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ABSTRACT

Background

Heavy menstrual bleeding without an organic lesion is mainly due to an imbalance of the various hormones which have a regulatory effect
on the menstrual cycle. Another cause of heavy menstrual bleeding with no pelvic pathology, is the presence of an acquired or inherited
bleeding disorder. The haemostatic system has a central role in controlling the amount and the duration of menstrual bleeding, thus
abnormally prolonged or profuse bleeding does occur in most women affected by bleeding disorders. Whereas irregular, pre-menarchal or
post-menopausal uterine bleedingis unusual in inherited or acquired haemorrhagic disorders, severe acute bleeding and heavy menstrual
bleeding at menarche and chronic heavy menstrual bleeding during the entire reproductive life are common. This is an update of a
previously published Cochrane Review.

Objectives

To determine the efficacy and safety of non-surgical interventions versus each other, placebo or no treatment for reducing menstrual blood
loss in women with bleeding disorders.

Search methods

We searched the Cochrane Cystic Fibrosis Haemoglobinopathies Trials Register (25 August 2016), Embase (May 2013), LILACS (February
2013) and the WHO International Clinical Trial registry (February 2013).

Selection criteria

Randomised controlled studies of non-surgical interventions for treating heavy menstrual bleeding (menorrhagia) in women of
reproductive age suffering from a congenital or acquired bleeding disorder.

Data collection and analysis
Two authors independently assessed studies for inclusion, extracted data and assessed the risk of bias.

Main results

Three cross-over studies, with 175 women were included in the review. All three studies had an unclear risk of bias with regards to trial
design and overall, the quality of evidence generated was judged to be poor.
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Two of the studies (n = 59) compared desmopressin (1-deamino-8-D-arginine vasopressin) with placebo. Menstrual blood loss was the
primary outcome for both of these studies. Neither study found clear evidence of a difference between groups. The first of these reported
a mean difference in menstrual blood loss in the desmopressin versus placebo group of 21.20 mL (95% confidence interval -19.00 to 61.50)

The second study reported that even though there was an improvement of pictorial bleeding assessment chart scores with desmopressin
and placebo when compared to pretreatment assessment, there was no clear evidence of difference in these scores when the two were
compared to each other (results presented graphically, P =0.51). The data from these studies could not be combined.

The third study (n = 116) compared desmopressin with tranexamic acid (n = 116). This study found a decrease in pictorial bleeding
assessment chart scores after both treatments as compared to baseline. The decrease in these scores was greater for tranexamic acid than
for desmopressin, with a mean difference of 41.6 mL (95% confidence interval 19.6 to 63) (P < 0.0002).

In relation to adverse events, across two studies, there was no clear evidence of a difference when placebo was compared to desmopressin,
risk ratio 1.17 (95% confidence interval 0.41 to 3.34) . The same was also true when desmopressin was compared to tranexamic acid, risk
ratio 1.17 (95% confidence interval 0.41 to 3.34).

Only the study that compared desmopressin to tranexamic acid assessed quality of life. However, we are unable to present any data from
this study, since no differences in this outcome between the two intervention groups were reported.

Authors' conclusions

Evidence from randomised controlled studies on the effect of desmopressin when compared to placebo in reducing menstrual blood loss
is very limited and inconclusive. Two studies, each with a very limited number of participants, have shown uncertain effects in menstrual
blood loss and adverse effects. A non-randomised comparison in one of the studies points to the value of combining desmopressin and
tranexamic acid, which needs to be tested in a formal randomised controlled study comparison.

When tranexamic acid was compared to desmopressin, a single study showed a reduction in menstrual blood loss with tranexamic acid
use compared to desmopressin.

There is a need to evaluate non-surgical methods for treating of menorrhagia in women with bleeding disorders through randomised
controlled studies. Such methods would be more acceptable than surgery for women wishing to retain their fertility. Given that women
may need to use these treatments throughout their entire reproductive life, long-term side-effects should be evaluated.

PLAIN LANGUAGE SUMMARY

Medical therapies for treating heavy menstrual bleeding in women with bleeding disorders
Review question

We reviewed the evidence about the effect and safety of non-surgical treatments versus each other, placebo or no treatment for reducing
menstrual blood loss in women with bleeding disorders. This is an update of a previously published Cochrane Review.

Background

Heavy menstrual bleeding is one of the most common symptoms in women with bleeding disorders. A sizeable population of women with
heavy menstrual bleeding are affected by either inherited or acquired bleeding disorders and at the time of presentation these women
are considerably younger than the women who suffer from this due to other reasons. Since heavy menstrual bleeding starts at the very
onset of menarche and continues throughout reproductive life, the quality of life of these women is severely affected and they are at an
increased risk of developing iron-deficiency anaemia.

Search date
The evidence is current to: 25 August 2016.
Study characteristics

The review included three studies on non-surgical treatments in 175 women with a bleeding disorder who were experiencing heavy
menstrual bleeding. Twostudies compared desmopressin to placebo and one study compared desmopressin to tranexamic acid. The
women included in the studies were selected for one treatment or the other randomly. The studies lasted from two to four months.

Key results

Two studies of the three studies (with a total of 59 women) found no clear evidence of a difference in desmopressin (1-deamino-8-D-arginine
vasopressin) in reducing menstrual blood loss when compared to placebo. One of these studies continued with an open non-randomised
comparison of a combination of desmopressin with tranexamic acid versus placebo and found a significant reduction in menstrual blood
loss. However, the non-randomised design of this comparison is an additional potential source of bias.

Non-surgical interventions for treating heavy menstrual bleeding (menorrhagia) in women with bleeding disorders (Review) 2
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The third study (116 women), which had more participants than the other two studies combined, found a greater reduction in menstrual
blood loss with tranexamic acid use than with desmopressin. We were unable to present any data on quality of life from this study, since
no differences in between the two intervention groups were reported. There was no clear evidence of difference in the risk of side effects
with desmopressin as compared to tranexamic acid. None of the studies dealt with cost effectiveness.

Quality of the evidence

We were not able to adequately assess the studies in relation to how the women were allocated to the treatment groups and we judged
the overall quality of the evidence as poor.

Non-surgical interventions for treating heavy menstrual bleeding (menorrhagia) in women with bleeding disorders (Review) 3
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BACKGROUND

Description of the condition
Heavy menstrual bleeding (menorrhagia)

Heavy menstrual bleeding or menorrhagia is clinically defined as
greater than or equal to 80 mL blood loss per menstrual cycle
(Cole 1971; Halberg 1966). It is, however, the woman’s perception
of her own menstrual loss which is the key determinant in her
referral and subsequent treatment. Heavy menstrual bleeding
is a public health challenge (James 2006). Insurance data and
healthcare services research estimate that at least 5% to 10%
of women of reproductive age will seek medical attention for
menorrhagia (Oeheler 2003; Vessey 1992). Many women who
seek treatment for heavy menstrual bleeding do not actually
have greater losses than average (Haynes 1977). Heavy menstrual
bleeding without an organic lesion is mainly due to an imbalance
of the various hormones which have a regulatory effect on the
menstrual cycle. Another cause of heavy menstrual bleeding with
no pelvic pathology, is the presence of an acquired or inherited
bleeding disorder. Eighty per cent of women treated for heavy
menstrual bleeding have no anatomical pathology and over one
third of the women undergoing hysterectomies for heavy menstrual
bleeding have anatomically normal uteri removed (Clarke 1995;
Gath 1982).

Heavy menstrual bleeding and the likelihood of bleeding
disorders

Acquired and inherited platelet disorders can present with bleeding
symptoms during adolescence. In adolescent females with platelet
disorders, both of number and function, heavy menstrual bleeding
is a common symptom (Philipp 2010). However, other studies have
found an "infrequency of hematological problems" in adolescents
presenting with heavy menstrual bleeding (Falcone 1994). Also, the
severity of menstrual loss is not predictive of a bleeding disorder,
as a significant cause of teenage heavy menstrual bleeding is
anovulatory dysfunctional uterine bleeding (Jayasinghe 2005).
Others have concluded that menorrhagia has a high predictive
value for coagulation and platelet disorders and have suggested
that laboratory tests to diagnose these disorders should be
included in the investigation of heavy menstrual bleeding, and
heavy menstrual bleeding per se can be a guideline in looking for
mild bleeding disorders (Edlund 1996).

Besides inherited bleeding disorders, heavy menstrual bleeding
may also occur in women with acquired bleeding disorders (van
Eijkeren 1990). Antiplatelet drugs are the most common cause of
acquired platelet disorders leading to bleeding. Uremia, hepatic
cirrhosis, myeloma and related disorders, polycythaemia, essential
thrombocythaemia, and cardiopulmonary bypass have long been
recognized as clinical situations in which platelet dysfunction
may contribute to bleeding (Hassan 2005). Data also support
the close association between heavy menstrual bleeding and
oral anticoagulant use (van Eijkeren 1990). Acquired haemophilia
is a spontaneous autoimmune disorder in which individuals
with previously normal haemostasis develop autoantibodies
against clotting factors, most frequently FVIII (Von Depka 2002).
Acquired von Willebrand disease (AVWD) is a rare, under-
diagnosed hemorrhagic disorder, which is similar to congenital
VWD with regard to the clinical and laboratory parameters;
however, it is found in individuals with no positive family
history and has no genetic basis. The etiology is varied, the

commonest being secondary to haemato-proliferative disorders
and cardiovascular disorders. Other disorders associated with
AVWD are autoimmune disorders such as systematic lupus
erythematosus, hypothyroidism, and neoplasia, or it may also be
drug induced. In quite a few cases, the etiology is unknown (Shetty
2011).

Heavy menstrual bleeding in women with bleeding disorders

The haemostatic system has a central role in controlling the
amount and the duration of menstrual bleeding, thus abnormally
prolonged or profuse bleeding does occur in most women
affected by bleeding disorders. Whereas irregular, pre-menarchal
or post-menopausal uterine bleeding is unusual in inherited
or acquired haemorrhagic disorders, severe acute bleeding and
heavy menstrual bleeding at menarche and chronic heavy
menstrual bleeding during the entire reproductive life are common
manifestations (Rodeghiero 2008).

Studies have reported that one out of five women who consulted
their doctor because of heavy, prolonged bleeding during their
periods actually had a bleeding disorder. This means that heavy
menstrual bleeding caused by bleeding disorders is much more
common than previously thought (Kadira 1998). Subsequently,
several studies have reported on the prevalence of heavy menstrual
bleeding in women with bleeding disorders. Inherited bleeding
disorders are found in a substantial proportion of women with
heavy menstrual bleeding and a normal pelvic examination (Kadir
2002). In general the prevalence of bleeding disorders, among adult
women with objectively documented heavy menstrual bleeding is
consistently reported to be 10% to 20% (El-Hemaidi 2007) and is
even higher in adolescents presenting with the condition (Demers
2006).

While an estimated 13% of women with unexplained heavy
menstrual bleeding have VWD, the frequency of other potential
bleeding disorders has been uncertain. Laboratory abnormalities
of haemostasis, especially platelet function defects, were common
among women with unexplained heavy menstrual bleeding within
a multi-racial population in the USA (Miller 2011; Phillip 2003).

In a large majority of women with heavy menstrual bleeding,
this is caused by hereditary defects in platelet function; with
VWD being the commonest coagulation defect. It has been
suggested that screening tests for haemostasis, especially for
VWD and inherited platelet function defects, must be performed
in women presenting with heavy menstrual bleeding (Saxena
2003). The World Federation of Hemophilia (WFH) reports the
prevalence of heavy menstrual bleeding with various bleeding
disorders as: VWD 74% to 92%; Bernard Soulier syndrome 51%;
Glanzmann thrombasthenia 98%; Factor Xl deficiency 59%; carriers
of haemophilia 57%; and in other rare factor deficiencies 35% to
70% (Shankar 2004).

Description of the intervention

A range of medical therapies are prescribed in order to reduce
excessive menstrual blood loss (MBL) or heavy menstrual bleeding.
Women having heavy menstrual bleeding with bleeding disorders
may also need the specific deficient factor. Thus the therapy aimed
at reducing the blood loss could act at different levels:

« tranexamic acid (antifibrinolytic agent);

Non-surgical interventions for treating heavy menstrual bleeding (menorrhagia) in women with bleeding disorders (Review) 4
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« mefenamic acid;
« combined oral contraceptives (OCPs);

« progesterone (oral, parenteral, transdermal, progesterone
containing IUCD);

« danazol;

« ethamsylate;

« desmopressin (1-deamino-8-D-arginine
(subcutaneous or intranasal);

« factor replacement therapy (plasma-derived and recombinant).

vasopressin)

How the intervention might work
Tranexamic acid

Tranexamic acid is a synthetic lysine amino acid derivative, which
diminishes the dissolution of haemostatic fibrin by plasmin. In
the presence of tranexamic acid, the lysine receptor binding sites
of plasmin for fibrin are occupied, preventing binding to fibrin
monomers, thus preserving and stabilizing fibrin’s matrix structure.

Common side effects of tranexamic acid include headaches, sinus
and nasal symptoms, back pain, abdominal pain, musculoskeletal
pain, joint pain, muscle cramps, migraine, anaemia and fatigue.

In relation to drug interactions, given that tranexamic acid is
an antifibrinolytic, concomitant use of hormonal contraception
may further exacerbate the increased thrombotic risk associated
with combination hormonal contraceptives. For the same reason
tranexamic acid is not recommended in people taking either factor
IX complex concentrates or anti-inhibitor coagulant concentrates.
Individuals (with promyelocytic leukaemia) taking all-trans retinoic
acid (oral trenitoin) when given tranexamic acid have severe
thrombotic complications. In people with renal impairment doses
of tranexamic acid need to be adjusted as plasma concentrations
may be much higher than persons with normal renal function (FDA
2011).

Mefenamic acid

This is a non-steroidal anti-inflammatory drug which is a
potent prostaglandin inhibitor. Prostagladin inhibitors have been
found to decrease menorrhagia by 30% to 50% (van Eijkeren
1992). Mefenamic acid has been used effectively for the control
of long-standing menorrhagia (Fraser 1983). When compared
with tranexamic acid and levonorgestrel-containing intrauterine
devices, mefenamic acid significantly decreased MBL (Reid 2005).
Side effects of this drug are vomiting, diarrhoea, headache and
hematuria.

Combined oral contraceptives (OCPs)

When taken in a cyclical fashion, OCPs induce regular shedding of
a thinner endometrium and inhibit ovulation. Using this method,
good cycle control can be achieved and, together with the provision
of contraception, this makes OCP a most acceptable longer-term
therapy for some women with heavy menstrual bleeding (Farquhar
2009). Besides this, oral pills could also be used continuously to
gain the same effect as above and prevent any blood loss for a given
period, usually three months. This would be particularly beneficial
to women who become anaemic as a result of heavy periods.

Progesterones (oral, parenteral, transdermal, intrauterine)

These induce an arrest of glandular proliferation, pseudo-
secretion, and stromal oedema followed by decidualized stroma
with granulocytes and thin sinusoidal blood vessels. Prolonged use
results in progressive endometrial atrophy (Deligdisch 2000).

Danazol

This drug acts by means of its anti-gonadotrophic effects on the
pituitary gland; however, a review of the literature reveals that its
efficacy in suppressing normal endometrial growth and in causing
atrophy of deposits of endometrium cannot be explained solely
on this basis. Recent information indicates that, besides acting
at the pituitary level, a major mechanism of action may be by
a direct inhibitory effect on target tissues. It is suggested that
such a mechanism would more readily account for the diverse
effects of this drug in the treatment of many disorders, all of which
appear to be associated with an imbalanced sensitivity of target
organs to steroid hormones (Jenkin 1980). Danazol has androgenic
properties (a tendency to cause male characteristics) which may
result in acne, seborrhoea (greasy skin) and hirsutism (excessive
hair growth). Other side effects include weight gain, irritability,
musculoskeletal pains, hot flushes and breast atrophy (loss of
breast tissue). Longer-term treatment with danazol may cause side
effects in the liver (including benign hepatic adenomas) in some
women.

Ethamsylate

Ethamsylate (2,5-dihydroxy-benzene-sulfonate diethyl ammonium
salt) is a synthetic haemostatic drug indicated in cases of capillary
bleeding. Ethamsylate acts on the first step of haemostasis by
improving platelet adhesiveness and restoring capillary resistance
(Lethaby 2000). Recent studies showed that ethamsylate promotes
P-selectin-dependent, platelet adhesive mechanisms. It is a mild
but well-tolerated drug, particularly useful in dysfunctional uterine
bleeding when contraception is not needed (Garay 2006).

Desmopressin (1-deamino-8-D-arginine vasopressin)

Desmopressin is a derivative of the antidiuretic hormone
vasopressin (Mannuci 1997). Desmopressin acts by increasing
plasma levels of factor VIIl and von Willebrand factor (VWF)
(Douglas 1997). The increases in the plasma levels of factor VilI
and VWF occur not only in deficient individuals, but also in
healthy individuals and in those who already have high levels
of these factors. The mechanism by which the plasma levels of
FVIII and VWD are increased is by degranulation of endothelial
cells. Desmopressin shortens the prolonged activated partial
thromboplastin time and the bleeding time (Mannuci 1997). Given
this effect, it has been used in the reduction of MBL in women
with heavy menstrual bleeding and prolonged bleeding time, both
with (Edlund 2002) and without (Kadir 2002) inherited bleeding
disorders. Desmopressin is a possible complement for the medical
treatment of heavy menstrual bleeding (Edlund 2002). It has also
been found to be as effective as mefenamic acid in controlling
intrauterine device-induced heavy menstrual bleeding (Mercorio
2003).

Desmopressin can be used in mild to moderate VWD type 1, mild to
moderate haemophilia A and type 2A, and type 2M VWD. However,
a test dose needs to be given to monitor whether it results in a
sufficient rise in VWF; in type 2B it is contra-indicated and of no use

Non-surgical interventions for treating heavy menstrual bleeding (menorrhagia) in women with bleeding disorders (Review) 5
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intype 2N and type 3. Its responsiveness must be assessed in severe
type 1 VWD, and effectiveness is unpredictable in people with
mild moderate haemophilia A with factor VIl antibodies (Hardman
2001). It is also usually effective in several qualitative platelet
function defects.

Desmopressin has a relatively high rate of adverse effects that lead
to discontinuation in about 20% of users (Dunn 2000). Reported
side effects include water intoxication (with hyponatraemia and
occasionally seizures), smooth muscle cramps, vasoconstriction
(Hardman 2001) and allergic reactions. Desmopressin should be
used with great caution in individuals with vascular diseases,
especially coronary atherosclerosis.

Factor replacement therapy
Plasma-derived clotting factors

« factor VIl concentrates

« factor VIl concentrates

« factor VIl / VWF concentrates

« cryoprecipitate

« plasma fraction with factor VIII inhibitor bypassing activity
(FEIBA)

« human prothrombin complex concentrates

« factor IX concentrates

« fibrinogen

« factor XI concentrates

« factor XIIl concentrates

While human blood is a valuable source of many therapeutic
proteins, inadequately screened human blood or blood
components can transmit a variety of pathogens, including human
immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis
C virus (HCV) and West Nile virus (Fredrick 2008). Since some
manufacturing steps (e.g. sterile filtration and freeze-thaw cycling)
remove large pathogens, such as bacteria and parasites, only
viruses continue to pose serious threats to the safety of plasma-
derived medicinal proteins (Cai 2005). Recent improvements in
protein processing have increased the purity and yields of human
plasma-derived proteins (Cai 2005). No transmission of HBV, HCV
or HIV attributable to manufactured plasma derivatives licensed for
use in the USA has been reported since the introduction of effective
virus inactivation procedures in 1985. Since current screening tests
cannot exclude all of the still unknown human pathogens, nor
completely anticipate future blood transfusion-transmitted agents,
even adequately screened blood is now deemed to always carry a
very low risk for the transmission of pathogens (Klein 2004).

The other concern with the use of blood products is the
immunological response of the recipient. While the clinical
consequences of immune responses to biopharmaceutical
proteins are generally benign, immune responses to some
biological proteins can have serious adverse clinical consequences
(Chamberlain 2003; Chalmers 2007; Schelkens 2003)

Recombinant factors

« recombinant factor VIII (rFVIII)
« recombinant factor IX (rFIX)

« recombinant factor Vila (rFVila)
« recombinant VWF

« recombinant factor XIII (FrXIll) (Pipe 2008)

Recombinant factors aim to eliminate allhuman and animal protein
and are therefore theoretically much safer.

Why it is important to do this review

Although several consensus groups have drafted guidelines for the
treatment of heavy menstrual bleeding in women with bleeding
disorders (NZ Guidelines Group 1999; NICE Guidelines 2007), there
is, as yet, no definitive recommendations based on randomised
controlled studies. The estimated community prevalence of
bleeding disorders is 2%, these disorders are consistently reported
to affect 10% to 20% of women with objectively documented
heavy menstrual bleeding and are reported to be even higher
in adolescents (El-Hemaidi 2007). Thus, a sizeable population of
women with heavy menstrual bleeding are affected by either
inherited or acquired bleeding disorders and at the time of
presentation these women are considerably younger than the
women who have heavy menstrual bleeding due to other reasons.
Since heavy menstrual bleeding manifests at the very onset of
menarche and continues throughout the reproductive age group,
these women are at an increased risk of developing iron-deficiency
anaemia (Chen 2008). Excessive blood loss during every cycle leads
to significant impairment in the quality of life (QoL) (Kadir 2010).
Given this, non-surgical interventions are most appropriate. Since
this therapy would have to be initiated early in life and continued
for a reasonably long time, it is essential that both the efficacy
and safety be evidence-based. This is an update of a previously
published Cochrane Review (Ray 2014).

OBJECTIVES

To determine the efficacy and safety of non-surgical interventions
versus each other, placebo or no treatment for reducing MBL in
women with bleeding disorders.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled studies.

Types of participants

Participants included were women of reproductive years suffering
from a congenital or acquired bleeding disorder with regular heavy
periods measured either objectively or subjectively.

The exclusion criteria were women with:

«irregular menses (periods either less than 21 days or more than 35
days apart) and intermenstrual bleeding;

« pelvic pathology such as fibroids, endometriosis malignancies,
etc;

« latrogenic causes of heavy menstrual bleeding (IUCD or drug-
induced);

« post-menopausal bleeding (more than one year from the last
period).

Types of interventions

We had aimed to compare all the following interventions with each
other, with no treatment or with placebo:

Non-surgical interventions for treating heavy menstrual bleeding (menorrhagia) in women with bleeding disorders (Review) 6
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

desmopressin;
tranexamic acid;
mefenamic acid;

> w N

progesterone (oral, transdermal, parental or depot preparations
orin IUCD);

5. OCPs;
6. ethamsylate;
7. clotting factor concentrates.

Types of outcome measures
Primary outcomes

1. Menstrual blood loss (MBL)*
a. objective assessment of blood loss (mL)

b. subjective assessment of blood loss
i. participant’s satisfaction as regards reduction in blood
loss (very satisfied, satisfied, not sure, not satisfied)

ii. participant's perception of blood loss (reduced, same,
increased)

c¢. indirect measures of blood loss
i. duration of loss (days)

ii. number of sanitary pads
iii. pictorial bleeding assessment charts (PBACs)
2. Adverse effects

* The preferred technique to estimate the MBL is by determination
of the concentration of haemoglobin in menstrual fluid by its
conversion to alkaline hematin (Fraser 1985). However, as this
method is not normally available except for research purposes, we
also included studies with accounts from women on the heaviness
of bleeding.

Secondary outcomes

1. Quality of life (QoL) (using a reproducible and validated format
or subjectively by participant questionnaires)

Change from baseline in haemoglobin and hematocrit values
Requirement for additional surgical treatment

Requirement for blood transfusion

Resource cost (for total duration of study)

o> wb

Search methods for identification of studies
Electronic searches

We searched the Cystic Fibrosis and Genetic Disorders Group's
Coagulopathies Trials Register for relevant studies using the term:
menorrhagia.

The Coagulopathies Trials Register is compiled from electronic
searches of the Cochrane Central Register of Controlled Trials
(CENTRAL) (updated each new issue of the Cochrane Library) and
weekly searches of MEDLINE and the prospective handsearching
of one journal - Haemophilia. Unpublished work is identified by
searching the abstract books of major conferences: the European
Haematology Association conference; the American Society of
Hematology conference; the British Society for Haematology
Annual Scientific Meeting; the Congress of the World Federation of
Hemophilia; the European Association for Haemophilia and Allied
Disorders, the American Society of Gene and Cell Therapy and
the International Society on Thrombosis and Haemostasis. For full
details of all searching activities for the register, please see the
relevant section of the Cystic Fibrosis and Genetic Disorders Group
Module.

The date of the search of the Cystic Fibrosis and Genetic Disorders
Group's Coagulopathies Trials Register: 25 August 2016.

We also searched the following:

« Embase through OVID (from inception to 3 May 2013) (Appendix
1).
« LILACS (from inception to 24 February 2013) (Appendix 2).

« WHO International Clinical Trials Registry Platform's search
portal (24 February 2013) Appendix 3;

Searching other resources

We searched reference lists of all articles retrieved by the searches.
We contacted the individual researchers working in this field,
organisations and pharmaceutical companies in order to identify
unpublished and ongoing studies. We also searched the congress
proceedings of the International Society for Thrombosis and
Hemostasis. The date of the search was 18 February 2013.

In our searches, there were no language or year of search
restrictions.

Data collection and analysis
Selection of studies

Two authors (AR and SR) independently screened all citations and
abstracts identified by the search strategy and included all eligible
studies. They assessed the full reports of all studies for inclusion
in the review. If eligibility was unclear, they sought more data
from the study authors. Authors resolved disagreements through
discussion. Authors documented reasons for exclusion of studies.
Please see relevant flow chart (Figure 1).
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Data extraction and management

Both authors independently extracted the data and information
(as listed below) from relevant studies using a pre-tested data
extraction form and resolved disagreements regarding data
extraction by discussion.

Study characteristics

1. Baseline characteristics (randomised controlled study, single or
multicentre, etc)

Method of sequence generation

Method of allocation concealment

Blinding (of participants, personnel and outcome assessors)
Number of women randomised, excluded or lost to follow up
Whether an intention-to-treat analysis was done

Whether a power calculation was done

Duration, timing and location of the study

Source of funding

e A A o

Participant characteristics

1. Age

2. Type of bleeding disorder
3. Inclusion criteria

4. Exclusion criteria

Interventions

1. Details of interventions, including the dose, route, duration, and
combination with other medical interventions

2. Type of control group (placebo, medical treatment or no
treatment)

Outcomes

The authors extracted, where possible, data for the outcomes as
listed in the Types of outcome measures section above.

The authors aimed to compare interventions individually and
in combination versus placebo or no treatment or other active
treatment to reduce MBL in women with bleeding disorders. If in
future updates the authors are able to compare other non-surgical
interventions or combinations of such interventions with placebo
or no treatmentin randomised controlled studies, they will include
them for meta-analysis.

The authors aimed to present data (if available) separately for
short-term MBL (two to seven days) and long-term MBL (over one
week and up to six months). However, the three studies included
in the review only presented data on the second and the third day
of the menstrual cycle and for two cycles in a cross-over design
(Edlund 2002; Kadir 2000; Kouides 2009). If, for future versions of the
review, outcomes are reported at baseline and at short- and long-
term follow up, the authors will extract mean change from baseline
and the standard deviation (SD) of this mean for each group.

Assessment of risk of bias in included studies

Two review authors (SR an AR) independently assessed the risk
of bias of the included studies using the guidelines provided in
the Cochrane Handbook for Systematic Reviews of Interventions (
Higgins 2011a). They followed guidance given in the handbook
when assessing whether adequate steps were taken to reduce the
risk of bias across six components:

sequence generation;

allocation concealment;

blinding (of participants, personnel, and outcome assessors);
incomplete outcome data;

selective outcome reporting; and

other sources of bias.

S o

The authors categorised judgements in order to indicate a low,
high, or unclear risk of bias. In addition to the 'Risk of bias’ table for
eachincluded study, they summarised the results using the 'Risk of
bias' graph (Figure 2) and the 'Risk of bias' summary (Figure 3).

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.

Fandom sequence generation (selection hias)

Allocation concealment (selection bias)
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Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Measures of treatment effect

Fordichotomous outcomes, where data were available, the authors
used the risk ratio (RR) and with the corresponding 95% confidence
intervals (Cl). The authors had planned to calculate RR for the first
primary outcome of MBL at the end of the first treatment cycle as all
three included studies were of a cross-over design (Elbourne 2002).
They were unable to do so as two of the studies had reported MBL
as a composite value at the end of both the treatment cycles for
desmopressin and placebo (Edlund 2002; Kadir 2000). In addition
one of the studies had reported MBL as a median value which they
could not synthesize with the other study reporting MBL as a mean
value (Kadir 2000). The third study, which did have an actual cross-
over design did not report any comparison which could be pooled
with the other two studies (Kouides 2009).

In future updates, if included studies present data for evaluating
MBL in different ways (e.g. mean blood loss or the PBAC), the

authors plan to use the standardised mean difference (SMD). If this
is not possible, they will not pool the data but will analyse these
separately. Similarly, the authors will not pool data from studies
which measure QoL using different scales.

For some dichotomous outcomes (e.g. the proportion of
participants requiring further surgery), a higher proportion
represents a negative consequence of that treatment and for other
outcomes (e.g. proportion with minimisation of MBL), a higher
proportion is considered a benefit of treatment. In future updates
the authors will make this discrepancy between the categorising of
outcomes clear when they construct the summary graphs for the
meta-analysis for the assessment of the benefits as opposed to the
harms of treatment. Thus, for some of the dichotomous outcomes
they will display a treatment benefit as RR and Cls to the left of the
centre line, while for others they will display a treatment benefit to
the right of the centre line. For clarification, the authors will label
the forest plots for each outcome. If time-to-event outcomes are
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reported, the authors will extract the estimates of the log hazard
ratio and its standard error (SE). If SEs are not available, they will
extract alternative statistics.

In future updates, should continuous data be included, the
authors plan to calculate the mean difference (MD) with their
corresponding 95% Cls. If reports had summarized continuous
data using geometric means, the authors plan to combine them
on the log scale using the generic inverse variance method and
report them on the natural scale. For count data, the authors
will extract the total number of events in each group, the total
amount of person-time at risk in each group and the total number of
participants in each group. If this information is not available, they
will extract alternative summary statistics, such as rate ratios and
their Cls. If reports present count data as dichotomous, continuous
or time-to-event data, authors will analyse these using RR, MD, or
log hazard ratios, respectively.

Unit of analysis issues

The authors note the unit of analysis at the level of randomisation
was the individual in all three studies and analysed accordingly.

The authors were only able to pool data for adverse events for two
studies. They had planned to use the results from the first treatment
period only; however, could not do this as the study investigators
ignored the cross-over design and presented the data as though
from a parallel study (Edlund 2002; Kadir 2000).

In future updates of this review, if there are more randomised
control studies with the individual as the unit of analysis or a
group (cluster randomised) as the unit, the authors will analyse
accordingly. Also, if in future there are further cross-over studies,
the authors plan to analyse the results from the first treatment
period only (Elbourne 2002). They will also consider further
methods as described by Elbourne (Elbourne 2002; Higgins 2011b).

Dealing with missing data

The authors were not able to obtain the numerical data in a form
which could be synthesized for any of the three studies included in
the quantitative analysis.

The published MBL and QoL data for the Kouides study is not
in a form that can be entered in the the analysis section of the
review, thus the authors report available data narratively and have
requested individual patient data in order to included these in a
future update.

In future updates of the review, when more studies are included,
the authors will attempt to obtain all missing data from study
investigators. Where possible they will extract data to allow
an intention-to-treat (ITT) analysis in which all randomised
participants are analysed in the groups to which they were
originally assigned. If there is discrepancy in the number analysed
and the number randomised, the authors will calculate the
percentage lost to follow up in each group and report this loss.
If dropouts exceed 10% for any study, they will assign the worst
outcome to those lost from that group for dichotomous outcomes
and assess the impact for sensitivity analyses with the results of
participants who complete the study. For continuous data, if SDs
are missing, the authors will calculate these from other available
data, such as SEs, or impute them using suggested methods
(Higgins 2011a). They will not make assumptions about loss to

follow up for continuous data and will analyse results for those who
complete the study.

Assessment of heterogeneity

In future updates of this review, when more data are available,
the authors will assess heterogeneity between the studies by
visual examination of the forest plot to check for overlapping
Cls, using the chi? test for homogeneity and a 10% level of
significance, and the 12 statistic. A value for the 12 statistic of
less than 25% will denote low heterogeneity, 50% or greater will
denote significant heterogeneity, and 75% or greater will denote
substantial heterogeneity.

Assessment of reporting biases

The authors do not regard publication bias as likely given the
comprehensive nature of our search strategies. Outcome reporting
bias was unlikely as all three studies reported the outcomes that
were specified in their objectives.

In future versions of this review, the authors will also assess the
likelihood of publication bias using funnel plots (provided there are
at least 10 studies).

Data synthesis

The authors have synthesized the dichotomous data (adverse
effects) from two studies using RR and 95% Cl using the RevMan
software (Edlund 2002; Kadir 2000) (RevMan 2011). There were no
continuous data available for synthesis. The primary outcome of
interest to the review was MBL, which was reported by all three
studies. The Kadir and the Edlund studies assessed MBL for the
same comparison but in different ways (by alkali hematin and by a
PBAC). In addition to this, one of the studies reported mean blood
loss (Edlund 2002) the other reported median blood loss and we
were unable to obtain the mean values from the study authors
(Kadir2000).The Kouides study reported MBL by PBAC for a different
comparison and so could not be pooled with the other two studies
(Kouides 2009).

Subgroup analysis and investigation of heterogeneity

If more studies are included in future versions of the review,
the authors plan the following subgroup analysis as a means of
investigating heterogeneous results and also to answer specific
questions about the above types of interventions.

1. Continuous intake of oral pills and cyclical intake

2. Different doses of progesterone only pills, e.g. high dose or low
dose if applicable

3. Different doses of oestrogen plus progesterones in combined
pills

4. Progestasert® and Mirena®

5. Transdermal progesterone patches releasing different doses of
progestogens

Sensitivity analysis

If more studies are included in future versions of the review, the
authors plan to perform the following sensitivity analyses.

1. Studieswith alow risk of bias versus those with a high risk of bias
2. Studies with or without a power calculation
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3. Studies assessing blood loss objectively versus those assessing
subjectively or indirectly as explained above

4. Studies with dropouts less than 10% versus those with dropouts
of more than 10%

RESULTS

Description of studies
Results of the search

A total of 627 studies were identified, of which 11 studies were
duplicated and one study was mentioned three times (in the
Group's search, in LILACS and in Embase). Therefore, a total of 614
records were screened, out of which 599 of records were excluded.
A total of 15 full-text articles were assessed for eligibility; 11 of
these (referring to nine studies) were excluded, with reasons (see
Excluded studies). A total of three studies (five references) are
included in the review. No ongoing studies were identified and
there are no studies awaiting classification (Figure 1).

Included studies

Two studies investigating desmopressin versus placebo (Edlund
2002; Kadir 2000) and one study investigating desmopressin versus
tranexamic acid were eligible for inclusion in the review (Kouides
20009).

Study characteristics

The Edlund study was a single centre randomised, double-blind,
cross-over study with placebo or desmopressin, in one of the first
two treatment cycles (Edlund 2002). The study also had a third
treatment cycle in which all women were given a combination
of desmopressin and tranexamic acid. A total of 20 women were
recruited to the study, four of which were excluded due to events
during the study, leaving 16 women included in the analysis.
Treatment was preceded by a run-in phase of one menstrual cycle
where in the the blood loss was assessed on a day-by-day basis
in order to find the part of the period where the most intense
bleeding occurred. The study was conducted at the Department of
Women and Child Health, and Department of Surgical Sciences/
Coagulation Research, Karolinska Hospital, Stockhom, Sweden.

The Kadir study was a single centre randomised double-blind
placebo-controlled cross-over study with placebo or desmopressin
in one of the two treatment cycles (Kadir 2000). A total of 39 women
were recruited to the study, but 10 of these women did not receive
any study medication for various reasons. Of the remaining 29, one
was known to have taken her first dose of study medication but
did not complete a follow up, therefore 28 women were included
in the analysis. Again treatment was preceded by a run-in phase of
one menstrual cycle to find the days of most intense bleeding. This
study was conducted at the University Department of Obstetrics
and Gynecology; the Hemophilia Center and Homeostasis Unit; and
at the Department of Primary Care and Population Sciences at the
Royal Free Hospital, London, UK. The study was supported by the
Ferriing pharmaceutical company.

The Kouides study was a multicentred randomised study with
a cross-over design comparing intranasal desmopressin (IN-
DDAVP) with tranexamic acid therapy for two treatment cycles
(Kouides 2009). Each treatment cycle consisted of two menstrual
periods. Given the half-life of the drugs, there was no washout

period between the two treatment cycles. After confirmation
of menorrhagia (PBAC = 100), identifiable bleeding disorder
(laboratory tests) and informed consent, 116 women were found
eligible for the treatment phase. Before the treatment phase all
eligible women below 46 years of age were offered combined
oral contraceptive pills for a period of three cycles as standard
care. Only five opted for this treatment and they underwent a
washout period of two cycles before receiving either IN-DDAVP
or tranexamic acid. In those undergoing the cross-over treatment
phase, a relatively high dropout rate was observed (43% for the
IN-DDAVP to tranexamic acid sequence and 33% for tranexamic
acid to IN-DDAVP sequence). Only 90 out of 116 women used the
medication for at least one cycle (only 28 took medications for
all four cycles). The study was conducted between January 2001
at six different USA medical institutes and was approved by the
institutional review boards of the Centers for Disease Control and
Prevention (CDC) .

Participant characteristics

The Edlund study included non-pregnant women, 18 years of age
or older, with regular menstrual cycles and menorrhagia (defined
as MBL greater than 80 mL per cycle) with prolonged bleeding time
(more than 570 seconds) not due to known or measured deficiency
of coagulation factor I, factor VII, FVIII, factor IX, factor X or of the
VvWF, and with a normal-sized uterus (Edlund 2002). Women with
signs of lung, heart or endocrine diseases were excluded. Other
exclusion criteria were lactation, hormone therapy or curettage
within two months prior to the start of the study, drug or alcohol
abuse or other conditions possibly jeopardizing the welfare of the
individual and abnormal findings at gynaecological examination.
Informed consent was taken from all women who participated.

The Kadir study included women aged 18 to 50 years with
diagnosed inherited bleeding disorders (Kadir 2000). These
included mild to moderate VWD (VWF:Ac %2 5 to 50 IU dL),
heterozygote FXI-deficient women (FXI % 15 to 70 IU dL)
or carriers of haemophilia (FVIIl ¥4 5 to 50 IU dL), and
objectively confirmed menorrhagia (PBAC score greater than
100). Women with type 2B VWD, a history of renal and
hepaticimpairment, endocrine disorders, thromboembolic disease
and nasal pathology interfering with absorption of the spray,
including rhinitis, nasal polyp or significantly deviated septum
were excluded from the study, as were those with a known
hypersensitivity to desmopressin or chlorobutanol (or both).
Other exclusion criteria included use of hormonal contraception
or intrauterine contraceptive devices, medical treatment for
menorrhagia, hysteroscopy or dilatation and curettage (or both) in
the previous three months.

The Kouides study included women having a laboratory-detectable
bleeding disorder,a MBL amounting to more than 100 mL per bleed,
a negative pelvic examination (although women with fibroids with
the uterus less than 12 weeks gestational size were included),
a negative Papanikolaou (PAP) smear within the last 12 months,
having regular periods and not on any medications that might
affect coagulation. Participants gave written consent. Women
having a blood loss of less than 100 mL per cycle and women having
no laboratory-detectable bleeding disorders were excluded.

A notable difference as regards participants between the studies
was that two studies included women with known factor
deficiencies (Kadir 2000) or laboratory-detectable haemostatic
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disorders (Kouides 2009), whereas one study included women with
no known factor deficiencies but prolonged bleeding time (Edlund
2002). However, since the basic pathology of prolonged bleeding
resulting in heavy menstrual periods remains the same we have
presented all three studies together. More so because other reasons
for heavy menstrual bleeding and pelvic pathology have been
excluded in all study participants.

Interventions

In the Edlund study there were three study periods (Edlund 2002).
For the first two treatment cycles the women were divided into two
groups. For one group (n = 8), the first treatment cycle contained
desmopressin (Octim®) spray and the second a placebo cycle.
For the second group (n = 8), the first treatment cycle contained
placebo and the second contained desmopressin (total 16 each
for both placebo and desmopressin). Desmopressin nasal spray at
a concentration of 300 pg per inhalation was administered twice
daily on the two days of maximal blood loss. Saline nasal spray
was administered the same way to the placebo group In the third
cycle, all women received active treatment with desmopressin
combined with tranexamic acid, 1.5 g three-times daily, during the
two treatment days. All participants were thoroughly instructed in
the use of nasal inhalation by the nursing staff.

In the Kadir study there were two study periods (Kadir 2000). During
each of the study periods, the women were instructed to take one
spray in each nostril (i.e. 300 pg of desmopressin (Octim® spray) and
the same amount of saline for the placebo)) twice-daily during the
second and third day of the period for two months.

The Kouides study had an optional pre-treatment phase in which all
women below 46 years of age were offered three cycles of combined
oral contraceptive therapy (Kouides 2009). The women (n = 5)
who opted for this therapy underwent a washout period of two
months before commencing the study interventions of IN-DDAVP or
tranexamic acid. Those who completed oral contraceptive therapy
and a two-cycle washout, or who declined to participate in the
oral contraceptive arm of the study were offered enrolment in
the randomised cross-over treatment arm comparing the use of
IN-DDAVP with use of tranexamic acid. The IN-DDAVP group was
administered 300 pg of desmopressin (Stimate™) on days two and
three of menstrual bleeding (one puff in each nostril each day) and
women were instructed to restrict fluid intake. In the other group,
tranexamic acid (Cyclokapron™) was administered in tablet form
at a dosage of 1 g four times each day for the first five days of
menstrual bleeding.

Outcomes

Edlund measured MBL (the primary outcome of both the study
and this review) using the alkaline hematin method. The women
were instructed to collect all sanitary towels and tampons
during the study period. Menstrual blood was extracted from
sanitary material with 5% sodium hydroxide, and haemoglobin
was thus transformed to alkaline hematin, which was measured
spectrophotometrically at 540 nm. Adverse reactions in the form
of nausea, vomiting and headache were reported. The other
outcomes that were reported, which included coagulation assays
were not relevant to this review (Edlund 2002).

Kadir measured MBL (the primary outcome of both the study and
this review) using the PBAC method. The women were instructed
to maintain a diary for each treatment cycle in which the PBAC was

provided and the woman was advised to tick or complete wherever
appropriate. The PBACs were then scored by one gynaecologist
using the scoring system used by Higham (Higham 1990). The
reported adverse events were primarily headache, facial flushing
and weight gain. The other outcomes reported, which included
the individual's preference and absenteeism from work were not
relevant to this review (Kadir 2000).

Kouides also measured MBL (the primary outcome of both the
study and this review) using the PBAC method. Side-effects, most
commonly headaches, were reported. At baseline and after the
second cycle of both IN-DDAVP and tranexamic acid, QoL was
assessed. Four instruments were used to assess QoL and mean and
median scores were calculated for each of the four QoL instruments
(Kouides 2009).

Excluded studies

Nine studies were excluded (Ammesse 2005; Chi 2011; Choudry
2009; Halimeh 2012; Kingman 2004; Lukes 2008; Rodeghiero 2008;
Rose 2008; Schaedel 2005). Six studies were not randomised
controlled studies (Ammesse 2005; Chi 2011; Choudry 2009;
Halimeh 2012; Rodeghiero 2008; Rose 2008). A further study was a
retrospective case series (Lukes 2008); one was a prospective pilot
study in which all women were given the intervention (Kingman
2004); and one was a retrospective case review (Schaedel 2005).

Risk of bias in included studies
Allocation
Sequence generation

All three studies were described as randomised but the way in
which the sequence was generated was not specified. Therefore,
we have stated that the risk of bias was unclear for all three studies
(Edlund 2002; Kadir 2000; Kouides 2009).

Allocation concealment

The method of allocation concealment for all three studies was not
specified (Edlund 2002; Kadir 2000; Kouides 2009). Therefore, we
have assessed all studies as having an unclear risk of bias for this
domain.

Blinding

Two studies have quoted their respective studies to be "double-
blinded", however, it was unclear in either study who exactly
was blinded (Edlund 2002; Kadir 2000). The third study did not
mention blinding (Kouides 2009). All three studies have assessed
the primary outcome of MBL objectively, the Kadir and Kouides
studies by PBAC, which is fairly objective even though not as
objective as the alkali hematin method used in the Edlund study
(Edlund 2002; Kadir 2000; Kouides 2009). Therefore, we have
assessed this domain as having a low risk of bias for all.

Incomplete outcome data

In the Kadir study, 39 women were randomised but 10 did not
receive any study medication leaving 29 participants (Kadir 2000).
One of the women did not complete the PBAC. A total of 28
participants were taken as the ITT population, out of which four
did not complete the second treatment phase. We have therefore
assessed this study as having a high risk for attrition bias.
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In the Edulnd study 20 women were included (Edlund 2002). Four
women were excluded from the per protocol analysis due to events
during the study (bile stone, kidney stone, goitre and menopause);
finally, 16 women remained for the per protocol analysis. The
dropout rate was therefore 20%. We have assessed this as having a
low risk for attrition bias.

In the Kouides study a relatively high dropout rate was observed
(43% for the IN-DDAVP to tranexamic acid sequence and 33% for
tranexamic acid to IN-DDAVP sequence) (Kouides 2009). Out of 116
women only 90 used medication for at least one cycle (only 28 took
medications for all four cycles). Therefore, we have assigned this
study as having a high risk for attrition bias.

Selective reporting

Two studies have reported MBL as a composite whole after the
whole study period for each of the interventions (placebo and
desmopressin) and not at the end of each treatment cycle (Edlund
2002; Kadir 2000). All three studies have reported all outcomes that
were stated in the respective studies. We have therefore assessed
the studies as having a low risk of bias for this domain (Edlund 2002;
Kadir 2000; Kouides 2009).

Other potential sources of bias

The Kadir study was funded by a pharmaceutical company, Ferring
Pharma (Kadir 2000). We have therefore assessed this study as
having an high risk of bias for this domain (Kadir 2000). The Kouides
and the Edlund studies have not mentioned any funding or any
other sources of potential bias, and have therefore been assessed
as having an unclear risk of bias.

Effects of interventions
DDAVP versus placebo

This comparison was assessed in two trials (n = 59) (Edlund 2002;
Kadir 2000).

Primary outcomes
1. Menstrual blood loss

Assessment of MBL was the primary objective of this review and the
primary outcome of both included trials.

a. Objective assessment of blood loss (mL)

Both studies (n = 59) used desmopressin as an intervention in a
cross-over design versus placebo (Edlund 2002; Kadir 2000). Both
studies reported data only at the end of both treatment cycles, thus
ignoring cross-over design and treating the studies as if they were
of parallel design. We have not been able to combine the numerical
data and to date we have not received any response to our request
for the mean values for the Kadir study (Kadir 2000).

In the Edlund study, for one group, the first of three treatment
cycles contained desmopressin and the second placebo. For the
second group, the first treatment cycle contained placebo and
the second contained desmopressin. In the third (open) cycle, all

women received active treatment with desmopressin combined
with tranexamic acid. The MBL was measured using the alkali
hematin method. As reported in the paper, the MD in MBL in the
desmopressin versus placebo group was 21.20 mL (95% CI-19.00 to
61.50) and did not reach statistically significant levels.

The study also reports that the MD in MBL in mLwas statistically
significant in the desmopressin and tranexamic arm versus placebo
(P < 0.05). However, the review authors would like to point out
that the non-randomised design of this comparison is an additional
potential source of bias.

The second placebo-controlled cross-over study had two treatment
cycles (Kadir 2000). The women received either desmopressin
first or placebo. The study authors used PBACs to measure MBL
reported as a single median value (assumed by the review authors
to be the composite median). The authors reported that even
though there was a significant improvement of PBAC scores with
desmopressin (P=0.0001) and placebo (P=0.0001) when compared
to pre-treatment assessment, there was statistically no significant
difference (P = 0.51) in the PABC scores when the two were
compared to each other. The median values (for MBLin mL) for both
desmopressin and placebo have been given in a graphical form in
the study and so could not be reported here.

Neither of the studies used any indirect measures of blood loss such
as hematocrit values (Edlund 2002; Kadir 2000).

b. Subjective assessment

No subjective assessment of blood loss was done by either of
the studies. In the Kadir study, the study authors assessed the
preference of the women for the treatment (Kadir 2000). These
results implied that 13 women (61.9%) had preferred the placebo
and eight (38.1%) had preferred desmopressin. Further analysis,
however, revealed that these differences would be expected
given the higher proportion of women who preferred the second
treatment period. Thus, these results are unlikely to indicate any
real preference for the placebo.

c. Indirect measures of blood loss

No other indirect measures of blood loss were assessed in either of
the studies (Edlund 2002; Kadir 2000).

2. Adverse effects

Adverse events were reported in both studies (n = 59).

In the placebo-controlled studies (both cross-over studies, but
reported as parallel studies), the Edlund study had more adverse
effects with placebo, although the difference was not significant
(primarily headaches, nausea and flushing) (Edlund 2002). The
Kadir study (again a cross-over study reported as a parallel one)
had more adverse effects with desmopressin (the reported adverse
events were primarily headache, facial flushing and weight gain),
although, again, the difference was not significant (Kadir 2000).
When combined the meta-analysis showed no difference between
groups, RR 1.04 (95% CI 0.73 to 1.49) (Analysis 1.1; Figure 4)
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Figure 4. Forest plot of comparison: 1 DDAVP Vs Placebo, outcome: 1.1 Adverse effects.

Desmopressin Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Edlund 2002 g 16 10 16 400% 0.80[0.43,1.49)]
Kadir 2000 18 28 15 28 B00% 1.20[0.77,1.87]
Total (95% CI) 44 44 100.0% 1.04 [0.73, 1.49]
Total events 26 25

Heterageneity: Chi®=1.09, df=1 (P =030} F= 8%
Test for overall effect £= 021 (F=0.83

Secondary outcomes
1. Quality of life

Neither of the included studies reported on this outcome (Edlund
2002; Kadir 2000).

2. Change from baseline in haemoglobin and hematocrit values

Neither of the included studies reported on this outcome (Edlund
2002; Kadir 2000).

3. Requirement for additional surgical treatment

Neither of the included studies reported on this outcome (Edlund
2002; Kadir 2000).

4. Requirement for blood transfusion

Neither of the included studies reported on this outcome (Edlund
2002; Kadir 2000).

5. Resource cost

Neither of the included studies reported on this outcome (Edlund
2002; Kadir 2000).

DDAVP versus tranexamic acid

This comparison was assessed in one trial (n = 116) (Kouides 2009).

Primary outcomes
1. Menstrual blood loss

Assessment of MBL was the primary objective of this review and the
primary outcome of the included study (Kouides 2009).

a. Objective assessment of blood loss (mL)

The included study compared tranexamic acid with IN-DDAVP in
a cross-over design (with no washout period in between) and has
reported the primary outcome of MBL at the end of each treatment

0.01 0.1 1 10 100
Favours desmopressin Favours placeho

cycle (Kouides 2009). A carryover effect of treatment was not found.
In this study the women received either IN-DDAVP or tranexamic
acid in two menstrual cycles. The study report states that the
decrease in the PBAC score was greater for tranexamic acid than
for IN-DDAVP (a difference of 41.6 mL; P = 0.0002, Cl = 19.6 to
63.6). The test for treatment-type effect was significant (P <0.0001),
suggesting a greater reduction in PBAC score with tranexamic acid
use than with IN-DDAVP use. We are unable to enter the available
data into the meta-analysis and have requested further data from
the study authors to be incorporated into a future update of the
review.

The study did not use any indirect measure of blood loss such as
hematocrit values (Kouides 2009).

b. Subjective assessment

No subjective assessment of blood loss was undertaken in the study
(Kouides 2009).

c. Indirect measures of blood loss

No otherindirect measures of blood loss were assessed in the study
(Kouides 2009).

2. Adverse effects

Of the 90 women who completed at least one treatment cycle, 13
reported side effects; seven women reported reactions to IN-DDAVP
and six women reported reactions to tranexamic acid (Kouides
2009). This difference was not significant, RR 1.17 (95% Cl 0.41 to
3.34) (Analysis 2.1; Figure 5). The most commonly reported side
effect among those taking both IN-DDAVP and tranexamic acid was
headache. Two of the women reported severe side effects. One
of them was reported as having hyponatraemia, possibly due to
non-compliance with fluid restriction, and the second took both
medications simultaneously which resulted in dizziness, vomiting
and double vision.

Figure 5. Forest plot of comparison: 2 Desmopressin versus Tranaxemic Acid, outcome: 2.1 Adverse effects.

Desmopressin -~ Tranexamic acid Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Kouides 2009 7 1] B 1] 117 [0.41, 3.34] —
0.01 01 110 100
Favours desmopressin  Favours tranexamic acid
Secondary outcomes (Kouides 2009). Four instruments, reporting mean and median

1. Quality of life

The included study assessed QoL at baseline, then after the
second cycle of both IN-DDAVP and that of tranexamic acid

scores, were used to assess QoL: (i) the Health-Related Quality
of Life (HRQOL) instrument, a 14-item tool assessing the number
of physically and mentally unhealthy days in the past 30 days
(CDC 1998); (ii) the Short Form-36 (SF-36), a 36-item generic health
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status survey covering eight health concepts that includes sub
scores of a physical component (PCS) and a mental component
(MCS) (Ware 1993); (iii) the Center for Epidemiologic Studies
Depression (CES-D) Scale (Radcliff 1997); and (iv) the modified
Ruta Menorrhagia Severity Scale, a 13-item scale measuring the
physical, psychological, and social effects of menorrhagia on a
woman’s health status (validated for menorrhagia) (Ruta 1995).

We are unable to present any data from this study, since no
differences in QoL between the two intervention groups were
reported, instead only the differences within each group between
baseline and post-treatment were reported.

2. Change from baseline in haemoglobin and hematocrit values

The included study did not report on this outcome (Kouides 2009).

3. Requirement for additional surgical treatment

The included study did not report on this outcome (Kouides 2009).

4. Requirement for blood transfusion

The included study did not report on this outcome (Kouides 2009).

5. Resource cost

The included study did not report on this outcome (Kouides 2009).
DISCUSSION

Summary of main results

The numerical data for the primary outcome of change in MBL from
the three studies could not be pooled for a quantitative analysis.
Therefore, the summary of the main results for this review are
limited to summarizing the findings of these studies. Two of the
studies agree that, even though not significant, there might be a
reduction in MBL with the use of desmopressin as compared to
placebo (Edlund 2002; Kadir 2000). One of the studies has reported
a significant reduction in MBL with a combination of desmopressin
and tranexamic acid as compared to placebo, however, the women
included in this third treatment cycle were not randomly selected
(Edlund 2002). The third study has not compared the interventions
with placebo but has reported that tranexamic is significantly more
effective in reducing MBL when compared to DDAVP (Kouides 2009).
The results of this study could not be pooled with the other two
studies.

One study had more adverse effects with placebo though not
significant (Edlund 2002). The second study had more adverse
effects with desmopressin, again not significant (Kadir 2000). When
combined, the meta-analysis showed a very small increase of side
effects with desmopressin, but again this did not reach significant
levels. The third study has reported a total of 13 adverse effects,
seven with DDAVP and six with tranexamic acid (Kouides 2009).
Again these data could not be pooled with the other two studies.

Quality of life was assessed by only one study, which used four
different instruments (Kouides 2009). The mean and median scores
were calculated for each of the four QoL instruments; however,
we were unable to analyse the data as the study does not
report differences between the two intervention groups. It may
be noted that the within-group changes from baseline to the first
treatment medication tended to exhibit larger improvements in
QoL than changes from the first treatment medication to the

second treatment medication, irrespective of the sequence in
which the medications were administered.

Overall completeness and applicability of evidence

The evidence generated by this review is of limited applicability.
The relevance of the evidence to the review question is again very
limited. The review was aimed at all non-surgical interventions.
However the included studies have dealt with only two of
these, namely desmopressin and tranexamic acid, although there
are currently a substantial number of drugs and devices in
existence for the effective management of MBL in women with
no pelvic pathology. None of the studies have evaluated the cost
effectiveness of the studied interventions, which is a highly relevant
factor in the applicability of the evidence.

Quality of the evidence

All three studies stated "randomisation" but failed to mention the
mode of sequence generation and allocation concealment (unclear
risk of bias). Blinding may not have been of consequence as the
outcomes were objectively assessed, even though comprehensive
details on who was blinded and how were not supplied. Two of the
studies had a low number of women (20 in the Edlund study and 39
in the Kadir study) (Edlund 2002; Kadir 2000). Attrition was high in
the Kadir study where 10 out of 39 women were withdrawn (Kadir
2000) as well as in the Koudies study which reported a dropout rate
of 43% for the IN-DDAVP to tranexamic acid sequence and 33% for
the tranexamic acid to IN-DDAVP sequence (Kouides 2009). Overall,
the equality of evidence generated was poor.

Potential biases in the review process

We undertook a thorough search for studies to include in the
review, which were then subject to a rigorous selection process. We
extensively searched relevant databases, conference proceedings,
trial registries for published and unpublished data, in an iterative
search. We regard the potential for missing any relevant or eligible
studies to be remote. Although efforts were made, we could not
obtain the relevant numerical data from the study authors which
led to our inability to pool numerical data and produce a meta-
analysis for MBL (the outcome most relevant to this review).

Agreements and disagreements with other studies or
reviews

Although there are several reviews which have generated robust
and sound evidence to identify the best non-surgical intervention
for women with heavy MBL, there are none which look at
interventions for women with bleeding disorders. Conversely,
desmopressin, which has and is still being used with success for
women with bleeding disorders, has never been tried as a therapy
for heavy MBL in women without bleeding disorders or pelvic
pathology.

AUTHORS' CONCLUSIONS

Implications for practice

Until stronger evidence is available, evidence of effectiveness
of desmopressin for heavy menstrual bleeding in women with
bleeding disorders is based on observational evidence, an there
is an absence of alternative treatments. The side effects of
desmopressin should be explained to women considering this
treatment option, especially given that the medication is likely be
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used for a considerable period of time. Furthermore, the evidence
generated by this review indicates uncertainty around the risk of
adverse effects with this treatment. A further treatment option
might be a combination of desmopressin and tranexamic acid,
which one study found to decrease menstrual blood loss. However,
the study has not compared this combination with either placebo or
no treatment and thus the evidence generated for this combination
is also inadequate.

Implications for research

The evidence from these studies remains inconclusive, partly
due to the low number of participants and partly since no
study was totally free of bias (method of sequence generation
and allocation concealment not specified). Two of the included
studies showed a non-significant reduction in menstrual blood
loss when compared to placebo. Further studies of non-surgical
interventions, with a greater number of participants, are needed
to evaluate these treatment options for women with MBL and
bleeding disorders. These should have a clearly defined method of
sequence generation, allocation concealment and also be free of
other biases. These studies should ideally be conducted in clinical
settings to assess, who is and who is not, responding to treatment.
Such studies may be very difficult to organize and recruit women
to, because there are numerous surgical options available, in
particular the Mirena intrauterine device and endometrial ablation.

Several reviews have generated robust and sound evidence for
a gamut of non-surgical interventions for women with heavy

menstrual blood loss. However, there are no studies which look at
other interventions for women with bleeding disorders. Danazol,
mefenamic acid and progesterone-containing devices are all used
in women with heavy menstrual bleeding without pelvic pathology.
Recently, progesterone-containing devices have been used with
good effectin women with menorrhagia, both as a treatmentand as
a contraceptive option. This may be ideal for women with bleeding
disorders suffering from menorrhagia as it offers both a treatment
for the increased blood loss and also a contraceptive option, which
can be easily reversed when fertility is desired. Therefore, robustly-
designed studies comparing varied interventions independently or
in combination are needed to address this issue.

Non-surgical methods become more important when we consider
the fact that these measures preserve fertility, as most women,
despite their bleeding problem and the risks associated with
pregnancy, would still like to experience motherhood. Another
important aspect which should be addressed in future studies,
is cost. Whichever intervention is used, it will be necessary for
a considerable period of time, from menarche to menopause.
Similarly, studies should consider potential side effects, which may
not be obvious in the short term. With regular use (every cycle) for
a prolonged time, the scenario for adverse effects may be different.
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Methods

The study was designed as a randomised, double-blind, cross-over study.

Treatment was preceded by a run-in phase of one menstrual cycle in which blood loss was analysed
day-by-day in order to find the part of the period where the most intense bleeding occurred. The
women were then allocated with blinded randomisation.

Participants

20 women were included. 4 women were excluded from the per protocol analysis due to events during

the study (bile stone, kidney stone, goitre and menopause); finally, 16 women remained for the per pro-

tocol analysis.

Inclusion criteria: non-pregnant women, 18 years of age or older, with regular menstrual cycles and
menorrhagia (defined as MBL > 80 mL per cycle), prolonged bleeding time (> 570 seconds) not due to
known or measured deficiency of coagulation factor Il, factor VII, FVIII, factor IX, factor X or of the vVWF,
and with a normal-sized uterus, were admitted to the study after receiving information and giving in-

formed consent.

Exclusion criteria: women with signs of lung, heart or endocrine diseases were excluded. Lactation,
hormone therapy or curettage within 2 months prior to the start of the study, drug or alcohol abuse
or other conditions possibly jeopardizing the welfare of the individual were also exclusion criteria. As
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Edlund 2002 (continued)

were abnormal findings at gynaecological examination, including uterine myomas of clinical signifi-
cance where surgery could be indicated.

Interventions

For one group (n = 8), the first treatment cycle contained desmopressin and the second placebo. For
the other group, (n = 8) the first treatment cycle contained placebo and the second contained desmo-
pressin (total 16 each for both placebo and desmopressin).

Desmopressin nasal spray (Octostim®) at a concentration of 300 ug per inhalation was administered
twice-daily on the 2 days of maximal blood loss.

Saline nasal spray was administered the same way to the placebo group.

In the third (non-randomised) cycle, all 32 women received active treatment with desmopressin com-
bined with tranexamic acid, 1.5 g 3-times daily, during the 2 treatment days.

Outcomes

1. Measurement of MBL (primary outcome for the study and for this review).

Method: the women were instructed to collect all sanitary towels and tampons during the study peri-
od. Menstrual blood was extracted from sanitary material with 5% sodium hydroxide, and haemoglo-
bin was thus transformed to alkaline hematin, which was measured spectrophotometrically at 540 nm.
Blood loss could thereafter be calculated from individual blood haemoglobin concentration.

2. Adverse events (the second primary outcome of the study) was also reported. A total of 44 adverse
events were reported during the study: 10 during placebo treatment, 8 during desmopressin treatment
and 26 during combined treatment. Of the 26 adverse events during combined treatment, several con-
cerned well-known reactions to tranexamic acid, mainly nausea.

The other outcomes reported (but not of interest to the review) were:

1. laboratory tests (B-hemoglobin, B-hematocrit, S-ferritin, B-platelet count, S-bilirubin, S-alanine
aminotransferase, S-aspartate aminotransferase, Palkaline phosphatase, S-creatinine and differential
counts).

2. coagulation assays included INR coagulation factor Il, factor VI, factor X. and capillary bleeding time.

Notes

During whole of the study period concomitant use of drugs known to have an effect on MBL was not
permitted.

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Blinded randomisation " stated but how sequence was generated is not spec-

tion (selection bias) ified.

Allocation concealment Unclear risk "Blinded randomisation" stated but how allocation was concealed is not spec-

(selection bias) ified.

Blinding of participants Low risk Study was stated to be double blind (though who was blinded and how the

and personnel (perfor- blinding was done remains unstated)and both the medication and the placebo

mance bias) were used as nasal sprays in the same way.

All outcomes

Blinding of outcome as- Low risk The outcomes were objective.

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk 20 women were included. 4 women were excluded from the per-protocol

(attrition bias) analysis due to events during the study (bile stone, kidney stone, goitre and

All outcomes menopause); finally, 16 women remained for the per protocol analysis.
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Edlund 2002 (continued)

Selective reporting (re- Low risk All outcomes reported.

porting bias)

Other bias Unclear risk No mention of pharmaceutical funding or other potential sources of bias.
Kadir 2000

Methods This was a randomised, double-blind, placebo-controlled, cross-over single centre study.

Participants

A total of 39 women were randomised to the study. 10 of these women did not receive any study med-
ication for various reasons. Out of the remaining 29, one was known to have taken her first dose of
study medication but did not complete a follow up PBAC and therefore was not included in the ITT
population (n % 28). Four women did not complete the second period of treatment and thus the per
protocol population consisted of 24 women.

Inclusion criteria: women aged 18 - 50 years with diagnosed inherited bleeding disorders, including
mild to moderate VWD (VWF:Ac ¥ 5 - 50 IU dL)1), heterozygote FXI-deficient women (FXI 2 15 - 70 IU
dL)1) or carriers of haemophilia (FVIIl ¥4 5 - 50 IU dL)1), and objectively confirmed menorrhagia (PBAC
score > 100) were included in the study.

Exclusion criteria: women with type 2B VWD, a history of renal and hepatic impairment, endocrine dis-
orders, thromboembolic disease and nasal pathology interfering with absorption of the spray, includ-
ing rhinitis, nasal polyp or significantly deviated septum were excluded from the study, as were those
with a known hypersensitivity to desmopressin or chlorobutanol (or both). Other exclusion criteria in-
cluded use of hormonal contraception or intrauterine contraceptive devices, medical treatment for
menorrhagia and hysteroscopy, and/or dilatation and curettage in the previous 3 months.

Interventions

During each of the study periods, the women were instructed to take 1 spray in each nostril (i.e. 300 pg
of desmopressin - Octim® spray and the same amount of saline for the placebo)) twice daily during the
second and third day of the period for 2 months.

Outcomes 1. Measurement of MBL primary outcome for the study and for this review.
Method: the women were instructed to maintain a diary for each treatment cycle in which the PBAC,
was provided and the woman was advised to tick or complete wherever appropriate. The PBACs were
then scored by one gynaecologist using the scoring system used by Higham (Higham 1990). The study
has reported median PBAC scores rather than mean for placebo and desmopressin.
2. Adverse events (the second primary outcome of the review).
3. Participant preference (the review did not have this outcome).
4. Absenteeism from work.

Notes The use of diuretics, carbamazepine, non-steroidal anti-inflammatory agents, platelet-impairing med-
ications, clofibrate and chlorpropamide were prohibited during and 10 days before the study.
This study was supported by the Ferring pharmaceutical company.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Blinded randomisation" mentioned but method of sequence generation mot

tion (selection bias) mentioned.
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Kadir 2000 (continued)

Allocation concealment Unclear risk "Blinded randomisation" mentioned but how allocation was concealed not
(selection bias) stated.

Blinding of participants Low risk Double blinded.

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Doube blinded.

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Out of 39 recruited women outcome data available for 29.
(attrition bias)

All outcomes

Selective reporting (re- Low risk All outcomes reported.

porting bias)

Other bias High risk This study was supported by the Ferring pharmaceutical.

Kouides 2009

Methods

A randomised cross-over study.

Participants

116 recruited.

Inclusion criteria: women having a lab detectable bleeding disorder, a MBL amounting to more than
100 mL per bleed, a negative pelvic examination (though women with fibroids with the uterus was <12
weeks gestational size were included), a negative PAP smear within the last 12 months, having regular
periods and not on any medications that might affect coagulation. Participants gave written consent.

Exclusion criteria: women having a blood loss of <100 mL per cycle. Women having no laboratory de-
tectable bleeding disorder.

Interventions

One group received IN-DDAVP first for 2 menstrual cycles and subsequently received tranexamic acid
for 2 menstrual cycles, and the other group received tranexamic acid first followed by IN-DDAVP. There
was no washout period in between washout.

Intranasal DDAVP 300 lg, was administered on days 2 and 3 of menstrual bleeding (1 puff in each nostril
each day)

Trenaxamic acid was administered in tablet form at a dosage of 1 g 4 times each day for the first 5 days
of menstrual bleeding.

Outcomes 1. Menstraul blood loss PBAC was the method used
2.QolL
3. Adverse effects

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
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Random sequence genera-  Unclear risk Described as randomised, but no information on the method used.
tion (selection bias)

Allocation concealment Unclear risk Allocation concealment was not reported.
(selection bias)

Blinding of participants Low risk Blinding not carried out but as the primary outcome is objective, this does not
and personnel (perfor- cause bias.
mance bias)

All outcomes

Blinding of outcome as- Low risk Blinding not carried out but as the primary outcome is objective, this does not
sessment (detection bias) cause bias.
All outcomes

Incomplete outcome data  High risk A high dropout rate (43% for the IN-DDAVP to tranexamic acid sequence and
(attrition bias) 33% for the tranexamic acid to IN-DDAVP sequence). Paper did state "Howev-
All outcomes er, comparisons by sequence of the demographic characteristics, race and di-

agnosis, by attrition, sequence and treatment yielded minimal differences".

Selective reporting (re- Low risk All outcomes reported.
porting bias)

Other bias Unclear risk No mention of pharmaceutical funding or other potential sources of bias.

IN-DDAVP: intranasal desmopressin
INR:international normalised ratio
MBL: menstrual blood loss

PAP: Papanikolaou smear

PBAC: pictorial blood assessment chart
QoL: quality of life

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Ammesse 2005 Not a RCT.

Chi 2011 Case-series.

Choudry 2009 Not a RCT.

Halimeh 2012 Not a RCT.

Kingman 2004 Prospective pilot study in which all women were given the intervention.

There was a letter in response to this study as well as a response to this letter among the citations
yielded by the electronic searches.

Letter: Wahab M, Al Azzawi F. The use of levonorgestrel-releasing intrauterine system for treatment
of menorrhagia in women with inherited bleeding disorders. BJOG: an International Journal of Ob-
stretrics and Gynaecology 2005;112(10):115-6

Response to letter: Curtis R. The use of levonorgestrel-releasing intrauterine system for the treat-
ment of menorrhagia in women with inherited bleeding disorders. BJOG: an International Journal
of Obstetrics and Gynaecology 2006;113(2):248-9.
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Study Reason for exclusion

Lukes 2008 Aretrospective case series.
Rodeghiero 2008 Descriptive study.

Rose 2008 Not a RCT.

Schaedel 2005 A retrospective case review.

RCT: randomised controlled trial

DATA AND ANALYSES

Comparison 1. Desmopressin versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Adverse effects 2 88 Risk Ratio (M-H, Fixed, 95% CI) 1.04[0.73,1.49]

Analysis 1.1. Comparison 1 Desmopressin versus placebo, Outcome 1 Adverse effects.

Study or subgroup Desmopressin Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Edlund 2002 8/16 10/16 —l\— 40% 0.8[0.43,1.49]

Kadir 2000 18/28 15/28 ‘-' 60% 1.2[0.77,1.87]

Total (95% CI) a4 a4 # 100% 1.04[0.73,1.49]

Total events: 26 (Desmopressin), 25 (Placebo) ‘

Heterogeneity: Tau?=0; Chi*=1.09, df=1(P=0.3); 1>=8.38% ‘

Test for overall effect: Z=0.21(P=0.83) ‘

Favours desmopressin ~ 0-01 0.1 1 10 100 Favours placebo

Comparison 2. Desmopressin versus tranexamic acid

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants

1 Adverse effects 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
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Analysis 2.1. Comparison 2 Desmopressin versus tranexamic acid, Outcome 1 Adverse effects.

Study or subgroup Desmopressin Tranexamic acid Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kouides 2009 7/90 6/90 —’-o— 1.17[0.41,3.34]
Favours desmopressin ~ 0-01 0.1 1 10 100 Favours tranexamic acid

APPENDICES

Appendix 1. Embase search strategy
Search in Embase 03 May 2013.

#1. 'menorrhagia'/exp

#2. heavy NEAR/2 'menstrual bleeding'

#3. heavy NEAR/2 menstru* AND bleed*:ab,ti
#4. menorrhagia:ab;ti

#5. 'menstrual blood loss' NEAR/2 heavy

#6. 'menorrhagia'/exp OR heavy NEAR/2 'menstrual bleeding' OR (heavy NEAR/2 menstru* AND bleed*:ab,ti) OR menorrhagia:ab,ti OR
'menstrual blood loss' NEAR/2 heavy

#7. 'bleeding disorder'/exp OR 'blood clotting disorder'/exp
#8. 'bleeding disorder':ab,ti

#9. 'blood clotting factor deficiency'/exp

#10. 'blood protein disorder'/exp

#11. 'blood clotting factor'/exp AND deficiency:abti

#12. 'bleeding disorder'/exp OR 'blood clotting disorder'/exp OR 'bleeding disorder':ab,ti OR 'blood clotting factor deficiency'/exp OR
'blood protein disorder'/exp OR ('blood clotting factor'/exp AND deficiency:ab,ti)

#13. 'non surgical':ab;ti

#14. 'tranexamic acid'/exp OR 'mefenamic acid'/exp OR 'oral contraceptive agent'/exp OR 'combined oral contraceptives"ab,ti OR
'progesterone'/exp OR 'danazol'/exp OR 'etamsylate'/exp OR 'desmopressin'/exp OR 'factor replacement therapy':ab,ti

#15. 'non surgical:ab,ti OR 'tranexamic acid'/exp OR 'mefenamic acid'/exp OR 'oral contraceptive agent'/exp OR 'combined oral
contraceptives':ab,ti OR 'progesterone'/exp OR 'danazol'/exp OR 'etamsylate'/exp OR 'desmopressin'/exp OR 'factor replacement
therapy':abti

#16. 'menorrhagia'/exp OR heavy NEAR/2 'menstrual bleeding' OR (heavy NEAR/2 menstru* AND bleed*:ab,ti) OR menorrhagia:ab,ti
OR 'menstrual blood loss' NEAR/2 heavy AND ('bleeding disorder'/exp OR 'blood clotting disorder'/exp OR 'bleeding disorder':ab,ti OR
'blood clotting factor deficiency'/exp OR 'blood protein disorder'/exp OR ('blood clotting factor'/exp ANDdeficiency:ab,ti)) AND ('non
surgical':ab,ti OR 'tranexamic acid'/exp OR 'mefenamic acid'/exp OR 'oral contraceptive agent'/exp OR 'combined oral contraceptives':ab,ti
OR 'progesterone'/expOR 'danazol'/exp OR 'etamsylate'/exp OR 'desmopressin'/exp OR 'factor replacement therapy':ab,ti)

Appendix 2. LILACS search strategy

Search in LILACS on 24 February 2013
# 1 Menorrhagia abti

# 2 Menorrhagia and bleeding disorders ab,ti
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Appendix 3. WHO International Clinical Trials Registry Platform's search portal

Search in WHo International Clinical Trials Registry 24 February 2013
# Menorrhaga ti,AND bleeding disorders

WHAT'S NEW

Date Event Description

8 November 2016 New citation required but conclusions Minor changes have been made throughout, the plain language
have not changed summary has been reformatted.

8 November 2016 New search has been performed A search of the Cochrane Cystic Fibrosis and Genetic Disorders

Group's Coagulopathies Trials Register identified one reference
which has been listed as an additional reference to the already
included Kadir study (Kadir 2000).

HISTORY

Protocol first published: Issue 1,2013
Review first published: Issue 11,2014

Date Event Description

13 April 2015 Amended Contact details updated.
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