarriage, but did not provide
speciﬁc data [33]. Although the use of FVIII concentrates to
prevent early miscarriage has been anecdotally reported, there
is no evidence that prophylactic therapy improves pregnancy
outcome in women with prior fetal loss [21].
Genetic counseling and prenatal diagnosis
Genetic counseling about the risk of disease transmission and
its variable expression should be provided for all women with
VWD. This is particularly important for families with a child
with type 3 VWD because each subsequent child has a 25%
chance of inheriting a similar severe disorder. Since most
patients with type 1 and 2 VWD have a mild or moderately
severe bleeding disorder, prenatal diagnosis is usually consid-
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ered only in pregnancies at risk for type 3 disease [57,58].
Prenatal diagnosis of VWD is performed by analysis of DNA
extracted from fetal cells obtained by chorionic villus sampling
at 10–12 weeks gestation or amniocentesis at 16–18 weeks
gestation. In cases in which the causative mutation is unknown,
analysis of restriction fragment length polymorphisms or
variable number of tandem repeat sequences of the VWF gene
are used to identify the mutant allele [57]. Although rarely
performed, fetal blood samples obtained by cordocentesis at
18–20 weeks gestation can be used to measure VWF levels as
well as for DNA analysis.
Treatment
Treatment options for VWD include DDAVP, VWF-containing blood products and other non-transfusional therapies such
as anti-ﬁbrinolytic agents and estrogens.
Desmospressin

Desmopressin (1-8-deamino-D-arginine vasopressin, DDAVP),
a synthetic analog of vasopressin, increases plasma FVIII and
VWF levels transiently in normal individuals and in patients
with VWD. It is most effective in patients with type 1 disease,
who have normal VWF available for release from storage sites.
The efﬁcacy and safety of DDAVP for prophylaxis or
treatment of pregnancy-associated bleeding have not been
systematically studied. Multiple anecdotal reports suggest that
it is effective for prevention or control of bleeding at the time of
abortion and delivery [14,16,19,23]. In one survey, 50% and
34% of hematologists reported using intravenous and intranasal DDAVP, respectively, for postpartum hemorrhage in
women with type 1 VWD. Although there are no clinical trials
conﬁrming safety during pregnancy, only 31% of hematologists considered pregnancy a contraindication [59]. Concerns
about the use of DDAVP antepartum are based on the
potential risks of placental insufﬁciency (as a result of
vasoconstriction), an oxytocic effect, and maternal and/or
neonatal hyponatremia [60]. However, in contrast to naturally
occurring vasopressin, DDAVP has minimal vasocontrictive
and oxytocic effects, consistent with its predominant V2
vasopressin receptor activity [61]. Intranasal DDAVP had no
effect on uterine blood ﬂow or vascular tone, as measured by
Doppler ultrasound during treatment of women with intrauterine-device-associated menorrhagia [62]. A systematic
review of DDAVP use during pregnancy for diabetes insipidus
found no association with maternal hypertension, uterine
hyperstimulation, prematurity, or neonatal low birth weight
[63]. There are also no reports of hypertension or placental
insufﬁciency with the higher doses used for bleeding disorders
[17,23,64,65]. DDAVP had no effect on uterine contractions in
ﬁve pregnant women who had continuous monitoring for 24 h
after a 2-lg intravenous dose at term [66]. There are a few
anecdotal reports of mildly increased uterine contractions after
a higher dose (20 lg intravenous) in late pregnancy [67,68]. A
woman with VWD developed preterm labor that was attrib-

uted to Ôwater retentionÕ after a test dose in the third trimester
[17]. However, DDAVP has been used in pregnant women with
VWD and other bleeding disorders without premature labor or
other complications [54,64,65]. There are no reports of an
adverse drug interaction when DDAVP is given during or after
an oxytocin infusion [63,64,69].
The risk of hyponatremia is the result of DDAVP’s more
potent and prolonged antidiuretic effect, compared to that of
the natural hormone [61]. It is unknown whether pregnant
women are more susceptible to DDAVP-induced hyponatremia as a result of altered osmoregulation and the decline in
plasma sodium levels during normal pregnancy [16]. The
combination of DDAVP and oral water loading acutely
lowered sodium levels in pregnant sheep and pregnant women
at term [66,70,71]. Two women with VWD developed clinically
signiﬁcant hyponatremia after receiving DDAVP in late
pregnancy or postpartum, in one case complicated by a
tonic/clonic seizure [17].
There are very few data on the potential fetal effects of
DDAVP. DDAVP had no effect on fetal heart rate or outcome
in ﬁve pregnant women who had continuous fetal monitoring
after a 2-lg intravenous dose at term [66]. There were no
neonatal complications attributed to the maternal use of
DDAVP throughout pregnancy for diabetes insipidus [63], nor
were there any complications reported in case reports of
women with VWD or other bleeding disorders who received a
dose during pregnancy [17,54,64,65,67,69]. Although the
placental transport of DDAVP in pregnant women has not
been studied, experimental and animal models suggest little or
no transfer at the drug concentrations used in clinical practice.
However, there is still a potential risk of fetal hyponatremia as
a result of the maternal antidiuretic effect. DDAVP-induced
hyponatremia in pregnant sheep produced a parallel decrease
in fetal plasma sodium level, despite undetectable placental
DDAVP transport [70,71]. The risk of fetal hyponatremia
underscores the importance of avoiding excess water intake
when DDAVP is used during pregnancy.
There are no studies conﬁrming the safety of DDAVP
during breastfeeding. A single case report found Ôlittle changeÕ
in milk levels after a 10 lg intranasal dose, despite a 7-fold
increase in maternal plasma levels [72]. The amount of
DDAVP excreted into breast milk after the 10-fold to 30-fold
higher doses used for VWD is unknown. However, the
negligible oral absorption of DDAVP (0.16% of an oral dose)
should result in minimal infant levels even at higher doses [73].
Transfusional therapy

Cryoprecipitate and VWF–FVIII concentrates have been used
to prevent or control pregnancy-associated bleeding in women
with VWD that is unresponsive to DDAVP [13,22,25,33].
Virally inactivated VWF–FVIII concentrates are the treatment
of choice, because cryoprecipitate does not undergo virucidal
treatment. Cryoprecipitate should not be used during pregnancy because of the small risk of transmission of viral or other
blood-borne infections. It may be used in an emergency if
 2005 International Society on Thrombosis and Haemostasis
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VWF–FVIII concentrates are not available. Immunopuriﬁed
and recombinant FVIII products contain little or no VWF and
are not an effective treatment for VWD.
Antifibrinolytic agents

Antiﬁbrinolytic agents are usually avoided during pregnancy
but have been used to control postpartum hemorrhage in
women with VWD [13,21,22]. Although pregnant rodents and
rabbits have received high doses without evidence of teratogenicity, the safety of these agents during pregnancy and
lactation is not established. Women receiving tranexamic acid
at delivery had umbilical cord levels approximately 70–80% of
maternal levels, conﬁrming human placental transport [74,75].
There are no studies of antiﬁbrinolytic therapy during
pregnancy in women with VWD. However, tranexamic acid
has been used to control or prevent bleeding from placental
abruption, Caesarean section, or other obstetric causes,
without apparent maternal or fetal adverse effects [75–78].
Limited evidence suggests minimal excretion into breast milk,
without adverse neonatal effects [79,80].
Conclusions
Women with VWD require monitoring during and after
pregnancy. Although rare, antepartum hemorrhage may
complicate spontaneous miscarriage or elective termination.
Because of the rapid fall in FVIII and VWF levels after
delivery, women with VWD are at substantial risk for
postpartum hemorrhage. The risk is higher in those with type
2 and 3 disease and persists for several weeks after delivery.
There is currently no consensus on the optimal management of
women with VWD during pregnancy. Meticulous surgical
hemostasis, effective uterine contraction and the avoidance of
antiplatelet drugs will reduce the risk of postpartum hemorrhage. Women with type 3 VWD require VWF replacement at
the time of delivery and postpartum. Most experts also
recommend prophylaxis in those with persistently low FVIII
and VWF levels (< 50%) at term [3,32]. However, there are no
data deﬁning a threshold level of FVIII or VWF as a reliable
predictor of bleeding. The limited evidence suggests that
DDAVP use is relatively safe during pregnancy, although
conﬁrmatory studies are needed. Women who receive DDAVP
should limit their ﬂuid intake to reduce the risk of hyponatremia, especially after repeated doses. Women unresponsive to
DDAVP or with other contraindications should receive a
VWF–FVIII concentrate for prophylaxis or treatment of
bleeding. Until more speciﬁc guidelines are deﬁned by
prospective trials, decisions about prophylaxis and epidural
anesthesia require a careful risk–beneﬁt assessment in each
individual case. The optimal dose and duration of prophylactic
therapy will depend on the type and severity of VWD, mode of
delivery and clotting factor levels at term. The frequent
observation that most postpartum hemorrhages occur after a
reduction in dose or discontinuation of therapy underscores the
importance of close monitoring for several weeks after delivery.
 2005 International Society on Thrombosis and Haemostasis
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