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Reproductive Health in Women with Bleeding Disorders

Rezan A. Kadir and Andra H. James

Introduction

Bleeding disorders can result from thrombocytopenia,
platelet function disorders, abnormal collagen (such
as in Ehlers-Danlos syndrome), and clotting factor
deficiencies, including a deficiency of von Willebrand
factor (VWE). Bleeding disorders may be acquired
or inherited. Mild inherited bleeding disorders are
common, while severe inherited bleeding disorders
are rare, affecting as few as one in 5,000 to one in
1,000,000 people [1] .

Hemophilia is the commonest severe bleeding disorder.
Hemophilia A (factor VIII deficiency) and B (factor IX
deficiency) are X- linked disorders that together affect
one in 5,000 men. Women are affected as carriers of
hemophilia. Carriers may also have low factor levels
and experience significant bleeding symptoms [2].
In women, von Willebrand disease (VWD) is the
most common inherited bleeding disorder. VWD
and other inherited bleeding disorders are autosomal
disorders and equally likely to affect women and
men. Two large prospective epidemiological studies
reported a 0.8-1.3% prevalence of mild VWD in the
general population [3, 4]. However, women are
more likely to be symptomatic due to the bleeding
challenges of menstruation and childbirth. This
monograph will review the common obstetric and
gynecological challenges in women with bleeding
disorders and their management.

Menorrhagia

Menorrhagia, or heavy menstrual bleeding, is the
most common symptom that women with bleeding
disorders experience. It is defined as bleeding that
lasts for more than seven days or results in the loss
of more than 80 mL of blood per menstrual cycle [5].

Most of the data about the prevalence of menorrha-
gia in women with bleeding disorders come from
reports of women with VWD. The prevalence of
menorrhagia in these reports ranges from 74-92% [6-8].
Women with VWD are five times more likely to
experience menorrhagia than women without the

condition [9]. With respect to other bleeding disorders,
the prevalence of menorrhagia in women with severe
platelet dysfunction has been reported to be 51% in
women with Bernard-Soulier syndrome [10] and 98%
in women with Glanzmann thrombasthenia [11];
59% in women with factor XI deficiency [12]; 57% in
carriers of hemophilia [6]; and 35-70% in women
with other rare factor deficiencies [13].

In addition to heavy menstrual loss, women with
bleeding disorders also suffer from prolonged
bleeding (more than seven days), excessive passage
of large clots, and flooding during menstruation [6].
Adolescent girls and perimenopausal women may
suffer the most, as menstrual cycles are often anovu-
latory (i.e. no egg is released) during these repro-
ductive stages. This leads to irregular shedding of
the endometrium and predisposes to increased and
prolonged menstrual bleeding. Perimenopausal women
are also more likely to have pelvic pathology, such
as fibroids and endometriosis, which increase the risk
of bleeding and the magnitude of menstrual problems.

Clinical assessment of menorrhagia

The only way to get an accurate measurement of
menstrual blood loss is to assess hemoglobin content
using the alkaline hematin method, a complex and
expensive laboratory test. Since it is not feasible to
use in clinical practice, the pictorial blood assessment
chart (PBAC) has been used as a semi-objective
alternative [14]. The PBAC (seen in Figures 1 and 2)
consists of a series of diagrams representing lightly,
moderately, and heavily soiled towels and tampons.
The numbers at the top of the chart represent the
days of the menstrual cycle. Women are instructed
to mark the appropriate box each time a towel
and/or tampon is discarded, after comparing its
degree of saturation with those depicted on the
chart. Passage of clots and episodes of flooding are
also recorded. Lightly stained towels or tampons
obtain a score of 1, moderately stained towels or
tampons a score of 5, completely soaked tampons a
score of 10, and completely soaked towels a score of
20. A total score of greater than 100 per cycle has
been shown to be a reasonably good predictor of
menstrual blood loss of more than 80 mL [14].
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Figure 1: Assessment of menstrual blood loss using the pictorial blood

assessment chart (PBAC)

Patient name:

Date of birth: DD/MM/YY

Date of start: DD/MM/YY

Towel 1 2 3

4 5 6 7 8

Clots / Flooding
(small/large)

Tampon 1 2 3

¢ Y

-aw

L

Clots / Flooding
(small/large)

Scoring system

Score:

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 clots (2 inch )

5 points For large clots (1 inch )
Flooding

5 points For any episode of flooding

A drawback of the chart is that it must be completed
prospectively and results are not available at the
time of an initial evaluation. Additionally, the validity
of the chart and its ease of use have been questioned
by some investigators [15, 16]. Nonetheless, the PBAC
is a simple and inexpensive tool and has been used
successfully to monitor response to treatment [17, 18].

In most situations, practitioners must rely on menstrual
history and clinical impression. Variables that can best
predict a menstrual blood loss of more than 80 mL

are passage of clots greater than one inch (2.5 cm) in
diameter, low ferritin (according to the investigators’

laboratory reference), or the need for changing a pad
or tampon more than hourly (flooding) [19]. The
presence of these features in the menstrual history
may help identify women who suffer from heavy
menstrual bleeding.

Assessment of bleeding disorders in women
with menorrhagia

Menstruation is an important hemostatic challenge
that can be associated with excessive bleeding in the
presence of any hemostatic defect. Therefore, menor-
rhagia can be the presenting symptom of a bleeding
disorder (especially in its mild form) in otherwise
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Figure 2: Assessment of menstrual blood loss using the pictorial blood
assessment chart (PBAC): Example of a completed chart

asymptomatic women. Women with bleeding disorders
commonly present with adolescent menorrhagia,
typically at menarche — the first hemostatic challenge
for these young girls.

The prevalence of VWD in women presenting with
menorrhagia is reported to be 13% (95% confidence
interval 11-16%), according to a systematic review of
11 studies including 988 women [20]. The data on the
prevalence of platelet dysfunction in women presenting
with menorrhagia are very limited but it has been
reported to be as high as 47% [21]. Other less common
inherited bleeding disorders have also been identified
in women presenting with menorrhagia, such as carriers
of hemophilia, factor XI deficiency, and other rare
bleeding disorders. Therefore, menorrhagia should
alert clinicians to the possibility of a bleeding disorder.

A full hematological evaluation is not necessary and
not practical for all women with menorrhagia.
Clinicians should take a thorough bleeding history
and consider testing in the presence of:
* Menorrhagia since menarche
* Family history of a bleeding disorder
* Personal history of one, but usually several, of
the following symptom:s:
- Epistaxis (generally bilateral epistaxis, > 10
minute duration once in the last year, possibly
necessitating packing or cautery)

Patient name: Jane Smith Date of birth: 14/03/1978 Date of start: 25/08/2006
Towel 1 2 3 4 5 6 7 8
(= ) /I / / / /

_—T “ //
G— K
Clots / Flooding 147 x 3 17 % 1
Tampon 1 2 3 4 5 6 7 8

o / // /
L p
s — U /! /1 /!
- / i
Clots / Flooding
Score: 208

- Notable bruising without injury (and > 2 cm
in diameter)

- Minor wound bleeding (i.e. from trivial cuts
lasting for > 5 minutes)

- Bleeding in the oral cavity or gastrointestinal
tract without an obvious anatomic lesion

- Prolonged or excessive bleeding following
dental extraction

- Unexpected post-surgical bleeding

- Recurrent midcycle pain due to ovulation
bleeding

- Hemorrhage requiring blood transfusion

- Postpartum hemorrhage, especially secondary
postpartum hemorrhage (after 24 hours).

* Failure to respond to conventional management
of menorrhagia and prior to any surgical inter-
vention for menorrhagia.

In patients whose symptoms warrant further inves-

tigation, the initial hematological assessment should

include:

* Full blood count/complete blood cell count

* Blood group

* Ferritin level

* Activated partial thromboplastin time (aPTT)

* Prothrombin time (PT)

* Assessment of VWF (measured with ristocetin
cofactor activity and antigen) and FVIII levels.
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If the initial hemostatic tests are normal, platelet
function (aggregation and release) tests should be
performed if available. Further hemostatic assessment,
including specific coagulation factor profile, is con-
sidered on the basis of the degree and severity of
personal bleeding symptoms and family history.

Other Gynecological Conditions

Dysmenorrhea

Dysmenorrhea (painful periods) is a common gyne-
cological complaint for all women, but women with
bleeding disorders more commonly suffer from period
pain. Moderate to severe dysmenorrhea has been
reported in half of these women [6, 7]. Treatment
would usually involve non-steroidal anti-inflammatory
drugs (NSAIDs), but these should be avoided in
women with bleeding disorders due to the drugs’
antiplatelet activity. Alternative analgesia such as
acetaminophen or paracetamol and codeine-based
products may be used. The combined oral contra-
ceptives may also help reduce dysmenorrhea, as
may the levonorgestrel intrauterine system
(Mirena® IUS) (see “Hormonal therapy” below).

Hemorrhagic ovarian cysts

When a woman ovulates, a small amount of bleeding
may occur with rupture of the follicle and formation
of the corpus luteum. This may be associated with
abdominal and pelvic pain (known as Mittelschmerz,
a German word that means “middle pain”). Women
with bleeding disorders are more likely to have sig-
nificant bleeding at ovulation with resulting pain,
hemorrhagic ovarian cysts, broad ligament hematomas,
or even hemoperitoneum (significant bleeding into
the abdominal and pelvic cavity). There have been
many case series of hemorrhagic ovarian cysts in
women with inherited bleeding disorders, with a
prevalence ranging from 2-25% [13].

Although these gynecological complications can be
treated surgically, conservative management with
the use of appropriate hemostatic agents (tranexamic
acid, desmopressin, and coagulation factor replacement)
is advisable in women with bleeding disorders [22].
Combined oral contraceptives suppress ovulation and
have been successfully used to prevent recurrences.

Endometriosis and other gynecological conditions
Endometriosis is a painful condition in which
endometrial tissue, the tissue which lines the uterus,

implants in the pelvic cavity and organs outside of
the uterus. There are several possible reasons why
women with bleeding disorders would be more likely
to be diagnosed with endometriosis. Although there
is disagreement regarding the cause of endometriosis,
the prevailing theory is that it results from retrograde
menstruation (the backward flow of menstrual blood).
Heavy menstrual bleeding is a risk factor for retro-
grade menstruation and endometriosis. Women with
bleeding disorders have heavier menstrual bleeding,
more retrograde menstruation and, possibly, more
endometriosis. Another possible explanation is that
women with bleeding disorders are more likely to
experience symptomatic bleeding from the implan-
tation of endometrial tissue.

There is no strong evidence that women with bleeding
disorders are more likely to develop endometriosis,
fibroids (leiomyoma), polyps, or endometrial hyper-
plasia (excessive growth of lining of the uterus), but
in a survey by the U.S. Centers for Disease Control of
102 women with VWD, these gynecological problems
were more commonly reported by affected women
compared to the controls [23]. Since most of these
pathologies often present with bleeding, women
with bleeding disorders are more likely to be symp-
tomatic and therefore diagnosed.

Management of Menorrhagia in Women
with Bleeding Disorders

Since abnormal bleeding may be a sign of a gyneco-
logical problem other than a bleeding disorder, a full
gynecological evaluation is required prior to treatment
of menorrhagia [5, 24]. With the exception of NSAIDs,
which affect platelet function and systemic hemo-
stasis [25] and are not generally prescribed for patients
with bleeding disorders [26], other gynecologic
treatment options may be suitable depending on the
woman’s age, gynecological conditions, and repro-
ductive plans (see Figure 3 for treatment algorithm).

Hormonal therapy

Levonorgestrel intrauterine system

The levonorgestrel intrauterine system (LNG-IUS,
Mirena®) is the most effective medical treatment for
menorrhagia [27] and has been shown to be useful
for reducing menstrual blood loss in women with
bleeding disorders [17, 28]. It is also an effective and
reversible method of contraception, making it an
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Figure 3: Algorithm of management of menorrhagia

Would the patient like to

preserve fertility?

Yes

|

Would the patient like to
become pregnant now?

Yes No

Hemostatic measures®
¢ Antifibrinolytic drugs (tranexamic
acid and aminocaproic acid)
e DDAVRP (intranasal or
subcutaneous)
e Clotting factor replacement

*can also be used in women who do not wish
to get pregnant, either alone or in
combination with hormonal therapies

ideal treatment for women with menorrhagia who
wish to preserve their fertility. The licensed duration
of its use is five years in many countries. However,
effective and safe extended use of the same LNG-IUS
for up to eight years has been reported [29, 30]. This
gives a long grace period before replacing the system,
which is especially important for women living in
areas where medical care is not readily available.

The main problem with the LNG-IUS is irregular
bleeding or spotting, especially in the first three to
six months of use, leading to discontinuation of
treatment. Proper counselling and patient education
may increase tolerance. In women with inherited

No

In women with pelvic
pathology or for whom
other measures have
failed, can also consider
surgical options™;

¢ Endometrial ablation
e Hysterectomy

*Consider hemostatic
evaluation prior to surgery

Hormonal measures

Levonorgestrel IUS
Combined oral contraceptives
Progestins

GnRH therapy

bleeding disorders, there is a potential risk of bleeding
at the time of insertion and hemostatic coverage
may be required.

Combined hormonal contraceptives

Combined hormonal contraceptives reduce menstrual
blood loss by thinning the endometrium and possibly
by increasing factor VIII and VWF levels. Combined
hormonal contraceptive methods currently available
include the combined oral contraceptive (COC) pill,
transdermal contraceptive patches, and vaginal rings.
They provide reliable birth control and cycle control
and reduce dysmenorrhea and other menstrual
complaints. In women with bleeding disorders, they
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have an added advantage of controlling ovulation
bleeding and midcycle pain. Continuous use of
these therapies (rather than the traditional 21-day
course) is safe and can be used to control timing and
frequency of menstruation as well as menstruation-
associated symptoms [31]. This can be very useful
for girls and women with severe menstrual problems
that interfere with school/work attendance and
performance. Serious side effects of hormonal con-
traceptives include hypertension, liver dysfunction,
and thrombosis. Women with bleeding disorders,
however, may have a low inherited thrombotic risk.
Other side effects include nausea, headache, breast
tenderness, breakthrough bleeding, skin reactions,
and depression.

Oral progestogens

Oral progestogens such as medroxyprogesterone
acetate and norethisterone are recommended treat-
ments for menorrhagia when used as a 21-day
course (days 5-26). Shorter courses such as luteal
phase progesterone treatments are not effective.
Compliance is usually poor with oral progestogens
due to side effects such as fatigue, mood changes,
weight gain, bloating, depression, and irregular
bleeding. In high doses, oral progestogens can be
used with DDAVP or clotting factor to treat acute
menorrhagia in women with bleeding disorders.

Progestin-only contraceptives

Progestin-only contraceptives such as Depo-Provera®
(medroxyprogesterone acetate) injections, progestin-
only pills, and the Implanon® implant also reduce
endometrial proliferation and may reduce menstrual
blood loss or suppress menstruation, but they are
associated with a high rate of irregular bleeding and
spotting. Insertion of the Implanon® implant could
also cause bleeding in women with bleeding disorders
and might require preventative treatment with a
hemostatic agent.

Medroxyprogesterone acetate is now also available
in a subcutaneous formulation, depo-subQ provera
104m™, providing an alternative to the intramuscular
formulation, which can result in intramuscular
bleeding in a woman with a severe bleeding disorder.

Gonadotropin-releasing hormone (GnRH) analogues
These drugs stop ovulation and are effective for
reducing menstrual flow and duration. Hypoestrogenic
side effects (such as hot flashes and a reversible loss
of bone density) and cost prohibit their long-term

use, but GnRH analogues may be an alternative
option to surgery for young women with resistant
menorrhagia or severe bleeding disorders. If used
for more than six months, hormone replacement
therapy should be added to counteract low estrogen
levels.

Hemostatic therapy

Hemostatic therapies have been reported to be
effective in controlling menorrhagia in women with
bleeding disorders. Hemostatic therapies include
DDAVP (1-desamino-8-D-arginine vasopressin), a
synthetic vasopressin that stimulates the release of
VWEF from endothelial cells, antifibrinolytic medica-
tions (tranexamic acid and aminocaproic acid), and
coagulation factor concentrates. Hemostatic agents
constitute the main treatment option for women
who are trying to conceive, though they are also
used in women who do not wish to get pregnant,
either alone or in combination with hormonal therapy.

Oral tranexamic acid (1g, 3-4 times a day during the
menstrual period) is usually well tolerated but side
effects include nausea, headache, and diarrhea.
DDAVP can be given by intravenous or subcutaneous
injection or intranasally as a spray. For management
of menorrhagia, it is usually administered as a nasal
spray (150-300 mcg daily for a maximum of 3-4 days,
usually during days with the heaviest blood flow).
Side effects are related to a vasomotor effect and
include tachycardia, flushing, and headache. With
repeated doses there is a small risk of hyponatremia
and water intoxication due to an antidiuretic effect.
Therefore, fluid restriction during treatment is
essential. Both tranexamic acid and DDAVP alone
or in combination have been reported to be effective
in controlling menorrhagia in women with bleeding
disorders [18].

Clotting factor replacement may be required to control
menorrhagia as regular prophylaxis in some women
with severe factor deficiencies not responding to
other treatments.

Surgical treatment

Surgery may be required in the presence of pelvic
pathology and for women who do not tolerate medical
treatment or in whom this is unsuccessful. Women
with inherited bleeding disorders are more likely to
have bleeding complications both peri-operatively
and delayed (7-10 days later), even with relatively
minor procedures such as hysteroscopy and biopsy.
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Therefore, any surgical intervention should be per-
formed in a centre with available laboratory support
and an experienced hematologist. Prophylactic
treatment may be required pre-operatively to
reduce the risk of excessive bleeding.

Surgical options include hysterectomy and endometrial
ablation. Both these procedures eliminate the possi-
bility of future fertility and are reserved only for
women who do not wish to have children.

Hysterectomy

Hysterectomy is a major surgical procedure and carries
risks of serious morbidity and death. A mortality
rate of 0.38 per 1000 [32], an operative complication
rate of 3.5% (3% severe), and a post-operative com-
plication rate of 9% (1% severe) have been reported
[32, 33]. Hemorrhage is the most common complication
[33]. Others include genitourinary complications,
infection, and wound healing problems. The procedure
requires a lengthy post-operative recovery period and
carries a risk of long-term complications, including
early ovarian failure and urinary and sexual problems.
Peri-operative bleeding complications are of specific
concern in women with bleeding disorders.
Therefore, hysterectomy should not be a first-line
treatment but used only when other treatments fail
or when pelvic pathology indicates its use in
women who no longer wish to retain fertility.

Endometrial ablation

Endometrial ablation techniques are now widely used
as an alternative to hysterectomy. There is some evi-
dence of their effectiveness in reducing menstrual
blood loss in women with bleeding disorders, as in
other women [34]. These are minimally invasive
procedures with a shorter operating time, recovery
time, and complication rate when compared to
hysterectomy. First generation techniques (resection,
laser, and rollerball) are performed under hystero-
scopic control. Second generation techniques are
mostly performed blindly and involve the use of
energy (heat, cold, or microwave) to ablate the full
thickness of the endometrium. These techniques are
simpler and faster to perform, while patient satisfaction
scores and reduction in menstrual blood loss are
similar. They can also be performed under local
anesthetic [35]. As second generation techniques are
less invasive with fewer bleeding complications,
they may be more suitable for women with inherited
bleeding disorders. However, sophisticated and
expensive machines are necessary, which limits

their availability, especially for women in developing
countries.

Management of acute adolescent menorrhagia
In these cases every effort should be made to preserve
future fertility. Control of acute menorrhagia is usually
achieved by a combination of hemostatic agents and
high doses of hormonal therapy. Besides factor con-
centrates and intravenous antifibrinolytic medications,
recombinant factor Vlla (if available) can be tried
and has been used successfully in patients with
severe platelet dysfunction disorders [36]. Platelet
transfusions may also be required in cases of severe
thrombocytopenia or platelet dysfunction.

Hormonal therapies to control the acute episode of
menorrhagia include a single intravenous dose of 25 mg
of conjugated equine estrogen (Premarin®). This has
been shown to be effective in the treatment of acute,
heavy menstrual bleeding [37]. In women whose
bleeding has not stopped within three hours, the dose
can be repeated every four hours, to a maximum of
48 hours. Oral conjugated equine estrogen can also
be used. Large doses of estrogen promote regeneration
of the endometrium, increase levels of coagulation
factors (including FVIII and VWEF), and promote
platelet aggregation. An antiemetic should be given
at the same time, as severe nausea and vomiting is
very common with high doses of estrogen. Treatment
with these high estrogen doses should also be followed
by treatment with progestins (medroxyprogesterone
acetate or norethisterone) or combined hormonal
contraceptives to prevent recurrence.

GnRH analogues such as leuprolide acetate or
goserelin acetate injected subcutaneously have been
used to temporarily suppress menstruation in
women at risk of severe, acute menorrhagia due to
thrombocytopenia [38, 39].

Local measures may be required in unmanageable
bleeding that does not respond to the above treatments.
Examination under general anesthesia, evacuation
of blood clots from the uterine cavity, and endometrial
curetting should be considered. An inflated Foley
balloon can be used to block the bleeding within the
uterine cavity [40]. Packing the uterus has also been
used to control acute menorrhagia in a young girl
[41]. If the facilities are available, uterine artery
embolization can be considered as a life-saving
measure and last resort to avoid hysterectomy, but
the long-term effects of this procedure on fertility
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are not clearly known. It has been reported to suc-
cessfully control acute menorrhagia in a 12 year-old
female with deficiency of plasminogen activator
inhibitor during her first menstrual period [42].

Girls and adolescents with known bleeding disor-
ders should be counselled prior to menarche and
have a plan in place for the possibility of acute,
severe menorrhagia, which could occur with their
first or any subsequent menstrual period. The plan
should be made by the gynecologist and hematolo-
gist, in conjunction with the patient and her family.
Because of the increased risk of transfusion, girls
and adolescents who have not already should be
immunized against hepatitis A and hepatitis B [43].

Pregnancy in Women with Bleeding
Disorders

Preconception counselling

Women suspected of having a bleeding disorder or
of being a carrier should undergo diagnostic testing
before getting pregnant to allow for appropriate
preconception counselling and early pregnancy
management. This is most important for women
with severe bleeding disorders or those who could
potentially carry a severely affected baby, such as
carriers of hemophilia.

Preconception counselling has two benefits:

1. It provides women and their family with adequate
information on the genetic implications of their
disorder, the available reproductive choices, and
options for prenatal diagnosis.

2. It allows planning for pregnancy and establishing
how and where the pregnancy can best be managed.
Other aspects of preconception care include
immunization against hepatitis A and B for those
likely to require blood transfusion and general
advice such as folic acid supplementation. A
DDAVP test dose can also be carried out to
assess response.

Psychological support should be available during
all aspects of counselling, with an understanding of
the ethnic and cultural influences on each individual.
Women should also be offered the opportunity to
speak with a pediatric hematologist regarding the
care of a potentially affected child.

Prenatal diagnosis (PND)

PND is primarily considered in carriers of hemophilia
because of the severity of the disorder in male offspring
and because many affected families are already aware
of the genetic defect. In each pregnancy, carriers of
hemophilia have a 50% chance of having a male child
that is affected and a 50% chance of having a female
child that is a carrier. In other bleeding disorders,
prenatal diagnosis is considered only when the
fetus is at risk of being affected with severe forms of
the disorder. Since most bleeding disorders are
autosomal recessive, this risk is more common in
families and cultures with high rates of consan-
guineous marriage.

Definitive PND can only be obtained with invasive
prenatal diagnostic methods, such as chorionic villus
sampling (CVS), amniocentesis, and cordocentesis.
Unfortunately, these procedures are associated with
a risk of miscarriage/fetal loss. CVS is the method
most widely used today for the prenatal diagnosis
of inherited bleeding disorders. It is performed at
11-14 weeks gestation under ultrasound guidance. It
has the advantage of earlier diagnosis compared to
amniocentesis, which is performed at 15-20 weeks
gestation. Both are associated with an approximately
1% risk of miscarriage. Cordocentesis (ultrasound-
guided fetal blood sampling) is performed at
around 18-20 weeks gestation to obtain fetal blood
for a clotting factor assay. The risk of fetal loss is
higher with this procedure compared to amniocentesis
or CVS. It is rarely performed today and may be an
option for cases in which the causative mutation
cannot be identified. Women at risk for severe
bleeding should receive prophylaxis prior to any
invasive procedure.

Fetal sex determination can be useful in the manage-
ment of pregnancies at risk of hemophilia. It can be
done easily and accurately by ultrasound from the
second trimester. This can be reassuring to the parents
when the fetus is female, and invasive testing can
then be avoided. It will also enable the management
plan for labour and delivery to be refined to avoid
instrumental deliveries and invasive monitoring
techniques in male fetuses, which have a 50%
chance of being affected.

Pre-implantation genetic diagnosis is a relatively
new technique. Embryos created using in vitro fer-
tilization (IVF) are tested to identify those that are
unaffected by the bleeding disorder, and these are
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then selectively transferred to the uterus. This can
eliminate the difficult decision of whether to terminate
an affected pregnancy. There have been reports of
its success recently in carriers of hemophilia [44].
This method will likely become a realistic option for
some individual cases in the near future. However,
further evidence on its efficacy and safety is still
required. The cost and stress associated with IVF
also need to be considered.

Antenatal management

Normal pregnancy is accompanied by increased
concentrations of several coagulation factors including
VIII, VWEF, and a pronounced increase in fibrinogen [45].
There is also reduced fibrinolytic activity secondary
to increased levels of plasminogen activator inhibitors,
especially during the third trimester [45]. All of these
changes contribute to the hypercoagulable state of
pregnancy and, in women with bleeding disorders,
to improved hemostasis. Despite this improvement,
however, women with bleeding disorders often do
not achieve the same levels of clotting factors that
other women do and, therefore, are still at an
increased risk of bleeding complications.

There are several case reports and case series docu-
menting a profound increase in the risk of miscarriage
and placental abruption resulting in fetal loss or
preterm delivery in women with deficiencies of
fibrinogen or factor XIII [46]. Factor replacement is
recommended and used to reduce the risk of mis-
carriage and fetal loss in these women [46, 47].

The risk of miscarriage, antepartum bleeding, and
adverse outcome in women with other bleeding
disorders is less clear. Approximately 20% of all
pregnancies are complicated by at least one bleeding
episode, so bleeding in pregnancy may not be due
to an underlying bleeding disorder. Obstetric causes
should not be overlooked in these women.

Management of labour and delivery

Women at risk for severe bleeding should ideally be
referred for prenatal care and delivery to a centre
where, in addition to specialists in high-risk obstetrics,
there is a hemophilia treatment centre or a hematologist
with expertise in hemostasis. Laboratory, pharmacy,
and blood bank support is essential. The management
of childbirth will depend on the needs of the mother
and her potentially affected infant at the time of
delivery.

Prior to delivery, all women with bleeding disorders
should have the opportunity to meet with an anes-
thetist. There is no consensus on the factor levels that
are safe for regional anesthesia, but if levels are at
least 50% and the rest of the coagulation studies are
normal, regional anesthesia may be considered safe.

At the beginning of labour, maternal blood samples
should be taken for blood group and serum saved
for cross-matching, full blood count, and coagulation
screen. It is often difficult to obtain factor levels during
labour and is therefore acceptable to use third
trimester levels to formulate an appropriate plan.
However, the assessment and monitoring of relevant
clotting factor levels are essential for those with low
third trimester factor levels. If the factor level is low,
intravenous access should be established and prophy-
lactic treatment administered [48].

Desmopressin (DDAVP) may be used to raise factor
VIII and von Willebrand factor levels in carriers of
hemophilia A and women with VWD prior to invasive
procedures. It is generally thought to be safe for
mother and fetus, but care must be taken in its
administration at the time of childbirth. DDAVP
causes fluid retention and patients receiving DDAVP
should be fluid-restricted, yet women commonly
receive intravenous fluid during childbirth. They may
also receive oxytocin for induction or augmentation
of labour and after delivery to prevent postpartum
hemorrhage. Oxytocin also causes fluid retention.
At the time of childbirth, administration of DDAVP,
combined with fluids and oxytocin, may result in
life-threatening hyponatremia. Therefore, fluid balance
and electrolyte levels should be strictly monitored.

The fetus is also at risk of bleeding complications
during the process of birth. Invasive intrapartum
monitoring techniques (e.g. fetal scalp electrode,
fetal blood sampling) and instrumental deliveries
(ventouse, midcavity or rotational forceps) should
be avoided in pregnancies with potentially affected
fetuses, as serious head bleeding may result from
these procedures. Normal vaginal delivery is not
absolutely contraindicated in these pregnancies, but
prolonged labour should be avoided and delivery
achieved by the least traumatic method. Although
cesarean section may not completely eliminate the
risk of serious neonatal bleeding complications [49],
early recourse to cesarean section should be considered
to minimize the risk of neonatal bleeding complications.
Low forceps delivery may be considered less traumatic
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than cesarean section when the head is deeply
engaged in the pelvis and an easy outlet delivery is
anticipated. Delivery in these cases needs to be per-
formed by an experienced obstetrician [50].

A cord blood sample should be collected from
neonates at risk of moderate or severe inherited
bleeding disorders to assess coagulation status and
clotting factor levels. This enables the identification
and early management of newborns at risk of bleeding
complications. If delivery has been traumatic or if
there are clinical signs suggestive of head bleeding,
a cranial ultrasound should be performed. It is also
advisable to consider prophylactic cover in these
cases. Intramuscular injections should be avoided in
neonates at risk until the coagulation status is
known. Vitamin K may be given orally and routine
immunizations given intradermally or subcuta-
neously. If vitamin K is given intramuscularly (IM),
apply firm pressure to the site for five to ten minutes.
Heel sticks should also have pressure applied for
five minutes and close observation of the site for 24
hours. Any surgical procedures (e.g. circumcision)
should be delayed until the coagulation status of the
neonate is known.

When assessing neonatal clotting factor levels, it
should be appreciated that the levels of vitamin K-
dependent factors (FII, FVII, FIX, and FX) correlate
with gestational age due to liver immaturity and
reach adult levels at six months of age. It is therefore
not reliable to diagnose mild forms of inherited
bleeding disorders at birth. Hemophilia A (FVIII
deficiency), however, can be diagnosed at birth.

Postpartum management

After the delivery, the elevated coagulation factors
return to pre-pregnancy levels. Therefore, the main
risk of bleeding is after miscarriage or delivery.
Postpartum hemorrhage (PPH) is a major cause of
maternal morbidity and mortality, especially in
developing countries and rural settings. It accounts
for an estimated 140,000 maternal deaths each year
worldwide and many more suffer from the long-term
and debilitating consequences of the resultant anemia.
While the most common causes of PPH are uterine
atony (inefficient uterine contractility), retained placenta
or placenta pieces, and genital tract trauma, coagu-
lation disorders are recognized causes of PPH [51].

Women with bleeding disorders are at risk of primary
(blood loss of more than 500 mL in the first 24 hours

after delivery) and secondary (excessive bleeding
occurring between 24 hours and six weeks post-
delivery) PPH, especially those with severe disorders
[46]. Perineal/vaginal hematoma are rare complications
of vaginal birth, but are also more likely to occur in
women with bleeding disorders, especially after
operative vaginal deliveries [13, 52].

Reducing the risk of PPH

PPH often occurs in women with low factor levels,
and more severely. Therefore, prophylactic replacement
therapy is recommended to cover labour, delivery,
and the immediate postpartum period (at least three
to four days for vaginal delivery and five to seven
days for cesarean section) in these women. Table 1
shows the hemostatic levels required for delivery in
women with inherited bleeding disorders. Available
treatment options [53] are listed in Table 2. When
treatment is required, recombinant products, if
available, should be regarded as the products of
choice to avoid the potential risk of viral transmission.

Active management of the third stage of labour is
associated with a significant reduction in blood loss
during childbirth and should be used in women
with inherited bleeding disorders. It entails the
administration of prophylactic uterotonics (agents
that increase uterine muscle contractility), early cord
clamping, and controlled traction of the umbilical
cord. Misoprostol (200-400 mcg) is an inexpensive
prostaglandin E1 analogue and uterotonic that can
be given orally, sublingually, or rectally. It can be
administered by non-medical birth attendants and
has no special requirement for transport or storage.
Therefore, it is a promising uterotonic for the pre-
vention of PPH, especially in developing countries
where most deliveries happen in rural settings. Its
administration can be associated with side effects
including vomiting, diarrhea, fever, and shivering.

In the event of an operative delivery, meticulous
surgical hemostasis should be practiced to minimize
blood loss. Care must also be taken to minimize
maternal genital and perineal trauma, as women
with inherited bleeding disorders are at particular
risk of developing perineal hematoma [52, 54-55].

Since the pregnancy-induced increase in coagulation
factors returns to pre-pregnancy levels within 14 to
21 days of delivery, women with bleeding disorders
are particularly vulnerable to delayed or secondary
postpartum hemorrhage during this time.
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Table 1: Hemostatic levels for invasive procedures during pregnancy and for delivery

Inherited bleeding Clotting factor | Hemostatic levels, Normal range Comments
disorder (activity) suggested (IUIdL)1 (non-pregnant) (IU/dL)

VWD VWF 50 50 - 175

Carrier of hemophilia A FVII 50 50 - 150

Carrier of hemophilia B FIX 50 50 - 150

Fibrinogen deficiency Fibrinogen 1.0-1.5° 20- 40 To maintain >1.0 g/L
during pregnancy

FlIl deficiency Fll 20-30 50 - 150

FV deficiency FV 15-25 50 — 150

FVII deficiency FVvIl 10-20 50 - 150

FX deficiency FX 10-20 50 - 150

FXI deficiency FXI 20-70 70 — 150

FXIII deficiency FXII 20-30 70 -150 To maintain >3 IU/dL
during pregnancy

1 For general guidance only. Personal and family bleeding history must be taken into consideration when deciding the need

for prophylaxis. Please refer to text.

2 g/L

Oral tranexamic acid can be used for the prevention
and management of secondary PPH. Combined oral
contraceptive pills, if not contraindicated, are also
an option for preventing excessive bleeding in the
late postpartum period.

It is important not to overlook the obstetric risk factors
and causes of PPH in women with inherited bleeding
disorders. In case of hemorrhage, after the initial
assessment and restoration of circulatory volume,
local causes should be excluded and replacement of
the clotting factor should be performed. Management
of PPH in these women presents a particular challenge
and close collaboration between hematologists,
obstetricians, and anesthetists is imperative.

Impact of Bleeding Disorders on Women

Bleeding disorders have a significant impact on
women’s health and quality of life [56, 57]. Women
with bleeding disorders suffer reduced quality of
life that negatively affects their academic, professional,
and social life. Long-lasting menorrhagia leads to
iron deficiency anemia, with all its consequences on
physical and mental wellbeing. Many women are
not aware that their symptoms are abnormal and do

not seek medical advice. Even when they do seek
help, diagnosis of bleeding disorders is often over-
looked and appropriate treatment is not provided
due to lack of awareness among caregivers. Women
with bleeding disorders are therefore more likely to
have unnecessary surgical intervention, including
hysterectomy, at an early age. Hysterectomy is a
major operation with a significant risk of complications,
especially in developing counties with limited medical
resources. In many of these women, bleeding disorders
are only suspected and diagnosed after the hysterec-
tomy, when they develop bleeding complications.

Medical care for women is lacking in many countries
around the world. There may be cultural taboos and
obstacles preventing women from seeking help,
particularly for menstrual problems. Heavy and
prolonged menstrual bleeding and pain may lead to
marital disharmony and possibly fertility problems.
These are often seen as a failure for the woman, further
compromising her mental and psychological wellbeing.
In some developing countries, women with bleeding
disorders lose their marital status or are abandoned
by their spouses due to the interference of bleeding
with their sexual life. Bleeding disorders in women
can also have serious consequences for a woman'’s
children and family. Women are often the primary
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Table 2: Therapeutic options for women with inherited bleeding disorders in

pregnancy

Bleeding disorder

Preferred therapeutic option

Other options

VWD

DDAVP or VWF-containing concentrates

Platelet (type 2B)*

Carriers of hemophilia A

DDAVP or rFVII

FVIII concentrate

Carriers of hemophilia B rFIX FIX concentrate

Fibrinogen abnormalities Fibrinogen concentrate SD plasma
Fll deficiency PCC SD plasma
FV deficiency SD plasma n/a

FV + FVIII deficiency

SD plasma or rFVIII

FVIIl concentrate

FVII deficiency rFVlla FVII concentrate
FX deficiency PCC SD plasma
FXI deficiency FXI concentrates, rFVlla, or tranexamic acid SD plasma

FXIII deficiency FXIII concentrates SD plasma

VKCFD

Vitamin K

SD plasma or PCC

F: factor; r: recombinant; SD plasma: fresh frozen plasma virally inactivated using a solvent detergent technique; PCC:
prothrombin complex concentrates; VKCFD: hereditary combined deficiency of the vitamin K-dependent clotting factors.

*For patients with severe bleeding in the presence of severe thrombocytopenia (< 20,000 uL) and who do not respond

to VWF concentrates.

caregivers, and their health impacts the nutrition
and wellbeing of their children.

Postpartum hemorrhage remains the main cause of
maternal death and long-term disability for women
around the world. PPH can be prevented or its severity
can be moderated by educating women and their
birth attendants and by using simple measures to
prevent uterine atony that can be adopted even in
rural settings. Identifying young girls and women
with heavy menstrual bleeding and managing their
menstruation and iron deficiency are crucial in
improving women'’s health in general.

The benefits of spacing pregnancies and limiting
births are well known. Every effort should be made
for provision of family planning services for all
women. As discussed above, LNG-IUS is a reliable
contraceptive for up to five to eight years. It also
reduces menstrual bleeding and therefore prevents
iron deficiency, which is a great threat to women’s
health, especially in developing countries.

Recently, several advocacy programs (such as Women
Bleed Too in the U.K,, Project Red Flag in the US.A,,

and the women’s program of the Canadian Hemophilia
Society) have been created to raise awareness about
women with bleeding disorders and to improve
their quality of care and life. These efforts no doubt
have been crucial in increasing the number of women
diagnosed with these disorders who can then be
appropriately referred to and managed at hemophilia
treatment centres in western countries. However, for
the majority of women in the world, a bleeding disorder
remains a hidden disease to be suffered silently. Joint
efforts among women’s advocacy groups, interested
professionals, and organizations ensure continued
progress. International collaboration and sharing
strategies across countries and cultures will help
extend the benefits to women around the world.

Useful websites
www.wfh.org
www.womenbleedtoo.org.uk
www.haemophilia.org.uk
www.hemophilia.org
www.projectredflag.org

www.hemophilia.ca
www.haemophilia.org.nz

www.womenshealth.about.com
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