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Introduction Endometrial cancer is the fifth most common can-cer in women worldwide, counting almost 320.000cases in 2012, and is the sixth leading cause of femaledeath related to cancer. In the United States of Amer-ica there were 60.050 new endometrial cancer casesin 2016 while in Europe 88.068 and in the UnitedKingdom about 7.400 cases annually. Atypical en-dometrial hyperplasia or endometrial intraepithe-lian neoplasia, presents up to 40% lifetime risk ofprogressing to endometrial cancer1. The majority ofthe cases are diagnosed in post–menopausal women,while 14% of in pre- menopausal women with a per-centage of 4% to be diagnosed in women less than40 years old. The hysterectomy, bilateral oophorec-tomy and assessment of retroperitoneal lymphnodes is the standard procedure for endometrialcancer management but for younger women who de-sire to have family, fertility sparing options are moresuitable. In this review we will discuss the role ofprogestins as a conservative management of en-dometrial cancer in young patients who wish to pre-

serve fertility, or as a treatment option for advancedor recurrent disease. 
Materials and methodsWe performed a Medline search for articles pub-lished in English during 2015-2017 with the keawords: <<endometrial cancer>>, <<fertility spar-ing>>, <<conservative management>>, <<recurrentdisease>>, <<progestin>>. We identified further ar-ticles from the bibliographies of these publications,including case reports, review articles, and meta-analysis. The most up to date findings regarding thetopic of our review were extracted from these re-ports.
ResultsProgesterone is a steroid hormone that opposes en-dometrium estrogen-driven growth. Excessive estrogenendometrial stimulation, unopposed by progesterone,leads to endometrial hyperplasia or cancer develop-ment. Progestins modulate endometrial glands secre-



tory differentiation, inhibit estrogen receptor functionand endometrial cell mitosis, and also act as pro-apop-totic and anti-angiogenic agents. Furthermore, in vitrostudies indicate that progestins stimulate stromal in-sulin-like growth factor binding protein-1 (IGFBP-1),which inhibits insulin-like growth factor-1 (IGF-1) bothexpression and activity. This is noteworthy, as IGF-1 isa proliferative (anabolic) and anti-apoptotic factor,which presents increased expression in endometrialhyperplasia. Apparently, progestins inhibit at least twoproliferative pathways2. 
Oral ProgestinsOral medroxyprogesterone acetate (MPA) andmegestrol acetate (MA) are the most commonly usedprogestins when fertility preservation is necessary.Progesterone agents seem to elicit their antitumor ef-fect through Wingless (Wnt) and/or phosphatidylinos-itol 3- kinase (PI3K)/Akt pathways3. The potency ofthese two agents has been reported to be similar. How-ever, there has been no specific study comparing theefficacy of these two agents in fertility sparing therapyand although Park et al. suggested that the completeresponse rate was similar between MPA and MA andthat the recurrence rate was lower for MPA-treatedcases in their subgroup analysis, further evaluation isrequired.The optimal dose of oral MPA and MA is not cur-rently well defined. The most frequently used doseranges of MPA and MA are 200-800 and 40-400mg/dl/day respectively, with most of the patients re-ceiving doses of >400 and <200 mg/dl/day, respec-tively. It is notable that a high daily dose of progestinsis commonly used in clinical practice, but it is not clearwhether the low or the high dose is more effective. Inan earlier Gynecologic Oncology Group randomizedtrial dealing with advanced and recurrent endometrialcancer, the response rate and progression –free sur-vival outcome following MPA therapy was higher in thelow-dose group (200 mg/day), than in the high dose

group, but this comparison has not been further inves-tigated since this study4.The median treatment duration to a complete re-sponse differs between studies with endometrial can-cer patients. Ramirez et al5. reported a median timeinterval to a complete response of 12 weeks (range, 4–60 weeks). A treatment period of at least 3 months isrequired to determine treatment failure. If the patientshows disease progression at this time point, definitelysurgical management is required. However, if the dis-ease persists without progression at this time point,further treatment with progestin is an option and insome cases complete response in achieved after 9–12months. In this cases, different progestin dose and typecan be considered. However, the efficacy of this strat-egy remains to be evaluated as the treatment durationvaries between 3 and 36 months in different studies.Knowing that the impact of progestins on endometrialcancer cells becomes apparent as early as 10 weeks oftreatment, an initial exposure period of at least 12weeks should be offered before response evaluationand the first pathologic evaluation with dilatation andcurettage (DC) should be considered 3 months aftertreatment initiation. Subsequently, pathologic evalua-tions should be scheduled every 3 months while treat-ment is continued until a complete response isachieved. The DC and also frequent hysteroscopicbiopsy are the gold standard methods for treatmentresponse evaluation, especially in patients treated withhigh doses of oral progestins although may have an ad-verse impact on future pregnancy outcomes due to thedestruction of the basal layer of the endometrium, thedevelopment of fibrosis and potentially the thermal in-jury on the myometrium.
Intrauterine Device Levonergestrol (IUD-LNG)This device can deliver locally a higher dose of prog-estin to the endometrium than orally administeredprogestin, skipping systemic complications associatedwith high doses of oral progestin including throm-
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boembolism, weight gain, mood and libido changes,headaches, breast tenderness, sleep disorders, and legcramps6. One of the first studies dealing with IUD-LNGuse for endometrial cancer treatment by Montz et al.at Johns Hopkins Hospital in 2002, enrolled womenwith grade 1 endometrioid cancer with no evidence ofmyometrial invasion on imaging scanning and were ina high risk for perioperative morbidity. Patients under-went either hysteroscopy or dilatation and curettage,and IUD placement and followed by endometrialbiopsy every 3 months for 1 year. Sixteen patients wereincluded in the study, one was excluded at the time ofIUD placement (grade 2 disease identified) and onewas lost to follow-up. Twelve subjects have been fol-lowed up for 36 months; the biopsies were negative in7 out of 11 at 6 months and 6 out of 8 at 12 months offollowing. Recurrence had not been recorded in any ofthe six women who had complete regression and con-tinued IUD treatment for 36 months. No IUD relatedcomplications, except for one expulsion, occurredwhile complications (one fatal) occurred in 9 of the 15control patients. This study proved that IUD-LNG is anadequate method for stage IA, grade 1 endometrialcancer management in women at high risk for periop-erative morbidity. Kim et al. evaluated the feasibility ofusing MPA and IUD-LNG to control the early stages ofendometrial cancer in young women who desired topreserve their fertility7. Complete remission of the dis-ease was observed in 4 out of 5 patients, while one pa-tient showed partial remission. The endometrialbiopsy was negative in two patients at 3 months, in onepatient at 6 months, and in one patient at 12 months.No treatment-related complications were observedand no recurrence was documented during the follow-up period (6–16 months). This study showed that theconcomitant use of MPA and IUD-LNG is a realistic op-tion for conservative treatment of early-stage endome-trial cancer in young women who want to preservetheir fertility. A recent study8 which assessed the effi-cacy of combined operative hysteroscopy and hor-

mone therapy as fertility preserving treatment in se-lected young women with early endometrial cancerconsisted by fourteen patients with FIGO stage IA whounderwent hysteroscopic ablation of the endometriumand the myometrial tissue below, followed by oral ad-ministration of 160 mg/day MA for 6 months (6 pa-tients) or 52 mg IUD-LNG for 12 months (8 patients).The median of follow-up was 40 months (13–79months). One patient relapsed after 5 months and un-derwent surgery and one patient showed an endome-trial hyperplasia without atypia at the 3rd and 6thmonth. Three patients have tried to get pregnant andone of them conceived and delivered a healthy baby.These preliminary results demonstrated that com-bined operative hysteroscopy and progestin therapymight be considered a safe and effective option for con-servative management of early endometrial cancerstages in selected patients who wish to preserve theirfertility. A number of clinicopathologic biomarkers predict-ing poor response in progestin based treatment inwomen with well differentiated endometrial adeno-carcinoma are currently used9. The insulin resistance,the abnormal function of mismatch repair system andthe overexpression of Nrf2 and AKR1C1 are some ofthe biomarkers which reveal progesterone resistance. A number of studies have focused on determiningways to eliminate this resistance. A phase II study onMPA plus metformin 750-2250 mg/day10, showed thatmetformin inhibited episodes of disease relapse afterMPA therapy. Still though, the combination of met-formin and MPA in endometrial cancer treatmentshould be studied further. Furthermore, the combina-tion of oral progestins with tamoxifen and IUD-LNGwith GnRH analogues showed effectiveness in patientswith endometrial hyperplasia and cancer. The strictfollow-up during and after treatment was crucial. In general, the complete response rate with fertil-ity-sparing therapy is reported to range between 25%and 89% with a mean complete response rate 66.7%
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to 79.7% . The most recent meta-analysis, which 408patients from 32 studies, reported a pooled completeresponse rate of 76.2% (95% confidence interval,68%–85.3%)11. However, various types of fertility-sparing therapy were included in this meta-analysisand some studies were not limited to stage IA, grade 1endometrioid endometrial cancer. Recently, Park et al.reported the largest series on fertility-sparing therapyincluding only oral progestin therapy and using strictinclusion criteria12. The complete response rate toprogestin therapy was 77.7% in this study. Hence, it isclear that progestin therapy is highly effective in stageIA, grade 1 endometrioid endometrial adenocarci-noma. The most recent meta-analysis dealing withthese patients reported a pooled recurrence rate of40.6% (95% confidence interval, 33.1%–49.8%) andthis fact clarify that this approach only delay the sur-gical management to allow child bearing and not tocure the disease. Close surveillance is thereforemandatory after achieving a complete response toprogestin treatment.The safety of progestin fertility-sparing therapy issupported by the fact that subsequent disease progres-sion is not frequent even in patients who present re-sistance and by the fact that almost all recurrences arewell-differentiated tumors confined to the en-dometrium still curable with surgical management13.In a retrospective population based cohort study inBritish Columbia from 2003 to 2015, with 50 womenunder 45 years old with complex atypical hyperplasia(n=29) and endometrial carcinoma (n=21), there were32 women who underwent hysterectomy, 27 due topersistent/reccurent disease, and 5 due to patient de-mand despite complete response to progestins. Themajority of hysterectomy specimens (85%) had mini-mal or no residual disease. In Zoe R.Greenwald et al.study with 6339 women, 161 received progestins and6178 primary surgery. After 15 years of follow up, themortality rate did not differ between the groups. Ac-cording to the results of this study, young patients with

low grade endometrial cancer, appear to have excellentsurvival rates, regardless the primary therapy type(progestins vs primary surgery), and the current se-lection for patients to preserve their fertility and betreated with progestins does not appear to worsenclinical outcomes. ADVANCED-RECCURENT ENDOMETRIAL CANCERRegarding progestin therapy for advanced or recur-rent endometrial cancer treatment, a study of 331cases, treated with MPA 50 mg three times a day, re-sulted in complete remission of the disease in 32 cases(9.6%) and partial remission in 26 cases (7.9%), pre-senting a median exacerbation-free survival period of4 months and a median overall survival period of 10months14. The comparison 200 vs 1,000 mg/day MPA,showed better outcomes in the low-dose group (17%complete remission and 8% partial remission) than inthe high-dose group (9% complete remission and 6%partial remission). Median exacerbation-free survivalperiod also differed significantly between the low-dosegroup (3.2 months) and the high-dose group (2.5months). Regarding dose levels, the Gynecologic OncologyGroup (GOG) reported that for patients with advancedor recurrent cancer, the comparison between the low-dose MPA group (200 mg/day, n=145) and the high-dose group (1,000 mg/ day, n=154) revealed that theresponse rate was higher in the low-dose group (25%,including 25 cases with complete remission and 11with partial remission) vs high-dose group (16%, 14cases with complete remission and 10 with partial re-mission), with the response to be particularly favorablein endometrial cancer grade 1 and in progesterone-positive cases. Despite the good prospects of proges-terone therapy, the variation in response ratesindicates the need for predicting markers of a success-ful therapy. The expression of estrogen receptors, ofprogesterone receptors and PTEN, constitute a quitepromising prognostic tool of progesterone responsevalidation. Allred score is another prognostic tool also,
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which validate the expression of estrogen receptor,progesterone receptor, androgen receptor and Ki6715.It seems that when Allred score is ≥3, progesteronetherapy is more likely to have a positive result16. The therapy of endometrial cancer with proges-terone can be enhanced with other agents such as ta-moxifen, gonadotropin-releasing hormone agonist(GnRH agonist) and aromatase inhibitors .When theseagents combined together seem to have better re-sponse.
ConclusionsProgestin therapy has been used for decades as analternative to surgery for endometrial neoplasias. Fer-tility-sparing progestin therapy is highly effective inselected young women with primary and recurrentendometrial cancer17. The selection of appropriate pa-tients through comprehensive pretreatment evalua-tions is of paramount importance to achieve the bestoutcomes without compromising survival outcomes.However, future studies should be performed to de-termine the most effective of all agents as well as theoptimal dose and duration of treatment. Despite thelack of sufficient data sets to demonstrate the efficacyof progestin therapy in advanced endometrial cancer,the case series and pilot studies do demonstrate thatprogestin therapy can be used effectively when sur-gery is not a desirable option.
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