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This study focused on analyzing the differences in efficacy of different doses of mifepristone in the treatment
of uterine fibroids. 117 uterine fibroid patients admitted between September 2018 and September 2022 were
selected and divided into two groups including 55 patients (control group) receiving 25.0 mg mifepristone oral
therapy and 62 patients (research group) receiving 12.5 mg mifepristone oral therapy, both once daily for
three menstrual cycles. Clinical evaluation included efficacy, occurrence of adverse drug reactions (dizziness,
nausea, vomiting, and elevated alanine aminotransferase level), uterine volume, fibroid volume, and the levels
of estradiol, luteinizing hormone, follicle-stimulating hormone, insulin-like growth factor-1, and transforming
growth factor-beta 1. The data showed a similar total effective rate in the two groups. However, a markedly
lower incidence of adverse drug reactions was determined in the research group vs. the control group. Besides,
after treatment the research group had evident reductions in uterine volume, fibroid volume, as well as estradiol,
luteinizing hormone, follicle-stimulating hormone, insulin-like growth factor-1, and transforming growth
factor-beta 1 levels, which were statistically decreased compared with the control group. Therefore, low-dose
mifepristone is equivalent to the conventional dose in treating uterine fibroids, with obvious advantages in
medication safety, which will not only significantly reduce the volume of uterus and fibroids, but also inhibit

the levels of serum sex hormones and disease progression, thus effectively inhibiting disease deterioration.
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Uterine Fibroids (UFs) are benign tumors of
the reproductive organs that negatively affect
a woman's fertility and quality of life, and may
also contribute to adverse pregnancy outcomes in
women!"?!, The pathological mechanism of UFs is
complex, which may be associated with multiple
small and medium-sized leiomyomas caused by
Mediator of Ribonucleic Acid (RNA) polymerase II
transcription subunit 12 (MED12) gene mutations,
or epigenetic disorders attributed to High Mobility
Group protein 2 (HMGA2) overexpression-induced
chromosomal instability or aberration®®. Age, diet,
obesity, caffeine, hypertension, family history and
premenopausal status are shown to increase the
risk of UFs™*31, In addition, most patients with the
disease have atypical symptoms, while 30 % present
with experience anemia, pain, frequent urination,
menorrhagia, pelvic discomfort, constipation or
infertility, abnormal uterine bleeding, and other
typical clinical symptoms!®”. The major treatment
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strategies for UF patients are surgery and
pharmacotherapy. The former may be associated
with a higher reoperation rate and potential long-
term sequelae; while the latter, though it may lead
to some side effects, it is more acceptable and
therapeutic to women as a non-surgical long-term
treatment regimen!®!%, This study aims to provide
better treatment options for UF patients from a
drug treatment perspective.

Mifepristone (Mif), a derivative of
19-nortestosterone, has anti-progesterone
and anti-glucocorticoid activities and can be
used for miscarriage management, emergency
contraception, aswell as forreducing fibroid volume
and relieving symptoms!'''2. A rat experiment
showed that the role of Mif in drug abortion
may be related to increase in expression levels
of Malondialdehyde (MDA), activated caspase
3, caspase 9 and recombinant B-cell lymphoma
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2 (Bcl-2)-associated X protein (BAX), as well
as the down-regulation of Superoxide Dismutase
(SOD) and Bcl-2M31, Besides, compared with RFA
intervention alone, Mif combined with ultrasound-
guided Radiofrequency Ablation (RFA) for large
UFs has been indicated to not only significantly
reduce the mean ablation time and mean number of
punctures, but also improve the average resolution
rate of UFs, the quality of life and symptom scores
without causing major complications, suggesting
that Mif also has certain therapeutic potential in
large UFst'¥. The dosage of Mif in the treatment
of UFs is still controversial. This study attempts
to analyze the difference in efficacy of different
doses of Mif in UF treatment, so as to provide a
reliable basis for clinical administration of Mif in
UFs.

MATERIALS AND METHODS

Patients and clinical data:

117 UF patients treated at The First Affiliated
Hospital of USTC between September 2018
and September 2022 were selected, of which 55
patients in the control group received 25.0 mg of
Mif and 62 patients in the research group received
12.5 mg of Mif. In the control group, the age,
UF diameter, and gravidity were (37.42+6.84)
y, (3.61+£1.06) cm and 2.53+0.84, respectively.
Patients in the research were (36.53+5.98) y
old, with an UF diameter of (3.69+1.08) cm and
a gravidity of 2.35£1.01. The age, UF diameter,
gravidity, and other information of the two groups
were clinically comparable (p>0.05). This study
was approved by the Ethics Committee of The
First Affiliated Hospital of USTC, Division of Life
Sciences and Medicine, University of Science and
Technology of China.

Inclusion criteria:

Women diagnosed as UF!®); non-menopausal
women with symptoms such as menstrual disorders,
dysmenorrhea, abdominal tenderness and mass;
women with no contraindications to Mif; presence
of surgical contraindications; patients with normal
mental and cognitive abilities; non-lactating or
pregnant patients and patients who provided
written informed consent are included in the study.

Exclusion criteria:

Patients with cardio-cerebrovascular diseases
or hepatic and renal insufficiency; presence of
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endometrial lesions, other tumors, or lesions of
the cervix, uterus or adnexa uteri and patients with
defective medical records are excluded from the
study.

Research methods:

The control group received 25.0 mg of Mif
(Shanghai New Hualian Pharmaceutical Co.,
Ltd., Batch no.: H10950202), which was orally
administered once daily starting on the 1% d of
the menstrual cycle. The research group used Mif
in a similar way as the control group, except that
the dosage was 12.5 mg. Both groups were treated
continuously for 3 menstrual cycles.

Outcome measures:

Data on efficacy, occurrence of Adverse Drug
Reactions (ADRs), uterine volume, fibroid volume,
Estradiol (E2), Luteinizing Hormone (LH),
Follicle Stimulating Hormone (FSH), Insulin-
like Growth Factor-1 (IGF-1) and Transforming
Growth Factor-Beta 1 (TGF-f1) were collected for
comparative analyses. Among them, the efficacy
was assessed as significantly effective indicates
reduction in fibroid volume >50 % compared
with the baseline (before treatment), the basically
recovered menstrual flow and menstrual cycle;
effectiveness indicates a 20 %-50 % decrease in
fibroid volume compared to the baseline, as well
as improved but not recovered menstrual flow and
menstrual cycle; ineffectiveness indicates a <20 %
reduction in fibroid volume with no improvement
in menstrual flow or menstrual cycle. ADRs
mainly included dizziness, nausea and vomiting
and elevated Alanine Aminotransferase (ALT)
level, and the incidence rate was calculated.
Changes in uterine volume and fibroid volume
before and after treatment were detected by color
Doppler ultrasound. E2, LH, FSH, all sex hormone
indices, were also measured. Before detection,
fasting cubital venous blood was collected from
each patient and centrifuged to obtain serum
samples for the measurement of the above sex
hormone indices using radioimmunoassay. The
quantification of IGF-1 and TGF-1 was employed
by Enzyme-Linked Immunosorbent Assay (ELISA)
and microplate reader.

Statistical analyses:

Measurement data were statistically described by
mean+Standard Error of the Mean (SEM), and the
comparison between groups was performed by
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the independent sample t test. Count data were
represented by frequency (%), and the comparison
between groups was made by the Chi-square (%)
test. Data were analyzed using GraphPad Prism
7.0 and p<0.05 is considered as statistically
significant.

RESULTS AND DISCUSSION

The general data of two groups of UF patients
was compared as shown in Table 1. No notable
differences were identified between the research
and control groups in terms of age, UF diameter,
gravidity, course of disease, and myoma type
(p>0.05).

After treatment with Mif at different doses, the
efficacy analysis of two groups of UF patients was
compared as shown in Table 2. The two groups

showed no statistical significance in the total
effective rate (p>0.05).

ADRs of two groups of UF patients under the
influence of different doses of Mif were compared
as shown in Table 3. The ADRs such as dizziness,
nausea and vomiting, and elevated ALT level were
observed and counted, and an obviously lower
overall incidence was determined in the research
group compared to the control group (0.00 % vs.
9.09 %, p<0.05).

The uterine volume and fibroid volume were
similar between the two groups at baseline
(before treatment) (p>0.05), but they decreased
significantly in both groups after treatment
(p<0.05), with even more significant decrease
in the research group (p<0.05) compared to the
control group (fig. 1).

TABLE 1: COMPARATIVE ANALYSIS OF GENERAL DATA OF TWO GROUPS OF UF PATIENTS

Characteristics

Control group (n=55) Research group (n=62) y2/t value p value

Age (years) 37.42+6.84 36.53+5.98 0.751 0.454
UF diameter (cm) 3.61x£1.06 3.69+1.08 0.403 0.687
Gravidity (times) 2.5310.84 2.35+1.01 1.04 0.3
Course of disease 2.95:1.01 2.61:1.05 1.78 0.078
(years)
Myoma type
Mixed myoma 5(9.09) 7 (11.29)
Submucous myoma 6 (10.91) 10 (16.13)

0.931 0.818
Subserous myoma 5(9.09) 5 (8.06)
Intramural myoma 39 (70.91) 40 (64.52)

TABLE 2: EFFICACY ANALYSIS OF MIF AT DIFFERENT DOSES ON UF PATIENTS AFTER TREATMENT

Group n Marked effectiveness Effectiveness Ineffectiveness Total effective rate
Control 55 27 (49.09) 25 (45.45) 3 (5.45) 52 (94.55)
Research 62 27 (43.55) 31 (50.00) 4 (6.45) 58 (93.55)

e 0.052

p 0.821
TABLE 3: ADR’S OF UF PATIENTS UNDER THE INFLUENCE OF DIFFERENT DOSES OF MIF

Group n Dizziness Nausea and vomiting Elevated ALT level Total
Control 55 2 (3.64) 2 (3.64) 1(1.82) 5(9.09)
Research 62 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

e 5.888

p 0.015
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Fig. 1: Uterine volume and fibroid volume of UF patients under the influence of different doses of Mif, pre- and post-treatment (A): Uterine volume

and (B): Fibroid volume in two groups of UF patients

Note: (3 ): Control group and ( M ): Research group, *p<0.05 and ** p<0.01

Before treatment, the E2, LH, and FSH, all sex
hormone indicators showed no significant inter-
group differences (p>0.05), but the aforementioned
indicators in both groups were significantly
reduced after treatment (p<0.05), with even lower
E2, LH, and FSH levels in the research group as
compared to the control group (p<0.05) (fig. 2).

Before treatment, serum indicators related to
disease progression, such as IGF-1 and TGF-B1,
were detected and no significant differences were
found between two groups (p>0.05); but these
indices reduced significantly after treatment
(p<0.05), with even lower levels in the research
group (p<0.05) compared to the control group (fig.
3).

UFs are benign lesions of endometrial glands
and stroma located in the myometrium that may
involve inflammation, fibrosis, neuroangiogenesis
and abnormal sex steroid hormones!'®l. Moreover,
the lifetime prevalence of UFs in women can be as
high as 80 %, and the disease appears in patients
during perimenopause or menopause, it usually
presents only as abnormal uterine bleeding!'”.
Therefore, it is necessary to increase research
investment from the treatment of UF to alleviate
the clinical symptoms of UF patients and reduce
the risk of UFs.

Many previous studies have conducted comparative
analysis of the therapeutic effect of 5.0 mg and
2.5 mg Mif in UF, confirming that 2.5 mg Mif
can achieve considerable effects on improving
patients’ quality of life despite a small reduction
in the volume of fibroids!'®!. Another study pointed
out that 5.0 mg and 2.5 mg Mif have similar
effects in reducing the fibroid volume, and the
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improvement in symptoms was sustained for 1
y9. A total of 117 UF patients were enrolled in
this study, with patients receiving 25.0 mg Mif and
those receiving 12.5 mg Mif being assigned to the
control group and the research group respectively,
to comparatively analyze the effects of different
doses of Mif on the clinical efficacy of UFs. Our
results showed that the total effective rate of
the research group was equivalent to that of the
control group (93.55 % vs. 94.55 %), suggesting
that Low-Dose (LD) Mif (12.5 mg) is as effective
as conventional dose Mif (25.0 mg) in UF patients.
The therapeutic mechanism of Mif in UF has been
reported to be strongly related to its inhibition of
the formation of Extracellular Matrix (ECM) in
UFs, which is manifested by its down-regulation
of ECM components such as Collagen Alpha
I(I) gene (COL1A1), fibronectin, versican, and
dermatopontin in human leiomyoma cells??. Tt
has also been shown that the anti-UF therapeutic
effect of Mif may be regulated by syndecan-1,
and the inhibitory effect on UF cell proliferation
and ECM can be enhanced when syndecan-1 is
knocked down!!l. Subsequently, the incidence of
ADRs such as dizziness, nausea and vomiting,
and elevated ALT levels was found to be markedly
lower in the research group vs. the control group
(0.00 % vs. 9.09 %), indicating that LD-Mif has a
better clinical safety profile than the conventional
dose.

Furthermore, the post-treatment uterine volume
and fibroid volume of the research group were
significantly reduced than the baseline and the
control group, indicating better effects of LD-Mif
than the conventional Mif dose on reducing uterine
volume and fibroid volume.
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Fig. 2: Sex hormone indices of UF patients under the influence of different doses of Mif, pre- and post-treatment (A): E2 levels; (B): LH levels and

(C): FSH levels in both groups of UF patients

Note: (3 ): Control group and ( Il ): Research group, *p<0.05 and ** p<0.01
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Fig. 3: Serum indices related to disease progression of UF patients under the influence of different doses of Mif, pre- and post-treatment (A): IGF-1

levels and (B): TGF-B1 levels in both groups of UF patients

Note: (3 ): Control group and ( M ): Research group, *p<0.05 and ** p<0.01

One study suggests that the reduction of
fibroid volume by Mif may be associated with
its competitive binding and antagonism to
progesterone receptors?s. In the study of Shen
et al. Mif is beneficial to reduce uterine volume
and fibroid volume in premenopausal UF patients
while exerting a significant effect on relieving
leiomyoma-related symptoms, consistent with
our observations!?*l. After testing the sex hormone
indices such as E2, LH and FSH, it was found that
their post-treatment levels in the research group
were significantly reduced compared with the
baseline and control group, suggesting that LD-
Mif can significantly relieve the abnormalities
of sex hormone indices in UF patients, similar to
the research results of another study®¥. IGF-1, a
hormone with similar structure to insulin, modulates
cell growth, metabolism and programmed cell
death, and is also involved in UF growth*.
TGF-B1, one of the components of a polypeptide,
is closely related to UF pathophysiology, and its
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overexpression will stimulate UF tumor growth,
metastasis and metabolic enhancement to a certain
extent?! and both of them are closely related
to UF progression. The measurement of serum
indices related to disease progression (IGF-1 and
TGF-B1) revealed their evidently reduced levels
in both groups after treatment, with even lower
levels in the research group, indicating that the
LD-Mif treatment used in the research group
can significantly inhibit the abnormal expression
of IGF-1 and TGF-B1. According to Shen et al.
the therapeutic effect of Mif in UF is related to
its inhibition of IGF-1 signaling pathway, and
overexpressing IGF-1 can significantly promote
UF cell growth, suggesting that IGF-1 is a potential
important target for Mif to play an anti-UF rolef],

In summary, LD-Mif has the same efficacy as the
conventional Mif dose and a favorable clinical
safety profile for the treatment of UFs, which can
significantly reduce uterine volume and fibroid
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volume, and inhibit serum E2, LH and FSH, IGF-
1, and TGF-P1 levels, which deserves clinical
popularization. Our findings can provide new
insights and choices for medication management
in UF patients.
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