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Aim: The aim of this study is to prove that UA is an effective line of
management for uterine fibroids by causing a significant decline
in fibroid volumes resulting in a substantial relief of fibroid-related
symptoms, and to compare its results with those of uterine artery
embolization.

Methods: This study is a randomized control trial that was conducted at
Ain Shams University Maternity Hospital from March 2019 to March 2021
after approval of the research ethics committee (REC) of the Obstetrics
and Gynecology Department, Ain Shams University. It included 70
women with symptomatic uterine fibroids who were randomly assigned
into either Ulipristal Acetate (UA) group or uterine artery embolization
(UAE) group (35 in each group). Both groups were followed up at 3 and
6 months after starting either treatment options to detect the decline in
fibroid size as well as the improvement of symptoms.

Results: UA showed a statistically significant decline in dominant fibroid
volume and diameter comparable to UAE at 3 months. Moreover, it
had a better durability of effect at 6 months. In addition, there was
a statistically significant improvement in fibroid-associated symptoms
among both study groups but with a higher durability at 6 months
among the patients of the UA group as well.

Conclusion: Our study showed that a 3-month course of UA is very
effective in the management of symptomatic uterine fibroids and its
results are comparable to UAE.
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INTRODUCTION

Fibroids are common and occur in >70% of women
based on data from ultrasonography-screening studies and
pathology data. However, fibroids can be asymptomatic,
with clinical symptoms reported in 25-50% of women
[1]. Most fibroids are asymptomatic and accidentally
discovered by ultrasound done for other indications, thus
require no treatment. However, they may sometimes lead
to serious clinical symptoms, such as abnormal uterine
bleeding (AUB), dysmenorrhea, chronic pelvic pain and
pelvic pressure symptoms such as urinary frequency or
urgency and constipation [2].

Ultrasonography is the preferred initial imaging
modality for fibroids. Transvaginal ultrasonography (Fig.
1.) is about 90% to 99% sensitive for detecting uterine
fibroids, but it may miss subserosal or small fibroids. Adding
sonohysterography (Fig. 2.) or hysteroscopy improves
sensitivity for detecting submucosal myomas. However,
there are no reliable means to differentiate benign from
malignant tumors without pathologic evaluation [2,3].

The mainstay of treatment of symptomatic uterine
fibroids, in literature, has always been surgical intervention
in the form of either myomectomy or hysterectomy, via
various routes whether abdominal, vaginal, or laparoscopic
assisted. Minimally invasive alternative treatments are also
used in clinical practice, such as uterine artery embolization
(Fig. 3.) [3]. Nowadays, many women are secking
alternative treatment options for fibroids because of their
concern that premature menopause may have significant
negative impact on the future quality of life and morbidity,
such as increased risk of osteoporosis, cardiovascular
disease, and all are causes of mortality [4].

This has led to the emergence of medical therapies for
uterine fibroids such as oral progestins, progestin-releasing
intrauterine devices (LNG-IUS), and gonadotropin-
releasing hormone (GnRH), but several studies have
reported important side effects with oral progestins,
such as breakthrough bleeding and increased myoma
growth. Artificially induced menopause is a consequence
of gonadotropin-releasing hormone treatment, the use of
which is in fact approved only for short term pre-surgical
therapy [5].

Theseintolerableside effects of the previously mentioned
medical lines of treatment triggered the development of a
novel line, which came out of the fact that progesterone
plays an important role in stimulation of myoma growth,
hence modulating its pathway with selective progesterone
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Fig. 1. Trans-vaginal ultrasound
showing a large uterine fibroid [10].

Fig. 2. Saline Sonohysterography
showing a submucosal fibroid [11].

Fig. 3. Uterine angiograms before and
after embolization [12].
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receptor modulators (SPRMs), such as Ulipristal Acetate
(Fig. 4.), represents one new possibility for medical therapy.
Thanks to its selective anti-proliferative and pro-apoptotic
action, Ulipristal acetate can be effective in reducing uterine
bleeding and fibroid size [6]. a wiUlipristal acetate also has
a direct effect on the endometrium and the pituitary gland,
inducing amenorrhethout a negative influence on estradiol
levels or anti-glucocorticoid activity [7].

METHODS

This study was conducted at Ain Shams University
Maternity Hospital from March 2019 to March 2021 after
approval of the ethics committee of the Obstetrics and
Gynecology Department. It included 70 patients, recruited
from the outpatient clinic, who aged between 35 to 50
years and their BMI ranged from 18 to 35 Kg/m?. They
presented with symptomatic type 2 - 6 uterine fibroids
according to the FIGO classification with a dominant
fibroid diameter ranging from 4 to 8 cm. All of them were
not seeking fertility and refusing any surgical intervention.
Post-menopausal patients or those with premature ovarian
failure, patients with type 0, 1 or 7 uterine fibroids; those
who underwent any previous uterine surgery or were on
ongoing hormonal treatment were excluded from the study.

The nature and scope of the clinical study was explained
in an understandable way to the patients and an informed
consent form, in Arabic language, including all the study
procedures, advantages and possible risks was provided and
all the patients signed on it before participation.

All participants underwent full assessment before
receiving either treatment options which included detailed
history taking with personal, menstrual and contraceptive,
past medical and surgical history, particularly uterine
surgeries and history of present illness with detailed analysis
of each patient’s complaint whether AUB, pelvic pain or
pressure symptoms.

Complete physical examination was also undertaken

Fig. 4. Chemical structure of Ulipristal CH.
Acetate [13]. I 4

O

including general examination with measurement of pulse,
blood pressure, temperature, body mass index and detection
of pallor due to anemia, abdominal examination for any
scar or pelvi-abdominal masses and pelvic examination for
uterine size, mobility and detection of palpable uterine

fibroids.

Baseline investigations were also done including
hemoglobin, hematocrit, blood group, AST, ALT, serum
creatinine and RBS. Trans-vaginal ultrasound was
performed for determination of fibroid location, using
the FIGO classification system, volume and maximum
diameter.

Afterwards, patients were randomized into a
randomization table by closed envelops and the investigator

didn’t know the order of the randomization.

They were divided into two study groups according to
the randomization table:

Group A “Ulipristal Acetate (UA) - Fibristal group”
(n=35)

Patients within this group received oral Ulipristal
Acetate (Fibristal ©) 5 mg/day starting from the first day
of menstrual bleeding, and for 3 months.

Group B “Uterine artery embolization (UAE)
group” (n=35)

Patients within this group underwent bilateral selective
UAE, during which polyvinyl alcohol particles were
administered via a catheter followed by capping with a plug
of gelatin sponge. The end point for embolization is to have
a static column of contrast in the uterine artery, with only
a stump filling when the internal iliac artery was injected.
The gelatin sponge cap was thought to both complete the
occlusion of the uterine artery and to prevent particles
from being drawn out of the uterine artery by the Venturi
effect, which would result in non-target embolization.

Patients within both groups underwent follow-up
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transvaginal ultrasound 3 months and 6 months after UA
therapy or UAE session to detect the decline in fibroid
volumes and diameters in comparison to their baseline. To
reduce inter-observer variability associated with ultrasound
imaging, measurements were always taken by the same
sonographer.

Dominant fibroid volumes and diameters in patients
of both study groups were assessed by ultrasound at the
baseline and after 3 months of UA treatment or following

UAE.

Moreover, they were clinically evaluated for symptoms
reported at least 1 month before starting the treatment and
3 months after UA therapy or UAE session. Durability
of the effect of treatment was tested after 6 months from
initiating therapy.

Improvement of AUB was evaluated by the reduction
in pictorial blood assessment chart score. This instrument
is a self-administered pictorial chart that takes account of
the number of sanitary pads and tampons used, presence
of blood clots, and episodes of bleeding. The 1-month
pictorial blood assessment chart score was calculated from
the addition of daily scores for 28 days. Improvement of
AUB at 3 and 6 months was detected by a score lower than
90 during the first 8 days of menstruation.

Subjective feelings of pelvic pressure, urinary urgency,
and constipation was recorded on a simplified questionnaire
containing 2 categories defined as “absent” and “present.
The visual analog scale pain score was used to determine
the presence or absence of pelvic pain.

The study sample was a “convenient sample” where
women fulfilling the inclusion criteria and consenting to
participate in the study were recruited. The sample size was
calculated using the PASS 15 Power Analysis and Sample
Size Software (PASS©) version 15 (2017); NCSS, LLC.
Kaysville, Utah, USA. A previous study reported that
UA was comparable to UAE as regards the percentage of
reduction in fibroid volume with median (interquartile
range) percentage reduction of 48.1 (24.8-66)% wvs. 47.3
(29.5-69.5)% for UA and UAE respectively [7].

The required sample size has been estimated using the
Power Analysis and Sample Size software version 08.0.9

(PASS;NCSS;LLC;Kaysville, Utah). The test used for

Tab. 1. Baseline patients’ character- Variables
istics of both study groups. Data are Age (years)
presented as median (interquartile BMI (kg/m?)
range). Parity
Tab. 2. Demonstration of UA ver- .

sus UAE effect on Dominant fibroid Variables

volume and diameter over 3 and 6
months using mean and standard

deviation. Dominant Fibroid

Volume (cm3)

Dominant Fibroid
Diameter (cm)

calculation is the two sided z-test and type 1 error has been
set at a two sided value of 0.05 (confidence level, 95%).

Using the methods described by Wan X, et al. [8]
and Luo D, et al. [9], we calculated that the mean + SD
percentage of reduction in fibroid volume was 44.0 +
28.5% vs. 48.9 + 32.3% for UA and UAE respectively, with
mean difference of 4.9% and common within group SD of

30.5% [8,9].

It was estimated that a sample size of 35 patients per
group achieves 80% power using a one-sided equivalence
test with a significance level of 5% (alpha-error = 0.05),
when the difference between the two means is 4.9%,
common within group SD is 30.5%, and equivalence
limits are -25% and 25%.

On the other hand, this sample size achieves a power
of 82% to detect a statistically significant difference
between the two groups as regards the symptoms scores
and measures of ovarian reserve (AFC and AMH) for an
effect size equivalent to a Cohens d of 0.75 (i.e., 0.75
common SD) using a two-sided unpaired t-test with the
same significance level of alpha = 0.05. These equivalence
limits and effect size have been targeted, as they may be
considered clinically important.

RESULTS

82 patients were assessed for their eligibility, out of
which 12 were excluded as they did not meet the inclusion
criteria either due to their FIGO classification (n=3),
dominant fibroid diameter (n=5), previous or ongoing
hormonal treatment (n=2) or previous myomectomy (n=2),
leaving a total of 70 cases which were randomly allocated
into the UA group (n=35) and the UAE group (n=35).
There was no statistically significant difference between the
baseline characteristics, such as age, BMI or parity, of the
subjects of both groups as shown in Tab. 1.

In both study groups, dominant fibroid volumes and
diameters showed a statistically significant decline after
3 months compared to their baseline. This decline was
relatively maintained 6 months after the commencement
of the study as shown in Tab. 2.

Thus the effect of UA therapy was quite similar to UAE
regarding fibroid volume reduction after 3 months by

UA (n=35) UAE (n=35) P-value
41 (37-45) 42 (39-47) 0.58
29.6 (27.5-33.2) 28.7 (26.1-32.9) 0.42
2 (1-4) 3 (2-4) 0.11
UA UAE
Time (n=35) (n=35) p-value
(mean % SD) (mean = SD)

Baseline 111.7+£13.6 110.2+12.4 -
3 months 69.8+11.5 71.2+10.9 <0.05
6 months 73.5+12.1 75+9.8 -
Baseline 7 £1.02 7.5%+1.33 -
3 months 4.5 +0.81 4.8 +0.87 <0.05
6 months 4.9 +0.97 52%1.11 -
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causing about 37.5% decline in dominant fibroid volume
compared to a 35.4% decline that occurred in the UAE
group.

Moreover, the effect of both treatment options on the
dominant fibroid diameter after 3 months in both study
groups was comparable up where there was approximately
36% reduction in the fibroid diameter in both study
groups.

After 6 months, the decline in fibroid volume was
maintained in UA and UAE groups at 34.2% and 32%
from the baseline respectively whereas the reduction in
fibroid diameter in the 2 groups was 30% and 30.7%
respectively as in Tab. 3.

Regarding fibroid-associated symptoms, as shown
in Tab. 4., 42 patients presented with AUB, 20 of them
were allocated in the UA group and 22 in the UAE group
whereas 15 patients presented with pelvic pain out of which
7 were assigned to UA group and 8 to UAE group. Another
6 patients complained of pelvic pressure symptoms. 4 of them
received Ulipristal acetate and the other 2 underwent UAE.

Patients of both study groups were followed up for
resolution of presenting symptoms after 3 months. This
follow up showed that the effect of both treatment options
on fibroid-related symptoms were relatively close where
UA caused relief of symptoms in 75% of patients with
heavy menstrual bleeding (HMB) (n=15), and 15% of
those with pelvic pressure symptoms (n=3) and 71.4% of
patients who had chronic pelvic pain (n=5).

On the other hand, UAE resulted in improvement
of AUB in 68.2% of patients (n=15), pelvic pain in 75%
(n=6) and pressure symptoms in 50% (n=1).

In the 6-month follow-up, however, Ulipristal acetate
showed a higher durability of effect on patients’ symptoms,
where all patients in the UA group continued to report
resolution of their initial symptoms up to 6 months after
the starting point of the study.

On the other hand, 5 patients in the UAE group
reported the recurrence of their symptoms and required re-
intervention. Where 13% of patients with previous AUB,
25% of patients with history of pelvic pain and 50% who
had pelvic pressure symptoms started to re-experience their
symptoms after 6 months.

Despite the improvement of symptoms and quality
of life that was recorded among both study groups, some
adverse effects were also reported as shown in Tab. 5. In
the UA group, headache was reported by 3 patients (8.5%),
abdominal pain by 1 patient (2.8%), nausea by 2 patients
(5.7%) and hot flashes by 1 patient (2.8%) However, the
most serious adverse effect was hepatitis that was recorded
in only one patient (2.8%).

In the UAE group, post-procedural pain was reported
by all patients, abdominal pain by 6 patients (17.1%),
vaginal spotting by 4 patients (11.4%), vaginal discharge
by 3 patients (8.5%), hot flashes by one (2.8%) and fatigue
by one (2.8%).

Regarding the need for re-intervention, 5 patients
(14.2%) from the UAE group required re-intervention
due to recurrence of symptoms after 6 months. After
discussing various further treatment options which
included another session of UAE or surgical intervention
whether myomectomy or hysterectomy, and discussing
the benefits and risks of each, 2 of these patients were

i i . UA UAE
dominent firoid volume and i | /PO rime N (%) Ny | Pvae
ameter in both study groups over 3 Baseline 20 (57.1%) 22 (62.8%) -
and 6 months. :f:;’é’ir':’;e(”lj;‘\;‘g;' 3 months 5 (14.3%) 7 (20%) >0.05
6 months 5 (14.3%) 10 (28.5%) -
P- Value - 0.01 0.01 -
Baseline 7 (20%) 8 (22.8%) -
Pelvic pain 3 months 2 (5.7%) 2 (5.7%) >0.05
6 months 2 (5.7%) 4 (11.4%) -
P-value - 0.02 0.02 -
Pressure Baseline 4 (11.4%) 2 (5.7%) -
symptoms 3 months 1(2.8%) 1(2.8%) >0.05
(Urinary & Bowel
symptoms) 6 months 1(2.8%) 2 (5.7%) -
P- Value - 0.01 0.01 -
Tab. 4. Number and percentage of Adverse Effect UA (n=35) UAE (n=35) P-value
patients who showed improvement Headache 3 (8.5%) - <0.05
of symptoms over 3 and 6 months. Post-procedural pain - 35 (100%) <0.05
Abdominal pain 1(2.8%) 6 (17.1%) <0.05
Nausea 2 (5.7%) - <0.05
Hot flashes 1(2.8%) 1(2.8%) >0.05
Vaginal spotting - 4 (11.4%) <0.05
Vaginal discharge - 3 (8.5%) <0.05
Fatigue - 1(2.8%) >0.05
Hepatitis 1 (2.8%) - >0.05
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scheduled for a second session of UAE, another 2 were
scheduled for myomectomy and 1 patient was scheduled
for hysterectomy as shown in Tab. 6.

On the other hand, no patients required re-intervention
from the UA group which proves the higher durability of
UA after 6 months.

DISCUSSION

Principal findings of the study

The results of this study indicate that UA and UAE are
equally efficacious in the treatment of fibroid-associated
symptoms including AUB, pelvic pain and pelvic pressure
symptoms. In fact, both treatment options caused a
sonographically significant decline in dominant fibroid
volume and fibroid diameter after 3 and 6 months from
the start of treatment. The effect of UA was more durable
that UAE as shown by the re-intervention rate in the UAE
group after 6 months due to recurrence of symptoms.

On the other hand, both treatment options in the
study had their drawbacks. Regarding UAE, all patients
developed post-procedural pain. Other adverse effects
included abdominal pain, vaginal spotting, vaginal
discharge and fatigue all of which were not clinically
significantly. Ulipristal acetate had similar mild adverse
effects, but additionally it resulted in one warning event
where 1 patient developed hepatitis which was attributed
to UA-induced liver injury. Although it was reversible
over few weeks after stopping the medication, this event
should trigger further future studies to investigate the
safety of that effective modality of treatment and minimize
the probability of occurrence of such complication in the
future.

Results

UA showed a statistically significant decline in
dominant fibroid volume and diameter comparable to
UAE at 3 and 6 months. Moreover, there was a significant
improvement in fibroid-associated symptoms among both
study groups with a higher durability at 6 months among
the patients of the UA group.

Clinical implications

The results of our study should encourage clinicians
to implement UA in their management plan for women
presenting with debilitating symptoms of uterine fibroids,
but on condition that future larger multicenter randomized
animal and human clinical trials with bigger sample size
are done to test the safety of UA on liver function and to
prevent such occurrence in patients so as to be able to safely
use this medication on a wide scale in order to reduce the
morbidity and mortality rates associated with other surgical
and more invasive ways of treatment.

Research implications

Larger randomized controlled trials should target the
safety of use of UA on the long run. These future trials
should have a larger sample size, given the low incidence
of drug-induced liver injury in our study. They should
also determine the cost-effectiveness of both interventions
and assess their long-term positive and negative effects on
patients and particularly UA. In the interim, we believe
that our randomized controlled trial represents the best
available evidence for consideration in guiding clinical
practice.

Strengths and limitations

The most important strengths of our study include each
of the following: 1) the rigorous methodology of the study;
2) the adequate sample size and random allocation of the
study subjects; 3) usage of clinically relevant inclusion and
exclusion criteria; 4) the comparability of a novel modality
of treatment of symptomatic uterine fibroids to a standard
well-known one; 5) the remarkable similarity between
the results of our study and those of previous studies in
literature; 6) the study provided a longer interval of follow
up for the effects of both treatment options over 6 months
rather than only 3 months in other studies.

A similar study was performed in 2015 by Czuczwar P,
etal. [7] but the follow-up, in that study, was only 3 months
because UA was taken as a pre-operative medication prior

Tab. 5. Number and percentage of Adverse Effect UA (n=35) UAE (n=35) P-value
patients who developed adverse Headache 3 (8.5%) - <0.05
events among both study groups. Post-procedural pain - 35 (100%) <0.05
Abdominal pain 1(2.8%) 6 (17.1%) <0.05
Nausea 2 (5.7%) - <0.05
Hot flashes 1(2.8%) 1(2.8%) >0.05
Vaginal spotting - 4 (11.4%) <0.05
Vaginal discharge - 3 (8.5%) <0.05
Fatigue - 1(2.8%) >0.05
Hepatitis 1 (2.8%) - >0.05

Tab. 6. Number and percentage of
patients in the UAE group who de-
veloped required re-intervention at
6 months.

Type of re-intervention

Patients who required re-intervention at 6
months among UAE group (n=35)

Another session of UAE 2 (5.7%)
Myomectomy 2 (5.7%)
Hysterectomy 1(2.8%)
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to myomectomy and not as an independent modality of
treatment, so longer follow-up of patients was impossible
owing to the subsequent scheduled surgery.

Moreover, some limitations of our study must also be
highlighted including the following: 1) did not sufliciently
investigate the safety of long-term UA therapy; 2) although
the follow-up was longer that the previous studies, it
could have been extended to a longer interval of time; 3)
Evaluation of pelvic pain was made with the use of a visual
analog scale pain score in retrospect, and the definitions
of urinary and gastrointestinal symptoms were made with
a simplified questionnaire, as we usually done in practice

[10-13].

The results of a clinical trial, by Donnez J, et al. [6],
showed fibroid volume reductions of 21.2% in UA group
and 32% in UAE group which are quite lower than ours.
The authors of that study included patients with submucosal
and subserosal fibroids and assessed total fibroid volume
or volume of the three largest tumors by MRI, while in
our study assessment was performed using ultrasound,
and only the dominant fibroid volume and diameter were
measured, which could explain the difference.

There is little information on the long-term effects of
intermittent UA therapy, however, in another study by
Donnez ], et al. [14], it was shown that repeated 3-month
courses of UA provided effective long-term treatment for
symptomatic fibroids and that concerns about its negative
influence on the endometrium were not confirmed.

It must be stressed that it was our intention to
compare the clinical usefulness of UA and UAE as well as
their adverse effects and safety profile. To the best of our
knowledge, our study is one of the first studies to also
evaluate symptoms other than AUB such as pelvic pain and
pressure symptoms.

Despite the proven effectiveness of UA as an
independent modality of treatment for fibroids, there has

Fig. 5. Pictoral blood assessment
chart and score [15].

been continuously increasing concerns regarding its safety
particularly in long-term use. In 2012, the European
Medicines Agency (EMA) approved UA 5 mg/day for the
treatment of moderate to severe symptoms of fibroids in
women of reproductive age, with the treatment duration
limited to 3 months.

In February 2018, the EMA issued temporary
restrictive measures for UA after five cases of drug-
induced liver injury (DILI) were reported, four of which
required liver transplantation. The Pharmacovigilance
Risk Assessment Committee (PRAC) subsequently made
temporary recommendations advising physicians not to
take on new patients or initiate new treatment courses. In
May 2018, the status of UA as a potential DILI-inducing
agent was neither confirmed nor fully ruled out; however,
in eight cases of serious liver injury the role of UA was
deemed possible, and the PRAC made recommendations
to minimize the risk of liver injury by forbidding its use in
women with underlying hepatic disorders or liver enzyme
levels more than twice the upper limit of normal

To conclude, UA is an effective line of management for
symptomatic fibroids by reducing fibroid volumes and its
results are comparable to UAE.

Future studies should be directed towards investigating
the safety of UA owing to the increasing number of
reported cases of drug-induced liver injury.

We endorse the PRAC recommendations
encouraging close monitoring of liver function during and
up to 4 weeks after stopping UA.

also

Pictoral blood assessment chart and score (Fig. 5.).

How to use the PBAC scoring system:

*  During the course of your period record your use of
tampons and sanitary towels by placing a tally mark
under the day next to the box that represents how
stained your sanitary materials are each time you
change them.

Pictorial Blood Assessment Chart
score 100 = 80ml blood

PICTORIAL ASSESSMENT OF

MENSTRUAL BLOOD FLOW Days of your period
Pad | 1]2]3]|4]|5]|6]|7 |8 |

1pt .

Spts

10pts —

Tampon

1pt —
Gpts |
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* Record clots by indicating whether they are the size
of a 1p or 50p coin in the clots/flooding row under
the relevant day. E.g. under day 1 you may say 50p
x 1 and 1p x 3.

* Record any incidences of flooding by placing a tally
mark in the clots/ flooding row under the relevant
day.

Scores

* Alightly stained towel (PIC 1) will score 1 point, a
moderately stained towel (PIC 2) 5 points, a towel

which is saturated with blood (PIC 3) will score 20
points.

* Alightly stained tampon (PIC 4) will score 1 point,
a moderately stained tampon (PIC 5) 5 points and
a tampon that is fully saturated will score 10 points.

* A clot the size of 1p scores 1 point, a 50p sized clot

scores 5 points and flooding also scores 5 points

[15].
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