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Objective: To compare the spontaneous pregnancy rates between dydrogesterone and Gonadotropin-releasing hormone agonist
(GnRH-a) treatments in patients with endometriosis stage III and IV after laparoscopy.

Methods: The clinical data of patients with endometriosis stage III and IV administered laparoscopic surgery in our hospital from
January 2018 to March 2020 were retrospectively analyzed. Totally 151 cases were divided into two groups according to postoperative
medication, including the study (70 cases) and control (81 cases) groups treated with dydrogesterone and GnRH-a, respectively. The
spontaneous pregnancy and subsequent pregnancy outcomes were assessed within 12 months.

Results: Totally 49 patients had spontaneous pregnancy. Among them, there were 31 cases in the dydrogesterone group (spontaneous
pregnancy rate of 44.3%, 31/70), including 25 live birth cases (35.7%, 25/70), 4 miscarriage cases, and 2 ectopic pregnancy cases. The
time to conception was 1-10 months (median value of 5 months). Totally 18 cases in the GnRH-a group had spontaneous pregnancy
(22.2%, 18/81), including 16 live birth cases (19.8%, 16/81). 81) and 2 miscarriage cases; the time to conception was 3—11 months
(median value of 6 months). There were significant differences in spontaneous pregnancy rate and cumulative spontaneous pregnancy
rate between the two groups (P = 0.005 and 0.003, respectively).

Conclusion: Dydrogesterone after laparoscopic surgery in patients with endometriosis stage III and IV improved the natural
pregnancy rate.
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Introduction

Endometriosis, an estrogen-dependent disease that causes multiple symptoms, including pain and infertility, is a complex
chronic gynecological disease affecting female reproductive potential. Approximately 10% of women in their reproduc-
tive years suffer from endometriosis, amounting to an estimated 176 million women in the world have endometriosis,
with a prevalence of 20% to 50% of infertile women. At present, endometriosis treatment options mainly include surgery
and drug treatment. However, due to the various conditions of different patients, the postoperative recurrence rate is high,
while the postoperative pregnancy rate is low.' > How to improve the pregnancy rate while effectively managing disease
recurrence after surgery has become an urgent clinical problem. For patients with stage III-IV endometriosis, several
cycles of GnRH-a therapy are administered after surgery to reduce residual lesions and delay or prevent recurrence.
However, these drugs cannot meet the pregnancy needs of patients with endometriosis due to substantially inhibited
ovarian function, suppressed ovulation, and delayed conception. Dydrogesterone has been shown to relieve endome-
triosis symptoms, shrink lesions, and improve pregnancy rates in infertile patients.*> However, limited clinical data are
available to support the improvement of postoperative pregnancy outcomes in patients with moderate-to-severe endome-
triosis desiring pregnancy. This study analyzed the clinical data of patients with stage III-IV endometriosis in our center
retrospectively and explored spontaneous pregnancy outcomes after dydrogesterone and GnRH-a treatments following
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laparoscopic surgery, in order to provide a better understanding of postoperative outcomes after laparoscopic surgery. Our
findings provide a reference for the treatment of endometriosis patients with natural pregnancy needs.

Materials and Methods

Data Sources

The medical records of Fujian Maternity and Child Health Hospital were reviewed, and the clinical data of patients
with pelvic endometriosis diagnosed by laparoscopic surgery in our hospital from January 2018 to March 2020 were
analyzed. The subsequent spontaneous pregnancy outcomes of the patients were followed up by face-to-face consulta-
tion, consulting the medical record system of our hospital, telephone or WeChat. Endometriosis diagnosis was
confirmed by laparoscopy and pathology. Inclusion criteria were: (1) stage III-IV endometriosis confirmed by laparo-
scopic surgery and pathological examination; (2) 18-38 years of age, normal menstrual cycle, and normal preoperative
anti-Miillerian hormone (AMH); (3) postoperative spontaneous pregnancy requirements; (4) postoperative treatment
with dydrogesterone or GnRH-a. Exclusion criteria were: (1) use of hormone drugs within 3 months before operation;
(2) previous history of ovarian endometriosis cyst surgery before this operation.; (3) bilateral tubal obstruction; (4)
intramural uterine fibroids larger than 4 cm or intraoperative myomectomy; (5) combination with intrauterine adhe-
sions and malformations of reproductive organs; (6) abnormal male semen examination; (7) postoperative assisted
reproduction; (8) incomplete clinical data or loss of visitors. Totally 151 patients were included in this study, which
was approved by the ethics committee of our hospital (2018 Approval No.155), and all patients provided signed
informed consent.

Methods

Grouping

Totally 151 patients with endometriosis were treated by laparoscopic ovarian endometriosis cystectomy and
tubal patency after hysteroscopy. According to the different drugs used after operation, the patients were divided into
the dydrogesterone (70 cases) and GnRH-a (81 cases) groups. Intraoperative staging was performed according to the
American Fertility Society’s 1985 revised staging criteria for endometriosis (r-AFS). The general data of the two groups
were recorded, including age, body mass index (BMI), parity, infertility, dysmenorrhea, preoperative serum CA125
levels, maximum diameter of endometriomas, side of endometriomas, uterine cavity depth, preoperative uterine rectal
fossa patency, and r-AFS stage.

Surgical Method

All patients were operated within 3—7 days after menstruation. Surgery was performed under general anesthesia with
tracheal intubation, and staging was performed according to the r-AFS standard. The operative method and scope
were as follows. (1) Ovarian endometriosis cystectomy: puncture and cyst fluid aspiration, cyst wall stripping from
the ovary, ovarian wound suture to stop bleeding or low power spot electrocoagulation to stop bleeding. Attention
should be paid to ovarian function protection, and the damage to normal ovarian tissue should be avoided as far as
possible. (2) Lysis of pelvic adhesions and electrocoagulation of endometriosis: blunt and sharp separation of pelvic
adhesions to restore the normal anatomical structure of the pelvis; electrocoagulation and cauterization of lesions
with obvious pigmentation. (3) Tubal plastic surgery in patients with tubal adhesions or lesions: the adhesions
around the fallopian tube were bluntly and sharply separated, and salpingostomy was performed in case of atresia.
(4) Hysteroscopy was performed to remove or exclude intrauterine lesions; intubation was performed in the
interstitial part of both fallopian tubes, and diluted methylene blue solution was injected to revealed the patency
of fallopian tubes. If hysteroscopic catheterization and hydrotubation effect were not ideal after hysteroscope
withdrawal, a double-lumen tube was placed in the uterine cavity, and diluted methylene blue solution was injected.
The patency of the fallopian tube was observed under laparoscopy. At the end of the operation, the pelvic and
abdominal cavities were washed repeatedly with a large amount of normal saline until a clear washing fluid was
obtained.
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Postoperative Treatment

In the dydrogesterone group, patients began to take oral dydrogesterone (Abbott Biologicals B. V) twice a day at 10 mg
each time for 14 days in the second half of the menstrual cycle the month after operation, and continued until 8—10 weeks
after pregnancy if it occurred during the follow-up period (twice a day at 10 mg each time). The GnRH-a group received
GnRH-a from the 2nd to 3rd day after operation (3.75 mg Diphereline by Ipsen Pharma Biotech, 3.75 mg Enantone by
Takeda Pharmaceutical Company Limited, or 3.6 mg Zoladex by AstraZeneca), and intramuscular or subcutaneous

injection according to the drug instructions (1 dose every 4 weeks, for a total of 3 doses).

Observation Indexes and Definitions

Spontaneous pregnancy outcome during follow-up. The dydrogesterone group was observed until 12 months after the
first menstruation. The GnRH-a group was observed until 12 months after the first menstruation following the withdrawal
of the third dose; if pregnancy occurred during the observation period, they were followed up until pregnancy
termination. The time of conception was defined as the time from the first menstruation after operation, assessed by
“month”. Pregnancy was defined as a clinical pregnancy, in which the gestational sac was observed in the uterine cavity
on early ultrasound. Live birth was defined as natural delivery and cesarean section with pregnancy > 28 weeks, with
newborns surviving at birth. Abortion was defined as pregnancy termination with pregnancy below 28 weeks. Ectopic
pregnancy was defined as a pregnancy outside the uterine cavity.

Statistical Methods

SPSS25.0 was used for statistical analysis. Measurement data was expressed as Mean + SD. The mean values were
compared by the independent samples T and Wilcoxon signed rank sum tests for data with normal and skewed
distributions, respectively. Enumeration data were expressed as number and percentage, and were compared by the
Wilcoxon signed rank test. The Chi-square test was performed to compare postoperative spontaneous pregnancy rates.
Kaplan-Meier survival analysis was performed to compare the cumulative spontaneous pregnancy rate after surgery. P <

0.05 was considered statistically significant.

Results

General Patient Information
There were no significant differences in general data between the two groups (P > 0.05), as shown in Table 1.

Table | General Patient Data

General Information Dydrogesterone GnRH-a P value
Group (n = 70) Group (n = 81)

Age (years, Mean * SD) 292 + 3.7 29.6 £ 32 0.472
Body mass index (kg/mz, Mean + SD 204 £ 2.1 204 £ 26 0.560
Number of pregnancies (range/median) 0-5/0 0-4/0 0.196
Parity (range/median) 0-1/0 0-3/0 0.992
Infertility (n) 42 55 0.314
Dysmenorrhea (n) 48 51 0.470
CAI125 (U/mL, Mean * SD) 49.0 + 44.4 52.7 £ 403 0.498
Max. diameter of endometriomas (cm, Mean * SD) 49 + 2.1 48 +£23 0.666
Side of endometriomas, n (%) 0.468

Left side 28 (40.0%) 24 (29.6%)

Right side 16 (22.9%) 27 (33.3%)

Bilateral 26 (37.1%) 30 (37.1%)

(Continued)
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Table | (Continued).

General Information Dydrogesterone GnRH-a P value
Group (n = 70) Group (n = 81)
Uterine cavity depth (cm,  Mean * SD) 75 %06 7.6 £06 0318
Preoperative uterine rectal fossa patency, n (%) 0.728
Open 17 (24.3%) 16 (19.8%)
Partially closed 24 (34.3%) 31 (38.3%)
Completely enclosed 29 (41.4%) 34 (41.9%)
r-AFS staging, n (%) 0.541
1] 24 (34.3%) 24 (29.6%)
1\ 46 (65.7%) 57 (70.4%)

Table 2 Spontaneous Pregnancy Rates in the Two Groups

Pregnancy Outcome

Dydrogesterone Group (n, %)

GnRH-a Group (n, %)

Pregnancy 31 443 18 222
Non-pregnant 39 55.7 63 778
X? Value 8.339
P value 0.005

Spontaneous Pregnancy Outcomes of the Two Groups After Operation

There were 49 spontaneous pregnancies during the 12 months of follow-up. In the dydrogesterone group, the spontaneous
pregnancy rate was 44.3% (31/70), including 25 live births, 4 abortions, and 2 ectopic pregnancies; the median time to
conception was 5 months (range, 1-10 months). In the GnRH-a group, the spontaneous pregnancy rate was 22.2% (18/

81), including 16 live births and 2 abortions; the median time to conception was 6 months (range, 3—11 months). There

were significant differences in spontaneous pregnancy rates (P = 0. 005), as shown in Table 2.

Postoperative Cumulative Spontaneous Pregnancy Rates

According to Kaplan-Meier analysis, the conception rate was higher in the dydrogesterone group compared with the

GnRH-a group, and cumulative spontaneous pregnancy rates were statistically different (P = 0.003, Figure 1).
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Figure | Cumulative spontaneous pregnancy rates in both groups.
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Discussion

Endometriosis is a common and rarely treated disease in women of childbearing age. Its primary clinical manifestations
are progressive dysmenorrhea, dyspareunia, pelvic pain and infertility. The exact prevalence of endometriosis is
unknown, but approximately 10% to 15% of women of reproductive age are affected, with a morbidity as high as
35% to 50% in women with pelvic pain or infertility. Endometriosis is a complex chronic gynecological disease affecting
the female reproductive potential. Typically, endometriosis is classified into the peritoneal, ovarian (ovarian endome-
triotic cysts) and deep types according to lesion type and location. Data on the prevalence of ovarian endometriotic cysts
are limited, but it is estimated that 17% to 44% of patients with endometriosis have ovarian endometriotic cysts.'

Current treatment options for endometriosis include surgery and/or medication. Laparoscopic resection of ovarian
endometriosis cysts is the first choice over abdominal surgery. Laparoscopic surgery has advantages in terms of
complications, postoperative pain, length of hospital stay and cost.' In 2014, the American Society for Reproductive
Medicine guidelines firstly proposed that endometriosis should be treated with drugs to the maximum extent possible and
avoid repeated surgery; in addition, short-term temporary medication regimen should be avoided, emphasizing lifelong
management for the purpose of preventing recurrence.® Medications play a key role in the long-term treatment of
endometriosis, usually referred to as hormone therapy that suppresses ovarian function. These include combination
hormonal contraceptives, progestins, gonadotropin-releasing hormone agonists, and gonadotropin-releasing hormone
antagonists.” Postoperative administration of GnRH-a therapy atrophies the residual lesions and reduces the risk of
recurrence of endometriosis-related pain and improves the patient’s quality of life.' However, it should be noted that
these protocols do not improve endometriosis-related infertility.® Previous studies have shown 3—6 months of pre-cycle
GnRH-a therapy increases pregnancy rates in patients with endometriosis requiring assisted reproduction. However, the
use of GnRH-a also results in decreased endometrial receptivity.” The 2018 French National College of Obstetricians and
Gynaecologists (CNGOF) and 2022 European Society of Human Reproduction and Embryology (ESHER) guidelines do
not recommend postoperative antigonadotrophic therapy for women with endometriosis and infertility (Grade A).'?
Therefore, in women with fertility needs, the choice of drug treatment is very important, and the therapy should relieve
symptoms without inhibiting ovulation or causing amenorrhea or other adverse reactions.'®

Dydrogesterone is a progesterone derivative, which is structurally and pharmacologically similar to endogenous
progesterone. As a selective progesterone receptor agonist, it has high selectivity for progesterone receptor, strong pro-
gestational activity and high oral bioavailability, and is effective at relatively low doses to minimize side effects.’
Dydrogesterone has been used worldwide for almost 60 years.'? In the 1960s, dydrogesterone was firstly reported to be
effective in the treatment of endometriosis and licensed for use in more than 100 countries worldwide.'>'*
Dydrogesterone can relieve endometriosis symptoms, reduce pathological changes, and improve the pregnancy rate of
infertility cases.'>'® A recent observational, open-label, prospective study also confirmed that dydrogesterone is an
effective treatment option for endometriosis.'” Dydrogesterone does not inhibit normal endometrium or alter the natural
progression of endometriosis, while causing ectopic endometrial atrophy.20 At a therapeutic dose of 30 mg daily,
dydrogesterone does not inhibit ovulation, with normal menstruation during normative use. Compared with other
progestins, dydrogesterone has relatively lower glucocorticoid and mineralocorticoid receptor antagonist activities, and
associated side effects are rare.''*'%

This study showed that the spontaneous pregnancy rate in the dydrogesterone group was 44.3% at 12 months after
operation, which was significantly different from that of the control group (P = 0.005) and higher than reported in
published studies.'®?*** The cumulative pregnancy rate at 12 months was significantly higher in the dydrogesterone
group than in the GnRH-a group (P = 0.003). The discrepancy may be explained by inclusion criteria differences between
this and previous studies. The study population was young (18-38 years old) in this study, with normal ovarian function,
good fallopian tube condition, normal male semen examination results, and dydrogesterone use until 8-10 weeks of
pregnancy to maintain the luteal function of the ovary and support embryonic development. These conditions promote
pregnancy continuation. Endometriosis infertility is affected by many factors, including embryo implantation failure
caused by decreased endometrial receptivity.>* Progesterone has long been considered a key physiological factor in

pregnancy implantation and maintenance.”> Studies have shown that progesterone and its metabolite 170-
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hydroxyprogesterone are significantly associated with endometrial receptivity, and progesterone supplementation
improves endometrial receptivity.26 Implantation failure and miscarriage are associated with luteal deficits. The main-
tenance of early pregnancy must depend on a functioning corpus luteum until the placenta begins to produce progester-
one. Patients with pelvic endometriosis may be associated with luteal phase defect.?”*® Dydrogesterone supports the
development of corpus luteum in vivo and reduces the abortion rate in women with threatened or recurrent abortion.>* '
Dydrogesterone regulates the immune status of the body, induces important T cell inhibitory response, inhibits NK cells,
and plays a synergistic role with prostaglandin E2 (PGE2), with a significant clinical effect on recurrent abortion. It
effectively increases the levels of hCG and related cellular immune factors (IL-4, IL-10, IL-6, IFN-y, etc.) in patients
with recurrent abortion.**** Endometriosis is also an immune dysfunction disease.** > We speculate that dydrogesterone
may also improve the immune disorder status of patients with endometriosis, thereby improving the pregnancy rate.

There is limited data comparing the use of dydrogesterone and GnRH-a uses for spontaneous pregnancy in patients
with endometriosis after surgery. The post-operative period is a crucial golden period for endometriosis patients desiring
pregnancy. It is particularly important to choose a drug that does not inhibit ovulation for the treatment of endometriosis
following laparoscopic surgery. Therefore, because dydrogesterone does not inhibit ovulation and can sustain pregnancy,
it may be an excellent choice for long-term management of endometriosis.

This study had limitations. It was a retrospective study, and the choice of the regimen depended on physicians due to
the lack of treatment consensus or guidelines. There may be a selection bias due to the experience of doctors.
Additionally, the proportion of deep invasive endometriosis was not assessed. Due to the characteristics of the study
population, the results are not generalizable. Regarding dydrogesterone, there are mainly two dosing regimens reported in
existing studies, including the extended full-cycle regimen (from the 5th to the 25th day of the cycle, at 2030 mg/day)
and the second half-cycle regimen (from the 15th to the 25th day of the cycle, at 30 mg/day). There is currently no
evidence to suggest which regimen is better. In the future, larger randomized controlled studies will be required.

Conclusions
The administration of dydrogesterone following laparoscopic surgery in patients diagnosed with endometriosis stage I11
and IV is associated with an enhancement in the rate of natural pregnancies.
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