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Abstract

Background: Uterine leiomyomas are the most common benign uterine tumours in women.
They are symptomatic in 20 to 50 % of cases. Symptoms associated with leiomyomas include
heavy, prolonged menstrual bleeding leading to anaemia, dysmenorrhoea, pelvic pressure and
pain, impaired function of adjacent organs, such as bladder and bowel, and reproduction dys-
function. Options for medical therapy are currently limited to preoperative reduction of symp-
toms related to uterine bleeding and fibroid size. Recently, selective progesterone receptor mod-
ulators (SPRM) have been introduced and approved in preoperative treatment of leiomyomas.
The aim of our study was to assess the efficacy of preoperative treatment with SPRM ulipristal
acetate (UPA) on leiomyoma shrinkage and haemoglobin (Hb) concentration improvement.

Methods: Fifty patients with symptomatic leiomyomas were assigned for preoperative treat-
ment with 5 mg of UPA daily for 12 weeks. Before and a week after the UPA treatment was com-
pleted, leiomyoma volume was measured, and Hb concentrations and the amount of uterine
bleeding were assessed. The outcomes were changes from baseline in leiomyoma volume and
the proportion of patients with controlled bleeding after the treatment.

Results: After the completion of UPA treatment there was a mean volume reduction of the
largest myoma by 33.3 %, whereas the mean volume reduction of up to 3 largest myomas was
32.3%. Volume reduction was in both cases statistically significant. During the treatment course
41 (82.0 %) women were amenorrhoeic and the other 9 (18.0 %) had a significant reduction in
uterine bleeding. The reduction in bleeding was accompanied by improvement in Hb levels in
all patients.

Conclusion: Preoperative treatment with UPA for 12 weeks effectively reduces leiomyoma vol-
ume and facilitates or even makes laparoscopic surgery feasible. It is also beneficial for correct-
ing anaemia, which is of outmost importance for postoperative recovery.

Cite as: Vogler A, Raji¢ M. [Preoperative treatment of uterine leiomyomas with ulipristal acetate]. Zdrav
Vestn. 2018;87(11-12):509-18.
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1 Introduction

Leiomyomas are the most common period (1). Fibroids are monoclonal
benign uterine tumours, being encoun- tumours of the smooth muscle of the
tered in 30-70 % of women in fertile endometrium; they contain large quan-
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tities of collagen-, fibronectin- and pro-
teoglycan-containing extracellular ma-
trix (2). Approximately a fifth to a half
of women with leiomyomas present with
symptoms that adversely affect their
health or quality of life. Most frequently
the complaints include prolonged and/
or excessive menstrual bleedings that
cause anaemia, dysmenorrhoea, pains
due to pressure exerted on adjacent or-
gans, and less frequently infertility and
bladder and bowel dysfunction. The very
origin of leiomyomas has not yet been
fully explained, but it is well known that
these tumours are hormone-dependent.
Fibroid growth is mainly influenced by
ovarian steroid hormones estrogens and
progesterone as well as by local growth
factors (3,4).

Treatment is required in patients with
symptoms and in cases of rapidly growing
myomas. In pregnancy-planning women
with asymptomatic myomas, these must
be removed only if they cause deformi-
ties of the uterine cavity. Unfortunately,
there has been no medicine yet that
could completely remove myomas, and
neither is it expected to be available in
the near future (5,6). Therefore, despite
certain non-surgical options for myoma
treatment, such as embolisation of the
uterine artery and MRI-guided focused
sonography, hysterectomy or myomec-
tomy still remain the most common
treatment modalities. Most patients can
be operated laparoscopically or hyster-
oscopically, however, such a treatment
approach has limitations in terms of
the number and size of myomas or the
uterus itself (7). Medication treatment
is generally limited to the alleviation of
symptoms prior to surgery, in particular
of heavy bleedings and anaemia, as well
as to the reduction of myoma size (8).
Presently, the only substances registered
for medical treatment of leiomyomas
are gonadoliberin agonists (GnRHa)

and ulipristal acetate (UPA), a selective
progesterone receptor modulator, which
has been registered in Europe since 2012.
GnRHa induce a transient menopause.
Due to a decrease in oestrogen and pro-
gesterone levels, the uterus and myomas
are temporarily reduced and (menstru-
al) bleedings discontinued, which can be
beneficial before the planned surgical in-
tervention. GnRHa have several adverse
effects due to the induced hypo-oestro-
gen state, including the loss of bone den-
sity, which renders them unsuitable for
prolonged use. They are also less suitable
for myoma reduction prior to myomec-
tomy, as the cleavage plane between the
normal myometrium and myoma is ob-
scured (9,10,11).

Presently, SMPR seem to be the most
promising medications for preopera-
tive treatment of leiomyomas. The latest
SMPR studies also indicate the safety of
ulipristal acetate (UPA) for long-term
use. Such long-term treatment could
help to avoid the need of surgery par-
ticularly in premenopausal wom-
en (12,13,14). UPA triggers the apoptosis
of myoma cells, thus reducing myoma
volume by up to 46 %, and by inhibiting
ovulation induces amenorrhoea in up to
90 % of patients (12,15). UPA does not af-
fect the baseline values of gonadotropic
hormones and therefore does not cause
hypo-estrogenism (16). SMPR treatment
may cause a benign, nonphysiological,
non-proliferative histological change of
the endometrium, the so-called proges-
terone receptor modulator associated en-
dometrial changes (PAEC) (1718). This
change vanishes spontaneously within a
few weeks to months after discontinua-
tion of UPA treatment (12,15,19).

The aim of our study was to obtain
further knowledge on the use of new
medication for preoperative treatment
of myomas, since so far such studies have
been rather scarce and performed most-
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ly in patients with heavy myoma-related
bleedings but not also in those with oth-
er symptoms. We were particularly inter-
ested in the effect of UPA on the reduc-
tion of myoma and the improvement of
blood counts, as the research so far was
focused primarily on reducing bleeding
and improving the quality of life.

2 Subjects and methods

2.1 Subjects and
measurements

Our prospective non-randomised
study was carried out at the Department
of Human Reproduction, Division of
Gynaecology of the University Medical
Centre Ljubljana in the period between
October 2013 and December 2016. The
study group consisted of 50 patients
with myomas and symptoms who re-
quired surgical treatment. Additional
criteria for inclusion were as follows: the
largest myoma diameter more than 3 cm
and functional ovaries. Postmenopausal
patients, patients with unexplained uter-
ine bleedings and those who had been
receiving hormone replacement therapy
in the last six months were not includ-
ed in the study. The study group subjects
were aged 26-57 years (mean 43.4 years,
SD 7.33).

Prior to the planned surgical inter-
vention, all patients were prescribed
UPA at a dosage of 5 mg/day through 12
weeks, which was to be taken in the first
4 days of their menstrual cycle in accord-
ance with the prescribing instructions.

All of them had haemoglobin con-
centration determined before the be-
ginning of therapy. Anaemic patients
were additionally prescribed an iron
supplement in form of tablets (100 mg of
ferric oxide per day), if it had not been
already prescribed by their selected phy-
sician. Prior to the beginning of UPA
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treatment, all patients included in the
study underwent ultrasonography (US)
to have the diameters of up to 3 largest
myomas measured in 2 planes. The mean
diameter served as the basis for calculat-
ing the volume of up to 3 largest myomas
using the formula for the volume of a
sphere (V = 4/3mr’). One to two weeks af-
ter completed UPA treatment, the same
US measurements of up to 3 largest my-
omas were repeated and Hb concentra-
tion re-determined.

In all subjects we monitored the pa-
rameters that were relevant for assessing
the effectiveness of preoperative UPA
treatment: change in the volume of all
measured myomas and the largest my-
oma, change in uterine bleeding during
therapy, change in Hb concentration,
and any side effects were recorded. At the
end of the treatment, the endometrial
thickness was evaluated by ultrasonog-
raphy, and in patients who underwent
hysterectomy, the tissue was histologi-
cally examined.

Taking into account possible meas-
urement errors, UPA treatment was
considered successful in those patients
in whom the total myoma volume was
reduced by at least 10 %. In Week 13 to
16 from the beginning of UPA treatment
all patients underwent laparoscopic
surgery. The type of surgical interven-
tion was determined with respect to
the number of myomas, possible for-
mer surgeries for myoma, patients age,
desire for conception and preservation
of the uterus. Four patients (8.0 %) had
total laparoscopic hysterectomy (TLH),
25 (50.0 %) supracervical laparoscopic
hysterectomy (SLH) and 21 (40.0 %) had
laparoscopic myomectomy. As many as
14 (28.0 %) patients wished to get preg-
nant after completed therapy while 7
(14.0 %) only wished to have their uterus
preserved. In patients with only myoma
removal, we subjectively assessed the
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Figure 1: Median (1* and 3™ quartile, min./
max.) change in the sum of volumes of up to 3
largest myomas.

cleavage plane between myoma and the
myometrium, or the difficulty of myoma
enucleation and its consistency.

All the US measurements and surger-
ies were performed by the first author of
this article.

As our study covered only preop-
erative treatment with a drug that has
already been registered for this type of
therapy while all other procedures were

Table 1: Indications for surgery

Indications No. of %
patients

Hypermenorrhoea 17 34.0
Hypermenorrhoea and 14 28.0
dysmenorrhoea

Dysmenorrhoea 5 10,0
Hypermenorrhoea, 4 8.0
dysmenorrhoea, pain

Hypermenorrhoea, 4 8.0
dysmenorrhoea, growing

myomas

growing myomas, 2 4.0
dysmenorrhoea

Growing myomas, pain

T

compliant with the routine used in other
patients scheduled for myoma surgery,
an ethical assessment of the research was
not required.

2.2 Statistical methods

The normal distribution of the ob-
served variables was verified by Shapiro-
WilK’s test. Since the variables were
distributed normally, the results were
shown as averages with a standard de-
viation (SD). The difference in myoma
volume before and after UPA treatment,
and the difference in Hb concentration
before and after treatment were tested
with dependent t-test for paired samples.
Confidence intervals were calculated.
Statistical analyses were performed us-
ing Statistica 8.0 software (StatSoft Inc.).
Statistical significance cut-oft value was
set to p <0.05.

3 Results

Table 1 presents indications for sur-
gery in study patients. Fourteen patients
(28.0 %) had 1 myoma, 9 (18 %) had 2 and
27 patients (54.0 %) had 3 or more myo-
mas. Out of 50 patients, 41 (82.0 %) were
anaemic with Hb concentration lower
than 120 g/L.

During UPA treatment, 41 (82.5%)
patients were amenorrhoeic while the
remaining 9 (18.0 %) had only light cy-
clical bleedings.

After completed UPA treatment, the
mean volume of the largest myoma de-
creased by 33.3% (95 % CI [-41.8; -24.9])
and the total mean volume of 3 largest
myomas by 32.3 % (95 % CI [-41,3; -23,3]).
In both cases, the volume decrease was
statistically significant (Table 2).

In 37 (74.0 %) patients the mean my-
oma volume decreased by more than
10 %. In these patients after completed
UPA treatment, the mean volume of the
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Increase in Hb concentration

Figure 2: Median (1 and 3" quartile, min/
max.) increase in Hb concentration after
completed UPA treatment.

largest myoma decreased by 47.6 % (95 %
CI [-53.3; -41.9]) and the total mean vol-
ume of 3 largest myomas by 48.5 % (95 %
CI [-54.0; -43.0]).

Figure 1 shows the median change in
the sum of volumes, the first and third
quartiles, and the lowest and highest val-
ues in percentages of up to 3 largest my-
omas.

In all subjects we noted an increase
in the concentration of Hb by 24.3g/1
on average (from 5 to 76 g/1, SD 16.32 g/1,
95 % CI [19.8; 28.8]), the difference being
statistically significant (p < 0.001). Figure
2 shows an increase in the concentration
of Hb after completed UPA treatment.
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Adverse side effects were noted in 11
(22.0 %) patients (Table 3). None of the
patients with side effects sought med-
ical help or discontinued their UPA
treatment. Four (8.0 %) of the patients
experienced mild hot flashes, 7 (14.0 %)
mild to moderate occasional headache, 3
(6.0 %) experienced breast swelling, and
1 (2.0 %) patient reported loss of appetite
and mild hair loss. Multiple side effects
were reported by 4 (8.0 %) patients. After
completed UPA treatment, ultrasonog-
raphy revealed endometrial thickening
(>16 mm) in 7 (14.0 %) patients. In four
of them who underwent hysterecto-
my PAEC was histologically confirmed
while the remaining 3 only had myomas
removed and therefore histological ex-
amination of the endometrium was not
performed.

In patients with myomectomy the
cleavage plane between fibroids and the
myometrium was well preserved. We
have also noted that in UPA treated pa-
tients myomas are slightly softer than in
those who do not receive preoperative
UPA treatment.

4 Discussion

Presently, medical treatment of my-
omas most frequently precedes the
planned surgery in order to reduce my-
oma volume and improve the patient’s

Table 2: Volume change of the largest myoma and total myoma volume change in mland percentages before the
beginning and after competed UPA treatment. Data are expressed as mean volume (standard deviation) and 95 %
confidence interval (Cl) for volume change in mland the percentage change in %.

The largest
Min/Max
Total 3 largest

Min/Max

Myoma volume Before UPA | After UPA Dvol. (ml) 95% Cl p (Dvol.in Dvol. (%) 95% Cl
(ml) (ml) (Dvol. in ml) ml) (Dvol. in %)

153.6 (178.0) 97.7 (132.6) -56.0(133.3) [-93.0;-19.1] 0.004 -33.3(30.5) [-41.8;-24.9]
11.0/927.1 6.0/833.9 278.5/-761.3 50.1/-82.7

191.7 (197.4) 123.5(144.5) -68.0(145,5)  [-108.3;-27.7] 0.002 -32.3(32.6) [-41.3-23.3]
14.7/1074.6 10.3/518.4  282.2/-822.3 472/-19.2

Preoperative treatment of uterine leiomyomas with ulipristal acetate
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blood count, as well as for research pur-
poses (20,21). Our study has shown that
a preoperative UPA treatment efficiently
reduces myoma volume in the majori-
ty of patients, thus facilitating or even
enabling the endoscopic surgery. Not
only the duration of surgery is short-
er in smaller myomas but the myoma
size may also influence the loss of blood
during the procedure (22,23). Despite
the fact that ours was not a randomised
controlled study, which is undoubtedly
a drawback, the results are nevertheless
similar to those obtained in groups of
study subjects receiving the same dose of
UPA in the few randomised controlled
studies that have been performed to date
by a single research group.

An advantage of our study is that -
for the difference from PEARL studies
which included only patients with hyper-
menorrhoea and myomas smaller than
100 mm - our study also included pa-
tients with myomas exceeding 100 mm
in diameter and with other myoma-re-
lated symptoms. The authors of studies

PERL IT and I'V have found that preoper-
ative UPA treatment effectively decreas-
es myoma volume. The total volume of
the three largest myomas decreased by
36 % and 38 % (median) in 97 and 228
subjects respectively, receiving UPA at a
dose of 5 mg. In 50 subjects in our study,
the total volume of the largest myomas
was found to have decreased by 32.3 %
on average (95 % CI [-41.3; -23.3]) (15,24).

No difficulties were encountered in
patients with myomectomy as the cleav-
age plane between myomas and the my-
ometrium was well preserved. We have
noted, however, that in UPA treated pa-
tients myomas were slightly softer than
in those who did not receive preoper-
ative UPA treatment. These subjective
findings were also confirmed by other
investigators participating in the stud-
ies where patients received preoperative
UPA treatment (25). According to our
treatment success criteria requiring at
least a 10 % myoma volume reduction,
the treatment was unsuccessful in 26.0 %
of the patients. A recent research has

Table 3: Adverse side effects in individual patients.

Patient Hot flashes Headache Breast Loss of Mild hair loss
swelling appetite
1 +

2 + +
3

4

5 + +
6 +
7 +
8 +
9 +

10 +
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shown that UPA treatment in younger
patients and/or those with large myomas
could be unsuccessful (8).

After UPA treatment, all our study
patients presented with a statistically
significant increase in Hb concentra-
tion. During treatment, most of them
(82.0 %) were amenorrhoeic, while the
others presented with significantly de-
creased bleeding and as a result of that
an improved or normalised blood count,
which was consisted with the findings
of Donnez et al. (15,19). A recent study
has shown that outcomes of non-cardiac
surgical procedures are worse in anae-
mic patients. Namely, even a low-grade
anaemia (haematocrit in females < 36 %)
significantly affects 30-day postoperative
morbidity and mortality in patients who
underwent a major non-cardiac sur-
gery (26).

UPA medication is available in the
form of 5mg tablets. The medicine is
taken once a day for 12 weeks and the ap-
plication starts in the first week of men-
strual bleeding. This three-month treat-
ment cycle can be repeated several times.
Re-treatment starts during the second
menstrual period after the completed
previous treatment cycle. Menstruations
are generally restored within 4 weeks
from the completed treatment (27). The
most frequent side effect of UPA treat-
ment is amenorrhoea, which however is
desirable. Other frequent adverse effects
include headache, fatigue, nausea, ab-
dominal pain, dizziness, acnae, muscular
and skeletal pains, hot flushes, ovarian
cysts and breast tenderness. UPA is not
recommended in patients with severe re-
nal impairment, with moderate or severe
hepatic insufficiency, and in patients
under 18 years of age. The use is further
contraindicated in the case of hyper-
sensitivity to the active substance or to
any of the excipients, in women who are
pregnant or breastfeeding, who bleed
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from the genitals for unknown reason
or cause unrelated to uterine myoma,
and in patients with cervical, ovarian or
breast cancer (28).

In its document EMA/355940/2018,
Pharmacovigilance Risk Assessment
Committee (PRAC) at the European
Agency for Medicines published recom-
mendations on measures to reduce the
risk of complications arising from pos-
sible hepatotoxicity of UPA, which were
adopted by the Committee for Medicinal
Products for Human Use (CHMP) on
1June 2018.

Before starting UPA treatment, all pa-
tients must undergo liver function tests.
If the value of liver enzymes is twofold
the upper normal value, this medicine
must not be prescribed. Functional liv-
er tests should be repeated every month
in the course of therapy, and then 2-4
weeks after completed treatment. If the
values of liver enzymes are three times
above the upper normal value, the treat-
ment should be discontinued and the
patient carefully monitored. Multiple
UPA cycles should only be prescribed to
patients who are not eligible for surgery.
Prior to the planned surgery, only one
cycle of UPA should be prescribed (29).

In our study, in most patients, amen-
orrhea or a significant reduction in
uterine bleeding was achieved within a
short time, which was the desired effect.
Approximately a fifth of the patients re-
ported mild adverse side effects, most of-
ten a headache, which is comparable to
other studies (12,15,19,24).

The use of UPA has been studied in
PEARL I, PEARL II, PEARL III, PEARL
III extension, and PEARL IV clinical tri-
als. In PEARL I, researchers compared
the use of UPA and placebo in patients
with symptoms, who were planned to
undergo surgery. All of them were re-
ceiving iron and UPA at a dosage of
5 mg/day (96 subjects) or 10 mg/day (98
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subjects) or placebo (48 subjects) for 12
weeks. The amount of uterine bleeding,
the blood count before and after treat-
ment and the size of myomas were mon-
itored. It was found that both dosage
regimens of UPA treatment effectively
controlled uterine bleeding (most pa-
tients were amenorrhoeic after 10 days
of UPA use), improved blood count and
reduced the median myoma volume by
21% (19).

In PEARL II trial, the effectiveness
of UPA 5mg (97 subjects) or 10 mg (103
subjects) was compared to GnRHa le-
uprolide acetate (101 subjects) for pre-
operative treatment of symptomatic
myomas. It was found that the difference
between two groups of subjects who re-
ceived 5 mg orio mg of UPA per day was
not statistically significant compared to
monthly injections of leuprolide acetate
to reduce uterine haemorrhage due to
myoma. Bleeding was found to have de-
creased in 90.0 % of patients receiving
5 mg UPA, in 98.0 % of patients receiving
10 mg UPA, and in 89 % of patients re-
ceiving leuprolide acetate. Furthermore,
the patients receiving UPA had signif-
icantly fewer hot flashes (10.0% and
11.0 % respectively in UPA groups vs.
40.0 % in leuprolide acetate group). The
preliminary results also showed a pro-
longed effect of myoma volume reduc-
tion in non-operated-on patients. In the
leuprolide acetate group, myomas start-
ed to regrow already a month after the
last dose, while in the UPA groups, most
patients showed no evidence of myomas
regrowth after 6 months (15).

PEARL IIT (209 subjects) and PEARL
III extension (132 subjects) trials were
carried out to establish the efficacy and
safety of long-term use of UPA for the
treatment of patients with symptomat-
ic myomas. In most patients, 4 cycles
of UPA taken with intermittent pauses
resulted in amenorrhoea and a further

decrease in myoma size. These data in-
dicate that UPA may trigger apoptosis
and reduce myoma cell proliferation,
which could result in regression of the
disease (12,14,19).

In PEARL IV too, likewise in former
two trials, the authors tested the effica-
cy and safety of long-term UPA use in
patients with symptomatic myomas. The
study subjects received 5 mg (228 sub-
jects) or 10 mg (223 subjects) of UPA for
12 weeks with intermittent pauses so that
they started taking UPA again during the
second menstruation following a com-
pleted previous cycle. During UPA use,
the majority of patients in both groups
were amenorrhoeic (69.6 % and 74.5 %
respectively). The difference between
the groups with 5 mg and 10 mg UPA
was not statistically significant. In both
groups, the myoma volume was reduced
by 25 % or more in 78.0 % and 80.1% of
patients respectively, the difference also
not being statistically significant. This
study further confirmed the efficacy
and safety of long-term treatment with
UPA (13,24).

The first few successful pregnancies
were reported in a follow-up study of
the patients who participated in PEARL
IT and PEARL III clinical trials, and who
later on wanted to become pregnant.
Following preoperative UPA treatment,
as many as 21 patients wanted to become
pregnant, and 15 (71.0 %) of them suc-
ceeded. Thirteen healthy children were
born (12 deliveries), while 6 women had
spontaneous abortion in the early preg-
nancy. In two pregnant patients, myomas
disappeared almost completely, so that
surgery was deemed unnecessary. The
researchers also did not notice any re-
growth of myomas in pregnancy, which
indicates a prolonged effect of myoma
size reduction (30). A few cases of suc-
cessful pregnancies after UPA treatment
of symptomatic myomas without the
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need for subsequent surgery have been
described (31,32).

5 Conclusions

Our research has shown that pre-
operative UPA treatment efficiently re-
duces the size of myomas and improves
blood count, which facilitates or enables
the use of the most advanced methods
of endoscopic surgery and reduces the
risk of postoperative complications.
Despite the shortcomings of this study,

ORIGINAL SCIENTIFIC ARTICLE

which was not a randomised controlled
one, the results are in line with those ob-
tained by the few randomised controlled
trials that have been carried out so far. In
our, as well as in other studies, UPA was
tolerated well by the patients, and had
relatively few side effects. Nevertheless,
a lot of further research on the efficacy
and, above all, of the safety of UPA will
have to be carried out, as in the recent
months there has been a suspicion of
possible hepatotoxicity of this medicinal
product.
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