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Abstract Uterine fibroids are a common disease in women
and lead to different symptoms, like pain and bleeding disor-
ders. Apart from surgical treatment, there are many medical
treatment options, which are presented in this article.
Combined oral contraceptives and Levonorgestrel-releasing
intrauterine systems are possible options for bleeding disor-
ders that are a consequence of uterine fibroids. Gonadotropin-
releasing hormone agonists and the new selective progester-
one receptor modulator ulipristal acetate can effectively re-
ducemyomamass and vaginal bleeding rate. Ulipristal acetate
should especially be considered for treatment in symptomatic
women, as it has only a few noteworthy side effects.
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Introduction

Uterine fibroids or uterine leiomyomas are the most common
pelvic tumors in women. Mostly, they are benign tumors and
arise from smooth muscle cells of the myometrium in women
of reproductive age.

While many fibroids are asymptomatic, some patients suffer
from a variety of symptoms. Most symptoms can be classified
into three main categories: 1) pelvic pressure and pain; 2) symp-
toms of abnormal uterine bleeding, such as heavy and /or
prolonged bleeding; and 3) reproductive dysfunctions that en-
compass infertility issues as well as adverse pregnancy outcomes.

The variety of symptoms reflects the fact that individual-
ized treatment concepts are necessary. Apart from the more
invasive and definite surgical and interventional therapy op-
tions such as myomectomy, hysterectomy and uterine artery
embolization that are presented in this issue, several medical
treatment measures should be taken into consideration and
discussed with the patient. An overview of medical treatment
options and their side effects will be presented here.

Pathogenesis of Uterine Fibroids

To understand the medical treatment options, it is helpful to
briefly review the pathogenesis of uterine fibroids, especially
their hormone-dependent growth characteristics (an extensive
overview on the pathogenesis and the genetic background of
uterine fibroids can be found in this issue).

Although the pathogenesis of fibroids is complex and not
completely understood, it appears that the development of uterine
fibroids depends on steroid hormones. Traditionally, estrogens
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were thought to be the most important factor in the growth of
leiomyomas. There was strong evidence for this theory in vitro
[1]. In contrast, the role of progesterone remained unclear after
in vitro studies. Using a xenograft model, the effects of steroid
hormones on fibroids were explored in amousemodel [2]. It was
shown that the treatment with estrogen alone did not induce
growth of fibroids. But estrogen led to an increased expression
of progesterone receptor, which resulted in a progesterone
dependent growth of fibroids. Taken together, these results
suggest that the development of uterine fibroids is dependent
on the interaction of both of these steroid hormones. Here,
sensitivity to and proliferative effects of progesterone are
prominent during fibroid proliferation. This knowledge helps
us to understand the different therapeutic options.

Combined Oral Contraceptives

The majority of oral contraceptives are combined estrogen-
progestin contraceptives. Apart from their birth control ef-
fects, they show several noncontraceptive benefits that are
commonly used in gynecological practice. In many cases, this
reflects a symptomatic approach rather than a causal therapy.

Combined oral contraceptives can be useful in patients
with hypermenorrhea as the primary symptom of uterine
fibroids, especially when they are used in extended cycles.
By taking these hormonal contraceptives, regulation of the
heavy menstrual bleeding can be achieved [3]. But these
contraceptives do not seem to reduce the volume of the
fibroids [4], even though there is some evidence that the risk
of developing uterine fibroids during the intake of combined
contraceptives is actually reduced [5].

Opinions vary regarding the effects of oral contraceptives
on the volume of fibroids. Some studies even suggest that oral
contraceptives can increase the volume of leiomyomas [6].

In summary, combined oral contraceptives are a possible
treatment option for bleeding disorders due to uterine fibro-
mas, but not for the fibromas themselves.

Levonorgestrel-Releasing Intrauterine System (LNG-IUS)

The Levonorgestrel-releasing intrauterine system was initially
indicated for intrauterine contraception for 5 years (http://www.
accessdata.fda.gov/drugsatfda_docs/label/2008/021225s019lbl.
pdf). In 2009, the U.S. Food and Drug Administration (FDA)
approved additional use for the LNG-IUS to treat heavy men-
strual bleeding (http://www.fda.gov/newsevents/newsroom/
pressannouncements/2009/ucm184747.htm). Although there
are no randomized trials directly evaluating LNG-IUS use for
fibroid-related menorrhagia, there is evidence that LNG-IUS is
effective in the treatment of heavy menstrual bleeding, indepen-
dent of the reason for the bleeding [7, 8]. Compared to a surgical
treatment via hysterectomy, the patients were as satisfied and

had a similar quality of life as after surgery, whereas the costs
were 40 % lower in the LNG-IUS-treated group.

A systematic review could showed that a leiomyoma-
associated hypermenorrhea can be efficiently reduced by this
method. Additionally, women showed higher serum levels of
hemoglobin, hematocrit and ferritin after beginning the therapy
[9]. Even compared to the treatment with combined oral con-
traceptives, the LNG-IUS was more effective in reducing heavy
menstrual bleeding in women with fibroid-related menorrhagia
[10]. These data are surprising, because progesterone should be
a growth factor for uterine fibroids. It is assumed that the
regulation of heavy menstrual bleeding is a result of the inhibi-
tion of endometrial proliferation by progesterone [1].

However, there seems to be no significant reduction of the
volume of uterine fibroids after treatment with LNG-IUS [11].
Only a few trials with small numbers of patients showed a
decrease in the myoma mass [12].

Considering the limited side effects of the LNG-IUS treat-
ment, there is good reason to attempt this therapy before
performing surgery. But still there are adverse events to be
considered. The most common one associated with the LNG-
IUS is menstrual bleeding irregularity [13]. After 12 months of
use, 20 % of the women are amenorrheic, and up to 70 % of
users are oligomenorrheic or amenorrheic after 24 months. For
some women this might be an acceptable or even positive side
effect, but others cannot tolerate this irregularity and want the
device removed [14]. The former worries about a higher rate of
pelvic inflammatory disease (PID) in patients with LNG-IUS
cannot be clearly verified [15]. The higher rate of PID rather
seems to be related to the tails that used to be braided and could
potentially have allowed ascending bacteriosis. Modern intra-
uterine devices (IUDs) have monofilament tail strings that have
not been associated with increased risk of infections—apart
from the risk associated with insertion. There is also a small
rate of patients with spotting or intermenstrual bleeding, ovarian
cysts, acne, weight gain, depression and decreased libido.
Nevertheless, a study that investigated long-term acceptability
of an LNG-IUS showed that it is a well-accepted treatment [16].
The decrease of dysmenorrhea was especially evaluated as a
very positive consequence. In another study, 84 % of the
patients reported improvement of menstrual discomfort. [17]

Possible limitations to this therapy can be leiomyomas that
cause distortion of the uterine cavity or some intracavitary
leiomyomas that make the insertion impossible. Even after a
successful insertion, the risk of expulsion is higher in patients
with leiomyomas [18]. Expulsion rates in these patients are
reported to be between 0 % and 20 %, whereas in patients
without leiomyomas they are normally between 0 % and 3 %.
A thorough ultrasound evaluation before and after insertion
can help to prevent expulsion related problems.

The data implies that LNG-IUS are a well-accepted,
symptom-oriented treatment option for some patients with
uterine fibroids, especially if hypermenorrhea is present.
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Progestin-Only Oral Contraception

Although the substances in progestin-only oral contraceptives
are similar to the LNG-IUS, this treatment is no standard for
uterine fibroids. There is no documented effect on the volume
of fibroids [19]. Furthermore, the increased rate of side effects
and the lower Pearl-Index should be considered before choos-
ing progestin-only oral contraceptives for treatment of fibroid
related symptoms.

Gonadotropin-Releasing Hormone Agonist (GnRH Agonist)

Gonadotropin-releasing hormone agonists are treatment op-
tions, not just for control of symptoms for women with uterine
fibroids. These medications are able to reduce the release of
sexual steroids via their influence on the pituitary gland [20].
Treatment with GnRH agonists initially produces an increase
in pituitary secretion of the gonadotropins LH and FSH,
followed by a sustained downregulation with a decrease
of secretion of LH and FSH, which will lead to a
hypogonadotropic, hypogonadal state [21].

Consequently, levels of estradiol and progesterone
decrease and the fibroids are deprived of their growth impulse.
As a result, the volume of myomas can be effectively reduced
by around 35–60 % [22, 23]. In vitro data suggests additional
direct effects of GnRH agonists on the fibroid and endometrial
cells that cause apoptosis of these cells [24].

These mechanisms result in a decrease of fibroid-related
symptoms, especially hypermenorrhea. Menstrual bleeding
can be reduced with a consecutive normalization of the he-
moglobin level [25]. In most cases, the application of GnRH
agonists leads to amenorrhea.

However, after the end of the therapy with GnRH agonists,
there is often a rebound effect in symptoms and fibroid regrowth
[26]. Hence, treatment with GnRH agonists is only indicated for
a timely, limited, preoperative therapy of uterine fibroids.

Patients should be carefully selected for this treatment. In
an unselected cohort, there was no evidence of benefit for
preoperative treatment, regarding the possible complications
such as intraoperative blood loss, compared to an operation
without previous treatment with GnRH agonist. [27, 28] There
was also no evidence for a difference in postoperative mor-
bidity and hospital stay.

Due to climacteric side effects such as hot flashes, sleep
disorder, myalgia, vaginal dryness and mood swings, GnRH
agonists have a variable agreeability [23, 29]. Furthermore, this
treatment can lead to reduced bone mineral density and finally
to osteoporosis with consecutive serious complications like
dangerous bone fractures if applied for more than six months
[30, 31]. Therefore, an add-back therapy (with hormone re-
placement therapy) should be considered. A possible add-back
treatment contains estrogen, at times combined with

progesterone in low dose. Thereby side effects can be reduced
without leading to a growth stimulus on the fibroids.

Ulipristal Acetate (UPA)

In recent years, a new treatment for uterine fibroids has been
established. Ulipristal acetate is a selective progesterone re-
ceptor modulator (SPRM) blocking most progestational ef-
fects with reduced antiglucocorticoid activity [32]. UPA sig-
nificantly reduces uterine fibroid volume, reduces menstrual
blood loss, and improves quality of life without serious ad-
verse events [33]. Recently, three large trials were published
that analyzed the efficacy of UPA and resulted in the approval
of this SPRM for clinical use.

The PEARL I trial compared a treatment of UPA against
placebo treatment for menorrhagia. More than 240 women
were included in the study and randomized to three groups.
The medication was given orally for 13 weeks. The selected
doses were 5 mg for one group and 10 mg for the other
treatment group versus a placebo for a third group. The ob-
served effect of UPA was a significant reduction of fibroid
volume, as well as a significantly reduced vaginal bleeding rate
[34]. Eighty percent of the treated women reported an improved
bleeding profile. There was also a high rate of amenorrhoea
(63 % in the 5 mg group and 71 % in the 10 mg group), which
was a satisfactory result for the patients. In comparison, the
placebo group experienced regular menstrual bleeding with a
similar bleeding intensity in 80 %. Some women still suffered
irregular bleeding under the treatment, which especially oc-
curred in patients with sub-mucous fibroids.

The PEARL II trial compared treatment with UPA in a dose
of 5 mg and 10 mg with the former most effective medical
therapy with monthly injections of leuprolin acetate in a non-
inferiority setting [35]. Three hundred and seven patients were
included in this randomized double-blind trial. All three groups
had very good bleeding control during treatment. In the UPA
treated group the bleeding was attenuated more rapidly than in
the GnRH agonist group. Patients in the UPA group noticed an
improvement of the bleeding profile in 90% and 98%,whereas
the leuprolide group observed an improvement in 89 %. For all
patients, a significant reduction of fibroid volume could be
demonstrated; it was strongest in the leuprolide group.
However, there was less rebound effect seen in theUPAgroups.
After UPA therapy, the reduction in size effect lasted longer
than after the treatment with leuprolide. Comparing the side
effects, UPA was more accepted. Rates of moderate to severe
hot flashes were significantly less with UPA than with leuprolin
acetate (10 % and 11 % in UPA groups compared to 40 %).
There was also good evidence for a higher rate of bone resorp-
tion, implicating a higher risk for osteoporosis after treatment
with leuprolide. A common change seen after treatment with
UPA is a change in endometrial thickness. This side effect
could only be observed in UPA treatment groups and is not
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known for treatment with GnRH agonists. Endometrial biop-
sies, however, showed benign endometrial changes without any
higher rate of premalignant lesions. Hence, there seems to be no
clinical consequence of these so-called PAECs (Progesterone-
Receptor-Modulator associated endometrial changes) [36].

The recently published PEARL III trial investigated the effica-
cy and safety of long-term treatment with UPA [37]. In the former
trials, UPAwas used for only 13 weeks; therefore, there were no
results for a longer treatment. In this trial, UPAwas given for up to
four courses of 13 weeks, with short off-treatment periods be-
tween each course including one menstrual bleeding and the
beginning of a second. The whole treatment lasted 18 months.
During this regime, UPAwas able to induce high rates of amen-
orrhea in over 90 % of women. Also, the efficacy in shrinking
fibroids could be confirmed. The median volume reduction after
four courses was −72.1 %, whereas a 13-week period led to a
reduction of −45.1%. Regarding these results, UPA seems to be a
good candidate for a long-term treatment, especially because there
are no approved alternatives. By comparison GnRH agonists
should be used carefully as there are severe side effects, even
when the GnRH agonists are combined with an add-back
therapy, and treatment should be limited in time.

In all three PEARL trials, no severe side effects of ulipristal
acetate could be detected. The most often reported side effects
were headaches, nasopharyngitis and abdominal pain.

In the European Union, ulipristal acetate is available for
two courses of 3 months for the conservative treatment of
uterine fibroids [38].

Conclusion

In summary, apart from surgical and interventional treatment
options, several hormonal treatment options should be con-
sidered for women with uterine fibroids. Sexual steroids, i.e.,
contraceptives or LNG-IUS, can reduce symptoms conveyed
by fibroma. GnRH agonists and ulipristal acetate are effective
in systemic treatment, not only to reduce symptoms related to
fibroma but also to reduce fibroma masses. Also, they might
be considered as a preoperative treatment to reduce uterine
fibroid size to facilitate subsequent surgery. This can lead to an
easier operative approach. Also, the shrinkage of fibroids
could reduce surgery-related morbidity and decline intraoper-
ative blood loss. Today, UPA is the most effective medication
for conservative treatment of uterine fibroma.
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