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Objective

To evaluate the efficacy and prognosis of fertility-sparing treatment on endometrial cancer (EC) and atypical endometrial hyperplasia (AEH) patients with BMI ≥ 30 kg/m2.



Methods

A total of 102 EC or AEH patients with obesity who received fertility-preserving therapy in the Department of Obstetrics and Gynecology, Peking Union Medical College Hospital were included in our study. All patients were followed up regularly. Clinical characteristics, treatment outcomes, adverse events, and reproductive outcomes were collected and analyzed.



Results

A total of 88 (86.3%) patients achieved complete response (CR), 92.5% in AEH and 82.3% in EC, with 6 months (3–12 months) median CR time. High remission rates were found in patients who received gonadotropin-releasing hormone agonist (GnRHa)-based regimen, were younger than 35 years old, and lost more than 10% of their weight. Fifteen (17.0%) women had developed recurrence with a median recurrence time of 26 (8–52) months. Patients who received GnRHa regimen, lost more than 10% weight, received maintenance therapy, or conceived during the follow-up period had a low probability of recurrence. Of the patients with CR, 57 women attempted to get pregnant and 16 (28.1%) patients became pregnant, 7 (12.3%) of them successfully delivered and 4 (7.0%) were in pregnancy, while 5 (8.8%) of them miscarried.



Conclusion

For obese patients with EC and AEH, fertility-preserving treatment can still achieve a promising response. Weight loss of more than 10% has a positive influence on response, recurrence, as well as pregnancy rates. GnRHa could be an option for obese women due to less effect on weight gain compared to progestin therapy.
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Introduction

Endometrial cancer (EC) is one of the most common and an increasingly problematic gynecological cancer, whose incidence has gradually risen in recent years (1). With the significant increase in the proportion of the obese population, the number of premenopausal EC patients of childbearing age increased (2). The standard treatment requires, at a minimum, a hysterectomy with bilateral salpingo-oophorectomy, and pelvic and para-aortic lymphadenectomy, if indicated. However, this standard treatment results in a permanent loss of fertility while young patients have a strong desire to bear children. Therefore, fertility-sparing treatment should be discussed in young patients who wish to preserve their fertility. To date, conservative management for young patients has been applied and showed encouraging results on treatment and reproductive outcomes (3–5). Factors such as obesity might be associated with the oncologic and reproductive outcomes (6). Many researchers have shown that weight gain increases the risk of developing endometrial cancer (7). The risk of endometrial cancer increases by 6 times when the body mass index (BMI) is over 40 kg/m2, and morbid obesity was associated with higher mortality and disease recurrence (8). Also, weight loss in obese women was associated with lower EC risk (9). Although EC is the cancer most strongly associated with obesity (10, 11), data on the effective application of conservative treatment for obese patients were relatively limited. Therefore, this study aimed to investigate the efficacy and safety of fertility-preserving therapy in obese EC or AEH patients.



Methods


Patients Recruited

All patients were included at the Department of Obstetrics and Gynecology, Peking Union Medical College Hospital (PUMCH) from January 2013 to December 2020. The inclusion criteria were as follows: (1) Histologically confirmed AEH or grade 1 endometrioid adenocarcinoma; (2) women between 18 and 45 years old who desire to preserve their fertility; (3) BMI ≥30 kg/m2; (4) no signs of myometrial invasion or extra-uterine metastasis by enhanced magnetic resonance imaging (MRI); (5) no contraindication of the drugs or pregnancy. At the time of diagnosis, all pathology slides were reviewed by pathologists who specialized in gynecologic oncology at our institution. This study was approved by the PUMCH Ethics Committee. Figure 1 shows the flowchart illustrating patients’ selection.




Figure 1 | The flowchart of patients’ selection.





Treatment Methods

The treatment protocol was described in our previous work (12). Two regimens were used: (1) Progestin therapy: oral medroxyprogesterone acetate (MPA) 500 mg daily or megestrol acetate (MA) 160 mg bid; (2) gonadotropin-releasing hormone agonist (GnRHa)-based therapy: a combination of subcutaneous 3.75 mg GnRHa injection every 4 weeks and levonorgestrel-releasing intrauterine system (LNG-IUS) (Mirena) insertion constantly or oral letrozole 2.5 mg daily. Weight loss plans including diet control and exercise recommendation were provided to all patients during the whole treatment process. Patients were asked to come to the clinic every 3–4 months for a follow-up evaluation. Physical examination, including body weight, BMI, and body fat detection, and lab tests, including complete blood counts and liver function test, were performed. A transvaginal ultrasound scan was performed at each visit to assess the endometrium. Side effects such as vaginal spotting and abdominal pain were also recorded. During each follow-up, the treatment efficacy was evaluated by endometrial curettage under hysteroscopy.



Response Evaluation

The treatment outcomes were categorized as complete response (CR), partial response (PR), stable disease (SD), and progressive disease (PD), as illustrated in our previous work (12). CR was defined as the absence of disease. PR indicated histological regression. SD was defined as disease persistence, while PD referred to disease progression to a higher grade or progressive disease. Additional 1–2 treatment courses were performed on patients with PR or SD, whereas those with PD were immediately proposed to undergo a hysterectomy. Patients with the persistent or worsening disease over 12 months were considered failing to respond to therapy and recommended to undergo surgery subsequently. Once CR was achieved, women were encouraged to conceive naturally or referred to undergo assisted reproductive technology (ART) immediately. Patients who had no birth plan were temporarily prescribed to receive maintenance therapy including oral contraceptives, low-dose cyclic progestin, or LNG-IUS insertion to prevent a recurrence.



Follow-Up

The follow-up schedule was the same as reported in our previous article (12). All patients were regularly followed up for a prolonged period with 3- to 6-month intervals. Information about recurrence and fertility outcomes was documented. If the patient underwent hysterectomy, the reason, post-operative pathology results, and adjuvant therapy were also collected.



Statistical Analyses

Statistical Package for Social Sciences for Windows (version 22.0) was used for statistical analysis. Data are presented as median values with ranges or as counts with percentages. Chi-squared or Fisher’s exact tests were used for frequency distribution comparison, and median values were compared using Mann–Whitney U tests. Possible factors associated with CR and recurrence were investigated with univariate and multivariate analyses using logistic regression, and odds ratios were calculated along with 95% confidence intervals (95% CI). p-values < 0.05 were considered statistically significant.




Results


Characteristics of Patients With Obesity

One hundred and two obese patients were included in our study. The clinical characteristics of patients are shown in Table 1. Forty (39.2%) patients were diagnosed as AEH and 62 (60.8%) were EC. The median age at diagnosis was 32 (21–42) years. The median BMI of patients was 33.5 (30.1–46.1) and 11 (10.8%) patients’ BMI was over 40. Seventy-nine (77.5%) women were nulliparous, and 43 (42.2%) had comorbidities, including polycystic ovary syndrome, endometriosis, and diabetes mellitus. Forty-one (40.2%) women were treated with progestin regimen and 61 (59.8%) were treated with GnRHa combination therapy.


Table 1 | Patient’s characteristics.





Treatment Outcomes

Eighty-eight (86.3%) patients achieved CR with a median CR time of 6 months, ranging from 3 to 12 months. Thirteen (12.7%) patients failed to achieve CR: 7 PR, 5 SD, and 1 PD. Nine of the 13 were transferred from progestin regimen to GnRHa and finally achieved CR after 1–2 courses. The other 3 patients underwent hysterectomy. Based on post-operative histological findings, one case was diagnosed as AEH, and the other 2 cases were stage IA EC and 1 combined with stage IC ovarian endometrial carcinoma. The rest of the patients were still in treatment at the final contact.

The CR rate and time in AEH patients were 92.5% and 6 months (3–10 months), respectively. In EC patients, CR rate and time were 82.3% and 7 months (3–12 months), respectively (p = 0.142). Univariate analysis indicated that the CR rate was higher in patients who received the GnRHa-based regimen (93.4% vs. 75.6%, p = 0.011). High remission rates were also found in patients younger than 35 years old (87.2% vs. 83.3%, p = 0.632) and who lost more than 10% of their weight (96.4% vs. 82.4%, p = 0.067), and even no significance was found (Tables 2, 3). There was a corresponding increase in the proportion of CR with increased weight loss (Table 4).


Table 2 | Predictors of complete response.




Table 3 | Outcome of progestin and GnRHa treatment.




Table 4 | Correlation between body weight change and treatment outcomes.





Adverse Effects

In patients who received progestin regimen, weight gain was the most common side effect (43.9%), and 26.8% of patients gained weight more than 5%, followed by irregular vaginal bleeding (10.7%) and abnormal liver function (3.9%). In patients who received the GnRHa regimen, postmenopausal symptoms such as hot flashes and vaginal dryness were the most common adverse reactions (19.8%). The degree of these symptoms was minor and no patients received add-back estrogen. Irregular bleeding was also observed in 11.5% of the patients, but no weight gain, liver dysfunction, and IUD dislocation were recorded. In all patients, no major complications or adverse effects required suspension of treatment. No treatment-related deaths were identified.



Recurrence

After a pathological CR was achieved, 66 patients accepted maintenance treatment, including LNG-IUS, cyclical oral contraceptives, or low-dose cyclic progestin until they began attempting gestation. Twenty-two patients were only followed up regularly without any treatment. After a median follow-up time of 31 months (3–92 months), 15 (17.0%) women developed recurrence with a 26-month median recurrence time, ranging from 8 to 52 months. Seven patients who gave up to preserve their uterus chose to receive hysterectomy with or without lymphadenectomy. Eight patients received fertility-sparing re-treatment after recurrence, and 5 (62.5%) of them achieved CR again. Two (25%) of them underwent hysterectomy due to SD, and both of them were diagnosed as stage IA EC based on post-operative histology. The last patient was still in treatment at the final contact. No patient died due to the disease during this period.

The recurrence-related factors are shown in Table 5. The recurrence rate was 13.9% in AEH and 19.2% in EC (p = 0.691). Patients who received the GnRHa regimen, lost more than 10% weight, received maintenance therapy, or conceived during the follow-up period had a low probability of recurrence. Also, the recurrence rate decreased more, with more weight patients lost (Table 4).


Table 5 | Predictors of recurrence.





Fertility Outcomes

Fifty-seven women attempted to conceive after achieving CR, and 28 (49.1%) were transferred to receive ART. In total, 16 (28.1%) women became pregnant, 7 (12.3%) of them successfully delivered, and 4 (7.0%) were in pregnancy, while 5 (8.8%) of them miscarried, 4 at the first trimester and 1 at the second trimester. The pregnancy rate was superior in patients younger than 35 years old (34.0% vs. 0%, p = 0.031). Higher probability was also observed in patients with AEH (30.4% vs. 26.5%, p = 0.744), who received progestin therapy (37.5% vs. 24.4%, p = 0.322), who lost more than 10% weight (33.3% vs. 25,6%, p = 0.548), and who received ART (35.7% vs. 20.7%, p = 0.207). Also, the more weight patients lost, the higher tendency of pregnancy was observed (Table 4).




Discussion

As the major risk factor for EC, obesity has become a global public health problem (13, 14). According to the World Health Organization, obesity is defined as BMI ≥30 kg/m2 (15). Women with obesity have about a 2.6- to 4.7-fold increase in the risk for EC compared with women of normal weight (16). With the number of obese populations increasing significantly, the proportion of EC in patients of childbearing age has increased accordingly. Fertility-sparing treatments have been applied to young women with EC/AEH to preserve their uterus with a high remission rate (17–22). Conservative therapy such as progestin therapy is widely accepted as the main method with satisfactory results. Also, it is possible to manage young patients using not only medical therapy but also hysteroscopic resection (23). However, progestin therapy is associated with a significant increase in body weight (3–5). For obese patients, further weight gain may lead to a higher risk of treatment failure, a high relapse rate, and a low possibility of live birth. Therefore, it is a big challenge for us to manage patients with obesity and select the most effective methods for these obese women. However, only a few studies have reported the outcomes of conservative management for obese patients or only as part of their report until now (24, 25). The effect of weight change during treatment on oncologic and reproductive outcomes are yet to be well assessed. This study aimed to investigate the oncological and reproductive outcomes of fertility-preserving treatment for EC and AEH patients with BMI ≥30. We also compared the efficacy and safety of different regimens as well as evaluated the influence of weight change during treatment on CR, recurrence, and pregnancy.

In our cohort, over 90% AEH and 80% EC patients achieved CR with 6 months of median CR time, proving that fertility preservation was feasible for obese women. Both GnRHa and progestin regimens showed great therapeutic effects, whereas a higher remission rate was found in GnRHa-based regimen with CR rate up to 93.4%. In previous studies for fertility-sparing progestin therapy, overweight or obesity was significantly associated with a poor response to progestin therapy (26, 27), this is consistent with our results. In our research, progestin therapy was associated with a significant increase in body weight. Although weight control was recommended for all patients, about 43.9% of the patients gained weight, and 26.8% gained more than 5% of their weight. Among the patients who received progestin therapy but failed to achieve CR, 9 women were transferred to receive GnRHa based therapy and finally got complete remission after 1–2 courses. Our previous studies proved that GnRHa combination treatment in patients who failed oral progestin therapy produced good treatment and reproductive outcomes (28). Also, a low recurrence rate was found in GnRHa-based therapy compared with progestin.

Consequently, progesterone alone therapy may not be the most efficient treatment regimen, and the GnRHa combination regimen could be an alternative for obese patients. Nevertheless, the long-term adverse effect of GnRHa and its influence on fertility by repeated curettage need to be noted owing to the low pregnancy rate of the GnRHa regimen. It has been documented that 2–3% of bone mass will be lost with 6 months of GnRHa use. In addition, it is unclear what is the maximal duration of GnRHa therapy, whether the add-back therapy should be performed, whether the bone mineral density should be monitored, and whether calcium and bisphosphonates should be added. Therefore, the long-term side effect of GnRHa such as osteoporosis and cardiovascular complications should be considered in future studies.

Weight loss is crucial in the clinical management of young patients undergoing fertility-sparing therapy. A previous study suggested that weight change has little influence on complete response and recurrence rates during treatment, while obesity was a significant predictor for low response rates and high recurrence rates (25). However, the correlation between treatment outcome and weight change has rarely been mentioned, especially for obese patients. In this study, obese patients who lost less than 10% of their weight had a poor response and pregnancy outcomes, as well as a higher rate of recurrence, consistent with previous studies (6). Besides, the more weight patients lost, the higher the CR rate observed. Thus, weight control and health consulting are crucial in the whole-lifespan management of fertility-sparing treatment. GnRHa-based therapy has an advantage on weight control since it is well known that weight gain is the main side effect of high-dose oral progestin. Further research concerning the correlation between weight loss and pregnancy loss is still needed.

The Cancer Genome Atlas (TCGA)-based molecular classification system and MMR testing have been proposed in young women desiring fertility-sparing treatment, but the association is still unclear (29). Some researches revealed a 100% recurrence rate in MMR-deficient patients and suggested that patients with Lynch syndrome and P53 mutations should not be treated conservatively (30, 31). Owing to data limitations in our study, we failed to conduct further research in this aspect, Still, we believe that the TCGA classification system can contribute to selecting populations who suit fertility-sparing treatment and help to predict the oncologic outcomes (32, 33).

Previous studies revealed a high rate of relapse of fertility-sparing treatment in EC patients (17, 18). In our research, about 20% of women had developed recurrence with 26 months of median recurrence time, in accordance with former research. However, some of the recurrences occurred as early as 8 months after a CR. Another study reported that some recurrence occurred at 3–4 months after CR, which mandates the follow-up to be started early (34). The longest recurrence in our research took place at 52 months, and recurrence occurring at 13 years was also reported in other previous studies (35, 36). Therefore, long-term monitoring and regular follow-up are essential. Additionally, hormonal maintenance therapy is crucial for women who have no birth plan immediately after completion of treatment (34, 37). Moreover, a low recurrence rate was also found in patients with pregnancy. Herein, maintenance therapy and conception immediately were encouraged to reduce the risk of recurrence. For recurrent patients, fertility-sparing re-treatment could be considered after complete evaluation. Over 60% of recurrent patients achieved CR again in our research. In our previous study, the CR rate was about 90% in BMI normal patients. However, with increased treatment times, the recurrence time shortened, and no patients got pregnant after the third-round treatment (12). Patients were supposed to be informed of treatment failure and conceive before the re-treatment. Given the limited number of patients and several patients still being treated, whose therapeutic efficacy is yet to be assessed, we assumed that a future study with a larger samples size should be performed to evaluate the effect.

Conception is the ultimate goal of uterine preservation for most patients. However, the pregnancy and live birth rates in our research are still somewhat suboptimal, lower than previous studies (27, 38). However, the miscarriage rate at the first or second trimester is in accordance with the ordinary population (39). This might be due to patients included in our studies being obese women, which was associated with a lower probability of pregnancy. Moreover, the follow-up time in our study was relatively short; if longer follow-up times were performed, a high rate of relapse and live birth might be observed (40). The correlation between weight loss and reproductive outcomes has not been well evaluated and reported before. Some studies believed that the weight loss was not related to pregnancy and live birth rates in EC patients who received fertility-preserving treatment. In contrast, our current results showed that patients who lost weight more than 10% had a higher pregnancy rate. So, we concluded that weight loss could positively affect the pregnancy and live birth rate in obese women. It has been reported that weight loss ≥5% could also improve the pregnancy rate as an independent positive factor (41). Therefore, weight loss or recovery patients’ normal BMIs during therapy as well as the ART time is of great significance. Despite our expectations, ART did not significantly improve the live birth rate, women who chose IVF-ET had relatively better results, and some studies did report improved birth rate with ART (42, 43). Hence, once CR has been achieved, getting pregnant should be considered as soon as possible, and IVF-ET is recommended.



Limitations

Firstly, our study was a single-center retrospective study, and the choice of individual regimens was essentially a matter of physician preference. Multi-center prospective clinical trials are supposed to be conducted to verify the efficacy. Secondly, some patients were still under treatment until the last contact, which may influence the research results. Thirdly, the follow-up time of our study is relatively limited, and long-term follow-up was recommended to verify high pregnancy and recurrence rates.



Conclusions

In conclusion, the findings of our study confirm that fertility-sparing treatment for obese women with EC/AEH appears to be an acceptable method. The combination of GnRHa with LNG-IUS/letrozole is an alternative regimen with a higher regression rate and low rate of recurrence, as well as fewer side effects such as weight gain compared with progestin. Besides, weight loss of more than 10% positively influences CR, recurrence, and pregnancy rates. Therefore, weight control and health consulting are crucial in the whole-lifespan management of fertility-sparing treatment, especially for obese patients.
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