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Summary. The gynaecological and obstetric manage-
ment of women with inherited coagulation disorders
requires close collaboration between obstetrician/
gynaecologists and haematologists. Ideally these
women should be managed in a joint disciplinary
clinic where expertise and facilities are available to
provide comprehensive assessment of the bleeding
disorder and a combined plan of management. The
haematologist should arrange and interpret laborat-

ory tests and make provision for appropriate replace-
ment therapy. These guidelines have been provided
for healthcare professionals for information and
guidance and it is also intended that they are readily
available for women with bleeding disorders.
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Introduction

Women with inherited bleeding disorders are
particularly at risk of bleeding complications from
regular haemostatic challenges during menstruation
and childbirth. In the last decade, there has been
an international research interest in women with
inherited bleeding disorders. This has led to
considerable progress in the identification of
obstetric and gynaecological problems in these
women and raising clinical awareness amongst
their care providers. Menorrhagia is the common-
est bleeding symptoms in women with inherited
bleeding disorders and could be the first or only

presenting symptom. Childbirth also presents an
intrinsic haemostatic challenge to these women.
They require specialized and individualized care
during pregnancy. Particular aspects of their
obstetric management include preconceptual coun-
selling, prenatal diagnosis and antenatal, intrapar-
tum and postpartum care. We provide these
guidelines based on collective clinical experience
and the published literature. It is aimed to provide
guidance for healthcare professionals in the man-
agement of women with inherited bleeding dis-
orders and is also available as information for the
women.

Search strategy

Each section has been written by one or more mem-
bers of the group who have a particular knowledge
of the bleeding disorder or the gynaecological or
obstetric management. The medical literature was
searched using key words and cross-reference was
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made to already published relevant guidelines in
order to achieve conformity. A draft copy of the
guideline was sent for consultation to the Royal
College of Obstetricians and Gynaecologists, Royal
College of Physicians, Royal College of Pathologists,
Royal College of Anaesthetists, Royal College of
Nursing, Royal College of Midwives, Royal College
of Paediatrics and Child Health, British Society for
Haematology the Obstetric Haematology Group,
World Federation of Haemophilia, The Haemophilia
Society, Women Bleed Too, UKHCDO and the
National Institute of Clinical Excellence. The re-
sponses were noted. Recommendations have been
based on reports with the highest levels of evidence
(Appendix 1).

Useful websites

1 Haemophilia society: http://www.haemophi-
lia.org.uk; Women Bleed Too: http://www.wom-
enbleedtoo.org.uk.

2 Royal College of Obstetricians and Gynaecolo-
gists: http://www.rcog.org.uk.

3 United Kingdom Haemophilia Centre Doctors�
Organisation: http://www.ukhcdo.org.

4 The Cochrane Library: http://www.cochrane.org.
5 National Institute for Health and Clinical Excel-

lence: http://www.nice.org.uk.

Obstetrics

Haemophilia

Genetic counselling and pre-pregnancy care
Inheritance. Haemophilia A and B are sex-linked

recessive disorders with an incidence of one in 5000
and one in 30 000 male births respectively. The
genes for factor VIII (FVIII) and factor IX (FIX) are
located on the X-chromosome. Carriers of haemo-
philia have a 50% chance of passing on the gene
defect to their offspring; in each pregnancy there is a
50% chance of having an affected son and a 50%
chance of having a daughter who will also be a
carrier of the condition.

As the nature of haemophilia is consistent amongst
family members, carriers can be informed whether
their risk is for severe, moderate or mild haemophi-
lia. There is also a genetic element to the develop-
ment of inhibitors which is partly due to the effect of
the same mutation, although other genetic factors
may be involved [1].
Genetic counselling. In families at risk of having a

child with haemophilia, assessment of carrier status
and counselling should ideally be carried out before

conception to allow considerations for suitable
reproductive options. The aims of counselling are
to provide prospective parents with adequate infor-
mation that enables them to reach a decision that is
appropriate to their situation and to provide them
with support throughout the process. Counselling
should include assessment and discussion of the
genetic risk, the options of prenatal testing that are
available with the limitations and potential compli-
cations, and discussions on the subsequent choices if
the fetus is found to be affected. This should be
undertaken by a team of appropriate staff from the
haemophilia centre, the fetal medicine unit and the
clinical genetics team. UKHCDO has produced
guidelines on the framework of genetic service
provision for haemophilia and other inherited bleed-
ing disorders [2].
Reproductive options. Families known to be at risk

of transmitting an inherited bleeding disorder to their
children may have the options of: (i) conceiving
naturally and having prenatal diagnosis during
pregnancy with the option of termination if the fetus
is found to be affected; (ii) declining prenatal testing
and accepting the risk and consequences of having an
affected child; (iii) not having a child; (iv) adopting a
child; (v) considering assisted conception techniques
using donor egg or sperm as indicated; and (vi)
considering preimplantation genetic diagnosis (PGD)
with embryo selection. The decision is influenced by
ethnic and cultural issues, the severity of haemophilia
in the family, and the personal/family experience of
the disorder.
Preimplantation diagnosis. PGD uses in vitro

fertilization (IVF) to create embryos, tests one or
two cells from each embryo for the specific genetic
abnormality and identifies unaffected embryos for
the transfer to the uterus, obviating the need for
prenatal diagnosis and birth of an affected child. It is
a relatively new technique and currently, evidence of
its effectiveness and safety is still limited [3]. In
haemophilia, initially PGD only provided diagnosis
of fetal sex but there have been reports of specific
diagnosis more recently [4]. It is likely to become a
realistic option for more couples at risk of having a
child affected by haemophilia in the near future.
However, IVF is costly, stressful and the success rates
(overall live birth rate �22%) are much lower than
spontaneous conception [5]. On current evidence
PGD may be indicated in some individual cases after
careful counselling and assessment but should not be
regarded as a standard service [6]. It is required by
the Human Fertilisation and Embryology Authority
for all PGD to be carried out in licensed centres. Best
practice guidelines for clinical PGD and screening
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have been produced by the European Society of
Human Reproduction and Embryology PGD Con-
sortium [7].

Pre-pregnancy counselling should be offered to
carriers of haemophilia to discuss suitable
reproductive options and methods of prenatal
diagnosis (grade C, level IV).

Pregnancy in carriers of haemophilia should be
managed by a multidisciplinary team including
an obstetrician, haematologist and anaesthetist
(grade C, level IV).

Prenatal diagnosis. This should be undertaken in
centres with full genetic, haematological and obstet-
ric expertise. There are invasive and non-invasive
methods available for prenatal diagnosis of haemo-
philia.
(i) Invasive methods for specific diagnosis. Chori-

onic villus sampling (CVS) is the principal method
used for prenatal diagnosis of haemophilia. The
procedure is performed at 11–14 weeks of gestation
under ultrasound guidance to obtain a sample of
chorionic villi for analysis. It is recommended that
CVS should not be performed prior to 10 weeks of
gestation due to reports of its association with limb
defects when carried out before this gestation [8]. It
has the advantage over amniocentesis of permitting
diagnosis in the first trimester. If termination of
pregnancy is opted for, it is possibly less traumatic
and acceptable to the patient. Transabdominal CVS
carries a similar risk of miscarriage as amniocentesis
which is approximately 1–2% [9]. However, each
unit should audit the outcomes of invasive proce-
dures performed and advise patients of the respective
complication rates.

Currently fetal sex cannot be determined with
100% accuracy in the first trimester by ultrasound,
which means female fetuses cannot be excluded and
are exposed to the risk. Amniocentesis, which can
also be used for prenatal diagnosis, allows exclusion
of female fetuses identified by ultrasound, but is
performed later than CVS (after 15 weeks of gesta-
tion). This procedure is also performed under ultra-
sound guidance to obtain a sample of amniotic fluid
for cell karyotyping and source of DNA. The rate of
miscarriage associated with amniocentesis is
approximately 1% [10].

Cordocentesis, ultrasound guided fetal blood
sampling, was previously performed to obtain fetal
blood for clotting factor assay. However, it is very
rarely performed today. It should only be considered
if all other possible techniques cannot be used or do
not give conclusive results. This option may be

considered if a woman wishes to ensure that she does
not have a child affected with severe haemophilia
and the causative mutation cannot be identified. The
procedure is reported to have a 1.25% risk of
procedure-related fetal loss when performed for non-
chromosomal indications and by an experienced
operator [11]. This risk is possibly higher if the fetus
is affected with haemophilia due to the risk of cord
bleeding. The levels of FVIII and FIX in a normal
fetus at 19 weeks gestation are approximately 40
and 10 IU dL)1, respectively [12,13], which are
significantly lower than in an adult. It is therefore
important to ensure no maternal blood contamin-
ation in the sample by checking the mean corpuscu-
lar volume (MCV) of the erythrocytes (>120 fL for
fetal MCV and � 90 fL for maternal MCV) or by the
Kleihauer technique showing resistance of fetal
haemoglobin to acid elution.
Prophylaxis for invasive testing. As these proce-

dures are carried out early in pregnancy, the FVIII
level is unlikely to have risen significantly. Therefore
it is essential to check the mother’s clotting factor
level (FVIII or FIX) and arrange prophylactic treat-
ment for any invasive prenatal diagnostic test if the
level is <50 IU dL)1. All invasive testing may cause
feto-maternal haemorrhage; therefore, anti-D immu-
noglobulin should be given to Rhesus D-negative
mothers.

Chorionic villus sampling is the method of choice
for specific prenatal diagnosis of haemophilia.
Maternal clotting factor level should be checked
prior to any invasive procedures and prophylactic
treatment arranged if the level is <50 IU dL)1

(grade C, level IV).

Detailed guidelines on amniocentesis and CVS [14]
and on the provision of clinical and laboratory
genetic services for haemophilia [2] are available.
(ii) Non-invasive methods for determination of

fetal sex. Non-invasive methods are at present
limited to fetal gender determination. Knowledge of
fetal sex is beneficial in pregnancies at risk of
haemophilia. Its importance should be emphasized
to couples who do not wish to have prenatal
diagnosis. If the fetus is identified as female, the
mother can be reassured especially when specific
mutational diagnosis is not possible or when the
mother is unsure of her feelings towards termination
of pregnancy. The parents will then have the
option of avoiding invasive testing in these cases.
Knowledge of fetal sex is also helpful for labour
management as invasive monitoring techniques,
vacuum extraction and difficult forceps deliveries
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should be avoided when the coagulation status of the
male fetus is unknown in order to minimize the risk
of haemorrhagic complications. If the parents do not
wish to know the sex of the baby, this information
should be made available to the midwives and
obstetricians caring for the women in labour.

Ultrasound assessment in the second and third
trimesters can accurately determine fetal sex [15–19].
Improvements in the resolution of ultrasound equip-
ments have now provided the possibility of detailed
visualization of the fetus in early pregnancy. The
morphological aspect of the external genitalia is
identical in both sexes until 11 weeks of gestation,
but after this stage, there is rapid differentiation of
the genitalia [20]. The direction at which the fetal
phallus points in the mid-sagittal plan is different
between male (caudally) and female (anteriorly).
These findings have been utilized by several groups to
assess fetal gender from 11 weeks of gestation
[21,22]. The sensitivity of this technique, however,
is limited especially at 11–12 weeks of gestation. In
the study by Whitlow et al. [21], the overall success
of correctly assigning fetal gender increased with
gestational age from 46% to 75%, 79% and 90% at
11, 12, 13 and 14 weeks respectively. In the study by
Efrat et al. [22], the accuracy of sex determination
also increased with gestation from 70.3% to 98.7%
and 100% at 11, 12 and 13 weeks respectively. The
sensitivity of fetal gender determination in the first
trimester is limited by two factors. First, visualization
of the genital tubercle is not always possible at such
early gestations. Secondly, differentiation of the
genital tubercle into the male or female phallus only
begins at 11 weeks of gestation, so this sign cannot
be used prior to this stage. Due to these limitations,
this technique has not been introduced into routine
practice and is currently only performed in special-
ized centres.

An alternative non-invasive method of determining
fetal sex is by assessing free fetal DNA in the
maternal circulation for the presence or the absence
of Y-chromosome-specific DNA sequence. Technical
advances, such as the development of quantitative
real-time polymerase chain reaction, have allowed
several groups to demonstrate a 100% sensitivity and
specificity in the detection of male fetuses [23–25].
Free fetal DNA has been detected as early as the fifth
week of pregnancy [24], but concentrations, and
subsequently the sensitivity of the test, increase with
advancing gestation. There is the potential to deter-
mine fetal sex using this technique prior to 11 weeks,
the earliest gestation at which CVS would be
performed, hence avoiding invasive testing in female
fetuses. This technique, however, is at present still

being performed in research settings. The combined
use of two independent non-invasive techniques,
ultrasound and analysis of free fetal DNA in mater-
nal blood, as method of assessing fetal sex to increase
confidence in the reliability of these tests has been
proposed recently [26].

Knowledge of fetal gender allows invasive testing
to be avoided in female pregnancies and enables
appropriate management of labour and delivery;
therefore, the importance of establishing fetal sex
in pregnancies at risk of haemophilia should be
conveyed to the parents (grade C, level IV).

Management plan. The patient’s choice and the
results of prenatal testing should be clearly docu-
mented in the case note alongside the management
plan for pregnancy, labour and delivery. A multidis-
ciplinary team of obstetricians, haematologists, nurse
specialists and anaesthetists should be involved in the
formulation of this plan.

Antenatal management. Factor VIII levels have been
shown to increase significantly in carriers of haemo-
philia A during pregnancy. Although the majority of
patients will develop levels within the normal range,
the rise is variable, and a small proportion may
still have low levels at term [27,28]. In contrast,
FIX levels do not rise significantly in carriers of
haemophilia B [28].

The risk of bleeding in early pregnancy and
miscarriage is unknown in carriers of haemophilia,
but there is evidence that the risk of antepartum
haemorrhage (bleeding from the genital tract after
the 22nd week of pregnancy) is not increased
[27,28].

Women may be exposed to various haemostatic
challenges during pregnancy such as invasive prena-
tal diagnostic tests, termination of pregnancy and
spontaneous miscarriage. All of these may be com-
plicated by excessive and prolonged bleeding.

Factors VIII and IX levels should be checked at
booking, and at 28 and 34 weeks of gestation,
especially in those with low pre-pregnancy levels
(<50 IU dL)1). Monitoring in the third trimester is
essential in order to plan the management of labour
and the provision of prophylactic treatment to
minimize the risk of postpartum haemorrhage (PPH).

Carriers of haemophilia should have their clotting
factor level (FVIII or FIX) checked at booking and
at 28 and 34 weeks of gestation to allow appro-
priate management of labour and delivery and
to assess the need for prophylactic treatment
(grade C, level IV).

304 C. A. LEE et al.

Haemophilia (2006), 12, 301–336 � 2006 Blackwell Publishing Ltd



Treatment Due to the significant rise of FVIII level
during pregnancy, treatment with coagulation factor
concentrate is rarely required during pregnancy in
carriers of haemophilia A [28]. On the contrary,
carriers of haemophilia B with a low baseline level
are more likely to require haemostatic support to
cover delivery, especially if Caesarean section is
required as FIX level does not rise significantly in
pregnancy.

If treatment is required in carriers of either
haemophilia A or B, recombinant products should
be regarded as the products of choice [29]. Plasma-
derived clotting factor concentrates, treated with the
currently available virucidal method have no risk of
transmitting the hepatitis B and C virus and human
immunodeficiency virus [30]. However, they have
the potential to transmit hepatitis A and parvovirus
B19 [31,32]. While not normally a serious infection
in non-immunocompromised adults, parvovirus
infection of the fetus may result in hydrops fetalis
and fetal death.

Desmopressin [1-desamino-8-d-arginine vasopres-
sin (DDAVP)] increases plasma levels of von
Willebrand factor (VWF) and FVIII in the blood
and thus has potential use in carriers of haemo-
philia A. It has no effect on FIX levels, hence is of
no value in carriers of haemophilia B. The use of
DDAVP during pregnancy is controversial because
of the potential risks of placental insufficiency due
to arterial vasoconstriction and of miscarriage or
preterm labour due to an oxytoxic effect [33].
However, in contrast to naturally occurring vaso-
pressin, DDAVP has minimal vasoconstrictive and
oxytocic effects, consistent with its predominant
V2 vasopressin receptor activity. There is a risk of
maternal and/or neonatal hyponatraemia as a result
of DDAVP’s more potent and prolonged antidiu-
retic effect, compared with that of natural hor-
mone vasopressin [33]. Therefore, restriction of
fluid intake is required to accompany its use. The
efficacy and safety of DDAVP for prophylaxis or
treatment of pregnancy-associated bleeding have
not been systematically studied, but evidence of its
safety during pregnancy in women with diabetes
insipidus using smaller doses is available [34]. In a
series of 27 haemophilia A carriers with low FVIII
levels who received DDAVP for coverage of
invasive prenatal diagnostic procedures, there was
no serious side effect other than mild facial
flushing and headache [35]. DDAVP does not pass
into breast milk in significant amounts. Hence,
DDAVP may be used in labour and during the
postpartum period.

Recombinant FVIII and FIX should be used as the
treatment of choice in pregnant carriers of hae-
mophilia A and B (grade C, level IV).

Intrapartum management. Labour and delivery are
critical times for carriers of haemophilia and their
affected child when they are exposed to various
haemostatic challenges. Pregnancies in carriers of
haemophilia should be managed in collaboration with
a haemophilia centre and arrangement for delivery
should be made in advance. It is recommended for
women carrying an affected fetus to delivery at a unit
where the necessary expertise in the management of
this disorder and resources for laboratory testing and
clotting factor treatments are readily available.

A delivery plan should be made in advance and for
women carrying an affected fetus, delivery should
be planned at a unit where the necessary expertise
in the management of this disorder and resources
for laboratory testing and clotting factor treat-
ments are readily available (grade C, level IV).

Labour. During labour, the maternal coagulation
screen and appropriate factor assays should be
checked, as well as saving serum for cross-matching.
If it is difficult to access factor levels in labour, it is
acceptable to rely on the third trimester levels to
formulate a plan. When the factor level is
<50 IU dL)1, an intravenous line should be estab-
lished and prophylactic treatment given for labour
and the postpartum period.

Spontaneous labour should be allowed where
possible and special consideration should be given
when labour is to be induced. Induced labour is likely
to be prolonged and associated with the need for
instrumental delivery or emergency caesarean section
particularly in primigravida women with unfavour-
able cervix at the start of induction. In these cases, a
multidisciplinary team of obstetrician and haematol-
ogist along with the mother should perform a careful
risk assessment. In some circumstances, elective
caesarean section could be considered less traumatic
to both the mother and her affected son.
Regional analgesia and anaesthesia. A plan of

management should be devised with the anaesthetist
prior to labour/delivery and discussed with the
patient. The use of regional block in patients with
bleeding disorders is controversial because of the
potential risk of epidural or spinal haemorrhage and
haematoma, which may lead to permanent neuro-
logical damage. However, provided the coagulation
screen is normal and the relevant factor level is above
50 IU dL)1, regional block is not contraindicated
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[28,36]. In situations where factor levels cannot be
assessed due to advanced labour, provided the factor
level is >50 IU dL)1 in the third trimester, it is then
sufficient to assess the platelet count, partial throm-
boplastin time (PTT) and prothrombin time (PT).
Regional block in carriers of haemophilia should be
performed by an expert anaesthetist with the help of
a specialized haematologist for assessment of coagu-
lation status and arrangement of treatment when
needed. The epidural should be placed in the midline,
which decreases the chance of intravascular puncture
with the epidural catheter [37], and the lowest
concentration of a local anaesthetic and narcotic
mixture should be used to achieve analgesia so as to
maintain motor function [38]. The extent of motor
block should be assessed frequently until the anaes-
thetic has worn off and the catheter removed. If the
degree of motor block is more than that expected or
if the anaesthetic appears to be prolonged, magnetic
resonance imaging should be arranged to check for
development of an epidural haematoma. It is import-
ant to check factor levels prior to the removal of
epidural catheter as the pregnancy-induced rise in
factor levels may quickly reverse after birth and
bleeding in the spinal canal may then arise. Intra-
muscular analgesia and non-steroidal anti-inflamma-
tory drugs (NSAID) should be avoided if factor levels
are below normal.

Regional block in carriers of haemophilia is not
contraindicated if the coagulation screen is normal
and the relevant factor level is above 50 IU dL)1

(or raised to >50 IU dL)1 by prophylactic treat-
ment). It should be performed by an expert
anaesthetist with the help of a specialized haema-
tologist for assessment of coagulation status and
arrangement of treatment if required (grade C,
level IV).

Fetal monitoring. The use of fetal scalp electrodes
and fetal blood sampling should be avoided in
affected male fetuses or when fetal sex or coagulation
status of male fetus is unknown. Although no
bleeding complication in affected fetuses and neo-
nates has been reported so far from these procedures,
it is advisable to avoid their use due to the potential
risk of scalp haemorrhage in affected male fetuses.

The use of fetal scalp electrodes and fetal blood
sampling should be avoided in affected male
fetuses or when fetal sex or coagulation status of
male fetus is unknown (group C, level IV).

Delivery. Affected fetuses are at risk of serious
head bleeding, including cephalohaematoma and
intracranial haemorrhage (ICH), from the process

of birth. The safest method of delivery for fetuses at
risk is controversial. In a survey in the USA, 11% of
obstetricians preferred to deliver pregnant carriers
of haemophilia by caesarean section [39]. Ljung
et al. [40] reviewed 117 children with moderate to
severe haemophilia born between 1970 and 1990
and found 23 neonatal bleedings associated with
delivery. The risk of haemorrhage was 10% with
vaginal delivery, 64% with vacuum extraction and
23% with caesarean section. The risk of head
bleeding specifically was 3% with vaginal delivery,
64% with vacuum extraction and 15% with
caesarean section. It was concluded that the risk
of serious bleeding during normal vaginal delivery is
small and that delivery of all fetuses at risk of
haemophilia by caesarean section is not expected to
eliminate this risk. However, the use of vacuum
extraction or forceps, or prolonged labour especi-
ally prolonged second stage of labour, should be
avoided as they are associated with an increased
risk of cephalohaematoma or intracranial bleeding
[28,40].

In principle, fetuses at risk of haemophilia should
be delivered by the least traumatic method and early
recourse to caesarean section should be considered.
Although vacuum extraction should not be used, low
forceps delivery may be considered less traumatic
than caesarean section when the head is deeply
engaged in the pelvis and it is expected to be an easy
outlet procedure. In these cases, the procedure
should be performed by an experienced obstetrician.
Care should be taken in minimizing maternal genital
and perineal trauma in order to reduce the risk of
PPH.

Vacuum extraction, mid-cavity forceps and pro-
longed labour should be avoided in affected male
fetuses or when fetal sex or coagulation status of
male fetus is unknown. Delivery should be
achieved by the least traumatic method and early
recourse to caesarean section should be considered
(grade C, level IV).

Postpartum management. The pregnancy-induced
rise in clotting factors (FVIII and VWF, not FIX)
falls rapidly after delivery. Carriers of haemophilia
are at increased risk of both primary (defined as
>500 ml blood loss in the first 24 h) and secondary
(after the first 24 h) PPH. The incidences of primary
and secondary PPH in the general population are
approximately 5–8% and 0.8%, respectively
[41,42]. In a study amongst haemophilia carriers
the incidence of primary and secondary PPH were
increased at 22% and 11%, respectively [28].
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Another study reported a significantly higher inci-
dence of prolonged bleeding after delivery among
haemophilia carriers (22%) in comparison with the
control group (6%) [43]. Five PPHs and a large
perineal haematoma were reported among 43 preg-
nancies in haemophilia carriers [27]. It seems that
FVIII or FIX activity has a significant influence on the
risk of bleeding in haemophilia carriers [28,43]. The
factor level should ideally be checked daily after
delivery. It should be maintained above 50 IU dL)1

for at least 3 days, or 5 days if caesarean section has
been performed, in order to minimize the risk of
primary and secondary PPH. The risk of PPH can be
further reduced by active management of the third
stage of labour [44] and minimizing maternal genital
and perineal trauma.

Active management of third stage should be
practised in carriers of haemophilia (grade C, level
IV).

In the event of PPH, after correction of hypovol-
aemia, factor replacement therapy or treatment with
DDAVP should be instituted in close collaboration
with the local haemophilia centre. Obstetric causes
for excessive bleeding should not be overlooked.
Consideration should be given to tranexamic acid to
reduce bleeding in cases of heavy lochia.

Factor levels should be monitored postdelivery
and maintained above 50 IU dL)1 for at least
3 days, or 5 days if caesarean section has been
performed (grade C, level IV).

Neonates. Neonates affected with haemophilia
may be at risk of bleeding at puncture sites, from
surgical interventions (circumcision being the com-
monest), and spontaneous bleeding such as bruising,
organ and joint bleeding. If necessary, heel pricks
should be carried out carefully with pressure applied
to the site for a full 5 min afterwards. Any prolonged
bleeding or excessive bruising at the site of the heel
prick should be reported to the haemophilia team
immediately.

Intramuscular injections and venepunctures should
be avoided in neonates affected with haemophilia
or whose coagulation status is unknown. Vitamin
K should be given orally and routine immuniza-
tions should be given intradermally or subcutane-
ously. Circumcision should be delayed until the
coagulation status of the neonate is known and
appropriate management can be arranged by the
haematologist (grade C, level IV).

Cord blood sample. After delivery, a cord blood
sample should be obtained in a citrated tube and

transferred to coagulation laboratory for coagulation
factor assay within two hours. The result should be
conveyed to the parents by an appropriate member
of the haemophilia team, usually one of the staff of
the haemophilia centre. Early diagnosis allows for
prevention of bleeds and appropriate management of
suspected or documented bleeds.

Cord blood should be collected from all male
offspring of carriers of haemophilia to assess
clotting factor levels for identification and early
management of newborns at risk. The results of
the tests should be conveyed to the parents by an
appropriate member of the haemophilia team
(grade C, level IV).

Intracranial haemorrhage. The incidence of ICH in
neonates with haemophilia has been estimated at 1–
4% and these events are typically associated with
significant morbidity and mortality [45]. A review of
bleeding episodes in 349 newborns with haemophilia
in 66 publications found 366 bleeding episodes; head
bleeding being the most common with intracranial
bleeding and subgaleal/cephalohaematomas account-
ing for 27% and 13% of all bleeding episodes [46]. It
is debated as to whether all haemophilic infants
should have a routine cranial ultrasound. A normal
scan does not exclude all bleeds. It is recognized that
cranial ultrasound is a relatively poor investigation
for the detection of subdural haemorrhage, which is
the commonest site of ICH in the neonates. In
addition, the optimal time of scanning is unclear
reflecting the typically delayed presentation of intra-
cranial bleeding. A survey of haemophilia centres in
the UK showed that only 41% of respondents would
routinely perform cranial ultrasound on neonates
with severe haemophilia and 21% would perform
ultrasound in the presence of clinical signs suggestive
of bleeding [47]. No evidence currently exists to
support the routine use of cranial ultrasound. How-
ever, it is recommended that if labour has been
traumatic, e.g. following forceps delivery or pro-
longed labour, preterm or there are any clinical signs
suggestive of bleeding, a cranial ultrasound scan
should be performed.

Community midwives should be informed of
affected babies. They and the mothers should be
made aware of the early signs of ICH (e.g. lethargy,
vomiting, seizures and poor feeding) as the reported
mean age at which the haemorrhage occurred is
4.5 days (range, birth to 1 month) [45] when both
the mother and baby are usually discharged home.

The administration of routine prophylaxis postde-
livery is controversial. It has been argued by those in
favour of early prophylaxis that it is illogical to
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manage potential cranial trauma in neonates expect-
antly [48]. However, recently, there have been
reports of an increased risk of inhibitor development
when clotting factor is administered in the early
neonatal period [49,50]. This association remains to
be clarified by larger studies as these studies did not
specifically address those children treated during the
first few days of life and did not take into account
other potential risk factors for inhibitor develop-
ment. Nevertheless, it is advisable to consider pro-
phylaxis in traumatic or premature deliveries and if
there is any suspicion of bleeding.

Cranial ultrasound/computed tomography (CT)
scans should be arranged for all neonates with
haemophilia if labour had been premature, trau-
matic, e.g. following forceps delivery or prolonged
labour, or if there are any clinical signs suggestive
of bleeding. In these cases it is recommended that
recombinant clotting factor should be adminis-
tered to raise the plasma clotting factor to
100 IU dL)1 (grade C, level IV).

von Willebrand’s disease

Pre-pregnancy counselling and prenatal diagnosis.

von Willebrand’s disease is the commonest inherited
bleeding disorder with a prevalence of approximately
1% in the general population [51]. It is generally
inherited as an autosomal condition, and thus
children of either sex may inherit the condition.
There are three main types of VWD. Type 1 is the
commonest accounting for � 70% of all cases. Types
1 and 2 are transmitted as an autosomal dominant
trait. The risk of a woman with type 1 VWD
transmitting the disease to her child is 50%. How-
ever, only 33% of children born to these women are
clinically affected, probably because of variable
penetrance and expression of the abnormal gene
[52]. The same is true for type 2A and most cases of
type 2B. However, the situation is more complicated
for the other subtypes of type 2 VWD. Extensive
family studies are required to assess this risk. Type 3
VWD is an autosomal recessive disorder, and affec-
ted individuals are either homozygotes or compound
heterozygotes. If a child with type 3 has already been
born in the family, the risk of a subsequent child
being affected is 25%.

Preconceptual counselling should include the op-
tion of prenatal diagnosis. Antenatal diagnosis is not
usually required or requested in types 1 and 2 VWD
as the bleeding tendency is relatively mild. However,
if the fetus is at risk of type 3 (severe) VWD, the
parents may wish to consider antenatal diagnosis.

This should be planned in advance to allow the
causative mutation(s) or informative polymorphisms
to be identified using one of the invasive methods of
prenatal diagnosis described above.

The option of prenatal diagnosis should be
discussed and offered to women with VWD
whose genetic mutation is identifiable, partic-
ularly to those at risk of having a child with type
3 VWD (grade C, level IV).

Antenatal management. Haemostatic response to
pregnancy is variable in different types and sub-
types of VWD. In type I VWD there is usually a
progressive increase in FVIII coagulant activity
(FVIII:C), VWF antigen (VWF:Ag) and VWF activity
(VWF:AC), and correction of the bleeding time
(BT) during pregnancy [27,53–55]. Most women
with type 1 VWD achieve VWF levels in the normal
(non-pregnant) range by the third trimester [56].
Failure of primary haemostasis to improve signifi-
cantly in pregnancy, especially in severely affected
type I women, has been reported [57,58]. In a
series of 24 pregnancies in 13 women studied
retrospectively, it was noted that FVIII:C and
VWF:Ag rose above baseline values by a factor of
at least 1.5 during pregnancy in most cases [58].
However, a baseline VWF:AC of <15 IU dL)1 (4/14
cases) was predictive of a third trimester level of
<50 IU dL)1 and less marked improvements in
VWF:AC [58].

In type 2 VWD, FVIII and VWF antigen levels
often increase during pregnancy, but most studies
show minimal or no increase in VWF activity levels,
and a persistently abnormal pattern of multimers,
reflecting the increased production of abnormal VWF
[27,56,58]. Despite increased FVIII and VWF pro-
duction during pregnancy, FVIII:C levels are often
low in women with subtype 2N VWD because of
impaired binding by the abnormal VWF [59]. In
subtype 2B VWD thrombocytopenia may develop or
worsen during pregnancy due to increased produc-
tion of the abnormal intermediate VWF multimers,
which bind to platelets and induce spontaneous
platelet aggregation [60].

Women with type 3 VWD show little or no
increase in their FVIII and VWF plasma levels
[54,61].

Due to the great variability of haemostatic
response of VWD to pregnancy, regular monitoring
of VWF:Ag and VWF:AC together with FVIII:C is
essential. This should be performed at presentation,
prior to any invasive procedures, and in the third
trimester. The platelet count should also be monit-
ored in women with type 2B VWD [60]. If VWF:AC
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is <50 IU dL)1, consideration should be made for
prophylactic treatment with a clotting factor con-
centrate containing VWF to cover any invasive
procedures and delivery.

A review of 84 pregnancies from 1980 to 1996 of
women with all types of VWD showed that 33%
(28) reported vaginal bleeding in the first trimester.
The overall spontaneous miscarriage rates were 21%
in this study [54] and 22% in another study [62].
This is not significantly different from the normal
rate of 15% [63]. Even though there appears to be a
higher incidence of vaginal bleeding in the first
trimester in women with VWD, there is no increase
in the miscarriage rate [54,59]. It is likely that these
women present more readily if they experience
bleeding in early pregnancy. However, there is an
increased risk of bleeding complications associated
with spontaneous miscarriage or elective termination
[54,61,62]. In one study, 10% of spontaneous or
elective abortions were complicated by excessive
bleeding requiring transfusion. In addition, intermit-
tent bleeding two weeks after miscarriage occurred
in 30% of cases [54]. FVIII and VWF do not rise
significantly until the second trimester [58] by which
stage most miscarriages have already occurred.
Therefore, factor levels should be checked in women
presenting with spontaneous miscarriages and in
those opting for termination of pregnancy. Prophy-
lactic treatment should be given when factor levels
are <50 IU dL)1.

Pregnancy in women with VWD should be man-
aged by a multidisciplinary team including an
obstetrician, haematologist and anaesthetist
(grade C, level IV).

Factor levels including VWF:Ag, VWF:AC and
FVIII:C should be checked at booking, 28 and
34 weeks and prior to invasive procedures. Pro-
phylactic treatment should be given when factor
levels are <50 IU dL)1 to cover invasive proce-
dures and delivery (grade C, level IV).

Treatment. Desmopressin increases plasma FVIII
and VWF levels. However, its use in pregnancy is
controversial as discussed previously in its use in
carriers of haemophilia. Multiple reports have
suggested its effectiveness in the prevention or
control of bleeding at the time of abortion and
delivery without complications [56,58,64,65]. In one
survey, 50% and 34% of haematologists reported
using intravenous and intranasal DDAVP, respect-
ively, for PPH in women with type 1 VWD. And only
31% considered pregnancy as a contraindication
[66]. DDAVP is not contraindicated in uncompli-

cated pregnancy although like all drugs it should be
used with caution. Prolonged administration in
pregnancy should be avoided and close monitoring
for water retention is important [67]. A fluid
restriction of 1 L for 24 h after DDAVP should
minimize the risk of fluid overload and consequent
hyponatraemia.

Desmopressin can be used in pregnancy, but
repeated administration or use in pregnancies
complicated with pre-eclampsia must be avoided.
Close monitoring for water retention must accom-
pany its use (grade C, level IV).

Virally inactivated concentrate containing VWF is
the treatment of choice in women with VWD
unresponsive to DDAVP for preventing or control-
ling pregnancy-associated bleeding.

If FVIII:C or VWF:AC is <50 IU dL)1, prophy-
lactic administration of concentrate containing VWF
should be given to minimize maternal haemorrhagic
complications [27,54]. Prophylactic infusion should
start at the onset of labour, with the aim of raising
FVIII:C and VWF:AC to >50 IU dL)1; this should be
maintained for at least 3 days after vaginal delivery
and at least 5 days after caesarean section [68].
DDAVP can be used in women with type 1 VWD
and in some with type 2A, as there is usually a good
response to this treatment with no risk of viral
transmission. DDAVP should generally be avoided
in women with type 2B VWD because it can
precipitate thrombocytopenia [69]; platelet transfu-
sions have been given when the platelet count was
<20 · 109 L in type 2B [60]. Management of type
2N VWD using recombinant FVIII has been repor-
ted [70]. Women with type 3 VWD do not respond
to DDAVP and as FVIII:C and VWF:AC do not
increase in these cases during pregnancy, treatment
is required with concentrate containing VWF to
cover delivery.

Women with type I VWD generally do not require
prophylactic treatment for delivery. In type 2
VWD, treatment is required for operative delivery
or if there is perineal trauma. Women with type 3
VWD require treatment for all types of delivery
(grade C, level IV).

Tranexamic acid can also be used in the prevention
or control of PPH. Although there have not been
studies of antifibrinolytic therapy during pregnancy
in women with VWD, tranexamic acid has been used
to control or prevent bleeding from placental abrup-
tion, caesarean section or other obstetric causes
without apparent maternal or fetal adverse effect
[71–74].
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Intrapartum management Management of labour and
delivery are similar to that of carriers of haemophilia.
It is important to establish both the type and plasma
levels of FVIII and VWF so as to plan the manage-
ment of labour and the provision of prophylactic
treatment.

Arrangements for delivery should be made in
advance. It is recommended for women with severe
VWD to delivery at a unit where the necessary
expertise in the management of this disorder and
resources for laboratory testing and clotting factor
treatments are readily available.

A delivery plan should be made in advance. For
women with severe VWD, delivery should be
planned at a unit where the necessary expertise in
the management of this disorder and resources for
laboratory testing and clotting factor treatments
are readily available (grade C, level IV).

Epidural anaesthesia. Several case reports have
shown women with VWD received epidural anaes-
thesia without bleeding complications [61,75–77]. In
a series, eight women with VWD received regional
anaesthesia during labour and delivery without
bleeding complications and only one woman received
prophylactic therapy as the clotting factor levels were
>50 IU dL)1 in the other cases [54]. Epidural anaes-
thesia may be considered for use in the majority of
women with type 1 VWD whose levels have risen to
>50 IU dL)1. However, the decision of its use needs
to be made jointly by an experienced anaesthetist,
obstetrician and haematologist after considerations
are given to haemostatic concerns such as the degree
of correction of the plasma FVIII:C and VWF levels,
possible degree of residual platelet impairment,
possible rate of postpartum decline of VWF and the
consequent risks of bleeding/spinal haematoma. The
risks of an epidural or spinal anaesthetic for caesar-
ean section should be balanced against the risk of a
general anaesthetic. In all cases the epidural should be
inserted by an experienced anaesthetist. Epidural
anaesthesia is generally not recommended for use in
type 2 or 3 VWD [67].

Epidural anaesthesia can be offered for use in
majority of women with type 1 VWD whose VWF
activity is >50 IU dL)1 (or raised to >50 IU dL)1

by prophylactic treatment). It should be carried
out by an experienced anaesthetist. It is generally
not recommended for use in type 2 or 3 VWD
(grade C, level IV).

Delivery. In patients with types 1 and 2 VWD,
normal vaginal delivery and Caesarean section are
regarded as safe if VWF:AC is >50 IU dL)1 [67].

Treatment with DDAVP or VWF-containing con-
centrates may be needed. DDAVP is useful in the
treatment of type 1 and some type 2 VWD but is of
no value in type 3 VWD. In type 3 disease, VWF-
containing concentrates are required to cover all
types of delivery. Vacuum extraction and mid-cavity/
rotational forceps should be avoided, especially in
fetuses at risk of having types 2 or 3 VWD, due to the
risk of intracranial bleeding. It is recommended that
delivery should be achieved by the least traumatic
method. Prolonged labour, especially prolonged
second stage of labour, should be avoided and early
recourse to caesarean section should be considered.

Women with VWF activity <50 IU dL)1 should
receive prophylactic treatment at the onset of
labour or prior to planned caesarean section
(grade C, level IV).

Postpartum management. Postpartum management
of women with VWD is similar to that of carriers of
haemophilia as they are also at increased risk from
primary (>500 ml blood loss in the first 24 h) and
secondary (24 h to 6 weeks postpartum) PPH due to
the rapid fall in FVIII and VWF levels after delivery.
In three series, which included a total of 51 women
with information on 92 deliveries, primary PPH
complicated 16–29% of pregnancies whilst secon-
dary PPH complicated 20–29% of pregnancies
[27,54,58]. The risk of PPH can be reduced by active
management of third stage of labour [44] and
minimizing maternal genital and perineal trauma.

Active management of third stage should be
practised in women with VWD (grade C, level IV).

It is important to check VWF levels postdelivery in
women with VWD, particularly those with signifi-
cantly low pre-pregnancy baseline levels. The risk of
PPH appears to be relatively higher in women with
types 2 and 3 VWD, especially those with low FVIII
and VWF levels (<50 IU dL)1) at term. In these cases
it is important to maintain VWF level within the
normal range with either DDAVP or VWF-contain-
ing concentrates, and for at least 3 days postdelivery,
or 5 days if following caesarean section.

There is variable fall in VWF levels to baseline
postdelivery. There are anecdotal reports of a
decrease from 41 to 9 IU dL)1 over the course of a
week [58] and a further case where there was a fall to
half values with 24 h postdelivery [55]. On the other
hand, the average time of presentation of PPH in
women with VWD was found to be 15.7 ± 5.2 days
[78]. This implies the potential need for prophylaxis
and/or close observation for up to several weeks
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postpartum. Prolonged and/or intermittent secon-
dary PPHs have been reported in women with VWD
[54,58]. Tranexamic acid or combined oral contra-
ceptive (COC) pills can be used to control postpar-
tum bleeding in these cases. It is recommended that
patients are encouraged to report excessive bleeding
and haemoglobin levels should be documented.

Factor levels should be monitored postdelivery and
prophylaxis given to maintain VWF activity and
FVIII levels >50 IU dL)1 for at least 3 days, or
5 days following caesarean section. Tranexamic
acid or COC pill should be considered to control
prolonged and/or intermittent secondary PPH
(grade C, level IV).

Neonates. Neonates with severe VWD are at risk
of head bleedings (scalp haematoma and ICH)
during labour and delivery. Hence the use of invasive
monitoring techniques (fetal scalp electrodes and
fetal blood sampling) and instrumental deliveries
(vacuum extraction or mid-cavity/rotational forceps)
should be avoided in fetuses at risk of having type 2,
type 3, or moderately severe type 1 VWD. In
neonates affected with mild type I VWD, this risk
is very small. In addition, neonates may have some
protection from the increase in VWF and FVIII levels
induced by the stress of labour [79].
Cord blood sample. After delivery, a cord blood

sample should be obtained from newborns at risk of
type 3 VWD for assessment. When assessing the
neonatal clotting factor levels, it should be appreci-
ated that these correlate with gestational age and
reach adult levels at age of 6 months. Thus, although
severe forms of these disorders can be diagnosed at the
time of birth, mild forms are not always reliably
diagnosed due to the increase in VWF and FVIII levels
induced by the stress of labour [79]. The child should
be screened later during the first year of age. The result
should be conveyed to the parents by an appropriate
member of staff who is most involved in counselling.

For fetuses at risk of types 2 and 3, or moderately
severe type 1 VWD, invasive monitoring tech-
niques, vacuum extraction and rotational/mid-
cavity forceps should be avoided and a cord blood
sample should be sent for assessment (grade C,
level IV).

Intramuscular injections should be avoided until
coagulation status is known and vitamin K given
orally. Immunization for hepatitis B should be
considered and given by intradermal route. Circum-
cision should also be postponed until the coagulation
status is known. If necessary, heel pricks should be

carried out carefully with pressure applied to the site
for a full 5 min afterwards. Any prolonged bleeding
or excessive bruising at the site of the heel prick
should be reported to the haemophilia team imme-
diately.

Intramuscular injections and venepunctures should
be avoided in neonates whose coagulation status is
unknown. Vitamin K should be given orally and
routine immunizations should be given intrader-
mally or subcutaneously. Circumcision should be
delayed until the coagulation status of the neonate
is known and appropriate management can be
arranged by the haematologist (grade C, level IV).

Factor XI deficiency

The inheritance of factor XI (FXI) deficiency is
autosomal with severely low levels of <15 IU dL)1 in
homozygotes or compound heterozygotes and partial
deficiency in heterozygotes, with levels between 15
and 70 IU dL)1 [80,81]. The condition is associated
with a much more variable bleeding tendency than
haemophilia A or B. Spontaneous bleeding is rare but
haemorrhage can occur at sites prone to fibrinolysis
and women with partial as well as severe deficiency
are at risk of excessive uterine bleeding [82,83]. The
bleeding is inconsistent within a family and is also
not clearly related to factor levels as in haemophilia
A and B [81–84]. Neither does the abnormal
genotype causing the condition appear to bear any
relationship to bleeding tendency [85]. This unpre-
dictable nature of FXI deficiency makes management
for pregnancy and delivery much more difficult and
attempts should be made to identify whether the
patient has a clinical bleeding tendency and whether
other factors are involved, such as coexistence of
VWD and platelet malfunction [86].

Pregnancy in women with FXI deficiency requires
specialized and individualized care provided col-
laboratively by an obstetrician, haematologist and
anaesthetist (grade C, level IV).

Due to the unpredictability of the condition,
attempts should be made to identify the individ-
ual’s clinical bleeding tendency and the coexistence
of confounding factors (grade C, level IV).

Genetic counselling and prenatal diagnosis. Pre-
conceptual genetic counselling should be offered to
all patients to ascertain whether the mutation is
known and discuss the options of prenatal diagnosis.
However, due to the large number of different
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genetic mutations implicated in FXI deficiency,
prenatal diagnosis is often difficult, except in Ash-
kenazi Jews in whom two different mutations
predominate: type II, a stop codon in exon 5 and
type III, a missense mutation in exon 9 leading to
reduced expression of FXI. Prenatal diagnosis should
be offered to patients where there is a risk of severe
FXI deficiency.

Prenatal diagnosis should be discussed and offered
to patients where there is a risk of severe FXI
deficiency (grade C, level IV).

Antenatal manangement. FXI usually remains con-
stant throughout pregnancy but studies have also
shown inconsistencies in levels, with increases or
decreases as pregnancy advances [54,87–89]. As it is
often not feasible to check levels in an acute
situation, routine monitoring should be carried out
at booking, 28 and 34 weeks. Invasive procedures
such as CVS, amniocentesis and termination of
pregnancy can be complicated by excessive or
prolonged haemorrhage. Levels should be checked
prior to these procedures and prophylaxis with FXI
concentrate or, if unavailable, virally inactivated
fresh frozen plasma given for patients with severely
low levels or a history of bleeding. Probable �non-
bleeders� can be managed expectantly with treatment
available on stand-by should bleeding occur.

Factor XI levels should be checked at booking, 28
and 34 weeks and prior to invasive procedures.
Many patients can be managed expectantly but
patients with severely low levels or a positive
bleeding history should be given prophylaxis to
cover invasive procedures (grade C, level IV).

Intrapartum management. Patients with FXI levels
<15 IU dL)1 have a 16–30% risk of excessive
bleeding during delivery [54,85] and should receive
prophylactic FXI concentrate or, if unavailable, fresh
frozen plasma at the onset of labour or prior to
planned induction or caesarean section, unless there
is a history of uneventful major surgical procedures
without prior treatment. In view of the thrombotic
potential of FXI concentrate [90,91], peak levels
should not exceed 70 IU dL)1 (normal range 70–
150). As for all blood products there are concerns
about the risk of transfusion-transmitted infections.
Recombinant factor VIIa (rFVIIa) has been used
successfully in these patients [92–94], although it is
as yet unlicensed in this setting. Its short half-life
makes it unsuitable for use to cover labour, but could
be used for management of elective caesarean
section. The dose used may be lower than the

standard 90 lg kg)1 used in haemophilia patients
with inhibitors, but further studies are needed to
assess the optimal dose [95].

In patients with levels between 15 and 70 IU dL)1,
tranexamic acid should be given if there is a bleeding
history or if this is unknown due to the absence of
previous haemostatic challenges [96]. Otherwise it is
reasonable to keep fresh frozen plasma or FXI
concentrate available for patients who develop
excessive bleeding [85].
Regional anaesthesia. Epidural anaesthesia has

been carried out without complication in FXI-defici-
ent patients [54,97]; however, the consequences of a
spinal haematoma with compression of the spinal
cord makes it an unacceptable risk and epidural
should be avoided in severe cases or women with
significant bleeding history. If epidural is necessary, it
should be covered with FXI concentrate. FFP con-
tains variable levels of FXI and is not recommended
to cover epidural. Recombinant FVIIa may find
increased use in the future especially to cover
procedures such as caesarean section.

A delivery plan should be made in advance. It is
recommended for women with FXI deficiency to
deliver at a unit where the necessary expertise in
the management of this disorder and resources for
laboratory testing and clotting factor treatments
are readily available (grade C, level IV).

Women with severe deficiency and/or a bleeding
history, should receive prophylactic treatment at
the onset of labour or prior to planned induction
or caesarean section (grade C, level IV).

Postpartum management. The incidence of primary
and secondary PPH has been reported to be 16% and
24%, respectively, in untreated patients with FXI
deficiency [54]. Active management of third stage
should be practised in women with FXI deficiency.
Prophylactic treatment with tranexamic acid should
be considered postdelivery. When given, it should be
extended for 3 days postpartum or 5 days following
caesarean section. The standard dose is 1 g 6–
8 hourly. The concomitant use of tranexamic acid
and FXI concentrate should be avoided. The half-life
of FXI, as determined in 19 patients, was 52 ± 22 h
(mean ± SD) [98], and therefore subsequent doses are
seldom needed. Recombinant FVIIa has a half-life of
two hours and repeat doses may be required or
treatment continued with tranexamic acid. Although
the incidence of thrombosis in patients receiving these
products is low, attention should be given to simple
thromboprophylactic measures including ensurance
of adequate hydration and early mobilization.
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Active management of third stage should be
practised in women with FXI deficiency (grade C,
level IV).

Where prophylaxis has been given, it should be
extended to 3 days postpartum or 5 days follow-
ing caesarean section (grade C, level IV).

Neonate. Neonatal haemorrhage due to peripar-
tum events is rare; however, care should be taken to
avoid unnecessary trauma to the baby, including
avoidance of ventouse extraction, rotational forceps
and invasive monitoring techniques.

Spontaneous bleeding or ICH in the neonatal
period, have not been reported but a cord blood
sample should be taken at birth for FXI level to
determine the potential for bleeding during high-risk
situations such as circumcision. However, as neona-
tal levels are reduced to approximately 50% of adult
levels, mild FXI deficiency cannot be reliably diag-
nosed and repeat testing during the first year of life
may be indicated.

Intramuscular injections should be avoided, until
coagulation status is known, and vitamin K given
orally if levels are reduced.

Care should be taken to avoid unnecessary trauma
to the baby at delivery and a cord blood sample for
FXI level should be obtained (grade C, level IV).

Rare bleeding disorders

The rare coagulation disorders include afibrinogen-
aemia and deficiencies of prothrombin (factor II, FII),
factor V (FV), combined V and FVIII, factor VII
(FVII), factor X (X) and factor FXIII (FXIII) and
have an estimated incidence in the severe form of one
in 500 000 (FVII deficiency) to one in 2 million
individuals (factor II deficiency) (Table 1). These
disorders are inherited as autosomal recessive traits
and are generally rarer than haemophilia A and B
[99]. However, in racial groups, communities or
countries where consanguineous marriages are com-

mon (such as Asian communities and some Muslim
countries) they are more common because clinically
they are expressed in homozygotes or compound
heterozygotes. It is therefore important that doctors
and paediatricians are aware of this so that any
women or child with a bleeding diathesis is promptly
diagnosed and treated.

Genetic counselling and prenatal diagnosis. In gen-
eral a mutation in the DNA can be identified in the
genes encoding the relevant coagulation factors. For
each coagulation factor, there are multiple mutations
but these are unique for any given family. Thus pre-
vention of rare coagulation disorders through prena-
tal diagnosis of the underlying mutation is possible
for couples who present with an affected child.

Antenatal, intrapartum and postpartum manage-

ment. The general principles of the management of
pregnancy, delivery and the postpartum period in
carriers of rare bleeding disorders are similar to those
in carriers of haemophilia A and B. However, the
available therapies are limited (Table 1) and are
plasma derived with the exception of rFVIIa which is
recommended for the treatment of FVII deficiency.

The rarity of these disorders and the paucity of a
good evidence base specific to pregnancy prevent the
publication of specific guidelines. However, reference
should be made to the comprehensive guidelines �The
rare coagulation disorders – review with guidelines
for management from the UKHCDO� [96] and
�UKHCDO Guidelines on the selection and use of
therapeutic products to treat haemophilia and other
hereditary bleeding disorders� [29].

Gynaecology

Menorrhagia

Menorrhagia or excessive menstrual bleeding, is a
common clinical problem among women of repro-
ductive age [100]. The reduction in family size by the

Table 1. Treatment of rare inherited bleeding disorders.

Deficient factor Estimated prevalence Plasma half-life Therapy

Fibrinogen 1:1 000 000 2–4 days SD plasma, fibrinogen concentrate

Prothrombin 1:2 000 000 2–3 days SD plasma, FIX complex concentrate

FV 1:1 000 000 36 h SD plasma

FV and FVIII 1:1 000 000 – SD plasma

FVII 1:500 000 4–6 h Recombinant FVII, FVII concentrate

FX 1:1 000 000 40 h SD plasma, FIX complex concentrate

FXIII 1:2 000 000 11–14 days SD plasma, FXIII concentrates

SD plasma, solvent/detergent plasma.
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widespread use of contraception and sterilization has
resulted in a significant increase in the number of
periods women experience during their reproductive
life. This in turns amplifies the problem of menor-
rhagia today. Menorrhagia is subjectively defined as
a complaint of heavy cyclical menstrual bleeding
occurring over several consecutive cycles [101].
Objectively, it is defined as a total menstrual blood
loss of >80 mL per menstruation (using the alkaline
haematin method) [102]. It is difficult to quantify
menstrual blood loss objectively because it involves
techniques that are specialized, time-consuming and
require collection of sanitary material by women. As
a result, assessment of menorrhagia in clinical
practice is usually subjective and often relies on the
description provided by the patient. This method is
unfortunately inaccurate and there is lack of corre-
lation between patient’s impression and the objective
assessment of actual volume of blood loss [102]. The
pictorial blood assessment chart (PBAC) is a semi-
objective method of assessing menstrual bleeding
based on the number and saturation of sanitary pads
and tampons used (Appendix 2). A pictorial chart
score of >100 was shown to have a reasonable
accuracy for identifying menorrhagia with a sensi-
tivity of 86% and a specificity of 89% [103].
Although the validity of this chart has been debated
[104], it is simple to use and is at present the best
practical tool available for the assessment of men-
strual blood loss.

It is estimated that approximately 30% of women
complain of menorrhagia [105]. Annually about one
in 20 women aged 30–49 years consult their general
practitioner for this reason [106]. It is the main
presenting complaint in women referred to gynae-
cologists and accounts for two-thirds of all hyster-
ectomies [107]. Menorrhagia could be due to local or
systemic causes; however, the underlying pathology
remains unidentified in approximately 50% of cases
[108,109].

Disorders of haemostasis are associated with
menorrhagia. Although this association has long
been recognized, the magnitude of these disorders as
a possible cause of idiopathic menorrhagia has been
underestimated. Women who are referred for inves-
tigation of menorrhagia are not routinely screened
for coagulation disorders even when no pelvic
pathology is identified. In a recent UK survey, only
13% of gynaecologists would request a standard
clotting screen and 2% would test for VWD in a
35 year old with menorrhagia and no pelvic pathol-
ogy [110]. Similarly, a US survey found that 17% of
physicians would order BT determination for repro-
ductive age women with menorrhagia and only 4%

would consider VWD as the cause of menorrhagia
[111].

The use of PBAC should be considered in the
assessment of menstrual blood loss for the diag-
nosis of menorrhagia and evaluation of the treat-
ment outcomes (grade C, level IV).

Prevalence of inherited bleeding disorders in women

with menorrhagia. Over the last decade, there have
been international efforts to assess the prevalence of
inherited bleeding disorders in women with menor-
rhagia. VWD is the most common inherited bleeding
disorder worldwide with a prevalence of 1–2% in the
general population [51,112]. A recent systemic
review of 11 prevalence studies of VWD in 988
women with menorrhagia reported an overall pre-
valence of 13% (95% CI, 11–15.6%), with preval-
ence in individual studies ranging from 5% to 24%
[113]. The prevalence was higher in the European
studies compared with that in the North American
studies [18% (95% CI 15–23%) vs. 10% (95% CI
7.5–13%); P ¼ 0.007]. This was explained by the
authors to be likely the result of differences between
the studies in the method of assessing menstrual
blood loss and of recruitment of the study popula-
tion, their ethnic composition, and the laboratory
criteria for diagnosis of VWD.

In addition to VWD, platelet disorders and clotting
factor deficiencies have also been identified in women
presenting with menorrhagia [114–117].

A significant proportion of women with idiopathic
menorrhagia have an underlying bleeding disorder,
the commonest being VWD. Therefore, testing for
these disorders should be considered (grade B,
level III).

Heavy, prolonged and irregular menstrual periods
are frequent complaints in adolescent girls. This is
likely to be due to immaturity of the hypothalamic–
pituitary–ovarian axis resulting in anovulatory cycles
[118–120]. However, in a significant proportion of
these cases, an underlying bleeding disorder may be
identified [121–124]. Eight of 14 adolescents pre-
senting with menorrhagia without thrombocytopenia
who underwent comprehensive testing for a bleeding
disorder had an underlying bleeding disorder [121].
In a retrospective study of 106 adolescents with
menorrhagia, 11 (10.4%) patients were found to
have an underlying bleeding disorder. A positive
family history of bleeding symptoms was a signifi-
cant predictor of a bleeding disorder in this study
[124]. Acute adolescent menorrhagia requiring
hospital admission is also a strong predictor of a
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bleeding disorder. A primary coagulation disorder
was found in 19% of those admitted to a children’s
hospital for acute menorrhagia [125]. One quarter of
those with haemoglobin <10 g dL)1, one-third of
those requiring transfusion, and one-half of those
presenting at menarche had such an underlying
disorder. In another study of adolescents with
menorrhagia requiring hospitalization, 15 (33%) of
46 cases had an underlying haematological disease,
with VWD accounting for five cases [126].

Whether adolescent menorrhagia is more likely to
be associated with bleeding disorders is uncertain. In
a study of 115 women with menorrhagia, the
frequency of an underlying bleeding disorder in
adolescent, reproductive age, and perimenopausal
women presenting with menorrhagia was found to
be similar [127].

Menstruation may be the first haemostatic chal-
lenge faced by girls with an inherited bleeding
disorder. Menorrhagia in these girls is usually severe
and they often present acutely. This could be
explained by the findings of increased VWF and
FVIII levels with age [128,129].

Adolescents presenting with acute menorrhagia
should be investigated for bleeding disorders. For
prepubertal girls either known to have a bleeding
disorder or a positive family history, plans should
be made in anticipation of the possibility of acute
menorrhagia at the onset of menarche (grade C,
level IV).

Testing for inherited bleeding disorders in women with

menorrhagia

Bleeding history.Testing for VWD and other bleed-
ing disorders in all women with menorrhagia is neither
practical nor necessary. The first step in investigating
for an underlying bleeding disorder in these women is
to take a focused personal and family history of
bleeding symptoms. This can be used to identify
women with significant additional bleeding symptoms
suggestive of an underlying bleeding disorder [130].
The frequency of bleeding symptoms has been showed
to be significantly higher in patients with VWD than in
women without a bleeding disorder [115]. Signifi-
cantly more women with VWD had menorrhagia since
menarche (65%), compared with women without a
bleeding disorder (9%). Bleeding after tooth extrac-
tion, and postpartum and postoperative bleeding were
also more common among women with VWD [115].

Bleeding history should include [131]:
1 Excessive menstrual bleeding since menarche;
2 History of PPH, surgery-related bleeding or

bleeding associated with dental work;

3 History of bruising >5 cm one to two times per
month, epistaxis one to two times per month,
frequent gum bleeding, family history of bleeding
symptoms.
[A �positive screen� entails any one from 1 or 2, or
two or more from 3.]

Initial investigation for an underlying bleeding
disorder in women with menorrhagia should
consist of a focused personal and family history
of bleeding symptoms (grade C, level IV).

Laboratory testing:
1. Full blood count and ferritin.
The initial laboratory evaluation for an underlying

bleeding disorder should consist of full blood count
(FBC) and serum ferritin, which will exclude thromb-
ocytopenia and assess the degree of anaemia. If the
detailed history identified a �positive screen� and the
platelet count is normal, then a stepwise sequence of
testing for various bleeding disorders should be
carried out. This also applies to women who are
considering major surgical intervention, regardless of
the presence of a positive screen [130]. It is essential
for these testing to be undertaken in settings where
necessary expertise and resources are available on-
site to ensure appropriate and accurate diagnosis.
2. PT and activated PTT.
PT and activated PTT (APTT) are standard tests of

haemostasis, which are carried out as part of the
initial evaluation. However, they have poor sensitiv-
ity, specificity and both positive and negative pre-
dictive values for an underlying bleeding disorder
[132]. Normal PT and APTT do not exclude an
underlying bleeding disorder, but they should be
adequate for screening for the severe rare clotting
factor deficiencies [133]. A mixing study should be
performed in cases of prolonged APTT to distinguish
between a deficiency state and an inhibitor.
3. von Willebrand screen.
This includes VWF:Ag, VWF:AC and FVIII levels

(FVIII:C). FVIII level can be reduced in VWD as
VWF protects FVIII from proteolytic cleavage [134].
Comprehensive guidelines on the diagnosis of VWD
have been produced by the UKHCDO [135].

Difficulties in diagnosing type 1 VWD because of
its variable expression influenced by genetic and
environmental factors are well established [136,137].
These factors include women’s race, ABO blood
group, phase of the menstrual cycle and the use of
oral contraceptives.

At present, there is a lack of consensus in the
literature supporting a true variation of VWF levels
during the menstrual cycle. Initial studies have
suggested a decrease in VWF and FVIII levels during
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menstruation [138–140]. A longitudinal study of 39
healthy Caucasian women sampled on days 2, 8, 15
and 21 showed a strong cyclic variation with a
decrease in VWF values in the early follicular phase
and peak values in the luteal phase [129]. However,
another longitudinal study of 95 healthy women
sampled serially at days 4–7, 11–15 and 21–28, did
not found this variation [141]. A recent cross-
sectional study of 90 controls and 85 women with
menorrhagia, assigned into groups that were more
finely divided in the sampling time during the
menstrual cycle, found the lowest VWF levels on
days 1–4 and the highest on days 9–10 [142]. Due to
the inconsistencies in these results, recommendations
for testing exclusively during menses cannot be
made. However, the time of testing in relation to
the menstrual cycle should be noted, and if the results
from the initial testing were borderline or just below
the normal range, repeat testing during days 1–4 of
the menstrual cycle would be advisable.

It is currently not clear whether the concurrent
use of COC would obscure the diagnosis of VWD.
It has been observed that oestrogen increases VWF
levels [143]. There has been report of COC use
masking the diagnosis of VWD [144]. A review of
the literature on the effect of COCs on coagulation
factors reveals large variations of study designs and
results [145]. The majority of the studies demon-
strated an increase in fibrinogen, prothrombin,
FVII, FVIII and VWF whilst other factors, such
as FV, FIX and FXIII, did not seem to be affected.
The effect appears to be related to oestrogen, dose
dependent, and appreciable above a dose of 50 lg
of ethynylestradiol. The effect of smaller doses of
oestrogen, which are commonly used today, is less
and may not be significant. In a study of 20 non-
pill users and 20 women on low-dose COC
(£30 lg), no significant difference between the
mean values of APTT, fibrinogen, FVIII:C,
VWF:Ag, VWF:AC and FXI were found [129].
Due to lack of evidence presently demonstrating a
definite effect of COC on VWF levels, a practical
approach would be to still test women when on
COC, especially if they are still experiencing
menorrhagia. Repeat testing off COC should how-
ever be considered if results are borderline or in the
lower half of the normal range.

Patients with blood type O have 25% lower VWF
levels compared with other blood types [146]. This
means if VWD testing is adjusted for the ABO blood
type, a lower VWF level would be required as a cut
off for the diagnosis of VWD for blood type O
patients. Consequently, this would exclude blood
type O patients with subnormal level defined as two

standard deviations below the mean of the total
population (i.e. <50 IU dL)1), but a level within the
normal range for blood type O patients (i.e.
>35 IU dl)1). However, type O patients with VWF
levels between 35 and 50 IU dL)1 were found to
have similar bleeding symptoms as non-O patients in
that range [147]. Therefore, the use of ABO adjusted
ranges for VWF levels may not be necessary because
bleeding symptoms seem to depend on the VWF level
regardless of the blood type.
4. Platelet function analysis.
Neither BT nor platelet function analyser (PFA-

100) are effective screening tests for mild VWD and
platelet function disorders [148–150]. However, they
can be performed concurrently with VWF testing as a
baseline and used for monitoring postintervention to
ensure adequate haemostasis.

If all initial haemostasis testing and complete
gynaecological evaluation are normal, platelet aggre-
gation and release studies should be considered. A
relatively high prevalence of platelet function abnor-
malities was recently reported in women with
menorrhagia [117,127]. Amongst 74 women with
unexplained menorrhagia, platelet aggregation and
platelet ATP release were decreased with one or
more agonist in 35 (47.3%) and 43 (58.1%) women
respectively. The prevalence odds of platelet aggre-
gation abnormalities was found to be 4.2-fold higher
among women with menorrhagia than control
women [117].
5. Other clotting factor levels.
If the VWD (including FVIII) screen and platelet

function analysis are both normal, depending on the
degree and severity of additional personal bleeding
symptoms and the family history, testing for addi-
tional coagulation deficiencies (FV, FVII, FIX, FXI
and FXIII) should be considered.
6. Non-haematological tests.
There is some evidence linking hypothyroidism

with menorrhagia [151–153]. Thyroid function tests
should be considered if the patient is symptomatic.

Laboratory testing for an inherited bleeding dis-
order should be carried out if the woman present-
ing with menorrhagia has a positive bleeding
history or if surgical intervention is planned
(grade C, level IV).

Laboratory testing should only be undertaken in
settings where necessary expertise and resources
are available on-site to ensure appropriate and
accurate diagnosis (grade C, level IV).

Laboratory testing should be carried out in the
following stepwise sequence (grade C, level IV):
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1 FBC and ferritin;
2 PT and APTT;
3 von Willebrand screen (VWF:Ag, VWF:RCo

and FVIII:C) Testing exclusively during men-
struation, off COC or adjusted for blood type is
not necessary at the initial evaluation. However,
these details should be documented and repeat
testing should be considered if the results are
borderline.

4 Platelet function analysis (platelet aggregation
and release studies);

5 Other clotting factor levels;
6 Thyroid function tests if symptomatic.

Menorrhagia in women with inherited bleeding disor-

ders Menorrhagia has been well recognized as a
common symptom in women with inherited bleeding
disorders including VWD, other clotting factor
deficiencies and platelet disorders [27,99,154–156].
In a review of the obstetric and gynaecological
manifestations of bleeding disorders, menorrhagia
was reported in 32–100% of women with type I
VWD and in 10–70% of women with other bleeding
disorders [157]. In a study of 38 females with type I
VWD, menorrhagia was the most common bleeding
symptoms, occurring in 93% of adult women [155].
Using the PBAC to assess menstrual blood loss,
menorrhagia (PBAC score >100) was confirmed in
74%, 59% and 57% of women with VWD, FXI
deficiency and who were carriers of haemophilia
respectively [154]. The duration of menstruation was
also found to be significantly longer and episodes of
flooding more common in women with inherited
bleeding disorders compared with the control group
(P ¼ 0.001).

Menstruation has a major influence on women’s
lifestyle and employment. Menorrhagia has been
found to have a negative effect on the quality of life
in women with inherited bleeding disorders [158]. In
the same study, 39% of these women had to cut
down on the time they spent on their work or other
activities, 47% felt they had accomplished less than
they would like during this period, and 38% felt they
were limited in the kind of work they could do [158].
The impact of menstruation on young women in
terms of restrictions in sport activity, travel, work,
studies and sex is also substantial [159]. Although
these comments were made in regard to the impact of
menses in general, this effect is likely to be even
greater in women with an inherited bleeding disorder
and excessive menstrual bleeding. Early recognition,
accurate diagnosis and appropriate management will
help to improve not only the quality of care for these
women but also their quality of life.

Menorrhagia is one of the most common bleeding
manifestations in women with inherited bleeding
disorders and has a negative effect on their quality
of life (grade B, level III).

Management of menorrhagia in women with inherited

bleeding disorders A multidisciplinary clinic, inclu-
ding both haematologist and gynaecologist, set up
within the network of haemophilia treatment centres
(HTCs) is ideal for providing comprehensive care for
the management of menorrhagia in women with
inherited bleeding disorders. This ensures appropri-
ate and accurate on-site haemostasis testing; avoids
communication problems between professionals;
allows clear management plans to be made (and
competent completion of desmopressin test dose);
and can address the psychosocial aspects related to
bleeding disorders.

In a survey by the Centers for Disease Control and
Prevention in the USA, 95% (71 of 75) of women
receiving care in HTCs reported a strong positive
opinion and satisfaction [160]. Similar positive
findings were found among patients of the multidis-
ciplinary clinic at the Katharine Dormandy Haemo-
philia Centre of the Royal Free Hospital in London
[161].

Menorrhagia in women with an underlying bleed-
ing disorder is likely, but not exclusively, to be due to
a defect in haemostasis. The cause of menorrhagia
may be multifactorial in these women. In a survey of
women with VWD, half of the women undergoing
hysterectomy for menorrhagia had additional uterine
pathology such as fibroids or endometriosis [162].
Therefore, a thorough gynaecological evaluation
should be performed to exclude pelvic pathology,
especially the possibility of malignancy in older
women.

The Royal College of Obstetricians and Gynaecol-
ogists has produced management guidelines of
menorrhagia in general [102,107]. Most of these
have not been assessed in menorrhagia related to an
underlying bleeding disorder, but for best clinical
practice, the results for general menorrhagia patients
can be extrapolated.

Management of bleeding disorder-related menor-
rhagia involves consideration of the patient’s age,
childbearing status and preference in terms of
perceived efficacy and side-effect profile. Therapeutic
options for the control of menorrhagia in women
with underlying bleeding disorders include medical
treatments [such as anti-fibrinolytics (tranexamic
acid), intranasal and subcutaneous DDAVP, oral
contraceptives, levonorgestrel (LNG) intrauterine
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device and clotting factor replacement] and surgical
treatments (such as endometrial ablation and hyster-
ectomy). They are similar to the treatment options
for menorrhagia in general with the exception of
DDAVP and clotting factor replacement. However,
management of women with inherited bleeding
disorders requires additional monitoring of the
haemostatic parameters and awareness of the in-
creased risk of bleeding with any surgical interven-
tions.

Management of menorrhagia in women with
inherited bleeding disorders should be provided
by a multidisciplinary team including a haematol-
ogist and gynaecologist (grade C, level IV).

Medical treatment of menorrhagia

Tranexamic acid Increased uterine fibrinolytic activ-
ity is found in women with menorrhagia compared
to those with normal menstrual loss; this increased
fibrinolysis is most likely due to high levels of
endometrium-derived plasmin and plasminogen acti-
vators [163,164]. Tranexamic acid is an antifibrin-
olytic agent that reversibly blocks lysine-binding sites
on plasminogen and prevents fibrin degradation
[165]. Endometrial tissue plasminogen activator (t-
PA) levels were significantly lower after three treat-
ment cycles in 12 menorrhagic women who received
tranexamic acid 500 mg four times daily for 5 days
[166]. In another study, tranexamic acid, 1 g three
times daily for 5 days, was also shown to signifi-
cantly reduced t-PA and plasmin activity in the
menstrual as well as in the peripheral blood of
menorrhagic women, compared with pretreatment
values [163].

Several studies of variable design have been carried
out to assess the therapeutic efficacy of tranexamic
acid in the treatment of idiopathic menorrhagia
[166–170]. Using oral tranexamic acid ranging from
500 mg or 1 g four times daily for 4–7 days per
cycle, the menstrual blood loss was reduced by 34–
59% over two to three cycles in women with
menorrhagia. Tranexamic acid has been shown to
be more effective than NSAIDs in the reduction of
menstrual loss; 54% vs. 20% when compared with
mefenamic acid [170], and 44% vs. 20% when
compared with flurbiprofen [168]. However, none of
them affected the duration of menses [168,170].

Oral tranexamic acid is generally well tolerated by
women with menorrhagia. Nausea and diarrhoea are
the most common side effects. The Cochrane sys-
tematic review of antifibrinolytics for heavy men-
strual bleeding concluded that adverse events during

treatment with tranexamic acid were no higher than
with placebo, NSAIDs, cyclic progestogens or et-
hamsylate [171]. There have been some concerns
with the use of tranexamic acid due to isolated
reports of thromboembolic complications, which
may have led to the reluctance in its use. However,
the incidence of thrombosis, over a 19-years time
frame and 238 000 patient-years of treatment with
tranexamic acid, has been shown to be similar to the
spontaneous frequency of thrombosis in women in
the general population [172]. Nonetheless, the use of
tranexamic acid is contraindicated in patients with a
history of thromboembolic disease.

Royal College of Obstetricians and Gynaecologists
(RCOG) guidelines recommend tranexamic acid for
3 months as a first-line medical treatment for menor-
rhagia [101]. If successful, tranexamic acid can be
used indefinitely in patients not requiring contracep-
tion or who prefer non-hormonal treatment. In
women with bleeding disorder, tranexamic acid has
been widely used (orally, intravenously, topically
alone or as an adjuvant therapy) in the prevention
and management of oral cavity bleeding, epistaxis,
gastrointestinal bleeding and menorrhagia. However,
there is a lack of objective data on its efficacy in the
reduction of menstrual loss in this population.

The recommended oral dose of tranexamic acid for
the treatment of menorrhagia is 1 g three to four
times daily for 3–4 days (maximum total daily dose
of 4 g) [173]. It should be initiated once menstru-
ation has started. There has been report on successful
use of a single high-dose (4 g daily) therapy in three
types 2A and 2B VWD patients, but this regime can
be associated with severe nausea and vomiting [174].

Combined oral contraceptives Combined oral contra-
ceptives are a highly reliable method of birth control.
They are also useful for cycle regulation and reduc-
tion in the incidence of dysmenorrhea and premen-
strual tension. There is some evidence that COC
significantly reduces menstrual blood loss in women
with and without menorrhagia [175,176]. In a trial
of a 50 lg ethinylestradiol pill, menstrual loss was
reduced by 52.6% in 68% of 164 women with
objective menorrhagia [177]. The efficacy of low-
dose COC in reducing menstrual blood loss has been
assessed in only one randomized controlled trial.
However, the trial was not placebo controlled and
was relatively small (45 women, seven did not
complete the trial) [178]. There was a significant
reduction in menstrual loss in the COC group (43%,
P £ 0.001), as well as in the low-dose danazol (49%,
P ¼ 0.006) and the mefenamic acid groups (38–
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39%, P ¼ 0.002). FVIII and VWF levels have been
shown to increase with the use of high-dose (50 lg
oestradiol) pills [145] but not with the currently
standard, lower-dose (30 lg oestradiol) pills [129].

The efficacy of COC in reducing menstrual blood
loss in women with bleeding disorders is unknown.
In a survey of women with VWD (types 2 and 3)
unresponsive to DDAVP, COC was reported to be an
effective treatment of menorrhagia in 88% of the
women [62]. On the other hand, in type I patients, a
standard dose and a higher dose COC were effective
in only 24% and 37% of the cases respectively [162].

Traditionally COC is administered daily for
21 days, followed by a pill-free week during which
uterine bleeding occurs. In recent years, the extended
or continuous administration of COC (>28 days of
active pills) has been reported as a successful regime
in the treatment of endometriosis, dysmenorrhea,
and other menstruation-association symptoms [179–
182]. Avoidance of menstruation through continu-
ous dosing of COC has potential benefits which
include less interference with daily activities or
special events and less menstruation-related absen-
teeism from work or school [183,184]. The Cochra-
ne systematic review of continuous versus cyclical
use of COC concluded that both regimes have similar
patient satisfaction and discontinuation rates [185].
It also showed that continuous COC administration
has similar, if not better, effect on improving
bleeding patterns and may improve menstruation-
associated symptoms. This regime could be very
helpful in the management of menorrhagia in women
with bleeding disorders as this regime allows women
to control the timing and reduce the frequency of
their menstruation. It may also be more effective
than the cyclical regime in reducing menstrual blood
loss.

Increased risk of thrombosis is the main concern
associated with the use of COC. However, women
with bleeding disorders have a low inherited throm-
botic risk. Serious side effects of COC include
hypertension and, rarely, impaired liver function
and hepatic tumours. Other less serious side effects
include nausea, vomiting, headache, breast tender-
ness, breakthrough bleeding, fluid retention, depres-
sion and skin reactions.

Desmopressin Desmopressin (1-desamino-8-d-argi-
nine vasopression, DDAVP) is a synthetic analogue
of the antidiuretic hormone vasopressin. It increases
plasma concentration of FVIII and VWF through
endogenous release [186–188]. It is an important
therapeutic alternative to plasma-derived coagula-
tion products because it is effective in selected cases

and avoids the risks of infection with blood-borne
viruses. A test dose is recommended before treatment
to assess its effectiveness as the response is not
universal. DDAVP has been shown to be effective in
the prevention and treatment of bleeding episodes in
patients with mild VWD and haemophilia A. It can
also be used in patients with platelet disorders
because of its effect on increasing platelet adhesive-
ness [189].

Desmopressin is available in several formulations.
It can be administered parenterally via intravenous
or subcutaneous injection, or nasally as a spray. The
chosen route of administration is dependent on the
purpose of its use and the magnitude of the effect
required. The optimal haemostatic effect of DDAVP
is achieved with a dosage of 0.3 lg kg)1, which
increases plasma FVIII and VWF levels two- to
sixfold after intravenous administration [190]. It is
usually given over 20 min as slow intravenous
infusion. Typically the 4 lg mL)1 solution is made
up in 50–100 mL normal saline for infusion. When
given subcutaneously in the same dose (0.3 lg kg)1),
the response is of similar magnitude to that of
intravenous administration, but peak levels are
reached later [191]. A more concentrated solution
(15 lg mL)1) is available for subcutaneous use
although it does not have a product license in the
UK. Intranasal administration of DDAVP is an
attractive route because it allows patients to treat
themselves at home without delay in the event of
bleeding episodes, e.g. at the onset of menstruation,
and without the use of needles [192,193]. The effect
of intranasal administration of 300 lg with a
metered-dose spray is comparable with that of
0.2 lg kg)1 intravenous injection, and the reproduc-
ibility of the haemostatic effect is similar to that of
intravenous injection [186,194].

There are few side effects of DDAVP related to
its vasomotor effects. They include mild tachycar-
dia, headache and flushing. Due to the antidiuretic
effect of DDAVP, there is a small risk of hypo-
natraemia and potentially water intoxication. This
complication can be greatly reduced by restriction
of fluid intake and close electrolyte monitoring,
especially in those receiving multiple doses of
DDAVP.

The influence of nasal DDAVP on the local
fibrinolytic activity in the endometrium and on
menstrual blood loss is interesting. Increased local
fibrinolytic activity in the endometrium and men-
strual fluid has been demonstrated in women with
menorrhagia [195,196]. Tissue-PA is the main phy-
siological activator of the fibrinolytic system in blood
and in the endometrium. DDAVP has been shown to
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increase t-PA in the circulation [187,188], but in one
study, it did not increase the fibrinolytic activity
(plasmin levels) in the menstrual fluid [195].

Case series have shown that subcutaneous [197]
and intranasal DDAVP [198] are effective in the
management of menorrhagia in women with bleed-
ing disorders who respond to DDAVP. Based on
women’s subjective assessment of reduction in
menstrual flow, the efficacy of DDAVP was repor-
ted as excellent or good in 86% and 92% of women
treated with subcutaneous and intranasal DDAVP,
respectively [197,198]. However, in a randomized
placebo-controlled crossover trial using PBAC, in-
tranasal DDAVP was not significantly (P ¼ 0.51)
different from placebo in reducing PBAC scores
[199]. There was a statistically significant reduction
in the PBAC score (P ¼ 0.0001) in both groups
compared with pretreatment score and a trend
towards a lower score when using intranasal
DDAVP. It is possible that this difference did not
reach statistical significance due to small sample
size. No statistically significant difference was found
in measures of quality of life for either group in this
study. In another randomized crossover study, the
reduction in menstrual blood loss with DDAVP, in
women with menorrhagia and prolonged BT, was
not significantly different from either baseline or
placebo [200]. However, there was a significant
reduction in the mean blood flow during the 2 days
of DDAVP treatment and in the total menstrual
blood loss when DDAVP was combined with
tranexamic acid. It is possible that tranexamic acid
counteracts the increased fibrinolytic activity (t-PA)
induced by DDAVP.

Currently, there is no consensus regarding the
optimum dose and duration of nasal DDAVP for
treatment of menorrhagia in women with bleeding
disorders. Most studies have used high-dose DDAVP
intranasal spray (1.5 mg mL)1) once daily; adminis-
tered as 150 lg (one intranasal spray) for patients
weighing £50 kg and 300 lg (two intranasal sprays;
one per nostrils) for patients weighing >50 kg.
Additional doses within a 24-h period will require
specialized and individual assessment. The response
to test dose should be clearly documented. DDAVP is
usually given during the first 2–3 days of the men-
strual period. This is based on the finding that 90%
of all menstrual flow occurs during the first 3 days
[201]. However, the pattern of menstruation maybe
different in women with bleeding disorders. In one
study, these women bleed heavily throughout their
menstruation [154]. As a result, dose and duration of
treatment may have to be adjusted depending on the
PBAC scores.

Other medical treatments Progestogens. Oral pro-
gestogens are one of the most commonly prescribed
medications for menorrhagia [202]. There are two
different cyclical regimes of oral progestogens: a
short luteal phase treatment (days 19–26 or 15–25)
or a longer 21-days course starting from day 5 of
the cycle. A Cochrane systematic review, including
six randomized controlled trials of the short luteal
phase oral progestogen therapy, showed this regime
to be significantly less effective in reducing men-
strual blood loss when compared with danazol,
tranexamic acid and progesterone releasing intra-
uterine system (IUS) [203]. A single trial comparing
a long 21-day course (norethisterone 5 mg three
times daily) with LNG-IUS showed significant
reduction in menstrual blood loss in both group,
but oral progestogen was less effective and accept-
able by patients when compared with LNG-IUS
[204]. No randomized, controlled trials compar-
ing progestogen treatment with placebo were iden-
tified.

Cyclical 21-days progesterone therapy can be
considered as a second-line treatment for patients
who do not respond to other medical therapies
previously discussed or in whom such treatments are
contraindicated. However, the compliance of this
regime is usually not good due to progestogenic side
effects. These include fatigue, mood changes, weight
gain, bloating, headaches, depression, irregular
bleeding and adverse effect on bone density and
lipid profile.

Oral progestogens in high doses alone, or in
combination with DDAVP or clotting factor concen-
trate, may be useful in the treatment of acute
menorrhagia in women with inherited bleeding
disorders. Other forms of progestogens, injections
or implants, have not been evaluated in women with
menorrhagia, but studies in women without menor-
rhagia have shown that a considerable proportion of
women experience amenorrhoea with such therapies.
More research is needed before recommendation can
be made for women with menorrhagia with or
without associated bleeding disorders.
Nonsteroidal anti-inflammatory drugs. NSAIDs

(e.g. mefenamic acid and naproxen) have been
shown to be more effective than placebo in reducing
menstrual blood loss but less effective than either
tranexamic acid or danazol [205]. NSAIDs have the
added advantage of reducing menstrual pain and
menstrual migraine. However, their use is contrain-
dicated in women with inherited bleeding disorders
due to their anti-aggregator effect on platelet func-
tion. This highlights the need for awareness of
inherited bleeding disorder as a potential cause of
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menorrhagia in order to avoid the use of NSAIDs in
such cases.
Ethamsylate. Ethamsylate is a haemostatic agent

that maintains platelet and capillary integrity and
affects prostaglandin synthesis. In the only random-
ized controlled trial in women with menorrhagia in
general, this treatment showed no reduction in
menstrual blood loss when used during menstru-
ation, compared with 20% and 54% reduction
found with mefenamic acid and tranexamic acid
respectively [170]. There are no data on the efficacy
of this treatment in women with bleeding disorders,
but in view of its mode of action, it may have a
different effect on heavy menstrual loss in these
women, which warrants further studies.
Danazol and gonadotrophin-releasing hormone.

Danazol and gonadotrophin-releasing hormone
(GnRH) agonists are effective in reducing menstrual
loss and duration of menstruation. Data on their
effectiveness in the treatment of menorrhagia related
to bleeding disorders are lacking. Their side effects
and risks, because of the resulting hypoestrogenic
state, make them less acceptable for long-term use.
They are more expensive than other medical treat-
ments of menorrhagia. GnRH agonists with simul-
taneous add-back therapy with either tibolone or
combined oestrogen/progesterone may be an alter-
native option to surgery for women with severe
bleeding disorders, e.g. type 3 VWD, and menorrha-
gia not responding to other treatments.

Levonorgestrel-releasing intrauterine device

The LNG-IUS (trade name Mirena) is an intrauterine
system with a T-shaped plastic frame 32-mm long
and a reservoir on the vertical stem of the IUS
containing 52 mg of LNG. It releases 20 lg of LNG
every 24 h over a recommended duration of use of
5 years. It suppresses endometrial growth causing the
glands of the endometrium to become atrophic and
the epithelium inactive [206]. It was originally
developed as a contraceptive device. Despite it being
such a novel intervention, it has rapidly become very
popular. In a systematic review, LNG-IUS was
shown to reduce the average menstrual blood loss
by 74–97% after durations of use between 3 and
12 months [207]. It is an attractive treatment option
for women who require contraception and wish to
preserve their fertility and for those who are unlikely
to comply with drug treatments.

The Cochrane systematic review revealed LNG-
IUS to be more effective in the treatment of menor-
rhagia in general compared with oral norethisterone
given during days 5–26 of the menstrual cycle (94%

reduction in menstrual blood by LNG-IUS vs. 87%
by oral norethisterone) and associated with higher
rates of satisfaction and continuation with treatment
(77% vs. 22%) [204,208]. The LNG-IUS was also
found to produce significantly greater reductions in
menstrual blood loss (measured by the alkaline
haematin method, weighing sanitary materials before
and after use, and PBAC scores) than mefenamic acid
[209]. Another trial compared LNG-IUS with the
existing medical treatment (prostaglandin synthesis
inhibitors or fibrinolysis inhibitors) the women were
receiving while waiting to undergo hysterectomy for
treatment of excessive menstrual bleeding [210];
64% of women in the LNG-IUS group decided to
cancel hysterectomy at 6 months compared with
14% in the group who continued with their existing
medical treatment (P ¼ 0.001). All quality of life
scores were significantly higher in the LNG-IUS
group at 6 months (P ¼ 0.002).

When compared with endometrial ablation (either
transcervical resection or balloon ablation), LNG-
IUS appears to be less effective in the treatment of
menorrhagia [208]. A significantly larger proportion
of women with ablation had successful treatment (as
measured by a PBAC score of <75) than those with
LNG-IUS (92% versus 75%; P ¼ 0.0006). However,
there was no significant difference in rates of
satisfaction with treatment (LNG-IUS: 77.3% and
ablation: 84.3%) or haemoglobin values after treat-
ment [208]. Endometrial ablation may provide a
quicker resolution to menstrual symptoms, but it
requires the use of operation facilities and anaesthe-
sia, and is not suitable for women who want to
preserve their fertility. The LNG-IUS requires less
skill, can be inserted in outpatient, and is an effective
reversible contraception.

The LNG-IUS was compared with hysterectomy in
one trial to assess the effects on quality of life and
cost-effectiveness [211,212]. The health-related qual-
ity of life improved significantly in both groups and
there were no significant differences in outcome
measures at 12 months except that women with
hysterectomy suffered less pain (P ¼ 0.01). Although
20% and 42% of women in the LNG-IUS group had
undergone hysterectomy by 12 months and 5 years
of follow up, respectively, the mean costs of treat-
ment for this group of women were significantly
lower than the group who had hysterectomy.

The side effects include those related to an
intrauterine device, for example, irregular bleeding
and expulsion of the device [208]. The commonest
side effect is irregular bleeding or spotting in the
first 3–6 months after insertion. It usually settles
after 6–12 months in the majority of cases. Amen-
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orrhoea is also commonly reported; 44% of the
women had no bleeding after 6 months in one
study [213]. Therefore, appropriate counselling on
the potential changes in the bleeding pattern may
help to improve its acceptability. The expulsion
rates (5–10%) are similar to other intrauterine
devices [214,215]. The overall discontinuation rate
for the LNG-IUS was 20% in randomized con-
trolled trials and 17% in the case series [207].
Other side effects of LNG-IUS include those related
to the systematic effects of progestogens, such as
weight gain, bloating, breast tenderness, greasy hair
or skin, acne, nausea, mood changes and depres-
sion. Nevertheless, it is better tolerated than
systemic progestogens.

The long-term (5 years) efficacy of LNG-IUS for
contraception is well established [214]. However,
data on its long-term efficacy in the treatment of
menorrhagia is limited. The LNG-IUS was found to
induce atrophy of the endometrial epithelium for
more than 5 years [206], which provides a rationale
for the reduction of menstrual blood loss for a
prolonged period of time. An observational study has
demonstrated a continuation rate of 50% after a
mean 54 months of follow up. Amongst these
women, 57% have occasional bleeding and 35%
have amenorrhoea [216]. Significant reduction in
menstrual blood loss and increase in haemoglobin
and serum ferritin levels were shown to sustain for as
long as 36 months in women with idiopathic menor-
rhagia [217]. Further studies are needed to establish
the long-term efficacy of LNG-IUS in the reduction
of menstrual blood loss.

The use of LNG-IUS in women with inherited
bleeding disorders has been evaluated in 16 women
(13 VWD, two FXI deficiency and one Hermansky–
Pudlak syndrome) with menorrhagia not responding
to medical treatment [218]. After 9 months, the
PBAC score had decreased significantly from a
median of 213 (range 98–386) to 47 (range 24–75)
and the haemoglobin concentrations had increased
significantly from a median of 12.1 (range 8.0–
13.2 g dL)1) to 13.1 (range 12.3–14 g dL)1) (P ¼
0.0001). Nine women became amenorrhoeic. No
side effects were reported, except irregular spotting,
which ranged from 30 to 90 days (median 42 days).
Most (11) women did not feel that the irregular
bleeding affected their life and the remaining five
were only slightly affected. Prior to the insertion of
the LNG-IUS, all women had at least 1 day per
month where their life was significantly affected by
their periods, with six women reporting at least
3 days were affected. Nine months after insertion of
LNG-IUS, none of them had any days of the month

when their menstruation significantly affected their
life. All women in this trial had mild to moderate
bleeding disorders; therefore, further studies are
required to evaluate the effectiveness of LNG-IUS
in women with severe factor deficiencies.

Women with bleeding disorders could potentially
be at risk of bleeding at the time of insertion.
Adequate haemostatic coverage is recommended
especially in women with severe forms of bleeding
disorders.

Clotting factor Clotting factor replacement, with
either recombinant or plasma-derived factor concen-
trate, will be required in some women with bleeding
disorders, especially in adolescents [122] and those
with severe deficiency or when they present acutely.
A multidisciplinary assessment approach by haema-
tologists and gynaecologists is crucial in the man-
agement of these women.

Medical treatment of menorrhagia in women
with inherited bleeding disorders include tranex-
amic acid, COCs, DDAVP, cyclical 21-days oral
progesterone, and the LNG-IUS. The treatment
choice depends on the type of bleeding disorder,
and patient’s age, childbearing status and prefer-
ences in terms of the perceived efficacy and side
effects (grade C, level IV).

Specific haemostatic therapy will be required in
some women with inherited bleeding disorders to
control menorrhagia. A multidisciplinary approach
in the management of these individuals is essential
to ensure optimal outcomes (grade C, level IV).

Surgical treatment for menorrhagia

Surgical intervention may be required in
some women who do not tolerate medical treat-
ments or where such treatments have failed. An
underlying bleeding disorder can potentially be the
reason for failed medical therapy [219]. Surgery
may also be indicated in the presence of a pelvic
pathology.

Women with inherited bleeding disorders are at
greater risk of bleeding complications from surgery,
including increased perioperative and delayed (7–
10 days after surgery) bleeding. Prophylactic treat-
ment is recommended in women with bleeding
disorders. Close follow up for at least 10 days
postsurgery is also recommended to monitor specific
factor levels and to assess for delayed bleeding
complications such as wound breakdown. Multidis-
ciplinary care by haematological, gynaecological/
surgical and anaesthetic teams is essential to ensure
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an optimal outcome. Any surgical intervention in
women with bleeding disorders should be carried out
by experienced professionals. Extra care should be
taken in ensuring adequate haemostasis and the use
of surgical drains should be considered.

Hysterectomy Hysterectomy is an established, effect-
ive and definitive treatment for menorrhagia associ-
ated with high patient satisfaction. However,
hysterectomy is a major surgical procedure with
significant physical and emotional complications and
social and economic costs. A large cohort study
evaluated 37 298 hysterectomies performed for
benign indications in the UK in 1994 and 1995 with
a 6 week postsurgery follow up and found the
associated mortality rate to be 0.38 per 1000 (95%
CI, 0.25–0.64) [220]. The overall operative compli-
cation rate was 3.5% (3% severe) and postoperative
complication rate was 9% (1% severe) [220,221].
Hysterectomy also has a risk of long-term complica-
tions, including early ovarian failure, and urinary
and sexual problems. For these reasons, less invasive
alternatives (e.g. endometrial resection and ablation)
have been developed for the treatment of menorrha-
gia.

Endometrial ablation Endometrial ablative tech-
niques, which destroy the lining of the uterus, are
increasingly used today as an effective alternative to
hysterectomy for the management of heavy men-
strual bleeding. They have a shorter operating time
and hospital stay, quicker recovery and fewer post-
operative complications than hysterectomy [222]. In
recent years various endometrial ablative techniques
have evolved. The first generation techniques (resec-
tion, laser and rollerball) were introduced in the
1980s. They are performed under direct vision and
require specialized surgical skills. The second gen-
eration techniques are designed to ablate the full
thickness of the endometrium by controlled applica-
tion of heat, cold, microwave or other forms of
energy. They require sophisticated equipment and
are mostly performed blindly. A systematic review
reported that, in general, they are technically simpler
and quicker to perform than first generation tech-
niques, while satisfaction rates and reduction in
menstrual blood loss are similar [223]. Second
generation techniques are also less invasive, there-
fore, they may be a safer option for women with
bleeding disorders. Although existing evidence sug-
gests that the complication profiles of the newer
techniques compare favourably to the first generation
techniques, long-term data on the safety of these
newer techniques are still unavailable.

One study evaluated thermal balloon ablation in
70 women with severe menorrhagia and severe
systematic disease, including 25 with �coagulopathy�
[224]. The procedure was performed under local
anaesthesia and the success rate was over 90% at
3 years follow up. The findings of a smaller retro-
spective study, which assessed the efficacy of en-
dometrial ablation in seven women with VWD-
related menorrhagia, were less favourable [225].
Four women experienced recurrence of menorrhagia
after a median of 8 months postablation, and three
of them eventually underwent hysterectomy at a
median of 11 months postablation.

Consideration for the presence of an underlying
bleeding disorder may be warranted in women who
�fail� endometrial ablations or continue to have
excessive menstrual bleeding after an ablation. Pro-
phylactic treatment should always be considered to
prevent bleeding complications. Guidance regarding
the selection and use of therapeutic products for
surgery in patients with VWD and other hereditary
bleeding disorders can be obtained from the UKHC-
DO guidelines [29,67].

Prophylactic treatment should be considered in
women with inherited bleeding disorders under-
going surgery for treatment of menorrhagia. The
surgery should be performed by experienced
professionals with special attention to haemosta-
sis. The use of a surgical drain should be
considered (grade C, level IV).

Other gynaecological problems in women with
inherited bleeding disorders

Women with bleeding disorders are at risk of the
same gynaecological problems that affect all women,
possibly with higher risks for conditions that are
associated with bleeding [157].

Haemorrhagic ovarian cysts A recent review identified
15 studies, mostly case reports and case series,
reporting one or more haemorrhagic ovarian cysts
in women with inherited bleeding disorders [157]. In
one study, the prevalence was found to be 6.6%
(nine of 136 women with VWD) [226]. In another
study, two cases of spontaneous broad ligament
haematomas were reported in a series of eight
women with VWD [27]. Women with bleeding
disorders appear to be more vulnerable to bleeding
from ruptured ovarian follicles. During ovulation,
the ovum is expelled from the ovarian follicle into
the peritoneal cavity. This process is usually not
associated with any significant amount of bleeding,
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but this risk is likely to be increased in women with
bleeding disorders. As a result excessive bleeding can
occur into the peritoneal cavity, the residual follicle
or corpus luteum forming a haemorrhagic ovarian
cyst, or the broad ligament resulting in a retroperi-
toneal haematoma.

In a survey of 81 menstruating women with type I
VWD, 60 reported mid-cycle Mittelschmerz pain at a
median intensity of 4 on a scale of 1–10, similar to
the pain that accompanied their menstrual cycle
[162]. Two-thirds of the cycles associated with mid-
cycle pain have ultrasonically demonstrated pelvic
fluid [227]. This suggests that Mittelschmerz is
associated with bleeding at ovulation and could
explain the large proportion of women with VWD
suffering from it.

Haemorrhagic ovarian cysts in women with bleed-
ing disorders may respond to clotting factor replace-
ment therapy [228]. Conservative management is
preferable in these women as surgery can lead to
further damage, especially in cases with broad liga-
ment haematoma. Surgical intervention, however,
may be necessary in some cases and it is important to
give appropriate prophylaxis in such cases.

Recurrences of haemorrhagic ovarian cysts can
itself be a manifestation of a bleeding disorder [229].
COCs have been shown to inhibit ovulation [230];
therefore, can be used to prevent recurrences of
haemorrhagic ovarian cysts [229,231,232]. In wo-
men with recurrent ovulation bleeding who wish to
conceive, ovarian tracking with replacement therapy
at the time of ovulation can be considered.

Endometriosis Endometriosis is a painful inflamma-
tory condition characterized by the presence of
endometrial tissue at ectopic sites. Several studies
have demonstrated increased rates of endometriosis
in women with heavier menses [233] presumably due
to the increased rate of retrograde menstruation, a
probable aetiology of endometriosis [234]. Thus
women with bleeding disorders who have menor-
rhagia would similarly be at increased risk. In a
survey of 102 women with VWD, 30% reported a
history of endometriosis compared with 13% of
controls [250]. Whether identification of bleeding
disorders and appropriate intervention to reduce the
menstrual loss would have an impact on the rate of
endometriosis is currently unknown.

Dysmenorrhoea Dysmenorrhoea (pain or discomfort
during or just before a menstrual period) is a
common gynaecological complaint. It has been
classified into primary or secondary dysmenorrhoea.
Primary dysmenorrhoea occurs in the absence of

organic pathology and usually begins during adoles-
cence. The prevalence of dysmenorrhoea is highest
amongst adolescent women, with estimates ranging
from 60% to 93%, depending on the measurement
method used [235–238].

Secondary dysmenorrhoea is caused by pelvic
pathology (e.g. endometriosis, adenomyosis and
fibroids). It is important to differentiate between
these two types of dysmenorrhoea to enable appro-
priate management.

Women with bleeding disorders commonly experi-
ence dysmenorrhoea. This could be explained by the
increased prevalence of menorrhagia amongst them.
The severity of dysmenorrhoea and its interference
on daily work have been shown to be significantly
greater in women with bleeding disorders than the
control group [158]; 52% of women with bleeding
disorders reported moderate, severe or very severe
pain during their period compared with 28% in the
controls. In another study, 86% (70/81) of the type I
VWD patients reported menstrual pain rated at
median score of 4 on a scale of 1–10 [162].

Non-steroidal anti-inflammatory drugs are com-
monly used and effective in the treatment of dysmen-
orrhoea. Their use, however, is contraindicated in
women with bleeding disorders because of the anti-
platelet aggregating effect, making the management of
dysmenorrhoea in these women difficult. Other treat-
ment options include other types of analgesia (such as
paracetamol and codeine), oral contraceptives and
surgery in the presence of pelvic pathology.

Miscarriages Several case reports and case series have
documented a significant risk of miscarriage and
placental abruption resulting in fetal loss or prema-
ture delivery among women with FXIII deficiency
[239–241] and congenital afibrinogenaemia [242–
244].

Whether women with other bleeding disorders
have an increased risk of miscarriage is unclear.
Miscarriage is common in the general population,
with 12–13.5% of recognized pregnancies resulting
in spontaneous miscarriage [245,246]. When women
were followed with serial serum human chorionic
gonadotrophin measurements, a high miscarriage
rate of 31% was found [247]. In two series of women
with VWD [54,62], the reported prevalence of
miscarriage was 22% and 25% respectively. Another
study reported a miscarriage rate of 31% among 72
intended pregnancies in 32 haemophilia carriers [28].
Further studies are needed to confirm whether
inherited bleeding disorders, other than deficiency
of FXIII or fibrinogen, are associated with a higher
rate of miscarriage.
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Factor replacement has been used to reduce the
probability of miscarriage in women with deficiency
of FXIII and fibrinogen [240,248,249]. However,
there is currently no evidence for its role in women
with other bleeding disorders.

Other gynaecological problems In the survey of 102
women with VWD, a higher prevalence of endome-
trial hyperplasia (10% vs. 1%), endometrial polyps
(8% vs. 1%) and fibroids (32% vs. 17%) were
reported amongst women with VWD compared with
controls [250]. As these conditions can manifest with
bleeding symptoms, it is likely that more women
with bleeding disorders become symptomatic. How-
ever, there is currently insufficient evidence to
suggest that these conditions are more prevalent
amongst women with bleeding disorders and further
studies are required in this area.

Women with inherited bleeding disorders are more
likely to be symptomatic from gynaecologi-
cal problems that are associated with bleeding.
Awareness of an underlying bleeding disorder will
allow appropriate management. A multidiscipli-
nary approach is essential in the management
of women with inherited bleeding disorders
(grade C, level IV).
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Appendix 1

The definitions of types of evidence used in this
guideline originate from the US Agency for Health
Care Policy and Research. Where possible, recom-
mendations are based on the evidence that supports
them.

Classification of evidence levels

Ia Evidence obtained from meta-analysis of rand-
omized controlled trials.

Ib Evidence obtained from at least one randomized
controlled trial.

IIa Evidence obtained from at least one well-de-
signed controlled study without randomization.

IIb Evidence obtained from at least one other type of
well-designed quasi-experimental study.

III Evidence obtained from well-designed non-
experimental descriptive studies, such as com-
parative studies, correlation studies and case
studies.

IV Evidence obtained from expert committee reports
or opinions and/or clinical experience of respec-
ted authorities.

Grades of recommendation

A. Requires at least one randomized controlled trial
as part of a body of literature of overall good quality
and consistency addressing the specific recommen-
dation (evidence levels Ia and Ib).

B. Requires the availability of well-documented
clinical studies but no randomized clinical trials on
the topic of recommendation (evidence levels IIa, IIb
and III).
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C. Requires evidence obtained from expert com-
mittee reports or opinions and/or clinical experiences
of respected authorities. Indicates an absence of
directly applicable clinical studies of good quality
(evidence level IV).

Appendix 2

Pictorial blood assessment chart and scoring system
for the assessment of menstrual blood loss.

Summary of recommendations

A. Pregnancy in carriers of haemophilia

1. Pre-pregnancy counselling should be offered to
carriers of haemophilia to discuss suitable reproduc-
tive options and methods of prenatal diagnosis
(grade C, level IV).

2. Pregnancy in carriers of haemophilia should be
managed by a multidisciplinary team including an
obstetrician, haematologist and anaesthetist (grade
C, level IV).

3. Chorionic villus sampling is the method of
choice for specific prenatal diagnosis of haemophilia.
Maternal clotting factor level should be checked
prior to any invasive procedures and prophylactic
treatment arranged if the level is <50 IU dL)1 (grade
C, level IV).

4. Knowledge of fetal gender allows invasive
testing to be avoided in female pregnancies and
enables appropriate management of labour and
delivery; therefore, the importance of establishing
fetal sex in pregnancies at risk of haemophilia should
be conveyed to the parents (grade C, level IV).

5. Carriers of haemophilia should have their
clotting factor level (FVIII or FIX) checked at
booking and at 28 and 34 weeks of gestation to
allow appropriate management of labour and deliv-
ery and to assess the need for prophylactic treatment
(grade C, level IV).

6. Recombinant FVIII and FIX should be used as
the treatment of choice in pregnant carriers of
haemophilia A and B (grade C, level IV).

7. A delivery plan should be made in advance and
for women carrying an affected fetus, delivery should
be planned at a unit where the necessary expertise in
the management of this disorder and resources for
laboratory testing and clotting factor treatments are
readily available (grade C, level IV).

8. Regional block in carriers of haemophilia is not
contraindicated if the coagulation screen is normal
and the relevant factor level is above 50 IU dL)1 (or
raised to >50 IU dL)1 by prophylactic treatment). It
should be performed by an expert anaesthetist with
the help of a specialised haematologist for assessment
of coagulation status and arrangement of treatment
if required (grade C, level IV).

9. The use of fetal scalp electrodes and fetal blood
sampling should be avoided in affected male fetuses
or when fetal sex or coagulation status of male fetus
is unknown (grade C, level IV).

10. Vacuum extraction, mid-cavity forceps and
prolonged labour should be avoided in affected male
fetuses or when fetal sex or coagulation status of
male fetus is unknown. Delivery should be achieved
by the least traumatic method and early recourse to
caesarean section should be considered (grade C,
level IV).

11. Active management of third stage should
be practised in carriers of haemophilia (grade C,
level IV).

12. Factor levels should be monitored postdelivery
and maintained above 50 IU dL)1 for at least 3 days,
or 5 days if caesarean section has been performed
(grade C, level IV).

13. Intramuscular injections and venepunctures
should be avoided in neonates affected by haemo-
philia or whose coagulation status is unknown.
Vitamin K should be given orally and routine
immunizations should be given intradermally or
subcutaneously. Circumcision should be delayed
until the coagulation status of the neonate is known

Name:

LMP:

TOWEL 1 2 3 4 5 6 7 8

CLOT
FLOODING

TAMPON 1 2 3 4 5 6 7 8

CLOT
FLOODING

Score:

Scoring System

Towels

1 point For each lightly stained towel

5 points For each moderately soiled towel

20 points If the towel is completely saturated with blood

Tampons

1 Point For each lightly stained tampon

5 Points For each moderately soiled tampon

10 Points If the tampon is completely saturated with blood

Clots

1 Point For small clot (size of 1p coin)

5 Points For large clot (size of 50p coin)

From Higham et al. [103], with permission.
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and appropriate management can be arranged by
the haematologist (grade C, level IV).

14. Cord blood should be collected from all male
offspring of carriers of haemophilia to assess clotting
factor levels for identification and early management
of newborns at risk. The results of the tests should be
conveyed to the parents by an appropriate member
of the haemophilia team (grade C, level IV).

15. Cranial ultrasound/CT scans should be ar-
ranged for all neonates with haemophilia if labour
had been premature, traumatic, e.g. following for-
ceps delivery or prolonged labour, or if there are any
clinical signs suggestive of bleeding. In these cases it
is recommended that recombinant clotting factor
should be administered to raise the plasma clotting
factor to 100 IU dL)1 (grade C, level IV).

B. Pregnancy in women with VWD

1. Prenatal diagnosis is not required in the major-
ity of families with VWD, but should be discussed
and offered to women at risk of having a child with
type 3 VWD (grade C, level IV).

2. Pregnancy in women with VWD should be
managed by a multidisciplinary team including an
obstetrician, haematologist and anaesthetist (grade
C, level IV).

3. Factor levels including VWF:Ag, VWF:AC and
FVIII:C should be checked at booking, 28 and
34 weeks and prior to invasive procedures. Prophy-
lactic treatment should be given when factor levels
are <50 IU dL)1 to cover invasive procedures and
delivery (grade C, level IV).

4. DDAVP can be used in pregnancy, but repeated
administration or use in pregnancies complicated
with pre-eclampsia must be avoided. Close
monitoring for water retention must accompany its
use (grade C, level IV).

5. Women with type I VWD generally do not
require prophylactic treatment for delivery. In type 2
VWD, treatment is required for operative delivery or
if there is perineal trauma. Women with type 3 VWD
require treatment for all types of delivery (grade C,
level IV).

6. A delivery plan should be made in advance.
For women with severe VWD, delivery should be
planned at a unit where the necessary expertise in the
management of this disorder and resources for
laboratory testing and clotting factor treatments are
readily available (grade C, level IV).

7. Epidural anaesthesia can be offered for use in
majority of women with type 1 VWD whose
VWF:AC is >50 IU dL)1 (or raised to >50 IU dL)1

by prophylactic treatment). It should be carried out

by an experienced anaesthetist. It is not recommen-
ded for use in type 2 or 3 VWD (group C, level IV).

8. Women with VWF:AC <50 IU dL)1 should
receive prophylactic treatment at the onset of labour
or prior to planned caesarean section (grade C, level
IV).

9. Active management of third stage should be
practised in women with VWD (grade C, level IV).

10. Factor levels should be monitored post-deliv-
ery and prophylaxis given to maintain von Wille-
brand factor activity and factor VIII levels
>50 IU dL)1 for at least 3 days, or 5 days following
caesarean section. Tranexamic acid or combined oral
contraceptive pill should be considered to control
prolonged and/or intermittent secondary PPH (grade
C, level IV).

11. For fetuses at risk of type 2, type 3 or
moderately severe type 1 VWD, invasive monitoring
techniques, vacuum extraction and rotational/mid-
cavity forceps should be avoided and a cord blood
sample should be sent for assessment (grade C, level
IV).

12. Intramuscular injections and venepunctures
should be avoided in neonates whose coagulation
status is unknown. Vitamin K should be given orally
and routine immunizations should be given intrad-
ermally or subcutaneously. Circumcision should be
delayed until the coagulation status of the neonate is
known and appropriate management can be ar-
ranged by the haematologist (grade C, level IV).

C. Pregnancy in women with FXI deficiency

1. Pregnancy in women with FXI deficiency
requires specialised and individualized care provided
collaboratively by an obstetrician, haematologist and
anaesthetist (grade C, level IV).

2. Due to the unpredictability of the condition,
attempts should be made to identify the individual’s
clinical bleeding tendency and the coexistence of
confounding factors (grade C, level IV).

3. Prenatal diagnosis should be discussed and
offered to patients where there is a risk of severe
factor XI deficiency (grade C, level IV).

4. Factor XI levels should be checked at booking,
28 and 34 weeks and prior to invasive procedures.
Many patients can be managed expectantly but
patients with severely low levels or a positive
bleeding history should be given prophylaxis to
cover invasive procedures (grade C, level IV).

5. A delivery plan should be made in advance. It is
recommended for women with FXI deficiency to
deliver at a unit where the necessary expertise in the
management of this disorder and resources for
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laboratory testing and clotting factor treatments are
readily available (grade C, level IV).

6. Women with severe deficiency and/or a bleeding
history, should receive prophylactic treatment at the
onset of labour or prior to planned induction or
caesarean section. Where prophylaxis has been given,
it should be extended to 3 days postpartum or 5 days
following caesarean section (grade C, level IV).

7. Active management of third stage should be
practised in women with FXI deficiency (grade C,
level IV).

8. Care should be taken to avoid unnecessary
trauma to the baby at delivery and a umbilical cord
blood sample for FXI level should be obtained
(grade C, level IV).

D. Menorrhagia in women inherited bleeding disorders

1. The use of PBAC should be considered in the
assessment of menstrual blood loss for the diagnosis
of menorrhagia and evaluation of the treatment
outcomes (grade C, level IV).

2. A significant proportion of women with idio-
pathic menorrhagia have an underlying bleeding
disorder, the commonest being VWD. Therefore
testing for these disorders should be considered
(grade B, level III).

3. Adolescents presenting with acute menorrhagia
should be investigated for bleeding disorders. For
prepubertal girls either known to have a bleeding
disorder or a positive family history, plans should be
made in anticipation of the possibility of acute
menorrhagia at the onset of menarche (grade C, level
IV).

4. Initial investigation for an underlying bleeding
disorder in women with menorrhagia should consist
of a focus personal and family history of bleeding
symptoms (grade C, level IV).

5. Laboratory testing for an inherited bleeding
disorder should be carried out if thewomanpresenting
with menorrhagia has a positive bleeding history or
if surgical intervention is planned (grade C, level IV).

6. Laboratory testing should only be undertaken in
settings where necessary expertise and resources are
available on-site to ensure appropriate and accurate
diagnosis (grade C, level IV).

7. Laboratory testing should be carried out in the
following stepwise sequence (grade C, level IV):

1 FBC and Ferritin;
2 PT and APTT;
3 Von Willebrand screen (VWF:Ag, VWF:RCo,

FVIII:C). Testing exclusively during menstruation,
off COC, or adjusted for blood type is not neces-
sary at the initial evaluation. However, these de-
tails should be documented and repeat testing
should be considered if the results are borderline.

4 Platelet function analysis (platelet aggregation and
release studies);

5 Other clotting factor levels;
6 Thyroid function tests if symptomatic.

8. Menorrhagia is one of the most common
bleeding manifestations in women with inherited
bleeding disorders and has a negative effect on their
quality of life (grade B, level III).

9. Management of menorrhagia in women with
inherited bleeding disorders should be provided by a
multidisciplinary team including a haematologist and
gynaecologist (grade C, level IV).

10. Medical treatment of menorrhagia in women
with inherited bleeding disorders include tranexamic
acid, combined oral contraceptives, DDAVP, cyclical
21-days oral progesterone, and the LNG-IUS. The
treatment choice depends on the type of bleeding
disorder, and patient’s age, childbearing status and
preferences in terms of the perceived efficacy and side
effects (grade C, level IV).

11. Specific haemostatic therapy will be required in
some women with inherited bleeding disorders to
control menorrhagia. A multidisciplinary approach
in the management of these individuals is essential to
ensure optimal outcomes (grade C, level IV).

12. Prophylactic treatment should be considered in
women with inherited bleeding disorders undergoing
surgery for treatment of menorrhagia. The surgery
should be performed by experienced professionals
with special attention to haemostasis. The use of a
surgical drain should be considered (grade C, level
IV).

13. Women with inherited bleeding disorders are
more likely to be symptomatic from gynaecological
problems that are associated with bleeding. Aware-
ness of an underlying bleeding disorder will allow
appropriate management. A multidisciplinary ap-
proach is essential in the management of women
with inherited bleeding disorders (grade C, level IV).
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