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Objective
The aim of this study was to evaluate the effect of short-term use of selective progesterone receptor modulator (SPRM)
or gonadotropin-releasing hormone (GnRH) agonist on uterine fibroid shrinkage among Korean women.
Methods
This retrospective study involved 101 women with symptomatic uterine fibroids who received ulipristal acetate (SPRM, n=51)
and leuprolide acetate (GnRH agonist, n=50) for 3 months between November 2013 and February 2015. The fibroid volume
was measured both before and after treatment using ultrasonography, computed tomography, and magnetic resonance
imaging. The outcomes were compared between the SPRM and GnRH agonist groups.
Results
The median rate of fibroid volume reduction after SPRM treatment was 12.4% (IQR -14.5% to 40.5%) which was
significantly lower than the reduction rate observed after GnRH agonist treatment (median 34.9%, IQR 14.7% to
48.6%, P=0.004). 19 of 51 (37.3%) patients with SPRM treatment did not show any response of volume shrinkage,
while 7 of 50 (14.0%) women with GnRH agonist showed no response (P=0.007).
Conclusion
Short-term SPRM treatment yields lower volume reduction than GnRH agonist treatment in Korean women with
symptomatic fibroids. Further large-scale randomized trials are needed to confirm our findings.
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Introduction
Uterine fibroids, also termed leiomyomas or myomas, are the
most common benign gynecologic tumors reportedly occurring in 20% to 40% of reproductive-age women [1]. About
20% to 50% women who have fibroids have symptoms including anemia caused by menorrhagia; dysmenorrhea; pressure effect resulting the increase rate of urinary frequency,
pelvic pain, and constipation [2-4]. Fibroids also increase the
chances of subfertility, miscarriage, preterm labor, obstructed
labor, and postpartum hemorrhage [3-5]. Symptomatic fibroids can be treated by surgery, medication, magnetic resonance guided-focused ultrasound surgery, and uterine artery
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embolization among other techniques [5-8], of which surgery
(myomectomy and hysterectomy) is the standard treatment,
while uterus-sparing medical therapy has been used for shortterm symptom relief, correction of anemia and fibroid reduction before surgical therapy [9,10].
Many medications have been studied for the treatment of
symptomatic fibroids. In particular, gonadotropin-releasing
hormone (GnRH) agonist and selective progesterone receptor
modulator (SPRM) have been used widely, as they are approved by the United States Food and Drug Administration
for their clinically high efficacy [11,12]. GnRH agonist suppresses estrogen release by down-regulating the hypothalamic–pituitary–gonadal axis, thereby inducing amenorrhea
and decreasing myoma volume. However, menopausal symptoms including facial flushing and decreased bone marrow
density can occur because of hypoestrogenemia. Because of
these disadvantages, interest in another medication, namely
SPRM, increased among gynecologist. Many prior studies
have shown the anti-proliferative, anti-fibrotic, pro-apoptotic
effects of the SPRM, ulipristal acetate on leiomyoma cells.
Ulipristal acetate (PGL4001) is a synthetic steroid derived
from 19-norprogesterone and shows tissue specified agonist,
antagonist or combined activity in target cells [11,13,14].
PGL4001 Efficacy Assessment in Reduction of Symptoms Due
to Uterine Leiomyoma: PEARL studies are recent trials that
have demonstrated the efficacy of this agent in, controlling
bleeding, decreasing fibroid volume, and reducing discomfort
caused by menorrhagia and anemia, for symptomatic leiomyomas before planned surgery for numerous European white
and black women [15-18].
However, to our knowledge, regarding the effect of SPRM
on uterine fibroid shrinkage in Asian patients is not available.
Therefore, in the present study, we evaluated the effect of
short-term use of SPRM or GnRH agonist on uterine fibroid
shrinkage among Korean women.

Materials and methods
This study was approved by the institutional review board
of CHA University. We retrospectively reviewed the medical
records of 101 patients who received either SPRM or GnRH
agonist treatment for 3 months for symptomatic uterine fibroids between November 2013 and February 2015 at CHA
Gangnam Medical Center, CHA University, Seoul, Korea. The
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patients who have fibroids have symptoms including menorrhagia, anemia, dysmenorrhea, vaginal spotting, palpable
mass. They had experienced one or many complex symptoms.
The fibroid size in these patients was measured both before
and after treatment, by using ultrasonography, computed tomography, and magnetic resonance imaging. The 51 patients
in the SPRM were treated with 5 mg ulipristal acetate (Inisia,
Shin Poong Pharm Co., Seoul, Korea) administered orally for
3 months and the 50 patients in the GnRH agonist group received subcutaneous injections of 3.75 mg leuprolide acetate
(Luphere Depot, Daewoong Co., Seoul, Korea) once a month
for 3 months.
The two groups were compared for age, parity, body mass
index, previous cesarean section history, anemia treatment
(iron pill or intravenous, transfusion), and leiomyoma characteristic both before and after treatment (largest diameter,
total volume of the three largest myomas, total number, and
type). Leiomyoma volume (cm3) was calculated as width (cm)
×height (cm)×depth (cm)×0.52. Only myomas larger than 3
cm were considered among the three largest myomas. Leiomyoma types were classified as intramural, subserosal, or
submucosal. Volume reduction (%) was calculated using the
following formula: pretreatment volume (cm3)–posttreatment
volume (cm3)/pretreatment volume (cm3). Response was defined as any kind of volume reduction after treatment, and no
response as no change or volume increase.
All statistical analyses were performed by using the IBM
SPSS ver. 20.0 (IBM Corp., Armonk, NY, USA). Data were
described using median and interquartile range and were
compared between groups by the Mann-Whitney test. For
categorical variables, the chi-square test was used. A value of
P<0.05 was considered to indicate statistical significance.

Results
The patient demographic characteristics are presented in
Table 1. The median age was 40 years (IQR 34 to 46) for the
SPRM group and 37 years (IQR 34 to 40) for the GnRH agonist group (P=0.054). Body mass index was 20.1 kg/m2 (IQR
19.1 to 22.1) and 21.6 kg/m2 (IQR 20.1 to 22.8) (P=0.051) in
the SPRM and the GnRH agonist groups, respectively. However, there was the significant difference in parity between
the SPRM and the GnRH agonist groups (P=0.002). With
regard to leiomyoma characteristic before and after treatwww.ogscience.org
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Table 1. Comparison of patient characteristics between the SPRM and GnRH agonist groups
Age (yr)
2

BMI (kg/m )

SPRM (n=51)

GnRH agonist (n=50)

P-value

40 (34–46)

37 (34–40)

0.054

20.1 (19.1–22.1)

21.6 (20.1–22.8)

Parity

0.051
0.002

Nulliparity

29 (56.9)

42 (84.0)

Multiparity

22 (43.1)

8 (16.0)

3 (5.9)

1 (2.0)

Previous cesarean section history
Anemia treatment

0.617
0.411

Iron pill or IV

25 (49.0)

18 (46.0)

Transfusion

1 (2.0)

1 (2.0)

Pre-treatment
Largest diameter (cm)

8.1 (5.4–9.8)
3

Volume of three largest (cm )

9.0 (7.4–9.8)

233.6 (58.8–411.6)

289.0 (161.3–367.8)

0.165
0.435

Number

2 (1-4)

2 (1-3)

0.624

Type (IM/SS/SM)

23/21/7

25/15/10

0.447

Post-treatment
Largest diameter (cm)
3

Volume of three largest (cm )

7.9 (5.2–9.2)

7.5 (6.5–8.6)

0.689

187.3 (55.5–344.3)

162.7 (99.9–257.3)

0.519

Data value for categorical variables are given as number (%); Data value for numerical variables are given as median (interquartile range).
SPRM, selective progesterone receptor modulator; GnRH, gonadotropin-releasing hormone; BMI, body mass index; IM, intramural; SS, subserosal; SM, submucosal.
Table 2. Rate of fibroid volume reduction after treatment with SPRM or GnRH agonist
SPRM (n=51)
Volume reduction (%)

12.4 (-14.5–40.5)

GnRH agonist (n=50)
34.9 (14.7–48.6)

No response (n=26)

19 (37.3)

7 (14.0)

Response (n=75)

32 (62.7)

43 (86.0)

P-value
0.004
0.007

Data value for categorical variables are given as number (%); Data value for numerical variables are given as median (interquartile range).
SPRM, selective progesterone receptor modulator; GnRH, gonadotropin-releasing hormone.

ment, no significant differences were noted between groups.
The median largest diameter of leiomyoma in pretreatment
was 8.1cm (IQR 5.4 to 9.8) in the SPRM group and 9.0 cm
(IQR 7.4 to 9.8) in the GnRH agonist group (P=0.165). The
median volume of three largest leiomyomas were 233.6 cm3
(IQR 58.8 to 411.6) in the SPRM group and 289.0 cm3 (IQR
161.3 to 367.8) in the GnRH agonist group (P=0.435), and
the types of leiomyomas did not differ significantly between
the groups.
The median rate of fibroid volume reduction was significantly
lower in the SRPM group (median 12.4%, IQR -14.5% to
40.5%) than in the GnRH agonist group (median 34.9%, IQR
14.7% to 48.6%, P=0.004). Total 26 of 101 (25.7%) patients
www.ogscience.org

after treatment showed no response to volume reduction and
even an increase in volume was shown. Non-respondents were
observed significantly more in SPRM group than GnRH agonist
group (37.3% vs. 14.0%, P=0.007) (Table 2).
Because there was the difference in parity between two
groups, we should check whether the parity was the factor that was directly related to the shrinkage response. Nonrespondents were observed in 16 of 71 (22.5%) nulliparous women and in 10 of 30 (33.3%) multiparous women
(P=0.264), showing no difference in response between nulliparous and multiparous women.
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Discussion
While surgery is the main treatment for symptomatic uterine
fibroids, short-term medical therapy with agents like GnRH
agonist or SPRM is commonly used to improve symptoms and
reduce fibroid size before surgery. The median rate of fibroid
volume reduction with GnRH agonist therapy reportedly
ranges from 42% to 58.3% [17,19]. However, GnRH agonist
causes symptoms of hypoestrogenemia such as hot flushes
and osteoporosis. Recently, large-scale studies have been conducted on SPRM, a progesterone antagonist that specifically
acts as agonist to uterine fibroids and has no effects on the
normal endometrium, and SPRM has been found to be effective in reducing blood loss as well as fibroid volume. Thus,
SPRM has been used widely because the shortcomings of
GnRH agonist are overcome with this agent [16-18].
In the present study, contrary to what was expected the
rate of fibroid volume reduction was significantly lower in
the SPRM group than the GnRH group. While the volume is
reduction effects of the GnRH agonist in the present study
were similar to those reported in other large-scale studies, the
effects of SPRM were very low compared to those in previous
works. In SPRM group, there were 37.3% of no respondent
patients after treatment regarding to the volume reduction
and even the size of leiomyoma was increased. Comparing
to the GnRH agonist, this percentage was significantly higher.
So we tried to find the factor that may affect the response on
shrinkage of leiomyoma after SPRM treatment. Consequently,
there was no significant related factor that affect the treatment outcome.
In the GnRH group and the SPRM group, we found that distribution of nulliparity and multiparity was different (Table 1).
We could not rule out the possibility of that differences in distribution could affect the outcome, so we evaluated whether
the parity was the direct related factor on fibroid volume
reduction. As the result, non-respondents’ rate showed no
differences according to the parity, and we found that volume
reduction response was depending on the treatment option
regardless of parity. Additionally, the maximum and minimum
values of changes in fibroid volume after SPRM treatment
showed a wide range, from 65.1% to 114.1%, showing
great variation, and this results might mean that the effect of
SPRM is diverse compared to GnRH agonist.
The main reason for the differences in results between our
study and previous works may be differences in the study
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population’s ethnicity. Most previous research targeted Caucasians, and no specific data is available regarding Asian women
thus far. Some studies show that drug can be affected by
racial/ethnic differences, especially. As described above, medications might have different effect between Asian and Caucasians, and this can also happen in using SPRM. Moreover the
formation of myomas and an increase in their size may varies
among different ethnic groups [20,21]. Another reason for
the difference in results could be the initial median volume of
leiomyoma before treatment. The median volume of the three
largest leiomyomas was 233.6 cm3 (IQR 58.8 to 411.6) in the
SPRM group and 289.0 cm3 (IQR 161.3 to 367.8) in the GnRH
agonist group in our study, while it was 79.6 cm3 in the SPRM
group and 59.2 cm3 in the GnRH agonist group in the PEARLII
study [14]. As mentioned above, the initial myoma size might
cause different result when SPRM is used. However, largescale studies on the effects of SPRM in different ethnic groups
and investigations to identify factors affecting SPRM efficacy
are needed to confirm this finding.
The present study has some limitations, such as its retrospective nature and small sample size. Additionally, different
techniques including ultrasonography, computed tomography
and magnetic resonance imaging were used to measure the
uterine fibroids volume. Nonetheless, this study is important
because it is the first attempt to demonstrate the clinical effects of SPRM in Korean patients.
In conclusion, short-term SPRM treatment seems to result
in lower shrinkage than GnRH agonist treatment in Korean
women with symptomatic fibroids.
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