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Abstract 

Objective: To explore the pathologic response rate to primary progesterone treatment in patients with Endometrial Intraepithelial Neoplasia 
(EIN) and early-stage endometrioid-type Endometrial Adenocarcinoma (EAC).

Methods: Retrospective chart data were collected for patients with either EIN or EAC receiving primary progesterone treatment between 
2015 and 2022. The presence of complete or partial response, time to response, and other demographic and treatment factors were recorded to 
determine independent predictors of response to progestin treatment.

Results: In total, 112 women who were diagnosed with EIN or EAC were treated with upfront progestin therapy, of whom 79 had suffi  cient 
follow-up to assess response. Fifty patients (63%) responded, of whom 10 (20%) ultimately relapsed. Response was more robust among patients 
with EIN (79%, n = 33) compared with patients who had cancer (46%, n = 17). The median time to respond was 5.8 months overall. Diagnosis of 
EIN, younger age at diagnosis, and any pathologic evidence of progesterone eff ect were all predictors of treatment response. Younger patients 
had a signifi cantly shorter time to partial or complete response with a median time to response of 5.9 months in patients ≤ 45 and 13.8 months in 
patients > 45. 

Conclusion: Our study demonstrated a lower overall response rate (63%) than reported in previous studies, especially for patients with cancer 
(46%). Younger patients had a signifi cantly shorter time to respond than older patients. Pathologic progesterone eff ect observed at any time during 
treatment was a signifi cant predictor of treatment response regardless of diagnosis and could serve as an early predictor of response to therapy.

is the pathologic precursor to endometrioid-type endometrial 
adenocarcinoma. The 2014 WHO classi ication system of 
“Endometrioid” Intraepithelial Neoplasia (EIN) replaced the 
1994 Complex Atypical Hyperplasia (CAH) terminology [2]. 
The American College of Obstetricians and Gynecologists 
(ACOG) uses the synonymous terminology “endometrial” 
intraepithelial neoplasia [3]. For the purposes of this study, 
we will consistently apply the ACOG term “Endometrial” 
Intraepithelial Neoplasia (EIN).

Introduction

Endometrial carcinoma is the most common gynecologic 
malignancy in the US, with an estimated 65,950 cases 
diagnosed in 2022 [1]. Most cases are diagnosed at an early 
stage and carry a favorable prognosis. The most frequently 
diagnosed histologic subtype is endometrioid-type (type I) 
Endometrial Adenocarcinoma (EAC) comprising about 75% 
of cases. Endometrioid/endometrial intraepithelial neoplasia 
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Approximately 67% of patients with type 1 endometrioid 
endometrial adenocarcinoma have a disease that is con ined 
to the uterus at diagnosis, which is associated with an 80% 
- 90% 5-year survival rate depending on a variety of other 
factors [4]. The standard of care for endometrial carcinoma 
is surgical staging. There are some patients, however, who 
may not be deemed appropriate surgical candidates due to 
medical comorbidities or who would derive bene it from a 
fertility-sparing approach to treatment. One of the mainstays 
of non-surgical management is progestin therapy, given 
either orally or by placement of a levonorgestrel-releasing 
intrauterine device (L-IUD). The levonorgestrel-releasing IUD 
may be preferred for patients who have dif iculty with daily 
medication adherence or who have other contraindications to 
systemic therapy. Response to progestin therapy is monitored 
by endometrial tissue sampling at regular intervals. The 
recommended duration of therapy is not yet well established 
but typically will continue until one of three outcomes 
occurs 1) completion of childbearing where appropriate, 2) 
progression of disease indicating nonresponse to therapy, 3) 
resolution/treatment of medical comorbidities enabling the 
patient to undergo de initive surgical therapy.

Consistent evidence thus far demonstrates response 
rates to progestin therapy of 80% - 90% for Endometrial 
Intraepithelial Neoplasia (EIN), while evidence for the 
treatment of endometrial carcinoma is less robust and suggests 
response rates of 50% - 70% [5-8]. Much of the quoted data 
is based on premenopausal women desiring future fertility. 
There is a paucity of data addressing the ef icacy of medical 
management for endometrial cancer in the postmenopausal 
population undergoing non-surgical management due to 
medical comorbidities that preclude surgery, and further 
research is needed in this area. Other factors that must be 
further de ined include the time to response, recurrence rates, 
length of therapy, and optimal interval of tissue sampling.

Among women living in Maine, cancer of the uterine corpus 
is the fourth most common malignancy diagnosed annually 
with an estimated 33.2 cases per 100,000 women per year 
[9]. Maine Medical Center is the sole gynecologic oncology 
practice in the state, thus providing a comprehensive and 
broad population for review. In this study, we explored the 
ef icacy of non-surgical management of EAC and EIN at a 
single tertiary referral center. We assessed the outcomes of 
patients with EIN or grade 1 EAC who were managed with 
progestin therapy at our institution between October 2015 
and June 2022.

Methods
All women ≥ 18 years with a diagnosis of EIN or grade 1 

EAC who underwent primary progestin treatment with either 
systemic therapy or L-IUD within the Division of Gynecologic 
Oncology at MaineHealth/Maine Medical Center (Portland, 
ME, USA) during the study period 2015 - 2022 were potentially 

eligible for inclusion in the study. Institutional Review Board 
(IRB) approval was obtained to perform data analysis [Maine 
Medical Center Institutional Review Board, Portland, ME, 
#1811625-1]. Due to the retrospective nature of the study 
and the deidenti ied data, no direct patient care was affected 
in conducting this study. The study was deemed exempt from 
review by the IRB.

Patients were identi ied using billing data and ICD-
10 diagnosis codes within the Electronic Medical Record 
(EMR), including the diagnosis codes of either endometrial 
intraepithelial neoplasia or malignant neoplasm of the 
endometrium. Search terms for progestin treatment 
included levonorgestrel-releasing IUD, megestrol acetate, 
medroxyprogesterone acetate, depot medroxyprogesterone, 
or a combination of these. Patients were excluded if they 
had histologic subtypes of endometrial cancer other than 
endometrioid, greater than clinical stage I disease, underwent 
primary surgical staging or debulking, were treated with 
primary radiation, or had a history of prior pelvic radiation 
therapy, or had inadequate follow up after initial consultation. 
For eligible patients, we collected demographic and clinical 
history data, as well as imaging studies, mode and timing of 
treatment, surgical procedures including hysterectomy during 
the study period, and pathology reports of all endometrial 
sampling within the study period including histology, grade 
of disease, and evidence of progestin effect. Those meeting 
all inclusion criteria were included for further analysis. All 
pathology data were reviewed and interpreted by fellowship-
trained gynecologic pathologists at the treating institution.

Treatment response to progestin was de ined according 
to methods described in previous studies [10-12]. Complete 
response was de ined as the presence of benign endometrium 
without EIN or cancer. Partial response was de ined as 
Endometrial Intraepithelial Neoplasia (EIN) in any patient 
who previously had endometrial cancer. No response or 
stable disease was de ined as the persistence of the initial 
tissue diagnosis on a subsequent tissue sample (whether 
EIN or grade 1 endometrioid endometrial adenocarcinoma). 
Disease progression was de ined as any cancer in a patient 
with a previous diagnosis of EIN, or evidence of higher-
grade disease (grade 2 or above) in a patient with an initial 
diagnosis of grade 1 EAC. At the treating institution, evidence 
of progestin effect is often described in the pathology report 
if it is identi ied regardless of the inal diagnosis. Evidence of 
progestin effect or no effect was also collected and used in 
the inal analysis. The study was reviewed as exempt by the 
MaineHealth Institutional Review Board.

Statistical analysis

Characteristics of the study population were summarized 
using descriptive statistics, both overall and after strati ication 
by pathologic diagnosis (EIN versus grade 1 EAC). Continuous 
data are shown as mean (standard deviation) or as median 
[interquartile range] as appropriate, and categorical data are 
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shown as frequency (n, %). Differences in variables between 
subgroups were evaluated by t-tests or Mann-Whitney U 
tests for continuous data and by chi-square test or Fisher’s 
exact test for categorical data with corrections for multiple 
comparisons, as appropriate. Covariates that were signi icant 
(p < 0.1) in univariate analyses were entered into a logistic 
regression model to identify independent predictors of 
treatment response. We explored time to response or 
progression by survival analysis, using Kaplan Meier analysis 
with a log-rank test to evaluate differences between subgroups 
and Cox regression to adjust these differences for covariates 
(selected as described above). Signi icance was accepted at p 
< 0.05. All analyses were performed by the Navigation team at 
CORE using SPSS Statistical Software Version 28.

Results
The selection process for patients included in this study is 

shown in the attached Consort Diagram 1. We identi ied 432 
individuals for potential inclusion in the study. Of these, 320 
patients were excluded as they underwent primary surgical 
staging (n = 235) or did not meet all the inclusion criteria (for 
example, progestin therapy had been started by the referring 
physician). Of the remaining 112 patients undergoing primary 
medical management, 79 had adequate follow-up biopsies to 
assess response and were included in the study.

Table 1 [B] summarizes the demographic and clinical 
characteristics of the study group, strati ied by diagnosis. 53% 
of patients (n = 42) were initially diagnosed with EIN while 
the remaining 47% (n = 37) had cancer at the time of initiation 
of medical management. Age, Body Mass Index (BMI), and 
parity were comparable between the two groups. The method 
of diagnosis included both endometrial biopsy (n = 41, 52%) 
and dilation and curettage (n = 38, 48%). Of the 41 patients 
diagnosed by endometrial biopsy, 18 (44%) subsequently 
underwent dilation and curettage. The procedure was 

Diagram 1: Consort Diagram
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the indication for choosing progestin therapy [C]. The most 
frequent reasons cited by the treating clinician for the patient 
receiving medical rather than surgical therapy were desire for 
fertility preservation (n = 27, 34%) and surgical risk due to 
comorbidities (n = 54, 68%), with some citing both reasons. 
Approximately half of the patients (n = 38, 48%) were treated 
with L-IUD, and the others (n = 50, 63%) were treated with oral 
progestin, with the primary mode being megestrol acetate (n = 
40, 51%). Nine patients were initiated on treatment with one 
modality (L-IUD or oral therapy) and a second therapy was 
subsequently added, re lecting the discrepancy in treatment 
numbers from the total of 79 patients. 16 patients (20%) 
received a combination therapy at the time of diagnosis with 

generally performed at the time of L-IUD insertion rather 
than to con irm the diagnosis. One patient with a preoperative 
diagnosis of EIN was upgraded to a diagnosis of EAC after 
dilation and curettage. Most patients (n = 53, 67%) had one or 
more imaging studies prior to the treatment start date. These 
included transvaginal ultrasound (n = 43, 54%), computerized 
tomography (n = 9, 11%), or pelvic magnetic resonance 
imaging (n = 17, 22%). More women with endometrial 
cancer underwent advanced imaging including Computed 
Tomography (CT) or magnetic resonance imaging (MRI) (n = 
19, 51%) compared with women who had EIN (n = 7, 17%).

Table 2 shows the distribution of treatment modalities and 

Table 1 [B]: Demographic characteristics of the study group.
Variable Measurement1  Overall EIN EAC

 N  79  42 (53.2) 37 (46.8)
Age (years) 50.5 ± 17.8 44.8 ± 12.8 57.0 ± 20.4

Body mass index (kg/m2) 50.8 ± 14.3 52.6 ± 14.6 48.7 ± 13.9
 n 77 41 37

Race 
White 78 (98.7) 42 (100.0)2 36 (97.3)
Asian 1 (1.3) 0 (0.0) 1 (2.7)

Comorbidities3 
Cardiovascular disease 9 (11.4) 5 (11.9) 4 (10.8)

Diabetes mellitus or insulin resistance 28 (35.4) 9 (21.4) 19 (51.4)
Chronic obstructive pulmonary disease 10 (12.7) 5 (11.9) 5 (13.5)

Polycystic ovary syndrome 20 (25.3) 12 (28.6) 8 (21.6)
Concurrent malignancy4 1 (1.3) 1 (2.4) 0 (0.0)

None of the above 7 (8.9) 5 (11.9) 2 (5.4)
Other 49 (62.0) 25 (59.5) 24 (64.9)

Parous 34/77 (44.2) 18/41 (43.9) 16/36 (44.4)
 Number of children (among parous group) 

 1 8/34 (23.5) 7/18 (38.9) 1/16 (6.2)
 2 18/34 (53.0) 7/18 (38.9) 11/16 (68.8)

 ≥ 3 8/34 (23.5) 4/18 (22.2) 4/16 (25.0)
Family history of cancer, fi rst degree relative 

 Uterine 6 (7.6) 5 (11.9) 1 (2.7)
Ovarian or fallopian tube 4 (5.1) 1 (2.4) 3 (8.1)

Breast 9 (11.4) 4 (9.5) 5 (13.5)
Pancreatic/colorectal/other GI 5 (6.3) 1 (2.4) 4 (10.8)

 Other 10 (12.7)5 6 (14.3) 4 (10.8)
Family history of cancer, other relative 

Uterine 3 (3.8) 2 (4.8) 1 (2.7)
Ovarian or fallopian tube 2 (2.5) 1 (2.4) 1 (2.7)

Breast 13 (16.5) 8 (19.0) 5 (13.5)
Pancreatic/colorectal/other GI 9 (11.4) 5 (11.9) 4 (10.8)

Other 3 (3.8) 2 (4.8) 1 (2.7)
ECOGa performance status at diagnosis 

0 26 (32.9) 11 (26.2) 15 (40.5)
1 8 (10.1) 6 (14.3) 2 (5.4)
2 8 (10.1) 2 (4.8) 6 (16.2)
3 5 (6.3) 2 (4.8) 3 (8.1)
4 1 (1.3) 0 (0.0) 1 (2.7)

 Not recorded 31 (39.2) 21 (50.0) 10 (27.0)
aEastern Cooperative Oncology Group (ECOG).
1Data shown as frequency, n (%) or mean ± standard deviations.
2One person reported Hispanic ethnicity.
3In addition, patients overall reported: hypertension, 33 (42.3%); hyperlipidemia, 28 (35.9%); hypothyroidism, 12 (15.4%); sleep apnea, 17 (21.8); depression, 17 (21.8); anxiety, 
5 (6.4%); asthma, 4 (5.1%); history of cancer, 3 (3.8%); renal disease, 5 (6.4%); and, other comorbidity, 20 (25.6%).
4Actively in treatment/ not in remission.
5One each of bladder cancer, lymphoma, thyroid cancer, cervical cancer and two of prostate cancer in the EIN group, one each of cervical/throat cancer, lung/bladder cancer, 
thyroid cancer, and glioblastoma in the EAC group.
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both intrauterine device and systemic therapy. The frequency 
of pathologic assessment during treatment was between 3 and 
6 months for most patients (n = 73, 92%). 52 patients (66%) 
underwent at least 2 interval biopsies after treatment started, 
and 37 (n = 46%) had 3 or more biopsies. No pregnancies 
were reported after diagnosis.

Detailed outcome data is re lected in Table 3 [D], both 
overall and after strati ication by initial diagnosis. Complete 
or partial response was reported in 50 patients (63%), of 
whom 10 (20%) ultimately had a relapse of the disease. The 
remaining 29 (37%) had stable (n = 18, 23%) or progressive 
disease (n = 11, 14%). To identify potential predictors of 
treatment response, we irst performed univariate analyses 
comparing demographic and clinical variables between 
subgroups that had either complete/partial response or 
no response/progression (Table 4a). The response was 
signi icantly more robust in patients with EIN (79%, n = 33) 
compared with patients who had cancer (46%, n = 17) (p = 
0.006). Younger age (≤ 45 years, p < 0.001) and any pathologic 
evidence of progestin effect (p < 0.001) were also signi icantly 
associated with treatment response. However, after adjusting 
for covariates (Table 4b) only the presence of progestin effect 
was independently associated with a response to treatment 
[adjusted OR (95% CI), 3.7 (1.2 - 11.8), p = 0.026]. Patients aged 
≤ 45 were more likely to have evidence of progestin response 
compared with patients > 45 (p < 0.001). However, age was 
not independently predictive of a response to treatment (p = 
0.09).

Among those with treatment responses, the median time 
to respond was 5.8 months overall [3.2 - 10.3]. The time to 
progression of disease was 8.0 months overall [range 3.6 
- 8.7]. Among patients who relapsed, the median time to 
relapse was 30.4 months [range 15.9 - 39.6]. There was no 
difference in response to treatment based on the mode of 
progestin therapy (intrauterine versus systemic). Table 5 [F] 

summarizes the indings of survival analysis. Younger patients 
(aged ≤ 45 years) had a signi icantly shorter time to partial 
or complete response compared with those aged > 45 years 
(5.9 months [range 2.7 - 9.1] versus 13.8 months [range 6.5 
- 21.2], respectively, p = 0.012). After adjusting for covariates 
[F, Table 5b], age ≤ 45 years remained a signi icant predictor 
of time to response (hazard ratio (95% con idence interval), 
2.13 (1.07 - 4.23), p = 0.03).

During the treatment period, a total of 34 patients (43%) 
ultimately underwent hysterectomy. For most patients, 
the indication for hysterectomy was disease progression 
or inadequate response to progestin therapy (n = 24, 71%). 
Five patients (15%) had surgery because of an improvement 
in their health or performance status, generally related to 
weight loss and/or improved glycemic control. The remaining 
ive patients had various reasons for undergoing surgery, 

including patient requests and changes in desire for fertility 
preservation. Within this cohort of 34 patients, 18 patients 
(n = 53%) had a preoperative diagnosis of EIN. Six of these 
patients (33%) had cancer detected on the inal pathology. In 
all of these cases, the cancer was grade 1 and International 
Federation of Gynecology and Obstetrics (FIGO) Stage IA. Of 
the 16 patients with a preoperative diagnosis of cancer, 6 
patients with presumed Stage I disease were diagnosed with 
Stage II or higher disease on inal pathology, thus requiring 
adjuvant therapy.

Discussion
Many questions remain regarding optimal management 

for patients with early-stage endometrial cancer being 
treated with progestin therapy, despite the research thus 
far on this subject. Most studies suggest complete response 
rates, typically de ined by pathologic regression of disease on 
endometrial biopsy, ranging from 50% - 70% [7,13-18]. The 
current literature suggests higher response rates for women 

Table 2 [C]: Treatment characteristics.
Variable Frequency, n (%) 

Overall  EIN  EAC
N 79 42 37

Mode of treatment
Oral medroxyprogesterone 6 (7.6) 5 (11.9) 1 (2.7)

Oral megesterol acetate (megace) 40 (50.6) 21 (50.0) 19 (51.4)
Levonorgestrel-releasing IUDa 38 (48.1) 23 (54.8) 15 (40.5)

Combination (oral progestin with IUD) 16 (20.3) 8 (19.0) 8 (21.6)
Other 4 (5.1) 2 (4.8)1 2 (5.4)2

Number of treatment modes 
1 55 (69.6) 25 (59.5) 30 (81.1)
2 23 (29.1) 17 (40.5) 6 (16.2)
3 1 (1.3) 0 (0.0) 1 (2.7)

Intent of treatment (rather than surgery)
Fertility preservation 27 (34.2) 16 (38.1) 11 (29.7)

Medical comorbidities/ surgical risk 54 (68.4) 27 (64.3) 27 (73.0)
Patient declined surgery 5 (6.3) 3 (7.1) 2 (5.4)

Cost 1 (1.3) 1 (2.4) 0 (0.0)
aIntrauterine device.
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Table 3 [D]: Outcomes after treatment.
Variable Frequency, n (%) or Median [interquartile range] 

Overall EIN EAC
Treatment response 

 N 79 42 37
Partial/Complete1 50 (63.3) 33 (78.6) 17 (46.0)

Stable/Progression 29 (36.7) 9 (21.4) 20 (54.0)
Change in BMI since diagnosis (kg/m2) 0 [-7.2- +1.1] -1.0  [-3.7 - +1.0]

n 76 41 (-38- +9) 35 (-15.6 to +14)
Patient had hysterectomy 34/77 (44.2) 18/40 (45.0) 16 (43.2)

Indication for hysterectomy 
Disease progression 12 (35.3) 6 (33.3) 6 (37.5)

Stable or unresponsive disease 12 (35.3) 3 (16.7) 9 (56.3)
Patient request 4 (11.8) 4 (22.2) 0 (0.0)

Improvement in performance status 5 (14.7) 5 (27.8) 0 (0.0)
Not specifi ed 1 (2.9) 0 (0.0) 1 (6.3)

Pathologic diagnosis of hysterectomy tissue 
N 34 18 16

Endometrial intra-epithelial neoplasia 4 (11.8) 4 (22.2) 0 (0.0)
Endometrial cancer 22 (64.7) 6 (33.3) 16 (100.0)

EIN with foci of endometrial cancer 1 (2.9) 1 (5.6) 0 (0.0)
Hyperplasia without neoplasia 0 (0.0) 0 (0.0) 0 (0.0)

Benign endometrium 7 (20.6) 7 (38.9) 0 (100.0)
Grade and stage of endometrial cancer 

 N 22 6 16
Grade

1 17 (77.3) 6 (100.0) 11 (68.8)
2 4 (18.2) 0 (0.0) 4 (25.0)
3 1 (4.5) 0 (0.0) 1 (6.2)

Stage
IA 13 (59.1) 6 (100.0) 7 (43.8)
IB 3 (13.6) 0 (0.0) 3 (18.8)

II or higher 6 (27.3) 0 (0.0) 6 (37.5)
Vital status at end of follow up period 

 N 79 42 37
Deceased 9 (11.4) 1 (2.4) 8 (21.6)

 Alive 70 (88.6) 41 (97.6) 29 (78.4)
No evidence of disease 43 27 16

Alive with disease 9 5 4

Table 4 [E]: Identifying predictors of treatment response.
a) Variables associated with treatment response.

Variable Treatment response1 Partial/
Complete2 Stable/Progression p - value

N 50 29
Diagnosis    

EIN 33 (66.0) 9 (31.0) 0.0063
EAC 17 (34.0) 20 (69.0)  

Age (years) 45.0 ± 14.6 60.0 ± 19.0 < 0.0014

Body mass index (kg/m2) 52.7 ± 14.3 (n = 49) 47.4 ± 13.9 (n = 28) 0.064
Parous 23/49 (46.9) 11/28 (39.3) 0.683

Comorbidities    
Cardiovascular disease 3 (6.0) 6 (20.7) 0.075

Diabetes/insulin resistance 16 (32.0) 12 (41.4) 0.553
COPDa 4 (8.0) 6 (20.7) 0.165
PCOSb 15 (30.0) 5 (17.2) 0.323

Concurrent malignancy 0 (0.0) 1 (3.4) 0.375
Progesterone eff ect6 40 (80.0) 11 (37.9) < 0.0013

DNA mismatch repair (MMR) protein status 
Profi cient 7/49 (14.3) 11 (37.9) 0.135,7

Defi cient 0/49 (0.0) 6 (20.7)  
Not specifi ed 42/49 (85.7) 12 (41.4)  
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with EIN compared with those who have cancer. Much of the 
data thus far, however, focuses on premenopausal patients 
who desire fertility preservation. More research is needed 
in the postmenopausal patient population and among those 
who are deemed too medically unwell to undergo surgery. A 
retrospective study by Baker, et al. [10] speci ically examined 
response rates in postmenopausal women who were poor 
surgical candidates. Baker, et al. demonstrated a complete 
response rate of 50% overall for EIN and EAC, and patients 
with EIN were not more likely to achieve a complete response. 
This warrants further study, as it suggests that factors other 
than grade of disease play a role in determining progestin 
response. Our study included more postmenopausal patients 
with medical comorbidities than have been included in 

previous studies with the exception of the Baker et al. study. 
This may have contributed to the lower response rate seen in 
our patient population, which warrants further investigation.

Our study included patients undergoing medical treatment 
for endometrial intraepithelial neoplasia and low-grade 
endometrioid-type endometrial adenocarcinoma. With an 
overall response rate of 63% including partial and complete 
response, our study demonstrated a lower-than-expected 
response based on what has been reported in previous studies. 
Age was a signi icant predictor of time to progesterone 
response, with younger patients having a shorter time to 
respond. Evidence of progestin effect was independently 
predictive of a response to therapy. As has been demonstrated 

b) Independent predictors of treatment response.
Variable Reference group Odds ratio for partial/complete response (95% CI)

  Unadjusted p - value Adjusted p - value8

EIN EAC 4.3 (1.6 - 11.5) 0.003 2.1 (0.7 - 6.5) 0.12
Progesterone eff ect9 None 6.5 (2.4 - 18.2) < 0.001 3.7 (1.2 - 11.8) 0.026

Age - 0.95 (0.92 - 0.98) < 0.001 0.97 (0.94 - 1.01) 0.09
BMI - 1.03 (0.99 - 1.06) 0.38 1.01 (0.98 - 1.06) 0.49

aChronic obstructive pulmonary disease.
bPolycystic ovary syndrome.
1Data shown as frequency, n (%) or mean ± standard deviation.
2Includes 10 patients who ultimately relapsed.
3Chi square test with continuity correction.
4two-sided t test.
5Fisher’s exact test.
6Observed at most recent biopsy. 
7Analysis excludes those with MMR status unspecifi ed.
8Variables that were signifi cant (p ≤ 0.1) in univariate analysis (Table 9) were entered into a logistic regression model to identify signifi cant independent predictors of treatment 
response. Treatment response was defi ned as a binary variable (partial/complete, including those who eventually relapsed vs stable/progression). n = 77 cases had complete 
data for all variables and were included in the analysis.
9Observed at any point during treatment.

Table 5 [F]: Predictors of partial/complete treatment response and time to response.
a) Variables associated with time from treatment start to partial/complete response.

Response Time to response or censor (months)3

Progestin eff ect2 n n (%) Median (95% CI) p - value4

Yes 51 40 (78.4) 7.8 (5.5 - 10.1) 0.06
No 28 10 (35.7) 13.8 (7.2 - 20.4)

Diagnosis 
EIN 42 33 (78.6) 7.8 (5.0 - 10.6) 0.64
EAC 37 17 (45.9) 13.8 (3.0 - 24.6)

Age group (years)
≤ 45 34 26 (76.5) 5.9 (2.7 - 9.1) 0.012
> 45 45 24 (53.3) 13.8 (6.5 - 21.2)

BMI group (kg/m2) 
≤ 50 38 21 (55.2) 9.1 (7.2 - 10.9) 0.99
> 50 39 28 (71.8) 7.8 (4.3 - 11.2)

b) Independent predictors of time to partial/complete response.
 Variable Reference  Unadjusted  Adjusted

   HR (95% CI) p - value5 HR (95% CI) p - value5

Progestin eff ect no eff ect  1.92 (0.95 - 3.86)  0.07  1.56 (0.71 - 3.4)  0.27
EIN  EAC  1.16 (0.63 - 2.14)  0.64  0.71 (0.36 - 1.40)  0.32

Age ≤ 45 years Age > 45 years  2.05 (0.96 - 0.99)  0.014  2.13 (1.07 - 4.23)  0.03
BMI ≤ 50 kg/m2 BMI > 50 kg/m2.  1.00 (0.56 - 1.81)  0.99  0.82 (0.44 - 1.56)  0.56

1Partial or complete response.
2Time from diagnosis to partial/complete response or censoring (progression, most recent biopsy, or hysterectomy if earlier); median time estimated by Kaplan Meyer survival 
analysis.
3Log rank test.
4Cox regression; 40 cases with an event and 37 cases that were censored were included in the adjusted analysis. Hazard ratio refl ects “hazard” for having a complete/partial 
response. Variables were entered into the model if they had a signifi cant (p < 0.1) association with partial/complete response in univariate analysis (Table 4).
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in past studies, patients with EIN were more likely to respond 
to treatment (78%) than patients with cancer (46%). 
However, the diagnosis was not independently predictive of 
treatment response, which suggests that other factors may be 
more important in determining a response to therapy. 

One explanation for this is the potential impact of BMI. 
Obesity is a risk factor for the development of endometrial 
neoplasia due to the endometrium’s increased exposure 
to unopposed estrogen. While past studies have shown a 
difference in treatment response associated with BMI [19], 
we did not ind a statistically signi icant difference between 
responders and non-responders when strati ied by BMI (p = 
0.49). Weight loss reduces the risk of developing endometrial 
neoplasia and improves overall survival in patients with 
endometrial cancer [20], but its effect on response to 
progesterone treatment is still uncertain based on available 
evidence. The feMME trial showed a trend toward improved 
response in patients treated with LNG-IUD who lost weight 
compared with those who did not, but the study was not 
powered to detect signi icance between these groups [21]. 
In our study, patients who lost weight during the treatment 
period did not have improved response rates compared with 
patients who remained at stable weight or gained weight. The 
cohort of patients with this information recorded may be too 
small to detect a signi icant effect of change in BMI, and more 
research with a larger cohort would be bene icial to further 
evaluate this.

In this study, we examined the response to progestin 
therapy in premenopausal patients who desire fertility 
preservation and older patients who were too medically unwell 
to undergo surgery. The inclusion of both cohorts provides 
the unique opportunity to compare response rates in these 
distinct patient populations. The goals of treatment are often 
different for these patient groups. For example, women who 
desire future fertility may plan to undergo a short duration 
of treatment prior to pregnancy, with the aim of de initive 
surgical therapy when childbearing is completed. For older 
medically complex patients, planned treatment duration may 
be quite variable and extend until the end of life if possible. 
Our study demonstrated no difference in treatment response 
between older and younger patients when controlling for 
diagnosis. A unique inding in our study is that there was a 
signi icant association between age and time to treatment 
response, with younger patients responding more quickly 
to therapy. This could be an important factor in counseling 
patients when considering alternate treatments due to lack 
of response. It could also be bene icial for patients desiring 
future fertility to undergo a shorter treatment period.

The recurrence rate for patients who initially respond has 
also been documented by previous studies. This is especially 
relevant in determining the appropriate interval for tissue 
sampling for these patients, and for risk stratifying patients 
to different treatment modalities. Recurrence rates have 

been reported between 22% and 47% [14,7,13,22,10]. This 
is usually de ined as women who initially demonstrated 
complete pathologic response, and on subsequent endometrial 
sampling during the study period had evidence of recurrent 
disease or neoplasia. In our study, of the initial cohort who 
showed response to therapy (n = 50), 10 patients ultimately 
had relapse or progression of disease. Median time to relapse 
was over 2 years, suggesting that recurrence of disease in this 
cohort may be representative of the duration of treatment 
rather than a true failure of medical therapy. Diagnosis (EIN 
or EAC) did not differ between patients who experienced 
recurrence, which again suggests that other factors are 
important in determining treatment response.

During the treatment period we observed that 24 patients 
(30%) underwent hysterectomy due to disease progression 
or lack of treatment response. On inal pathology, 6 of these 
patients were upstaged and required adjuvant treatment 
for stage II or greater disease. This area requires further 
investigation to improve medical management for the patients 
who desire fertility or for whom surgery is too morbid. 
Multiple studies have examined the use of metformin in 
addition to progestin for treatment of endometrial cancer with 
con licting results [23-25]. These studies are predominantly 
conducted in premenopausal women desiring fertility 
preservation. It is dif icult to study the effect of metformin on 
treatment response in the older medically unwell population, 
as many of these patients are actively undergoing treatment 
for diabetes. It has also been hypothesized that addition 
of mTOR inhibitors could enhance response to progestin 
therapy, as activation of the mTOR pathway can be associated 
with resistance to hormonal therapy. This an area of ongoing 
research, with trials currently investigating the use of mTOR 
inhibitors (everolimus) in combination with progestin to treat 
early-stage endometrial cancer.

The strengths of our study include a consistent approach 
to pathologic assessment and reporting of progestin response 
with a relatively small number of fellowship-trained 
gynecologic pathologists examining samples, which improves 
reliability. Additionally, the study was performed at a single 
institution and all the treatment and follow up strategies are 
consistent, which makes accurate and thorough data collection 
possible. Our study is also unique in that prior investigations 
have focused on a younger cohort pursuing fertility-sparing 
options, whereas this cohort includes patients deemed to be 
poor surgical candidates. 

There are limitations to this study, many of which are 
inherent to any retrospective review. The retrospective 
nature of this investigation and the small sample size preclude 
our ability to draw conclusions regarding hormonal regimen 
(e.g., IUD vs. oral vs. IUD plus oral) as well our ability to draw 
conclusions regarding impact of change in BMI over the time 
course of treatment. Additionally, the predominately white 
demographic that makes up the population in Maine (94% 
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according to the 2021 Census) could limit the generalizability 
of the results. This is re lected in the limited racial diversity of 
the study population (98.7% white).

Conclusion
In summary, our study demonstrated a lower overall 

response rate than previously reported in the literature, and 
this was more pronounced for patients with cancer, with 
an overall response rate of 46%. Younger patients had a 
signi icantly shorter time to response than older patients and 
pathologic progesterone effect observed at any time during 
treatment was a signi icant predictor of treatment response 
regardless of diagnosis and could serve as an early predictor of 
response to therapy. We did not ind a statistically signi icant 
difference between responders and non-responders when 
strati ied by age, BMI at time of diagnosis, or weight loss 
while undergoing hormonal therapy, but acknowledge 
that other factors and molecular pathways may play a role 
determining a response to therapy. Including women who 
are postmenopausal and deemed poor surgical candidates is 
crucial to improving outcomes for patients undergoing non-
surgical management of this disease. 
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