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Abstract: Objective: To explore the therapeutic efficacy of the levonorgestrel-releasing intrauterine system combined
with turtle shell decocted pills for endometriosis and their effect on cellular immune function. Methods: Clinical
data of 118 patients with endometriosis admitted to Taizhou First People’s Hospital from January 2019 to January
2020 were retrospectively analyzed. The patients were assigned into a single-drug group (n=68) and a combined
traditional Chinese medicine group (n=50) according to treatment methods. The single-drug group was treated with
the levonorgestrel-releasing intrauterine system, and the combined traditional Chinese medicine group was treated
with additional turtle shell decocted pills for three cycles for a total of 12 weeks. Enzyme-linked immunosorbent
assay was adopted to measure the concentration of Th1 cytokines (tumor necrosis factor (TNF)-a and interferon
(IFN)-y) and Th2 cytokines (interleukin (IL)-6 and IL-10), and the protein level of programmed cell death 1 (PD-1) and
programmed cell death ligand 1 (PD-L1). The levels of serum luteinizing hormone (LH), follicle stimulating hormone
(FSH), and estradiol (E2) were compared between the two groups. The response rate of treatment, the control rate
of blood pressure and the incidence of adverse reactions were recorded in both groups. Results: The response rate
of treatment in the combined traditional Chinese medicine group was higher than that in the single-drug group
(P<0.05). Compared to before treatment, the TNF-a and IFN-y increased in both groups after treatment, and the
expressions were higher in the combined traditional Chinese medicine group than in the single-drug group (all
P<0.05). After treatment, the levels of IL-6, IL.-10, PD-1, and PD-L1 decreased, and the decreases in the combined
traditional Chinese medicine group were greater than those in the single-drug group (all P<0.05). Serum LH, FSH
and E2 levels before and after the treatment in the two groups were not statistically different (all P>0.05). The inci-
dence of treatment-related adverse reactions between the two groups of patients was also not statistically different
(P>0.05). Conclusion: Turtle shell decocted pills can increase the clinical efficacy of levonorgestrel-releasing intra-
uterine system in the treatment of endometriosis, reduce levels of PD-1, and PD-L1 and improve cellular immune
function. The pills do not affect the secretion of ovarian hormones or increase adverse reactions.
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Introduction ously affect patients’ quality of life [4, 5]. It has
been confirmed that EMS is a hormone-depen-
Endometriosis (EMS), one of the common dis- dent disease [6]. Even though the growth of
eases in gynecology, is related to immune, endometrium is benign, it has carcinoid mani-
genetic, and other factors [1-3]. EMS is com- festations such as implantation, invasion, and
monly seen in women of childbearing age, with distant metastasis. With the increasing rate of
an incidence of nearly 1/4. The main pathogen- cesarean section and induced abortion, the
esis of EMS is that endometrial tissue moves incidence of EMS is increasing annually, so
out the corpus uteri due to various reasons, improving the diagnosis and treatment has
causing discomforts such as menstrual pain, important clinical significance.
lower abdomen pain, menstrual cycle disorder,
and even infertility. Those symptoms can bring The main treatments for EMS in the past include

different degrees of fertility pressure, and seri- surgical resection, uterine artery embolization,
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hysterectomy, and progesterone antagonists
[7, 8]. However, the above-mentioned treat-
ments have disadvantages such as poor effect,
high recurrence rate, or low acceptability from
patients. Progesterone can correct the imbal-
ance of sex hormones and obtain promising
effects. Oral hormones are favored by patients
and front-line doctors because of their better
tolerance, but the treatment effect is affected
by patient’'s compliance. In recent years, the
intrauterine hormone release system has been
widely used due to the advantage of sustained
release of hormones. Among them, the levo-
norgestrel-releasing intrauterine system, also
known as Mirena, is the most common. Pre-
vious studies have initially confirmed its ef-
fectiveness in the treatment of EMS [9, 10].
Traditional Chinese medicine can play a syner-
gistic role in the treatment of EMS. Although a
study confirmed the practical effect of turtle
shell decocted pills in the treatment of adeno-
myosis, the study [11] was limited by the clini-
cal endpoint, and the observation of corre-
sponding objective immune function and sero-
logical indicators was missing. Therefore, re-
search on the biological serum indices is of
great significance to evaluate the clinical effi-
cacy of turtle shell decocted pills for treating
EMS. In this study, we explored the clinical
effects of turtle shell decocted pills combined
with a levonorgestrel-releasing intrauterine sys-
tem in the treatment of EMS from a serum
level, so as to provide novel research directions
for treatment.

Materials and methods
General data

A total of 118 patients with EMS treated in
the gynecological outpatient of Taizhou First
People’s Hospital from January 2019 to January
2020 were enrolled as the research subjects.
The patients were assigned into a single-drug
group and a combined traditional Chinese med-
icine group according to the treatment meth-
ods. The single-drug group was treated with
levonorgestrel-releasing intrauterine system,
and the combined traditional Chinese medicine
group was given additional turtle shell decoct-
ed pills. This study was approved by the Ethics
Committee of Taizhou First People’s Hospital.

Inclusion criteria: 1) patients with an age =20
years old; 2) patients who met the related diag-
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nostic criteria for EMS and the standard from
French National Society of Gynecologists and
Obstetricians [12]; 3) patients with enlarged
uterus according to doppler ultrasound; 4)
patients without previous treatment history;
and 5) patients without a desire for pregnancy.

Exclusion criteria: 1) patients with a history of
mental illness; 2) patients with fertility needs;
3) patients with a history of traditional Chinese
medicines treatment; 4) patients who received
hormone therapy; 5) patients complicated with
other tumors including but not limited to gyne-
cological oncology; 6) patients with abnormal
blood coagulation function.

Treatment methods

To place the levonorgestrel-releasing intrau-
terine system, all patients underwent a com-
prehensive gynecological examination before-
hand. The size and position of the uterus were
checked with the combination of transvaginal
Doppler ultrasound. The levonorgestrel-releas-
ing intrauterine system was placed 5-7 days
after the start of a menstrual period. Patients
and their family members were told about re-
lated risks, follow-up matters, and precautions
before the operation. A written consent form
was also obtained before operation. After rou-
tine disinfection, the Mirena (52 mg levonorg-
estrel; Bayer Schering Pharma Oy, Guangzhou
Branch of Bayer Healthcare Co., Ltd., China)
was placed in the uterus, and various related
indicators and the ovarian function were tested
after the operation.

For patients in the combined traditional Chi-
nese medicine group, turtle shell decocted
pills (Sinopharm Zhonglian Pharmaceutical Co.,
Ltd., Nanjing, China) were orally administered, 3
g each time and twice a day except during the
menstrual period. Patients were instructed to
avoid smoking, drinking alcohol or having spicy
food during the therapy. The treatment lasted
for a total of 3 cycles.

Outcome measures

Primary outcome measures included immune-
related indictors and clinical efficacy. Venous
blood (3-5 mL) was drawn from the patients
before and after treatment. The blood sample
was centrifuged and stored for later analys-
es. The concentrations of Th1 cytokines, tumor
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necrosis factor (TNF)-a« (Art. No. SEKS-0003,
from Ricky Biotech Co., Ltd, Shanghai, China)
and interferon (IFN)-y (Art. No. FT-B9136S,
from Ricky Biotech Co., Ltd, Shanghai, China),
and Th2 cytokines, interleukin (IL)-6 (Art. No.
FT-B9580S, from Fantai Biotech Co., Ltd, Sh-
anghai, China) and IL-10 (Art. No. FT-B9143S,
from Fantai Biotech Co., Ltd, Shanghai, China),
and the protein levels of programmed cell
death 1 (PD-1, Art. No. AbO0377-1.32-BS, from
Otwo Biotech, Shenzhen, China) and progra-
mmed cell death ligand 1 (PD-L1, Art. No.
PLO402884, from Dakewe Biotech Co., Ltd,
Beijing, China) were measured by double-anti-
body sandwich enzyme-linked immunosorbent
assay. To assess the clinical efficacy, the picto-
rial blood loss assessment chart designed by
Higham was used after three months of treat-
ment to evaluate the menstrual volume of the
patient [13]. According to the staining size of
menstrual pads, the menstrual volume was
divided into three levels. A stained area less
than 1/3 was mild and scored as 1 point. A
stained area of 1/3-3/5 was moderate and
scored as 5 points. A full stained menstrual
pad was severe and scored as 20 points.
Meanwhile, Beta-ultrasound was used to as-
sess the size of the uterus before and after
treatment. The combination of menstrual vol-
ume and uterine size was used to evaluate the
clinical efficacy. Markedly effective referred to
normal menstrual volume, reduced uterine size
and no dysmenorrhea. Effective referred to no
change in uterine size but greatly reduced men-
strual volume. Ineffective referred to aggrava-
tion in menstrual volume and dysmenorrhea.
Response rate = (cases of markedly effective +
case of effective)/total number of cases
*100%.

Secondary outcome measures included sex
hormone levels and incidence of adverse re-
actions. To measure the sex hormone levels,
peripheral venous blood was collected from
patients before and after treatment. Then, lev-
els of luteinizing hormone (LH), follicle stimu-
lating hormone (FSH) and estradiol (E2) were
measured using an automatic chemilumines-
cence analyzer (ABBOTT ARCHITECT i2000SR,
USA) and corresponding supporting reagents.
In terms of the incidence of adverse reactions,
menstrual disorders, facial acne, breast pain,
and increase in body mass index (over 10% of
the baseline) were recorded based on previous
literature and the general conditions of the
enrolled patients [14]. The incidence of adverse
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reactions = cases with adverse reactions/total
number of cases *100%.

Statistical analyses

SPSS 23.0 statistical software was used. The
measured variables were expressed as mean +
standard deviation (X % sd). The intragroup
comparison between pretreatment and post-
treatment indicators was performed by paired t
test. The intergroup comparison was performed
by independent sample t test. The counted vari-
ables were compared by chi-square test. A dif-
ference of P<0.05 was significant.

Results
Intergroup comparison of baseline data

The two groups showed no statistically signifi-
cant differences in disease course, age, body
mass index, menstrual cycle, marriage history
and childbearing history (all P>0.05). See Table
1.

Intergroup comparison of response rate

In the combined traditional Chinese medicine
group, markedly effective was shown in 34
cases, effective in 12 cases, and ineffective
in 4 cases, with a response rate of 92.00%
(46/50). In the single-drug group, markedly
effective was shown in 25 cases, effective in
22 cases, and ineffective in 21 cases, with a
response rate of 69.12% (47/68). The response
rate in the combined traditional Chinese medi-
cine group was higher than that of the single-
drug group (x2=7.717, P=0.005). See Table 2.

Inter- and intra-group comparison of immune
function related Th1/Th2 cytokines

No significant differences were shown in the
concentrations of TNF-a and IFN-y in intergroup
comparisons before treatment (both P>0.05).
The posttreatment TNF-a and IFN-y in both
groups were higher than those pretreatment,
and the levels were higher in the combined tra-
ditional Chinese medicine group than those in
the single-drug group, with significant differ-
ences (all P<0.05). See Table 3.

Inter- and intra-group comparison of levels of
PD-1 and PD-L1

No significant differences were shown in the
levels of PD-1 and PD-L1 in intergroup compa-
rison before treatment (both P>0.05). The post-
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Table 1. Comparison of general data between the two groups

Combined traditional Chinese

Single-drug

Group group (n=68) medicine group (n=50) X/t P
Length of disease (years) 4.58+0.95 4.73+1.13 -0.782 0.436
Age (Y) 45.3+3.6 45.6+£3.9 -0.505 0.614
BMI (kg/m?) 22.63+2.83 22.07+2.91 1.050 0.296
Menstrual cycle (days) 28.27+3.29 29.08+3.27 1.325 0.188
Marriage history 0.005 0.945
Yes 49 42
No 19 8
Childbearing history 0.001 0.967
One 38 29
Two or above 30 21

Note: BMI: body mass index; 2 statistical value of chi-square test, comparison between the single-drug group and the com-
bined traditional medicine group; t: statistical value of t test, comparison between the single-drug group and the combined

traditional medicine group.

Table 2. Comparison of clinical efficacy between the two

groups

Discussion

Combined traditional

Group Chinese medicine group

Single-drug

EMS is a common chronic and diffi-
cult-to-treat disease in gynecology. At

Clinical efficacy

Markedly effective 34
Effective 12
Ineffective 4
Response rate 46/50 (92.00%)
X2 7.717
P 0.005

47/68 (69.12%)

present, the opinions about pathogen-
esis are not unified yet. The theories
of menstrual blood reflux and EMS
implantation are commonly seen, but
these cannot explain the fact that
some patients with menstrual blood
reflux have no endometrium implanta-
tion [15]. Further research has shown

Note: x?: statistical value of chi-square test, comparison between the
single-drug group and the combined traditional medicine group; t: statis-
tical value of t test, comparison between the single-drug group and the

combined traditional medicine group.

treatment levels of PD-1 and PD-L1 were lower
than those of pretreatment in both groups and
were also lower in the combined traditional
Chinese medicine group than in the single-drug
group, with significant differences (all P<0.05).
See Figures 1 and 2.

Intergroup comparison of postoperative ovar-
ian function-related indicators

The differences in postoperative ovarian func-
tion-related indicators were not significant bet-
ween the two groups (all P>0.05). See Table 4.

Intergroup comparison of the incidence of
treatment-related adverse reactions

The incidences of adverse reactions between
the two groups were not significantly different
(all P>0.05). See Table 5.
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that the baseline characteristics (such
as genetics, endocrine hormone di-
sorders and immune dysfunction) of
patients also play an important role in
the occurrence and development of
EMS [16, 17]. Immune function cells, such as T
cells for cellular immunity, are a type of multi-
functional cells. Disorders in cell counts and
cell function are the main cytologic abnormality
of immune function. T helper type 1 (Th1) cells
can secrete TNF-a and IFN-y to enhance cellu-
lar immunity, while Th2 cells can secrete IL-6
and IL-10 to inhibit immunity [18]. In addition,
targeted studies have confirmed that PD1 can
inhibit T cell activation and proliferation through
PD-L1, thereby inhibiting immune system-re-
lated function and causing T cell apoptosis,
which has been initially confirmed in diseases
of respiratory and digestive systems [19].
Therefore, Thl and Th2 downstream factors
and PD-1 related proteins can be used as main
indicators to reflect the abnormal immune func-
tion of patients.
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Table 3. Comparison of immune function before and after treatment between the 2 groups

Indicator Time Single-drug group (n=68) Combined traditional Chinese medicine group (n=50)
Th1 cytokines
TNF-a (ng/L) Before treatment 16.01+3.51 15.88+3.44
After treatment 35.82+9.32aF 63.57+8.76°
IFN-y (ng/L) Before treatment 18.74+4.73 19.03+5.92
After treatment 34.84+5.052° 56.39+7.46°
Th2 cytokines
IL-6 (ng/L) Before treatment 89.03+14.69 88.79+13.40
After treatment 154.73+£22.922F 65.70+4.82°
IL-10 (ng/L) Before treatment 21.40+5.01 22.35+4.35
After treatment 19.04+5.962° 15.56+3.212

Note: a, P<0.05, compared with before treatment; b, P<0.05, compared with the combined traditional Chinese medicine group.
TNF-a: tumor necrosis factor-a, IFN-y: interferon-y, IL-6: interleukin-6, IL.-10: interleukin-10.
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Figure 1. Comparison of PD-1 level before and after treatment be-
tween the two groups. Comparison between before and after treat-
ment in the single-drug group or the combined traditional medicine
group was conducted using paired t test. PD-1: programmed cell
death 1.
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Figure 2. Comparison of PD-L1 protein between two groups before
and after treatment. Comparison before and after treatment in the
single-drug group or the combined traditional medicine group was
conducted using paired t test. PD-L1: programmed cell death ligand
1.
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This study showed that both groups
obtained favorable clinical efficacy
after using Mirena, which further
confirmed that sustained release
of progesterone can be used as a
therapeutic target [20]. Possibly
because of the increased secretion
of estrogen and progesterone resis-
tance in patients with EMS, effec-
tive estrogen suppression can alle-
viate clinical symptoms. Similar re-
sults have also been reported be-
fore [21]. Traditional Chinese medi-
cine also plays an important role in
the treatment of EMS. It dialectically
believes that EMS is mainly “blood
stasis and hard nodules”, so the
treatment focuses on removing bl-
ood stasis and dispelling nodules.
Turtle shell decocted pills have a
promising efficacy. Preliminary ef-
fects have been obtained in women
with ovarian cysts and EMS, but the
focus was only on clinical events.
Therefore, this study further explor-
ed the clinical efficacy of turtle sh-
ell decocted pills combined with
Mirena by measuring the immune
function-related indicators [22, 23].
In the combined traditional Chinese
medicine group, the clinical efficacy
was higher than that of patients
with Mirena alone, and the post-
treatment TNF-a and IFN-y were
higher than those pretreatment. In
addition, the levels of IL-6, IL-10,
PD-1, and PD-L1 decreased in both

Am J Transl Res 2022;14(3):1901-1908
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Table 4. Comparison of serum LH, FSH, and E2 levels before and after treatment between the two

groups
Group Single-drug group (n=68) Combined traditional Chinese medicine group (n=50) t P
LH (U/L)
Before treatment 8.82+1.32 8.77+1.53 0.190 0.850
After treatment 9.13+1.44 9.16+1.55 -0.108 0.914
FSH (U/L)
Before treatment 9.76+£1.48 10.14+1.69 -1.343 0.182
After treatment 9.98+1.38 9.81+1.52 0.633 0.528
E2 (pmol/L)
Before treatment 104.38+13.46 102.85+12.84 0.622 0.535
After treatment 102.85+12.97 102.33+14.78 0.203 0.840

Note: LH: luteinizing hormone; FSH: follicle stimulating hormone; E2: estradiol; t: statistical value of t test, comparison between the single-drug

group and the combined traditional medicine group.

Table 5. Comparison of the incidence of adverse reactions between the two groups

Adverse reactions

Group Menstrual Facial Breast Increase in body Total
disorders acne  pain mass index

Single-drug group (n=68) 1 1 1 7/68 (10.29%)

Combined traditional Chinese medicine group (n=50) 1 2 1 6/50 (12.00%)

X2 0.000

P 0.996

Note: x? statistical value of chi-square test, comparison between the single-drug group and the combined traditional medicine group.

groups after treatment, and the decreases
were greater in the combined tradition Chinese
medicine group than in the control group. This
further confirmed that the traditional Chinese
medicine, turtle shell decocted pills, can incre-
ase the clinical effect of Mirena.

At present, how to protect ovarian function is
the main target in treating EMS [24, 25]. This
study explored the effects of turtle shell decoct-
ed pills combined with Mirena on ovarian func-
tion. The results showed that there was no sta-
tistical difference in posttreatment serum lev-
els of LH, FSH and E2 (ovarian indicators)
between the two groups. Shan et al. have con-
cluded that Hematinic and Blood Circulation-
promoting Decoction for EMS do not increase
ovarian damage, and Zhang et al. have verified
the safety of turtle shell decocted pills in the
treatment of liver diseases [23-26]. Therefore,
we believe that turtle shell decocted pills did
not pose a risk of ovarian damage to patients
with EMS. Treatment-related adverse reactions
also showed that there were no statistical dif-
ferences in the incidence of adverse reacti-
ons such as menstrual disorders, facial acne,
breast pain and increase in body mass index
between the two groups, which confirmed the
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clinical safety of turtle shell decocted pills.
Therefore, turtle shell decocted pills have prom-
ising application value and are recommended
for clinical use, which is consistent with the
research conclusions of previous scholars [27].

This was a single-center retrospective study,
and the sample size was small. Thus, a multi-
center prospective large-sample study is need-
ed to confirm further the clinical applicability
of turtle shell decocted pills. The correlation
between progesterone and immune system in-
dicators, T cells and PD-1/PD-L1, also needs to
be further studied.

In summary, the turtle shell decocted pills com-
bined with Mirena for patients with EMS can
increase the clinical treatment efficacy, reduce
the levels of PD-1 and PD-L1, improve the
immune function, and show promising treat-
ment effectiveness.
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