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Abstract

AIM: To conduct a detailed systematic review of the
current evidence on the administration and efficacy of
tranexamic acid in patients with menorrhagia due to
uterine fibroids.

METHODS: We conducted an electronic search on the
following databases PubMed and Medline (1950-2013);
(1980-2013); Cochrane library (1993-2013).

RESULTS: A total of 36 articles were retrieved after
the initial electronic search. Careful assessment of the
retrieved studies led to the final selection of 5 articles
for inclusion in the review.

CONCLUSION: Tranexamic acid may reduce blood
loss perioperatively in myomectomies. It may reduce
the menorrhagia in patients with fibroids, however a
stratification of fibroids by size and location is required
to define the responses. It is safe in general, with mild
adverse effects observed in some cases. More stud-
ies with a double-blind randomized design and larger
numbers of participants are necessary to reach more
precise and safe conclusions.
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Core tip: Uterine fibroid tumors are the most common
gynecologic causes for menorrhagia. Tranexamic acid
is a safe non-hormonal medication that significantly
reduces abnormal menstrual bleeding. We conducted
a systematic review of the contemporary evidence
on the administration and efficacy of tranexamic acid
in patients with menorrhagia associated with fibroid
tumors of the uterus. Antifibrinolytic treatment may
reduce blood loss perioperatively in myomectomies,
and reduce menorrhagia in patients with fibroids. More
double randomized studies with larger numbers of par-
ticipants are necessary to reach more precise and safe
conclusions.

Peitsidis P, Koukoulomati A. Tranexamic acid for the manage-
ment of uterine fibroid tumors: A systematic review of the current
evidence. World J Clin Cases 2014; 2(12): 893-898 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v2/i12/893.
htm DOI: http://dx.doi.org/10.12998/wjcc.v2.112.893

INTRODUCTION

Worldwide, approximately 235 million women are af-
fected by uterine fibroids and about 20%-40% of women
will be diagnosed with leiomyomas at some point in their
life, though only a fraction of those will cause problems
or require treatment'”. Uterine fibroid tumors or leiomyo-
mas very often lead to abnormal menstrual bleeding or
rnenorrhagia[zl. Menorrhagia is abnormal extensive men-
strual bleeding in cases where the quantity of the overall
131

The treatment of uterine leiomyoma may be surgical
or conservative. Surgical management consists of total

blood loss exceeds 80 mL in every menses
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ot subtotal hysterectomy and myomectomy, but in some
cases less invasive procedures, such as uterine artery em-
bolization are successful”.

Data show the presence of extensive fibrinolysis in
the menstrual blood of women suffering from menor-
thagia, and this has triggered the use of antifibrinolytic
drugs as a therapeutic optionm
lokapron) is a non-hormonal medication that decreases

. Tranexamic acid (cyk-

menstrual hemorrhage and it is an excellent therapeutic
option in patients with menorrhagia who opt for nonhor-
monal management[s]. Tranexamic acid achieves hemosta-
sis and elicits its antifibrinolytic action by reversible block
of the locus that connects with lysine on plasminogen
molecules. It inactivates the plasminogen activator of the
endometrium and thus stops fibrinolysis and degradation
of the clotting complexesm. Tranexamic acid has been
administered on a daily basis to reduce excessive hemot-
rhaging and the need for transfusion during and after
major cardiac or orthopedic surgeries'”.

In the international literature, several randomized
clinical trials have been published which have evalu-
ated and reviewed the efficacy of tranexamic acid in the
management of abnormal gynecological hemorrhagic
conditions. It is not certain how efficient tranexamic acid
Is in treating women with normal reproductive function
and diagnosed with abnormal bleeding caused be uterine
fibroids".

Aim

The aim of the study was to conduct a systematic review
of the current evidence on the administration and efficacy
of tranexamic acid in patients with menorrhagia caused
by uterine myomas. The administration of tranexamic
acid during the preoperative and postoperative period as a
method of reducing blood loss is also reviewed. No pre-
vious systematic review of the use of tranexamic acid in
women with fibroids has been reported.

MATERIALS AND METHODS
Search strategy

We conducted an electronic search on the following da-
tabases PubMed and Medline (1950-2014); EMBASE
(1980-2013); Cochrane library (1993-2014). The Medi-
cal Subject Headings which were utilized were as follows:
“tranexamic acid” and “fibroids” and “myomas” and

“leiomyomas” and “myomectomy”.

Manuscripts written in English or French languages
wete selected for inclusion in the study. The retrieved stud-
ies were scrutinized and their references were examined
carefully in order to reveal any relevant studies not identi-
fied initially by the electronic search. The included studies
were reviewed independently by two authors (PP and AK).
In cases of discrepancy and lack of evidence, the corre-
sponding authors of the studies were contacted to provide
further information and clarification. Studies from confer-
ences and scientific meetings were also searched.

From each study, we gathered the following clinical
data: author and year of publication; country of origin of
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Total number of articles
n =36
From
Cochranen =1
PubMed nn = 28
EMBASE = 7

n = 20 excluded on
basis of duplication

16 articles scrutinized and
references hand searched

11 excluded on basis of
irrelevance

In total 5 articles were selected
for inclusion in the review

Figure 1 Flowchart of the selection of studies.

study; type of study; number of participants in the study;
aim of the study; dosage, type and length of administra-
tion of tranexamic acid; data about adverse effects and
the conclusion of study results. The clinical data were col-
lected and presented in a table according to chronological
otder of publication.

Inclusion criteria

All the studies reported the administration of tranexamic
acid for treatment of hemorrhage in women of repro-
ductive age with symptomatic fibroids. In addition, stud-
ies that reported the administration of tranexamic acid
preoperatively or postoperatively to myomectomy proce-
dures were selected for inclusion.

Exclusion criteria

Studies that reported the use of tranexamic acid in preg-
nant women and in women diagnosed with malignant gy-
necological disease were excluded. Also studies in women
with non-symptomatic fibroids, postmenopausal women
and women with hemorrhage related to reasons other
than fibroids (dysfunctional uterine bleeding; hematologi-
cal disorders) were not included in the review.

Quality assessment of studies

The quality assessment of studies was performed accord-
ing to the guidelines reported from The Scottish Intercol-
legiate Guidelines Network (SIGN)".

RESULTS

A total of 36 articles were retrieved after the initial elec-
tronic search. These 36 articles were scrutinized for dupli-
cate results. The flowchart diagram of the selection pro-
cess is shown in Figure 1. Eleven articles were excluded
because they were not concerned with management of
menorrhagia in women with fibroid tumors. Careful as-
sessment of the retrieved studies led to the final selec-
tion of 5 articles to be included in the study. A summary
of the selected articles is presented in Table 1" The
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Table 1 Summary of the selected studies

Ref. Country Type of study Mean  Symptom- Participants Aim of the Regimen Results  Adverse effects Comment
age atology study administration
Lakhanietal™ United Longitudinal 428 Menorrhagia n=12 Ultrasound Tranexamic No Not reported  No changes
Kingdom Prospective Pelvic pain assesment acid significant in UA-PI
of Pland Rlof P.O.1gx3  changesin resistance in
UA for 2 cycles blood women
in women with loss or PI and with fibroids
TA RI
administration
Caglar et al™ Turkey Prospective 342 Menorrhagia n=>50 (TA) To compare the Tranexamic  Significant ~Notreported TA doesnot
randomized Pelvic pain n=>50 perioperative acid statistical reduce
double-blind (Placebo) blood loss 10 mg/kgiv  differences perioperative
placebo in patients (max1g) 15 in two blood loss
undergoing min groups nor Hb levels.
myomectomy before incision postoperative, It reduces
and taking TA total blood postoperative
with patients loss and and total
not taking TA duration of blood loss and
surgery surgery
(P <0.01) in time in
favor of TA correlation
with
myoma size.
However
further
investigations
required
Ip et al™ Hong Observational 43.8 +25 Menorrhagia  n =22 Pathology Tranexamic  Necrosisand Not reported Authors
Kong Pelvic pain assesment acid infarcts in emphasize
of fibroid Per os resected the necrosis
specimen dosage not fibroids. and
in women reported Larger thrombosis in
receiving TA daimeter fibroids
fibroids but suggest
more prone precaution
to necrosis for
changes. complications
Size is an
independent
factor
Lukesetal™ United Randomized 36.5 Menorrhagia n=42(TA) To assessthe Tranexamic Reduction  Mild adverse TA was
States  double-blind Pelvic pain n=26 efficacy acid in menstrual effects effective in
placebo (Placebo)  and safety of Per os blood Menstrual the
TA for heavy 1.3 g daily lossin women cramps treatment of
menstrual for5dupto receiving TA Gastrointestinal heavy
bleeding 6 cycles compared to allergies menstrual
placebo. No bleeding
statistically regardless of
significant the presence
changes in or absence of
blood loss in fibroids
patients with
fibroids
Eder et al™ United Randomized 38  Menorrhagia n =96 (TA) To compare the Tranexamic  Menstrual 3 patientsin  TA was well
States  double-blind Pelvic pain ni=151 menstrual acid blood loss TA group and  tolerated
placebo (Placebo) blood loss Per os reduced 3in and reduced
in women with 3.9 g/d for in women placebo group  menstrual
fibroids 5dupto  receiving TA reported blood loss
and TA and 6 menstrual (P < 0.001) headache
women with cycles
fibroids not
taking TA.
consisting
placebo group

TA: Tranexamic acid; UA: Umbillical artery; UA-PI: Umbillical artery pulsatility index.
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. . .. 10,11 . [12]
reviewed studies originated from Europe!™'"; Asial"”

and America™'". All articles were written in English.
The studies were published between 1998 and 2013.
The total study population from the 5 studies was 349
women; 206 patients were treated with tranexamic acid
and 101 patients were allocated to the placebo groups.
All patients were premenopausal with a mean age of
37.65 £ 3.2 years. All patients in the study groups pre-
sented with menorrhagia and pelvic pain due to uterine
fibroids. Three studies had a double-blind randomized
deSl [11,13,14]
had a prospective longitudinal design[m]. Tranexamic

[10,12714], and

. . 11 . .
intravenously in one study" . Tranexamic acid reduced

,one had an observational designm] and one
acid was administered orally in four studies

the blood loss perioperatively in women undergoing
myomectomy in comparison to women not receiving
tranexamic acid according to the authors'" . Management
of excessive bleeding during the menstrual cycle with
tranexamic acid decreased hemorrhage despite the exis-
tence of myornasm.

Furthermore, tranexamic acid reduced the quantity
of bleeding in patients with menorrhagia in a pivotal
phase T randomized double blind study"". The authors
reported that they estimated the quantity of blood viz a
validated alkaline hematin method in patients with sono-
graphically confirmed fibroids'"¥. Tranexamic acid did not
alter the pulsatility index during ultrasound assessment
of women with fibroids"". Significant pathologic changes
were noted in specimens from women who received
tranexamic acid and underwent myomectomy. Very mild
complications of treatment were seen in 2 studies™"¥,
and 3 women in a single study reported headache”.

Quality of the studies

The quality assessment of the selected studies according
to SIGN criteria is shown in Table 2. Three studies were
graded 2++ (high quality studies)!"'¥ and 2 studies
were graded 2+ (well conducted studies) ™. All studies
were conducted in University teaching hospitalsmm, 3
were conducted in a single setting[mm, and 2 were con-
ducted in multicenter settingsm’m. Three studies received
financial support from pharmaceutical companies'"'>'?,

DISCUSSION

In practice, tranexamic acid has been administered in
many clinical situations in which the inhibition of fibri-
nolysis has shown beneficial effects in managing hem-
orrhage. The use of tranexamic acid in Obstetrics and
Gynecology as a conservative method for reducing blood
loss has been extensive!”. TA provides a non-hormonal,
treatment for patients with excessive hemorrhage during
the menstrual period"”. How tranexamic acid manages
menorrhagia provoked by leiomyoma is still unclear and
unknown due to the limited data.

In the current review, according to the reported stud-
ies, tranexamic acid is a safe treatment and may reduce
menorrhagia in women with fibroids. It reduces the blood
loss perioperatively with no adverse effects in women un-
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dergoing laparotomy and myomectomy. Tranexamic acid
causes necrosis in myomas but does not alter pulsatility
indices in ultrasound assessment. However, the current
review has some limitations because of the quantity and
quality of studies published in the literature and the pres-
ence of bias related to the size and location of fibroids.

Despite the fact that tranexamic acid administration
has shown a risk for complications like thrombosis and
embolism due to its antifibrinolytic effect, thrombo-
embolic events were not been reported in the selected
studies. Only mild headaches, allergies and discomfort
were reported in a small population of patientsm’m. In
the study by Lukes ¢ a/'¥ the authors did not specify the
exact type and number of adverse effects in patients with
fibroids, and stated that the most common adverse effect
was menstrual discomfort.

Tranexamic acid has been administered widely in
Scandinavian and European countries in general as a
first-line management option for menorrhagia since the
1970s, and data have shown no increase in the frequency
of adverse clotting disorders"*'"". However, the optimal
dose and duration of treatment with tranexamic acid has
not been established"”.

The efficacy and safety of tranexamic acid when given
intravenously for peri- and postoperative hemorrhage has
been investigated more in orthopedic and cardiovascular
surgical interventions'”. In the study by Caglar ez al'"
the authors reported that tranexamic acid succeeded in
decreasing perioperative blood loss during excision of
myomas; however, they emphasized the importance of
various parameters such as type of surgery, surgical skills,
and duration of surgery for perioperative blood loss. In
the same study, the location and type of myoma (subse-
rous, intramural, submucous) were highlighted and also
the number and size of fibroid tumors. Multiple fibroid
tumors may increase the duration of surgery in contrast
to a single large myoma > 6 cm™.

Ip et al"™ concluded that tranexamic acid induced
necrosis of fibroids. Larger fibroids were more prone
to necrosis. The authors emphasized the significance of
tranexamic acid in conservative management of fibroids,
thus sparing unnecessary surgical interventions. However
possible complications such as pelvic pain and low grade
fever maybe present in these patients'.

It has been reported in clinical studies that the levels
of plasminogen activator ate elevated 30 min after the ini-
tiation of surgery, and this mechanism may elicit a reduc-
tion in bleeding in surgical patientsl“’w].

One randomized study investigated whether tranexam-
ic acid was effective in comparison with placebo for the
management of menorrhagia in patients with no patho-
logical findings in the pelvism]. The factual limitations of
this study were that in women diagnosed with fibroid tu-
morts, myomas were not found in large numbers and their
size was not significant to justify surgical removal. Al-
though the goal of this trial was not to assess the effect of
tranexamic acid on abnormal vaginal bleeding caused by
myomas, outcomes showed that tranexamic acid was effec-
tive in treating heavy menorrhagia, and this was not related
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Table 2 Quality assessment of the studies according to

Scottish Intercollegiate Guidelines Network guidelines

Ref. Setting Sign grade  Interpretation
Lakhani et al"” University teaching 2+ Well conducted
1998 hospital study
Caglar et al™ University teaching 2++ High quality
2007 hospital study

Ip et al™ University teaching 2+ Well conducted
2007 hospital study
Lukes et al™ University teaching st High quality
2010 hospital study
Eder et al™ Private research 2++ High quality
2013 institution and study

University teaching
hospital

to the presence of absence of myomas. However, based on
the design of the study, it is hard to postulate that treatment
with tranexamic acid is influenced by the size and type of
the fibroids"®. In the study by Lakhani e al" women with
fibroids were found to have no significant changes in vari-
ous sonographic parameters. However, these findings may
exhibit bias and limitations because the women were not
divided into different groups with different sizes and types
of myornas“gj.

The Food and Drug Administration approved tranexam-
ic acid 650 mg (Lysteda-Ferring) in November 2009. Treat-
ment with tranexamic acid while using hormonal contracep-
tives may increase the risk of developing thrombosis, cardiac
complications, and stroke®™.

Tranexamic acid has been used extensively in pa-
tients with heavy menstrual bleeding with good results,
and enough evidence is available to support its use.
Tranexamic acid may reduce blood loss petioperatively in
myomectomies, and may reduce menorrhagia in patients
with fibroids, but stratification of fibroids by size and
location is required to define the responses to tranexamic
acid. Physicians should be aware that tranexamic acid
may cause drug-induced necrosis of fibroids and surgical
management can be avoided, but complications such as
pelvic pain and low grade fever can be present in these
patients. It is safe in general, and mild adverse effects are
observed in some cases. More studies of a double-blind
randomized design and larger numbers of participants
are required to reach clearer conclusions about the use of
tranexamic acid in patients with fibroids.

COMMENTS

Background

Menorrhagia due to fibroid tumors of the uterus is one the leading causes of
abnormal menstrual bleeding. Tranexamic acid is non-hormonal and has been
used previously for the treatment of dysfunctional uterine bleeding. The role of
tranexamic acid in the treatment of abnormal menstrual bleeding due to uterine
fibroid tumors in unclear. The authors have reviewed the literature and demon-
strated that tranexamic acid may reduce bleeding in myomectomies and also
may reduce the amount of bleeding in patients with menorrhagia caused by
uterine fibroids.

Research frontiers
Tranexamic acid may reduce blood loss in patients with menorrhagia due to
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fibroids. It may cause drug-induced necrosis of fibroids and surgical manage-
ment can be avoided, but complications such as pelvic pain and low grade
fever can be present in these patients.

Innovations and breakthroughs

The study showed that tranexamic acid reduced blood loss in patients undergo-
ing myomectomy. It may cause necrosis in fibroids and may reduce the menor-
rhagia due to fibroids. Tranexamic acid has shown mild adverse effects during its
administration. It may be used in patients who do not want hormonal treatment.

Applications

To ensure that tranexamic acid can be used in patients with menorrhagia
caused be uterine fibroids, further double-blind randomized studies are required
in order to ensure that the regimen is safe, efficient and does not cause severe
effects.

Terminology

Tranexamic acid is a hemostatic agent that elicits its antifibrinolytic action by
reversibly blocking the lysine-binding sites on plasminogen molecules. It inacti-
vates the plasminogen activator in endometrial cells and thus stops fibrinolysis
and degradation of the clotting complexes. A number of studies have reported
the use of tranexamic in reducing blood loss in cardiac and orthopedic opera-
tions. Tranexamic acid has been used to decrease blood loss in patients with
menorrhagia. Menorrhagia is abnormal extensive menstrual bleeding where the
quantity of overall blood loss exceeds 80 mL in every menses.

Peer review

The authors here performed a systematic review of the current evidence on the
administration and efficacy of Tranexamic acid for these patients.
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