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ABSTRACT
Objective To evaluate the efficacy and safety of 
gonadotropin- releasing hormone agonist (GnRHa) 
combined with a levonorgestrel- releasing intrauterine 
device (LNG- IUD) or aromatase inhibitor (letrozole) 
in women with endometrial carcinoma or atypical 
endometrial hyperplasia who wished to preserve fertility.
Methods Patients at the Department of Obstetrics 
and Gynecology, Peking Union Medical College Hospital 
between January 2013 and December 2020 were 
retrospectively reviewed. A total of 179 patients who 
were unsuitable to undergo treatment with high- dose oral 
progestin, including those with progestin allergies, body 
mass index ≥30 kg/m2, liver and/or renal dysfunction, 
hypercoagulable state, and thrombosis were included. 
Patient data were retrieved from medical records and a 
prospectively maintained database that represented the 
standard protocol was followed for all patients. Clinical 
characteristics, treatment outcomes, adverse events, 
and reproductive outcomes were collected and analyzed. 
Logistic regression models were constructed to determine 
the associations between complete remission, recurrence, 
and fertility.
Results Overall, 169 patients (94.4%) achieved 
complete remission; 58 (96.7%) had atypical endometrial 
hyperplasia and 111 (93.3%) had endometrial carcinoma. 
The complete remission rates for the GnRHa plus LNG- IUD 
and GnRHa plus letrozole groups were 93.5% and 95.8%, 
respectively. The median time to complete remission was 
6 (range 3–18) months: 4 (range 3–10) months for atypical 
endometrial hyperplasia and 8 (range 3–18) months for 
endometrial carcinoma. After a median follow- up of 27.5 
(range 3–92) months, 41 (24.3%) women developed 
recurrence, with a median recurrence time of 17 (range 
6–77) months. Of the patients with complete remission, 
134 patients desired to conceive and 42 (32.3%) became 
pregnant, 24 (17.9%) were successfully delivered, 5 (3.7%) 
were still pregnant, while 13 miscarried.
Conclusion GnRHa combined treatment provides 
favorable oncological and reproductive outcomes. Larger 
multi- institutional studies are required to confirm these 
preliminary findings.

INTRODUCTION

Endometrial cancer is one of the most common 
and progressively more problematic gynecological 
cancers, with a gradually increasing incidence in 
recent years.1–3 With the proportion of the obese popu-
lation increasing, the incidence of endometrial cancer 
among relatively younger people is also increasing. 
Approximately 15% of endometrial cancers occur in 
pre- menopausal women, and 5% are of childbearing 
age.4 The standard treatment for this disease requires 
hysterectomy with bilateral salpingo- oophorectomy, 
with or without resection of the sentinel lymph nodes, 
pelvic or para- aortic lymphadenectomy. However, 
this standard treatment results in a permanent loss 
of fertility, but young patients have a strong desire to 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Fertility- sparing treatments such as oral progestins 
have been used in young patients with endometri-
al carcinoma and atypical endometrial hyperplasia. 
Adverse effects including weight gain, liver or renal 
dysfunction, and resistance to oral progestins may 
lead to treatment failure and alternative treatment 
options are required.

WHAT THIS STUDY ADDS
 ⇒ The combination of GnRHa with LNG- IUD/aromatase 
inhibitors provides favorable oncological and repro-
ductive outcomes, which are comparable to those of 
traditional oral progestin therapy.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE, OR POLICY

 ⇒ GnRHa combined treatment is an effective fertility- 
sparing method for young women with endometri-
al carcinoma and atypical endometrial hyperplasia 
who are unsuitable for treatment with oral proges-
tins, achieving a high rate of regression with minor 
side effects.
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bear children. Therefore, conservative treatment should be consid-
ered in young patients with early- stage endometrial carcinoma or 
atypical endometrial hyperplasia who wish to preserve their fertility.

High- dose progestins including medroxyprogesterone acetate 
and megestrol acetate are the mainstay of conservative treatments 
for atypical endometrial hyperplasia and endometrial carcinoma.5–7 
However, adverse effects such as weight gain, liver or renal 
dysfunction, and resistance to oral progestins may lead to treat-
ment failure. Therefore, alternative treatment options are required. 
At present, gonadotropin- releasing hormone agonist (GnRHa) plus 
a levonorgestrel- releasing intra- uterine device (LNG- IUD) can be 
used as an alternative to oral/systemic progestin for the treatment 
of women with endometrial carcinoma and atypical endometrial 
hyperplasia.8 In addition, a combination of GnRHa and aromatase 
inhibitors has also been reported as an option for preserving fertility 
in women with endometrial carcinoma which achieved a favorable 
response.9 However, available evidence on the effective applica-
tion of GnRHa- based combination treatment is limited. This study 
aimed to investigate the efficacy and safety of GnRHa plus LNG- 
IUD/aromatase inhibitors in young women with endometrial carci-
noma or atypical endometrial hyperplasia.

METHODS

Patients
All patients who received GnRHa- based therapy between January 
2013 and December 2020 at the Department of Obstetrics and 
Gynecology, Peking Union Medical College Hospital were included. 
Patient information was collected from medical records and a 
prospectively maintained database which represented a standard 
protocol was followed for all patients. The inclusion criteria were 
as follows: (1) women aged 18–45 years who desired to preserve 
their fertility; (2) histologically confirmed atypical endometrial 
hyperplasia or early- stage endometrioid adenocarcinoma grade 
1–2; (3) no signs of myometrial invasion or extra- uterine metas-
tasis confirmed by enhanced magnetic resonance imaging (MRI); 
(4) unsuitable for high- dose oral progestin (fulfilling at least one 
of the following conditions: allergic to progestin; body mass index 
≥30 kg/m2; liver and renal dysfunction; patients with hypercoagu-
lable state, thrombophlebitis or thrombosis); (5) written informed 
consent provided by patient; and (6) regular follow- up, full text, and 
complete data available.

Treatment Regimens
Two regimens were used: (1) GnRHa plus LNG- IUD: a combination 
of a subcutaneous injection of 3.75 mg GnRHa every 4 weeks and 
Mirena IUD (Bayer Healthcare Pharmaceutical) insertion; and (2) 
GnRHa plus aromatase inhibitors: a combination of a subcutaneous 
injection of 3.75 mg GnRHa every 4 weeks and oral letrozole 2.5 mg 
daily. Distribution of patients in these two groups was made based 
on the physicians’ recommendation and patients’ choices. GnRHa 
plus LNG- IUD has been recommended for patients with no birth 
plans in recent years. Women with a larger uterus, obesity and/or a 
history of polycystic ovary syndrome were recommended to receive 
GnRHa plus aromatase inhibitors.

During treatment, weight loss plans including diet control and 
exercise recommendations were provided to all patients, even for 
patients with a normal body mass index. Outpatient visits were 

arranged during treatment, symptoms such as vaginal spotting and 
abdominal pain were recorded, and physical examination including 
body weight and laboratory tests such as complete blood counts 
and biochemistry panels were performed. Transvaginal ultrasound 
was conducted at every visit to assess the endometrium. A histo-
logical response was determined by endometrial biopsy under 
hysteroscopic evaluation every 3–4 months (one course) during 
treatment.

Response Evaluation
The pathological responses to treatment were categorized as 
complete response, partial response, stable disease, and progres-
sive disease. Complete response was defined as the absence of 
evidence of hyperplasia or carcinoma; partial response was defined 
as regression of atypical endometrial hyperplasia or endometrial 
cancer to hyperplasia without atypia; stable disease was defined 
as the persistence of disease as initially diagnosed, or patients 
with signs of response to treatment, but with existence of the initial 
disease; and progressive disease was defined as progression to 
a lesion of higher grade or progressive disease including myome-
trial invasion, extra- uterine disease, or lymph node metastasis.10 
Patients with a partial response or stable disease continued treat-
ment for an additional 1–2 courses, whereas those with progressive 
disease were immediately recommended to undergo hysterectomy. 
Those who did not achieve complete remission after 12 months of 
therapy were considered to have failed fertility- preserving treat-
ment and were recommended to undergo surgery. Once complete 
remission was achieved, patients who desired pregnancy were 
encouraged to conceive or were referred to undergo assisted 
reproductive technology. Patients in complete remission without 
birth plans were prescribed oral contraceptives, cyclic progestin, or 
LNG- IUD insertion to prevent recurrence.

Follow-up
After complete remission, all patients were regularly followed up for 
a prolonged period of 3–6 month intervals. During each follow- up 
visit the following information was collected: menstruation period 
or abnormal vaginal bleeding, results of trans- vaginal ultrasound 
scan or MRI if necessary, and data relating to relapse (interval 
between complete remission and recurrence, diagnosis of recur-
rence, treatment, and survival outcomes). If the patient underwent 
hysterectomy, the reason for and the histological results of the 
surgery were also collected. Pregnancy was confirmed by a fetal 
heartbeat. Fertility outcomes, including time of gestation, use of 
assisted reproductive technology, and obstetric complications were 
also documented.

Statistical Analyses
Statistical analyses were performed using IBM SPSS Statistics for 
Windows (version 22.0; IBM Corp, Armonk, New York, USA). Cate-
gorical variables are summarized in frequency tables, whereas 
continuous variables such as body mass index, time of complete 
remission, recurrence, and follow- up are presented as median 
(min–max). Frequency distributions were compared using χ2 or 
Fisher’s exact tests and median values were compared using the 
Mann–Whitney U test. Logistic regression models were constructed 
to determine the associations between factors and complete 
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remission, recurrence, and fertility. For all statistical tests, differ-
ences were considered statistically significant at p<0.05.

RESULTS

Demographics and Clinical Manifestations
The clinicopathological characteristics of the patients are summa-
rized in Table 1. Sixty (33.5%) patients were diagnosed with atyp-
ical endometrial hyperplasia and 119 (66.5%) were diagnosed with 
endometrial carcinoma. The median age at diagnosis was 31 years 
(range 21–43). One hundred and sixty- three (91.1%) women were 
nulliparous, 48 (26.8%) had co- morbidities including polycystic 
ovary syndrome and/or endometriosis (one patinets combined 
with both co- morbidities), and 72 (40.2%) patients were obese 
(body mass index ≥30 kg/m2). Overall, 107 patients received the 
GnRHa+LNG IUD regimen and 72 patients received the GnRHa+aro-
matase inhibitors regimen. No significant difference was found 
between the baseline characteristics of the patients in the two 
treatment groups.

Treatment Effects
In total, 169 (94.4%) patients achieved complete remission with a 
median complete remission time of 6 months (range 3–18) (Table 2). 
Two patients were diagnosed with grade 1–2 and all achieved 
complete remission. Ten (5.6%) patients who failed to achieve 
complete remission, including four with a partial response and six 
with stable disease, then underwent a hysterectomy. According to 
the post- operative pathological diagnosis, two were diagnosed with 
atypical endometrial hyperplasia, seven were diagnosed with stage 
IA endometrial cancer, and one with stage IC ovarian endome-
trial carcinoma. All patients were alive without tumors at the final 
contact after a median follow- up time of 27.5 months (range 3–92).

The complete remission rate was 96.7% in patients with atypical 
endometrial hyperplasia and 93.3% in patients with endometrial 
carcinoma (p=0.351), and the median time to complete remission 

was 4 months (range 3–10) in patients with atypical endometrial 
hyperplasia and 8 months (range 3–18) in patients with endometrial 
carcinoma. At the end of the first course of treatment the complete 
remission rate of atypical endometrial hyperplasia was higher than 
that of endometrial carcinoma (65.0% vs 31.9%, p<0.0001). Similar 
results were observed in the second course (91.7% vs 72.3%, 
p=0.003) (Table  3). The complete remission rates in obese and 
non- obese patients were 95.3% and 93.1% (p=0.52), and 93.5% 
and 95.8% (p=0.34) in the GnRHa+LNG IUD and GnRHa+aromatase 
inhibitors groups, respectively. Patients with weight loss of >3% 
during the treatment period from the start of GnRHa injection to 
the end of the last evaluation had a higher response rate (98.8% vs 
90.9%, p=0.023).

Adverse Effects
Post- menopausal symptoms such as hot flashes and vaginal 
dryness were the most common adverse effects (17.3%), followed 
by irregular bleeding (11.2%) and abnormal liver function (1.7%). 
The degree of menopausal symptoms was minor and no patients 
received add- back estrogen. IUD dislocation occurred in two 
patients and was resolved by reinsertion of the IUD. Scheduled 
treatment was not delayed because of these side effects. No 
treatment- related deaths occurred.

Maintenance Therapy
After pathological complete remission was achieved, 147 patients 
received maintenance treatment including LNG- IUD, cyclical oral 
contraceptives, and low- dose cyclic progestin until they began 

Table 1 Clinicopathologic characteristics of patients

Characteristics Values, N (%)

N 179

Body mass index, kg/m2, median (range） 29.2 (17.7–46.1)

Obesity* 72 (40.2%)

Age, years, median (range） 31 (21–43)

Co- morbidity   

  Polycystic ovary syndrome 40 (22.3%)

  Endometriosis 9 (5.0%)

Histology   

  Atypical endometrial hyperplasia 60 (33.5%)

  Endometrial carcinoma 119 (66.5%)

Regimen   

  GnRHa+LNG- IUD 107 (59.8%)

  GnRHa+aromatase inhibitors 72 (40.2%)

*Body mass index ≥30 kg/m2.
GnRHa, gonadotropin- releasing hormone agonist; LNG- IUD, 
levonorgestrel- releasing intra- uterine device.

Table 2 Oncological outcomes of patients

Characteristics

Endometrial 
carcinoma
(n=119)

Atypical 
endometrial 
hyperplasia
(n=60)

Total
(n=179)

Complete remission

  Complete remission 
rate

111 (93.3%) 58 (96.7%) 169 (94.4%)

  Complete remission 
time, months, 
median (range)

8 (3–18) 4 (3–10) 6 (3–18)

Recurrence

  Recurrence rate 26 (23.4%) 15 (25.7%) 41 (24.3%)

  Recurrence time, 
months, median 
(range)

16 (6–39) 28 (6–77) 17 (6–77)

Table 3 Duration of complete remission

Times

Atypical 
endometrial 
hyperplasia

Endometrial 
carcinoma Total P value

1 course 65.0% (39) 31.9% (38) 43.0% (77) <0.0001

2 courses 91.7% (55) 72.3% (86) 78.8% (141) 0.003

3 courses 96.7% (58) 89.1% (106) 91.6% (164) 0.145

Total 96.7% (58) 93.3% (111) 94.4% (169) 0.351

Values are shown as % (n).
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attempting gestation. The remaining 22 patients did not receive 
maintenance therapy and were followed up regularly.

Follow-up and Recurrence
After a median follow- up time of 27.5 months (range 3–92), 41 
(24.3%) women developed recurrence (Table 2). The median time to 
recurrence was 17 months (range 6–77). Ten patients who gave up 
on preserving their uterus chose to undergo hysterectomy with or 
without lymphadenectomy. Extra- uterine lesions were identified in 
two patients, one with ovarian metastasis and one with para- aortic 
lymph node metastasis. The patient with lymph node metastasis 
was diagnosed with Lynch syndrome. These two patients received 
adjuvant chemotherapy and radiotherapy after endometrial cancer 
staging surgery. One was under follow- up after completing the 
recurrent therapy and the other remained in treatment.

Thirty- one patients received fertility- sparing retreatment after 
recurrence and 26 (83.9%) achieved complete remission. Hyster-
ectomy was performed in three (9.7%) patients because of stable 
or progressive disease. The remaining three patients were still in 
treatment at the final contact. No patients died of the disease during 
this period. Factors related to recurrence are shown in Table  4. 
Multivariate analysis indicated that the recurrence rate was higher 
in patients over 30 years of age (32.3% vs 13.8%, p=0.011) and 
in those who lost <3% of their weight (32.2% vs 15.1%, p=0.019).

Fertility Outcomes
After achieving complete remission, 134 women attempted to 
conceive and 75 (56.0%) women were referred to receive assisted 
reproductive technology. In total, 42 (32.3%) patients became 
pregnant; 24 (17.9%) were successfully delivered, five (3.7%) were 
still pregnant, while 13 miscarried (nine were in the first trimester 
and four were in the second trimester). The median duration from 
complete remission to pregnancy was 12 months (range 1–72) 

(Table 5). In the univariate analysis the pregnancy rate was higher 
in patients aged <35 years (37.6% vs 12.1%, p=0.010). A higher 
probability was observed in non- obese patients than in obese 
patients (39.0% vs 19.23%, p=0.016). Assisted reproductive tech-
nology was associated with a high tendency for pregnancy (38.7% 
vs 13.7%, p=0.061), and a high pregnancy rate was observed in 
patients with in vitro fertilization and embryo transfer (47.8% vs 
27.9%, p=0.037). Age and obesity remained significant in multivar-
iate regression analysis (Table 4).

DISCUSSION

Summary of Main Results
In this study we retrospectively analyzed 179 patients with endo-
metrial carcinoma or atypical endometrial hyperplasia treated 
with GnRHa plus LNG- IUD/aromatase inhibitors. Overall, 94.4% 
of patients achieved complete remission with a 6- month median 

Table 4 Factors related to recurrence and pregnancy

Factors
Univariate analysis
OR (95% CI) P value

Multivariate analysis
OR (95% CI) P value

Recurrence   

  Age (years): <30 vs ≥30 0.344 (0.159 to 0.746) 0.005 0.362 (0.165 to 0.794) 0.011

  Atypical endometrial hyperplasia vs endometrial 
carcinoma

0.507 (0.247 to 1.024) 0.079

  Co- morbidity*: yes vs no 1.556 (0.728 to 3.324） 0.252

  Obesity: yes vs no 1.560 (0.871 to 2.794) 0.125

  Weight loss: <3% vs ≥3% 2.654 (1.234 to 5.658) 0.010 2.513 (1.162 to 5.434) 0.019

  Maintenance therapy: no vs yes 1.481 (0.591 to 3.741) 0.400

Pregnancy   

  Age: <35 years vs >35 years 4.373 (1.427 to 13.406) 0.010 4.589 (1.472 to 14.307) 0.009

  Co- morbidity: yes vs no 1.194 (0.513 to 2.782) 0.681

  Obesity: no vs yes 2.688 (1.284 to 6.203) 0.018 2.820 (1.215 to 6.545) 0.012

  Atypical endometrial hyperplasia vs endometrial 
carcinoma

1.364 (0.604 to 3.079） 0.455

  Weight loss: ≥3% vs <3% 1.676 (0.800 to 3.512) 0.758

  In vitro fertilization and embryo transfer: yes vs no 2.231 (1.031 to 4.824) 0.037 2.098 (0.919 to 4.790) 0.055

*Combined with polycystic ovary syndrome and/or endometriosis.

Table 5 Reproductive outcomes

Characteristics Values, N (%)

Attempts to conceive 134

  Natural conception 59 (44.0%)

  Assisted reproductive technology 75 (56.0%)

Pregnancy 42 (32.3%)

  Live baby delivery 24 (17.9%)

  Ongoing 5 (3.7%)

  Miscarriage 13 (9.7%)

Time from complete remission to 
pregnancy, months, median (range)

12 (1–72)
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complete remission time. Approximately 24.3% of women devel-
oped recurrence and 32.3% became pregnant. The preliminary 
results are encouraging and comparable to those of previous oral 
progestin studies.11 12

Results in the Context of Published Literature
Different conservative modalities have demonstrated safety and 
feasibility including oral progestins, LNG- IUD (alone or plus oral 
progestins), metformin (plus oral progestins), and hysteroscopic 
resection (plus oral progestins or LNG- IUD).13 Traditionally, the 
most frequently prescribed drugs for conservative endometrial 
cancer treatment are medroxyprogesterone acetate and megestrol 
acetate, and several studies have demonstrated their efficacy and 
safety.13 LNG- IUD represents a new delivery system for endometrial 
carcinoma treatment. It can provide local intra- uterine concentra-
tions that are several- fold higher than those of oral progestins.14 
Some researchers have used LNG- IUD alone or in combination with 
GnRHa and reported encouraging results.9 15 16

Metformin can promote progesterone receptor expression and 
has been used in combination with progestin for the conserva-
tive management of patients with endometrial cancer and atyp-
ical endometrial hyperplasia.17 The combination of hysteroscopic 
resection followed by progestin therapy has also been reported in 
fertility- sparing treatment, achieving a high response rate.18 GnRHa 
is an alternative to conservative treatment for endometrial diseases. 
Shan et al analyzed GnRHa+LNG- IUD in 57 patients compared with 
40 patients treated with GnRHa alone. Patients receiving combi-
nation therapy exhibited the best disease- free survival.19 Letrozole 
is a third- generation aromatase inhibitor that can reduce estrogen 
levels by inhibiting estrogen synthesis, leading to a reduction 
in receptor- mediated growth stimulated in estrogen receptor- 
positive tumors such as endometrial carcinoma.20 21 The combi-
nation of GnRHa and letrozole has been reported to be an option 
for preserving fertility in women with endometrial carcinoma and 
atypical endometrial hyperplasia. Zhou et al administered GnRHa 
treatment combined with LNG- IUD or letrozole in 29 patients, 27 of 
whom achieved complete remission.9 Dong et al reported on three 
cases treated with GnRHa plus aromatase inhibitor in whom the 
disease remained stable for 2 years.22 In our previous study we 
used GnRHa combination therapy in 61 patients with obesity and 
34 patients with recurrence, and achieved a high regression rate in 
these patients.23 24

In this study we have reported on a series of patients with 
endometrial carcinoma and atypical endometrial hyperplasia who 
were treated with GnRHa plus LNG- IUD/aromatase inhibitors. Over 
90% of patients achieved complete remission (96.7% of patients 
with atypical endometrial hyperplasia and 93.3% of patients with 
endometrial carcinoma), indicating favorable effects. Most patients 
with atypical endometrial hyperplasia achieve complete remis-
sion within 6 months, but the median complete remission time for 
endometrial carcinoma is approximately 3–4 months longer. Eigh-
teen patients achieved complete remission after an extension of 
the treatment time to 9–15 months. We therefore recommend that 
these combination regimens be administered for at least 6 months, 
especially for patients with endometrial carcinoma. However, the 
long- term adverse effects of GnRHa and its influence on fertility 
due to repeated curettage should be noted. Moreover, 2–3% of 
bone mass will be lost with 6 months’ use of GnRHa. Furthermore, 

there is uncertainty regarding the maximum duration of treatment, 
whether add- back treatment should be performed, whether the 
bone mineral density should be monitored, and whether calcium 
and bisphosphonates should be added.25 Considering that over 
90% of patients with atypical endometrial hyperplasia achieved 
complete remission after two courses of treatments, and LNG- IUD 
could be used solely to treat endometrial carcinoma,15 16 for patients 
with atypical endometrial hyperplasia who already achieved partial 
response after 6 months the use of LNG- IUD alone might be an 
option to avoid the side effects of GnRHa. Nevertheless, its efficacy 
and safety are unclear and further research is required to accumu-
late more data.

In our study, patients who were obese and lost <3% body weight 
had lower response and pregnancy rates as well as higher recur-
rence rates, which was consistent with a previous study.26 Patients 
were unable to conceive due to obesity and polycystic ovary 
syndrome, which led to anovulation, and the absence of progestin 
stimulation may also increase the risk of recurrence.27 Weight 
control and health consultations that encourage increased exer-
cise, better dietary habits, and changing lifestyles are crucial in the 
overall lifespan management of fertility- sparing treatment.

Previous studies have reported a high rate of relapse, ranging 
from 10% to 88%.15 In our study, approximately 25% of women 
experienced recurrence with a median recurrence time of 20 
months. However, some recurrences were diagnosed as early as 
6–7 months after complete remission. Another study reported that 
recurrence occurred 3–4 months after complete remission, which 
mandates the early start of follow- up.28 The latest recurrence in 
our cohort occurred at 7 years, while another study reported recur-
rence at 13 years.29 Therefore, long- term and regular follow- up is 
essential because of the high rate of late recurrence. In addition, 
we identified ovarian and lymph node metastases when recurrence 
occurred in our study. Patients should be informed of the risk of 
disease progression and occult lesions when choosing fertility- 
sparing treatment. In particular, fertility- sparing treatment may not 
be recommended for patients with Lynch syndrome because of the 
100% recurrence rate reported.30 Additionally, hormonal mainte-
nance therapy is important for complete responders who do not 
wish to conceive immediately after completing treatment.31 A low 
recurrence rate was also observed in pregnant patients. Therefore, 
immediate maintenance therapy and conception are encouraged to 
reduce the risk of recurrence.

The pregnancy and live birth rates in our study are lower than 
those reported in other large studies on progestin.11 32 This might 
be due to endometrium atrophy and decreased endometrial recep-
tivity by repeated hysteroscopic evaluation and curettage. However, 
the miscarriage rate in the first or second trimester is similar to 
that in the general population.33 The follow- up time in our study 
was relatively short; if follow- up is performed for a longer time, a 
higher rate of relapse and live births may be observed.34 Despite 
the finding that assisted reproductive technology did not signifi-
cantly improve the live birth rate, women who chose in vitro fertil-
ization and embryo transfer had relatively better results, and some 
studies reported improved birth rates with assisted reproductive 
technology.35 Hence, once complete remission has been achieved, 
conception should be undertaken as soon as possible, and in vitro 
fertilization and embryo transfer is recommended without causing 
significant delays.
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Strengths and Weaknesses
To the best of our knowledge, the current study included the largest 
number of participants with both oncological and reproductive 
results regarding GnRHa- based treatments. These findings confirm 
that the combination of GnRHa with LNG- IUD/aromatase inhibitors 
is an effective method demonstrating a high rate of regression 
with minor side effects. However, there are still some limitations. 
First, this was a single- center retrospective study, and multi- center 
prospective clinical trials are required to verify the suitability of 
combination therapy using GnRHa with LNG- IUD/aromatase inhib-
itors for fertility preservation. Second, the follow- up time at this 
center was limited, and long- term follow- up of these patients 
should be performed to verify the high pregnancy rate reported. 
Third, although a previous study reported that the remission rate 
of LNG- IUD alone was lower than that in the present study,14 the 
lack of comparison between GnRHa combined therapy and LNG- 
IUD alone is still a limitation of this study, which is also the aim of 
our future work. Fourth, long- term side effects of GnRHa, such as 
osteoporosis and cardiovascular complications, should be consid-
ered in future studies.

Implications for Practice and Future Research
Our research indicated that the combination of GnRHa with LNG- 
IUD/aromatase inhibitors is an effective fertility- sparing treatment 
with minor side effects, which could be an alternative method for 
patients who are unsuitable for high- dose oral progestin. Future 
larger- scale prospective studies or multi- center clinical trials are 
required to verify its efficacy. In addition, as The Cancer Genome 
Atlas- based molecular classification system is being introduced, it 
will be necessary to assess responses and recurrences in all future 
conservatively treated patients with endometrial carcinoma using 
this molecular perspective.

CONCLUSION

The findings of our study confirm that the combination of GnRHa 
plus LNG- IUD/aromatase inhibitors is an effective method with a 
high rate of regression. The recurrence and pregnancy rates were 
comparable to those of traditional treatment with oral progestin. 
Therefore, the combination of GnRHa with LNG- IUD/aromatase 
inhibitors is a promising fertility- preserving alternative regimen 
for patients with endometrial carcinoma and atypical endome-
trial hyperplasia who are unsuitable for high- dose oral progestin, 
including those allergic to progestin or with body mass index 
≥30 kg/m2, liver or renal dysfunction, hypercoagulable state, throm-
bophlebitis or thrombosis.
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