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Abstract

Background—Uterine-preserving therapy with progesterone may be used in young women with 

endometrial cancer who desire fertility preservation. Such therapy delays definitive treatment with 

hysterectomy.

Objective—We examined the use and safety of progestational therapy in young women with 

endometrial cancer. The primary outcome of the analysis was overall survival.

Study Design—We identified women ≤49 years of age with stage I endometrial cancer in the 

National Cancer Database from 2004–2014. Women treated with hormonal therapy with or 

without hysterectomy were compared to women treated with hysterectomy. After propensity score 

weighting, overall survival was examined using proportional hazards models.

Results—A total of 23,231 patients, including 872 (3.8%) women treated with hormonal therapy 

were identified. Use of hormonal therapy was 2.4% (95% CI, 1.8–3.3%) in 2004 and increased 

over time to 5.9% (95% CI, 5.0–6.9%) by 2014 (P<0.0001). Use of hormonal therapy decreased 

with older age, higher sub-stage and increasing grade. Black women were more likely to receive 

hormonal therapy while Medicaid recipients were less likely to receive hormonal therapy. The 
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five-year survival for patients treated with hormonal therapy was 96.4% (95% CI, 94.3–98.0%) 

compared to 97.2% (95% CI, 96.9–97.4%) for hysterectomy. In a multivariable model, women 

treated with hormonal therapy were 92% (HR=1.92; 95% CI, 1.15–3.19) more likely to die 

compared to women who underwent primary hysterectomy. When stratified by stage, hormonal 

therapy was associated with increased mortality in women with stage IB and I-not otherwise 

specified (INOS) tumors but not for stage IA neoplasms.

Conclusion—Use of progestational therapy is increasing. Its use was associated with decreased 

survival, particularly in women with stage IB tumors.

Introduction

Hysterectomy in combination with bilateral salpingo-oophorectomy remains the standard of 

care for endometrial cancer.1 Hysterectomy results in excellent oncologic outcomes, 

particularly for women with low grade, early stage neoplasms. However, despite the success 

of surgical treatment for cancer control, removal of the reproductive organs has a number of 

long-term consequences including loss of fertility.2

As an alternative to hysterectomy, medical management of endometrial cancer with 

progestational agents has been described for young women.3,4 Endometrioid tumors 

typically express progesterone receptors; thus, there is a strong rationale for this type of 

hormonal therapy. Data describing the efficacy of progestin therapy is largely based on small 

studies with a wide range of response rates reported.3,5–11 A meta-analysis of 45 studies that 

included 391 subjects reported an overall response rate of 75% with a complete response 

rate of 48%. Among women with a complete response, over one third ultimately recurred.6 

Progestational therapy is administered either orally, or delivered locally to the uterus through 

an intrauterine device (IUD).

Progestational therapy is typically administered for several months until patients either have 

regression of the cancer or have persistence of endometrial cancer and undergo 

hysterectomy. While small studies have suggested that progestin therapy is safe, such 

therapy delays definitive treatment with hysterectomy for several months in women who do 

not respond. Further, the optimal duration of therapy, follow-up schedule, and most 

appropriate formulation of progesterone are uncertain.3,4 Even more importantly, little is 

known about the frequency of use of progestin therapy in young women, and the 

comparative effectiveness of hormonal therapy in real world populations is unknown. We 

performed a population-based study to examine the trends in use of progestational therapy in 

young women with endometrial cancer and examined the comparative effectiveness of 

hormonal therapy compared to hysterectomy.

Methods

Data source and cohort selection

The National Cancer Data Base (NCDB) was used for analysis. NCDB is a nationwide 

oncology outcomes database developed by the American College of Surgeons and the 

American Cancer Society.12 The database includes more than 1500 hospitals affiliated with 

the Commission on Cancer in the United States, registering approximately 70% of newly 
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diagnosed cancers in the nation.13 The database includes information on patient 

demographics, hospital factors, tumor characteristics, first course of therapy, follow-up and 

survival data. Information is abstracted by trained cancer registrars. Data do not contain 

patient identifiers and the Columbia University Institutional Review Board deemed this 

study exempt.

Patients and treatments

We included women <50 years of age diagnosed with stage I endometrioid endometrial 

cancer between 2004 and 2014. Patients who received preoperative radiotherapy were 

excluded. The cohort was divided into those who received hormonal therapy (with or 

without hysterectomy) and those who underwent hysterectomy only. Women not treated 

with hysterectomy or hormonal therapy were excluded.

Demographic data analyzed include age (<35, 35–39, 40–44, 45–49 years), race and 

ethnicity (white, black, Hispanic, other, unknown), insurance status (private insurance, 

Medicaid, Medicare, uninsured, unknown), median household income for patient’s area of 

residence (<$30,000, $30,000–$35,999, $36,000–$45,999, $46,000, and unknown), and 

urban/rural area of residence (metropolitan, urban, rural, unknown). Comorbidity was 

estimated using the Deyo classification of the Charlson comorbidity score (0, 1, 2, 

unknown).14,15 Tumors were classified as stage IA (tumor confined to the endometrium or 

<50% of the myometrium), IB (tumor with >50% myoinvasion), and stage INOS if the depth 

of myoinvasion was not available. Tumor grade was categorized as 1 (well), 2 (moderate), 3 

(poorly), or unknown.

Statistical analysis

The trends in use of hormonal therapy over time are reported as rates with 95% confidence 

intervals. Univariate analyses of factors associated with use of hormonal therapy were 

performed by χ2 tests. A marginal log-linear Poisson regression model based on generalized 

estimating equations (GEE) methodology was developed to explore predictors of hormonal 

therapy while accounting for hospital-level clustering. Results are reported as adjusted rate 

ratios (RR) with 95% confidence intervals (CI). The model included all of the clinical and 

demographic factors in the study.

To account for imbalances in the treatment groups, we performed a propensity score 

analysis. The propensity score (PS) is the predicted probability of treatment, use of 

progesterone in the current analysis.16–18 The propensity score was estimated using a 

logistic regression model that included all of the clinical and demographic characteristics. 

The predicted probability (the propensity score) was estimated for each patient and ranged 

from 0 to 1.

The primary analytic approach using the propensity score relied on an inverse probability of 

treatment weighting approach (IPTW).16,19 With an IPTW approach, each patient is 

assigned a differential weight based on their treatment group and calculated propensity 

score. The weighting assumptions of the IPTW approach assigned patients treated with 

progesterone a weight of 1/propensity score and those who underwent primary hysterectomy 

a weight of 1/(1-propensity score).16,19 To reduce the variability of IPTW weights and give 
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individuals with extreme weights less influence, a stabilization technique that multiplies the 

treatment and comparison weights by a constant and a trimming technique that trims the 

stabilized weights within a specified range (≤ 10) were applied.20 After IPTW, we assessed 

the balance of measured confounders between treatments via a weighted regression 

approach, in which each covariate was regressed on the treatment variable. The clinically 

unimportant differences between treatment groups were determined by a threshold value of 

less than 0.2 for all coefficients in the weighted regression model.21

The primary outcome of the analysis was overall survival. Marginal Cox proportional 

hazards models were developed to examine the association between hormonal therapy and 

overall survival while accounting for hospital-level clustering and all of the clinical and 

demographic characteristics. The assumption of proportionality was assessed visually by 

plotting scaled Schoenfeld residuals. The linear function of year of diagnosis was also 

checked via the distribution of the simulated cumulative martingale residual curves.22 

Women diagnosed from 2004–2013 were included in the survival analyses. Results from 

Cox proportional hazards models are reported as hazard ratios with 95% confidence 

intervals. Observed five-year survival rates with 95% confidence intervals were calculated 

using Kaplan-Meier curves stratified by stage.

We performed a number of sensitivity analyses to examine the robustness of our findings. 

Separate models were developed for each substage of women in the cohort and for women 

with each grade of tumor. Similarly, separate models were developed for each comorbidity 

class. All hypothesis tests were two-sided. A P-value of 0.05 was considered statistically 

significant. All analyses were conducted using SAS version 9.4 (SAS Institute Inc, Cary, 

North Carolina).

Results

A total of 23,231 subjects, including 872 (3.8%) women treated with hormonal therapy and 

22,359 (96.2%) who did not receive hormonal therapy, were identified. Use of hormonal 

therapy was 2.4% (95% CI, 1.8% to 3.3%) in 2004 and increased over time to 5.9% (95% 

CI, 5.0% to 6.9%) by 2014 (P<0.0001) (Figure 1).

Use of hormonal therapy was associated with younger age, black race, residence in a 

metropolitan area and more recent year of diagnosis, as well as lower cancer stage and grade 

(Table 1). Specifically, hormonal therapy was utilized in 17.6% of women <35 years of age, 

5.6% of women age 35–39, 1.8% of those age 40–44 and in 0.9% of women age 45–49 

years. Among women treated with hormonal therapy, 32.6% underwent hysterectomy. After 

propensity score weighting, the cohort was better balanced; progesterone-treated women 

remained younger, were more often non-white, had stage INOS tumors and had tumors of 

unknown grade.

In a multivariable model, the use of hormonal therapy decreased with older age, higher sub-

stage and increasing tumor grade (Table 2). Compared to white women, black women 

(RR=1.48; 95% CI, 1.21–1.80) and women from other races (RR=1.50; 95% CI, 1.15–1.95) 

were more likely to receive hormonal therapy. Medicaid recipients (RR=0.62; 95% CI, 0.48–
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0.79 versus commercially insured) were less likely to receive hormonal therapy while 

women residing in metropolitan areas (RR=1.29; 95% CI, 1.05–1.59) were more likely to 

receive hormonal therapy compared to women who lived in an urban area. In addition, 

women who were diagnosed in more recent years were more likely to use hormonal therapy 

(RR=1.05; 95% CI: 1.03–1.08). Compared to women with stage IA tumors, those with stage 

IB neoplasms were 49% less likely to receive hormonal therapy (RR=0.51; 95% CI, 0.33–

0.79).

Median follow-up time of the cohort was 54 months (IQR: 30–85 months). The five-year 

survival for patients treated with hormonal therapy was 96.4% (95% CI, 94.3–98.0%) 

compared to 97.2% (95% CI, 96.9–97.4%) for patients who underwent hysterectomy 

without hormonal therapy (Table 3). Stratification by sub-stage demonstrated the five-year 

survival of stage IA patients was similar for hormonally treated patients (97.5%; 95% CI, 

94.7–98.8%) versus non-hormonally treated patients at (97.5%; 95% CI, 97.2–97.8%). For 

stage IB patients, the survival for hormonally treated patients was 75.0% (95% CI, 12.8–

96.1%) versus 97.5% (95% CI, 97.2–97.8%) for surgically treated patients. Survival for 

stage INOS patients was 95.5% (95% CI, 91.8–97.6%) patients treated with hormones 

compared to 97.3% (95% CI, 96.4–98.0%) for patients who underwent surgery.

In a multivariable model, women treated with hormonal therapy were 92% (HR=1.92; 95% 

CI, 1.15–3.19) more likely to die compared to women who underwent hysterectomy without 

receipt of hormonal therapy (Table 4). Higher sub-stage, higher tumor grade, greater 

comorbidity, advanced age and non-commercial insurance were also associated with 

increased mortality. When stratified by stage, hormonal therapy was associated with 

increased mortality in women with stage IB (HR=3.52; 95% CI, 1.57–7.90) and INOS 

tumors (HR=3.91; 95% CI, 1.41–10.82) but not for women with stage IA neoplasms 

(HR=1.20; 95% CI, 0.53–2.68).

We performed a series of sensitivity analyses. When the cohort was limited to women with 

grade 1 tumors, hormonal therapy was associated with an increased risk of death (HR=2.26; 

95% CI, 1.25–4.10) (Supplemental Tables 1 and 2). However, among women with grade 2 or 

3 tumors, there was not a statistically significant association between hormonal therapy use 

and death (HR=1.43; 95% CI, 0.49–4.18). When stratified by comorbidity, there was no 

association between hormonal therapy and mortality when separate models for women with 

no comorbidities or those with a comorbidity score of 2. Progesterone therapy was 

associated with an increased risk of death (HR=3.30; 95% CI, 1.27–8.62) for those with a 

comorbidity score of 1.

Comment

Among young women with endometrial cancer, use of hormonal therapy was associated 

with increased mortality. The adverse outcomes associated with progestin use were most 

pronounced in women with myoinvasive tumors and not seen in those with stage IA 

neoplasms. The increased risk of mortality was seen even in women with grade 1 neoplasms.
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Although data describing the safety of progestin therapy for endometrial cancer are based 

predominantly on small studies, its use appears to be rising.3,5–11 One of the largest 

prospective studies treated 28 women with endometrial cancer with medroxyprogesterone 

acetate. A complete response rate of 55% was noted.9 Two meta-analyses of progestin 

therapy reported regression rates of approximately 75%.5,6 However, even women with 

complete responses are at substantial risk for recurrence, with relapse rates of 35–40% 

reported.5,6 Given the high recurrence rate, definitive treatment with hysterectomy is 

typically recommended after completion of childbearing.3 We noted that use of progestin 

therapy more than doubled from 2.4% in 2004 to 5.9% in 2014. Among women <35 years of 

age with endometrial cancer, 18% were treated with hormonal therapy.

Several factors may have contributed to the increased mortality associated with hormonal 

therapy that we noted. The majority of women treated with progestin therapy in the literature 

have had grade 1 tumors with minimal, if any, myometrial invasion.3 Pretreatment evaluation 

typically includes uterine curettage to assess grade and magnetic resonance imaging to 

evaluate the depth of invasion.3 In our cohort, a number of women with more deeply 

myoinvasive tumors as well as moderately and poorly differentiated cancers received 

progestin therapy. These tumors may be less responsive to progestational agents. When our 

analysis was limited to stage IA neoplasms, progestin treatment was not adversely 

associated with survival.

Second, a major clinical concern with use of hormonal therapy is the delay in definitive 

treatment with hysterectomy, particularly among women who do not respond. Our results 

may be in part attributable to delayed hysterectomy in non-responders. Prior studies have 

reported that the median time to response in women with progesterone therapy of 4–6 

months.3 However, how long to treat women who have residual cancer or atypical 

hyperplasia within the uterus remains uncertain.3,4 While some studies suggest that longer 

duration treatment is safe, theoretically a prolonged delay in proceeding with hysterectomy 

in non-responders could allow tumor progression and worsen prognosis.23,24 Currently, the 

optimal duration of progestin therapy is unknown and in some women who did not achieve a 

response, the decision to proceed with hysterectomy may have been delayed and negatively 

impacted prognosis.

Lastly, compliance with hormonal therapy may have been suboptimal. Prior work has 

suggested that adherence to oral anti-cancer therapies is highly variable.25,26 Progestational 

therapy often stimulates bothersome side effects, such as increased appetite, which may have 

limited compliance in young women.9 To help improve compliance and mitigate the side 

effects associated with oral progesterone, levonorgesterel releasing intra uterine devices have 

been explored for endometrial cancer and hyperplasia. Limited data have suggested 

favorable outcomes for women treated with progestin releasing IUDs.27,28 Further studies 

examining compliance in this population are clearly needed.

Our findings should be interpreted in light of a number of limitations. As many women in 

the hormonal therapy group did not ultimately undergo surgery, staging data is based on a 

combination of clinical and surgical staging. Women in the hormonal treatment group who 

underwent hysterectomy are likely the non-responders and thus more likely to have had 
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deeper myometrial invasion than they would have had at the time of diagnosis. As such, 

these women may have had stage IA tumors at the time of diagnosis but would have been 

classified as higher stage at surgery. Accordingly, the precise stage of a relatively large 

number of patients who received hormonal therapy was reported as stage I without further 

sub-classification (INOS). While NCDB data utilizes a rigorous process for data capture, we 

cannot exclude the possibility that hormonal therapy was misclassified in a small number of 

women. Likewise, for those women treated with progestin therapy we lack data on route of 

delivery, drug selection, dosing, duration of treatment and compliance with therapy. We also 

lack data on the primary indication for progestational therapy and acknowledge that some 

women may have been deemed inoperable and received the drug for that indication and not 

fertility preservation. Our survival analysis was based on all-cause mortality, and as 

expected, mortality increased with age. While rare, some of the increase in mortality 

associated with progestational therapy may have been due to cardiovascular or 

thromboembolic events. Likewise, survival was favorable for the cohort in general and 

accordingly, the confidence intervals for some of the groups of women we analyzed were 

wide due to small sample sizes. While we performed rigorous adjustment for measured 

confounding factors using a propensity score methodology, we cannot account for the 

influence of unmeasured confounders on outcome. Finally, while we examined mortality, 

NCDB does not capture data on other long-term outcomes, including fertility and quality of 

life.

These data have important implications for young women considering uterine-preserving 

therapy for endometrial cancer. First, our findings raise concern about the safety of 

progestational therapy in young women with endometrial cancer. As such, women 

considering hormonal therapy should be counseled about the potential adverse survival 

effects of such therapy. Patients and providers must carefully weigh the potential benefits 

(i.e., fertility) of uterine preservation, particularly in older women, against the small 

potential risk we documented. Second, our findings suggest that only women with stage IA 

neoplasms should be considered for hormonal therapy. In these patients pretreatment 

radiologic assessment of myometrial invasion should be strongly considered. Lastly, women 

who initiate hormonal treatment should undergo therapy for a limited, well-defined period of 

time and, if unsuccessful, proceed with hysterectomy. Further, large comparative 

effectiveness trials examining the long-term outcomes of hormonal therapy as well as patient 

reported outcomes for young women with endometrial cancer are of great interest.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in use of progesterone therapy over time in young women with endometrial cancer.
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Table 2

Predictors of hormonal therapy use in young women with endometrial carcinoma in the original cohort.

Adjusted RR (95%CI)

Age

 <35 Referent

 35–39 0.34 (0.29–0.40)*

 40–44 0.15 (0.06–0.38)*

 45–49 0.08 (0.03–0.20)*

Race

 White Referent

 Black 1.48 (1.21–1.80)*

 Hispanic 1.08 (0.90–1.31)

 Other 1.50 (1.15–1.95)*

 Unknown 0.84 (0.62–1.15)

Insurance Status

 Private Insurance Referent

 Medicaid 0.62 (0.48–0.79)*

 Medicare 0.94 (0.66–1.34)

 Uninsured 0.84 (0.66–1.05)

 Other/Unknown 0.66 (0.41–1.06)

Median Household Income

 < $30,000 Referent

 $30,000 – $35,999 1.09 (0.89–1.35)

 $36,000 – $45,999 1.04 (0.84–1.28)

 >$46,000 1.13 (0.91–1.40)

 Unknown 0.91 (0.59–1.41)

Urban/rural

 Metropolitan 1.29 (1.05–1.59)*

 Urban Referent

 Rural 1.07 (0.59–1.94)

 Unknown 1.77 (1.24–2.53)*

Comorbidity score

 0 Referent

 1 0.90 (0.75–1.08)

 2 1.36 (0.94–1.97)

Year of diagnosis# 1.05 (1.03–1.08)*

Stage

 IA Referent

 IB 0.51 (0.33–0.79)

 INOS 3.37 (2.93–3.88)*
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Adjusted RR (95%CI)

Grade

 1 Referent

 2 0.73 (0.60–0.88)*

 3 0.56 (0.35–0.88)*

 Unknown 1.22 (1.02–1.45)*

Histology

 Endometrioid Referent

 Endometrial NOS 1.01 (0.81–1.25)

#
Year of diagnosis was fit as continuous variable in multivariable regression model.

*
P<0.05
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Table 3

Five-year survival rates by stage

Stage Treatment Survival 95% CI

Overall
Progesterone 96.4 (94.3–98.0)

Surgery 97.2 (96.9–97.4)

IA
Progesterone 97.5 (94.7–98.8)

Surgery 97.5 (97.2–97.8)

IB
Progesterone 75.0 (12.8–96.1)

Surgery 97.5 (97.2–97.8)

I NOS
Progesterone 95.5 (91.8–97.6)

Surgery 97.3 (96.4–98.0)
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