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Abstract: Objective: To determine the positive effect of levonorgestrel-releasing intrauterine system (LNG-IUS) com-
bined with progesterone on endometrial thickness and pregnancy outcomes of patients with atypical endometrial
hyperplasia (AEH) or early-stage endometrial cancer (EEC). Methods: Patients with AEH or EEC admitted to our
hospital were enrolled, and assigned to a control group (con group) and a combination group (com group). Patients
in the con group were treated with LNG-IUS, while those in the com group were treated with LNG-IUS combined with
progesterone. After treatment, the two groups were compared in efficacy, menstrual blood volume (pictorial blood
loss assessment chart (PBAC) score), and changes in endometrial thickness. In addition, the incidence of adverse
drug reactions and pregnancy outcomes of the patients were analyzed. Results: Before treatment, there was no
significant difference in PBAC score and endometrial thickness between patients with AEH or EEC in the con group
and those in the com group, but after 3 months and 6 months of treatment, the com group got a better PBAC score
and better changes of endometrial thickness than the con group, and the incidence of adverse drug reactions in
the com group was also significantly lower than that in the con group. In addition, the follow-up results of pregnancy
outcomes of patients showed that the fertility rate and total effective rate of the com group were both significantly
higher than those of the con group (both P<0.05). Conclusion: LNG-IUS combined with progesterone is more effec-
tive in treating patients with AEH or EEC. It can effectively improve the endometrial thickness of patients and fertility
rate of those with fertility requirements after treatment.
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Introduction [7], sterility, and infertility [8]. In the very early
stage, the disease is usually found only by

Endometrial carcinoma (EC) and atypical hyper- chance during general screening or examina-

plasia are common clinical gynecological dis-
eases [1]. Atypical endometrial hyperplasia
(AEH) is the main manifestation of precancer-
ous lesions of EC. A large number of studies
have confirmed that AEH often coexists with EC
[2]. Therefore, endometrial hyperplasia that is
not treated promptly and effectively can easily
deteriorate into cancer, and eventually devel-
ops into endometrial adenocarcinoma. EC is
linked to genetic factors [3] and physical fac-
tors such as long-term estrogen stimulation [4],
obesity [5], hypertension [6], diabetes mellitus

tion for other reasons due to the lack of obvi-
ous symptoms in this stage. In gynecological
examination, patients with early stage EC show
no obvious abnormality, because their uterus is
normal in size and activity, and both fallopian
tubes and ovaries are soft, without lump. Only
when the disease gradually develops will the
uterus be larger and slightly soft [9]. In addition,
EC and AEH have high incidences among post-
menopausal women. Studies have shown that
approximately 5% of patients with this kind of
disease are under 40 years old [10], and they
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are in a childbearing age, but their reproductive
health and fertility are seriously threatened by
the disease. At present, the first choice for clini-
cal treatment of early-stage endometrial can-
cer (EEC) is surgical resection of uterine adnexa
[11], and patients with advanced EC are gener-
ally treated with drugs. Although the effect of
the surgical resection is ideal, it will cost the
permanent lose of fertility, which is usually
unacceptable to women of childbearing age.
Therefore, oral progesterone is taken as the
main treatment for AEH and EC. In clinical prac-
tice, it is required to choose reasonable treat-
ment methods for patients according to their
specific conditions to delay the development
of the disease and buy time for further treat-
ment.

Oral progesterone is the first choice of conser-
vative treatment at this point, but it is prone to
bring about adverse reactions such as nausea
and vomiting, weight gain, and liver function
damage after being taken at a large dose oral-
ly, and it causes poor compliance of patients
[12]. Levonorgestrel-releasing intrauterine sys-
tem (LNG-IUS), also known as mirena, means
that the levonorgestrel intrauterine sustained-
release system is placed in the uterus, which
can enhance the concentration of levonorg-
estrel in local tissues in the uterus to be much
higher than the blood concentration, thereby
significantly reducing the systemic adverse
reactions of progesterone [13]. It has been
gradually adopted to treat stage | EC. This study
mainly compared the efficacy and safety of
LNG-IUS alone and LNG-IUS combined with
progesterone in the treatment of patients with
AEH or EEC.

Materials and methods
Research objects

A total of 47 patients with EEC and 56 patients
with AEH admitted to Huaian Maternal and
Child Health Hospital from January 2018 to
December 2019 were enrolled, and assigned
to a control group (con group) and a combina-
tion group (com group). Their average age was
30.12+6.76 years, and there were 25 patients
with EEC and 20 patients with AEH in the con
group, and 31 patients with EEC and 27 pati-
ents with AEH in the com group. The inclusion
criteria of the study: Patients under 40 years
old; patients who required fertility preserva-
tion; patients diagnosed as endometrioid ade-
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nocarcinoma or AEH according to pathological
diagnosis; patients whose progesterone recep-
tor was positive in immunohistochemical stain-
ing; patients with normal serum CA125; pati-
ents without myometrial infiltration, uterine in-
volvement, and extrauterine metastasis; pati-
ents not allergic to related drugs, and those
with good compliance. The exclusion criteria of
the study: Patients with comorbid tumor in
other parts; patients with distant metastasis,
and those without fertility preservation require-
ment. There was no significant difference in ge-
neral data between the two groups (P>0.05),
so the two groups were comparable. All pati-
ents signed informed consent forms, and the
study was approved by the Ethics Committee
of Huaian Maternal and Child Health Hospital.

Methods

Patients in the com group were treated with
both LNG-IUS and oral progesterone, while
those in the con group were treated with LNG-
IUS alone. The LNG-IUS was placed in the uter-
us of each patient after the patient signed con-
sent form under the premise of fully under-
standing of the study. In addition, before the
placement, a doctor was asked to fully under-
stand the patient, inform the patient of related
information, and then carry out a series of
examinations to the patient, including hysteros-
copy, transvaginal ultrasonography, colposco-
py, TCT, routine gynecological examination, and
basic general check-up. At 4-5 days after diag-
nostic uterine curettage (generally within 1
week after a menstrual cycle), the LNG-IUS was
placed in the uterus of the patient. On the 5"
day after menstruation, the patient was asked
to orally take progesterone (medroxyprogester-
one acetate with a specification of 2 mg) at 10
mg/d for 22 consecutive days, and the treat-
ment was continued for 6 menstrual cycles.
After treatment, the difference of efficacy bet-
ween the two groups was evaluated.

Outcome measures

The efficacy on each patient was evaluated,
and the pictorial blood loss assessment chart
(PBAC) was adopted to evaluate the improve-
ment of menstruation after treatment. In addi-
tion, the changes in endometrial thickness of
each patient were analyzed by the transvagi-
nal ultrasonography, and adverse reactions in
patients after treatment were recorded. More-
over, the patients were followed up to under-
stand their pregnancy outcomes.
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Table 1. General data

Early-stage endometrial carcinoma

Atypical endometrial hyperplasia

The control  The combination ~ X*/t P-value Thecontrol The combination X%/t P-value
group (n=25) group (n=31) group (n=20)  group (n=27)

Age 0.0096 0.9217 0.0207 0.8857

<32 15 (60.0) 19 (61.3) 13 (65.0) 17 (62.9)

>32 10 (40.0) 12(38.7) 7 (35.0) 10 (27.5)
BMI (kg/m?) 0.0577 0.8102 0.1231 0.7257

<30 17 (68.0) 22(70.9) 15 (75.0) 19 (70.4)

>30 8(32.0) 9(29.1) 5 (25.0) 8(29.6)
Abnormal menstruation 0.0075 0.9307 0.0026 0.9592

Yes 14 (56.0) 17 (54.8) 12 (60.0) 16 (59.3)

No 11 (44.0) 14 (35.2) 8 (40.0) 11 (40.7)
Polycystic ovary syndrome 9 (36.0) 11 (35.5) 0.0016 0.9680 7 (35.0) 9(33.3) 0.0142 0.9051
Hypertension 7(28.0) 10 (32.3) 0.1187 0.7305 6(30.0) 7 (25.9) 0.0953 0.7575
Diabetes mellitus 6 (24.0) 8 (25.8) 0.0241 0.8767 5 (25.0) 6(22.2) 0.0495 0.8240
Family history of cancer 2(8.0) 5(16.1) 0.8361 0.3605 1(5.0) 3(11.1) 0.5511 0.4579
Insulin resistance 12 (48.0) 16 (51.6) 0.0723 0.7881 10 (50.0) 13 (48.1) 0.0158 0.9001
Table 2. Comparison of efficacy in patients after treatment

Early-stage endometrial carcinoma
Efficacy Complete Partial Stable Progressive Total
remission (CR) remission (PR) disease (SD) disease (PD) effective rate
The control group (n=25) 15 (60.0) 3(12.0) 5 (20.0) 2(8.0) 18 (72.0)
The combination group (n=31) 27 (87.1) 2 (6.4) 2(6.4) 0 29 (93.5)
X3/t 4.7641
P-value 0.0291
Atypical endometrial hyperplasia
Efficacy Complete Partial Stable Progressive Total
remission (CR) remission (PR) disease (SD) disease (PD) effective rate

The control group (n=20) 11 (55.0) 3(15.0) 6 (20.0) 1(5.0) 14 (70.0)
The combination group (n=27) 23 (85.2) 2(7.4) 2(7.4) 0 25 (92.6)
X3/t 4.1521
P-value 0.0416
Statistical analyses so the two groups were comparable (all P<

Data in this study were statistically analyzed
using SPSS 22.0. Measurement data were
expressed as the mean + standard deviation,
and compared between groups using the t test.
Enumeration data were presented by n (%), and
analyzed by the chi-square test. P<0.05 was
adopted to suggest a significant difference.
Data in this study were visualized into figures
using GraphPad Prism 8.0.

Results
Comparison of general data

There was no significant difference between
patients with EEC or AEH in the con group and
those in the com group in general clinical data,
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0.05) (Table 1).

Comparison of efficacy in patients after treat-
ment

The total effective rate of patients with EEC or
AEH in the com group was significantly higher
than that of patients with the same disease in
the con group (P<0.05) (Table 2).

PBAC score about menstrual blood volume of
patients

The PBAC scores of patients with EEC or AEH
before treatment, after 3 months of treatment,
and 6 months of treatment were compared. It
was turned out that before treatment, there
was no significant difference in PBAC score
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Table 3. PBAC score about menstrual blood volume of patients

Early-stage endometrial carcinoma

PBAC

Before treatment  After 3 months of treatment  After 6 months of treatment
The control group (n=25) 153.36+18.52 66.25+8.36 38.61+6.25
The combination group (n=31) 157.64+17.38 53.35+7.26 30.23+6.02
X2/t 0.8897 5.2199 5.0912
P-value 0.3776 <0.0001 <0.0001
PBAC Atypical endometrial hyperplasia
Before treatment  After 3 months of treatment  After 6 months of treatment
The control group (n=20) 128.64+15.23 54.6+9.26 29.62+6.57
The combination group (n=27) 129.56+£15.33 40.25+8.26 20.36+6.23
X2/t 0.2039 5.5933 4.9229
P-value 0.8393 <0.0001 <0.0001
A o B significantly lower (P<0.05)
- 25 -=- Combination - 20 -= Combination (Table 4)
E 'g i -+~ Control § 'g . -s- Control :
£ ‘g 154 £2 Pregnancy outcomes of pa-
£ E " i g 1 tients requiring fertility pres-
g o] - * g Z 05 ervation
&= &= ¥
90y % = 0:0 g Among patients with com-
& & N & . .
& < & & & plete remission, the patients
& #d-'se & é‘,@'d‘ & in the con group all asked for
& & & ¥ & & fertility preservation, and in
o oF o€ the com group, there were

Figure 1. Changes of endometrial thickness in patients. A: Endometrial
thickness in EEC patient; B: Endometrial thickness in EAH patient; *indi-

cates P<0.05 vs. the control group.

between the com group and the con group
(P>0.05), while after treatment, the PBAC sco-
res of both groups decreased, and the PBAC
score of the com group was significantly lower
than that of the con group (P<0.05) (Table 3).

Analysis on amelioration of endometrial thick-
ness

Before treatment, there was no significant dif-
ference in endometrial thickness between
patients with EEC and patients with AEH (P>
0.05), while after treatment, the endometrial
thickness of all patients became thinner, and
the thickness of the com group was signifi-
cantly thinner than that of the con group (P<
0.05) (Figure 1).

Incidence of adverse drug reactions

Compared with the con group, the incidence of
adverse drug reactions in the com group was
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unmarried and divorced pati-
ents, so patients who asked
for fertility preservation were
fewer. In terms of patients
with EEC who required ferti-
lity preservation, the fertility rate of the com
group (55%) was significantly higher than that
of the con group (20%). In terms of patients
with AEH who required fertility preservation,
the fertility rate of the com group (62%) was
also significantly higher than that of the con
group (18.1%) (P<0.05) (Table 5).

Discussion

Modern medicine believes that the occurrence
of endometrial hyperplasia is mainly related to
the constant stimulation of estrogen on endo-
metrium and the lack of progesterone in the
body for antagonism [14], which leads to ab-
normal menstruation of patients. Endometrial
hyperplasia is mainly manifested as an ovula-
tory dysfunction, and it will induce cancer in
severe cases, namely EC. Oral progesterone
can resist the induction of estrogen on the pro-
liferation of endometrium, so it is effective in
the treatment of endometrial hyperplasia to a
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Table 4. Comparison of adverse drug reactions in patients

Weight Menstrual Mammary Nausea and Dizziness and The total
gain changes swelling pain vomiting hypodynamia incidence
Early-stage endometrial carcinoma The control group (n=25) 1(4.0) 3(12.0) 2 (8.0) 1(4.0) 2 (8.0) 9 (36.0)
The combination group (n=31) 0 (0) 2 (6.5) 1(3.2) 1(3.2) 0 (0) 4(12.9)
X/t 8.0953
P 0.0441
Atypical endometrial hyperplasia The control group (n=20) 1 2 1 2 1 7
The combination group (n=27) 0 1 1 0 1 3
X/t 3.9151
P 0.0479

Table 5. Comparison of pregnancy outcomes of patients

Number of patients

requiring fertility Number of patients Pregnancy Number of Successful Fertility

preservation with pregnancy rate pregnancies  delivery rate
Early-stage endometrial carcinoma The control group (n=25) 15 7 7/15 12 3 1/5
The combination group (n=31) 20 13 13/20 19 11 11/20
X/t 4.3751
P-value 0.0365
Atypical endometrial hyperplasia The control group (n=20) 11 5 5/11 9 2 2/11
The combination group (n=27) 16 12 3/4 13 10 5/8
X/t 5.1851
P-value 0.0228
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certain extent. However, during treatment, pro-
gesterone should be used in a large dose and
for a long term, which may bring about a wide
range of adverse reactions to the whole body,
but if the treatment of progesterone does not
continue, patients will face a higher rate of
recurrence [15]. One study has shown that
after treatment with medroxyprogesterone, ly-
nestrenol, or norethisterone for 3 months, the
endometrial reversal rates of patients are all
low, and the patients still require further treat-
ment [16]. LNG-IUS is a T-shaped intrauterine
device placed in the uterine cavity. The T-shap-
ed plastic frame is a frame made of polyethyl-
ene, with a hormone repository around the
trunk. It contains a total of 52 mg levonorg-
estrel and can release 20 pg levonorgestrel
into the uterine cavity every day, and the re-
leased drug directly acts on the endometrium
and myometrium. Progesterone with a local
high concentration in the uterus can better
inhibit the proliferation of endometrium, and
after treatment with it, endometrium will ch-
ange to be in secretory phase or atrophy and
the interstitial cells will become decidualized
[17, 18].

In this study, we compared the efficacy of LNG-
IUS alone and LNG-IUS combined with proges-
terone in the treatment of patients with AEH or
EEC. After 3 months and 6 months of treat-
ment, the com group got better PBAC score
and better changes of endometrial thickness
than the con group, and the incidence of
adverse drug reactions in the com group was
also significantly lower than that in the con
group. It has been reported that LNG-IUS has
good curative effect on atypical complex hyper-
plasia or EC and contributes to good fertility
outcomes [19]. The follow-up results of preg-
nancy outcomes revealed that the fertility rate
of the com group was significantly higher than
that of the con group, and the total effective
rate of the com group was significantly higher
than that of the con group. As an intrauterine
system, LNG-IUS is a white tubular drug with
antiestrogenic activity and with an opaque film
on the outer layer [20]. One previous study has
found that gonadotropin-releasing hormone
agonist combined with LNG-IUS can be used
as an alternative therapy to retain fertility in
patients with EC or AEH [21].

The placement of the system into the uterus
will cause local accumulation of high-concen-
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tration levonorgestrel, which directly and accu-
rately acts on endometrial stroma and endo-
metrial gland to exert the antagonistic effect
on endometrial hyperplasia, promotes the atro-
phy of endometrium, increases the viscosity of
cervical mucus, prevents sperm from entering
the cervical canal to prevent fertilization, con-
verts the endometrium from proliferative type
to secretory type, and reduces and shortens
menstruation [22, 23]. However, if it is used
alone, it needs a long course of treatment, and
older patients with fertility requirement may
have to face a delay in giving birth. Progester-
one belongs to estrogen, mainly secreted by
luteohormone [24], which is effective in pre-
venting fertilization, increasing patients’ body
temperature, promoting blood circulation, en-
hancing endometrial hyperplasia, preventing
maternal abortion, and ensuring normal men-
strual cycle [25]. Estrogen can maintain acidic
environment for vagina, enhance antibacterial
ability of vagina, coordinate menstrual cycle,
ensure normal menstrual flow, increase extra-
cellular fluid, and promote water and sodi-
um conservation [26]. However, progesterone
needs a long course of treatment and has
enormous side effects, which will increase the
burden of the liver and kidney and increase the
incidence of other complications [27]. During
combination use of LNG-IUS and progester-
one, LNG-IUS will not increase blood concen-
tration and has little side effect, and progester-
one can shorten the use of drugs and reduce
systemic adverse reactions. Such a comple-
mentary effect can improve the treatment
compliance of patients and shorten the course
of treatment for patients who require fertility.

To sum up, LNG-IUS combined with progester-
one can improve the efficacy on patients with
AEH or EEC, improve their menstrual status
and endometrial thickness, and shorten the
treatment course required by one single drug
on the basis of reducing adverse reactions, so
it is worthy of clinical application.
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