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Abstract

Progesterone is a key hormone in the endometrium that opposes estrogen-driven growth. 

Insufficient progesterone will result in unopposed estrogen action that could lead to the 

development of endometrial hyperplasia and adenocarcinoma. Although these endometrial 

neoplasias can regress in response to progestin treatment, this does not occur in all instances. To 

understand this resistance to progesterone and to improve on existing hormonal therapies, it is 

imperative that the molecular mechanisms of progesterone action through its receptor be 

deciphered in endometrial cancer. This review highlights what is known thus far regarding the 

efficacy of progestin therapy in the clinic and the role of progesterone in endometrial cancer cell 

behavior and gene regulation.
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Endometrial hyperplasia or adenocarcinoma arise from the endometrial glands, and its 

incidence is highly associated with prolonged unopposed estrogen action. These tumors can 

respond to progestins and regress. Thus hormonal therapy has been used as an alternative 

treatment for a specific subset of patients where preservation of fertility is desired or if 

comorbidities exclude them from surgical intervention. Progestin therapy is also given when 

endometrial cancer recurs, although response rates are relatively low. Studies suggest that 

the efficacy of progestin treatment diminishes as the neoplasia becomes more aggressive. 

For example, the response rate to progestins in cases of endometrial hyperplasia is higher 

compared with endometrial adenocarcinoma, whereas response to progestins in cancer 

recurrence is the worst. The mechanisms for resistance to progesterone are unclear. To better 

understand the role of progesterone in endometrial neoplasia, we review the studies that 

investigate progesterone action in the normal cycling endometrium as well as in endometrial 

neoplasia and summarize some of the key clinical studies that demonstrate efficacy of 

progestin therapy.
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ROLE OF PROGESTERONE IN THE NORMAL CYCLING ENDOMETRIUM

The endometrium is the tissue that lines the uterine cavity and consists of a layer of 

columnar luminal epithelium supported by cellular stroma with tubular glands (Fig. 1). The 

luminal and glandular cells of the endometrium originate from the paramesonephric duct 

epithelium during development; the stroma originates from the mesenchyme surrounding the 

urogenital ridge.1 From the onset of puberty to menopause, the endometrium undergoes 

extensive remodeling in response to the ovarian steroid hormones estrogen and progesterone 

during each menstrual cycle in preparation for implanting an embryo. Estrogen promotes 

proliferation and growth of the endometrial lining while progesterone antagonizes estrogen-

driven growth and promotes differentiation.2 Specifically, when progesterone levels are high 

during the luteal phase of the menstrual cycle, the glandular epithelium transforms from 

relatively inactive cells full of free ribosomes to very active polarized cells, containing giant 

mitochondrial profiles, intracellular deposits of glycogen/glycoprotein-rich material, and a 

complex intranuclear channel system.3 Morphologically, the glands become tortuous and 

have large lumens due to increased secretory activity. In parallel, the underlying stroma 

becomes very edematous as a result of increased capillary permeability, and the cells begin 

to appear large and polyhedral. This transformation process, termed decidualization, begins 

in the stroma around the spiral arteries when progesterone levels are high during the 

midluteal phase and spreads to the upper two thirds of the endometrium.4 If embryo 

implantation occurs, the reaction is intensified and becomes the decidua of pregnancy. The 

decidualized cell biochemically expresses new proteins such as insulinlike growth factor-

binding protein-1 and prolactin.5 If there is no pregnancy, levels of estrogen and 

progesterone decline due to the regression of the corpus luteum, causing the upper two thirds 

of the endometrium to be shed.

Progesterone is central in the remodeling that occurs in the endometrium and acts on both 

the epithelial and stromal compartments. Studies in mice with selective ablation of 

progesterone receptor (PR) isoforms revealed that PR-A modulates the antiproliferative 

effects of progesterone in the uterus and PR-B, in the absence of PR-A, induces cell 

growth.6 Whether these differences on uterine cell proliferation occur in the human 

endometrium remain to be clearly demonstrated. PR-A and PR-B are transcribed from the 

same gene by two distinct promoters, with PR-A lacking 164 amino acids at the amino 

terminus,7–9 and they have been proven to have distinct transcriptional activities.10–17 PR-A 

and PR-B are expressed in the epithelial and stromal cells of the endometrium and depend 

on hormonal status. In the glandular epithelium, PR expression is stimulated by estrogen 

during the proliferative phase but is downregulated by its own ligand in the secretory phase. 

Prior to ovulation, PR-A and PR-B levels are approximately equivalent in glandular 

epithelium and thereafter decrease rapidly during the secretory phase until they are almost 

undetectable at the end of the menstrual cycle.18 In constrast, PR expression in the stroma is 

consistent throughout the cycle, and some studies show that PR-A is the predominant 

isoform in the stroma.19–21
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ENDOMETRIAL CANCER

Strong evidence indicates that in the cycling endometrium, progesterone negatively 

regulates estrogen-driven growth. However, when there is either insufficient progesterone 

action or an excess in estrogen, this can result in endometrial pathologies such as 

endometrial hyperplasia or endometrial adenocarcinoma (Fig. 1). Endometrial cancer is the 

most common gynecologic malignancy diagnosed in the United States. The American 

Cancer Society estimated 40,100 new cases of endometrial cancer to be diagnosed with 

~7470 deaths in 2008.22 Approximately 80% of all endometrial carcinomas are the 

endometrioid type, which arise from endometrial glands. These tumors, also known as type 

1 endometrial carcinomas, are associated with chronic exposure to estrogen and insufficient 

opposing progesterone. The reasons for this chronic unopposed estrogen exposure are 

multifactorial because high levels of estradiol and insufficient progesterone could arise from 

various conditions such as anovulation, polycystic ovarian syndrome, obesity, estrogen-only 

hormone replacement therapy, and prolonged tamoxifen use.23–25 Although more than half 

of these cancers are diagnosed in postmenopausal women from the ages of 55 to 74 uears, 

~5% of women with this disease are diagnosed <40 years of age, and 20 to 25% are 

diagnosed before menopause.26 This paradigm shift to younger ages will continue due to an 

increase in risk factors such as marked obesity, diabetes mellitus, and hypertension.

CLINICAL USES OF PROGESTINS IN ENDOMETRIAL NEOPLASIA

Standard Treatment of Endometrial Neoplasia

The treatment for patients diagnosed with endometrial neoplasia is surgery, including total 

abdominal hysterectomy and bilateral oophorectomy with further staging depending on risk 

factors. This is true for both endometrial adenocarinoma and atypical endometrial 

hyperplasia. The main purpose for treating simple or complex endometrial hyperplasia 

without atypia is for symptom control, with only a 1 to 3% risk of progression to actual 

cancer. This is not the case with atypical endometrial hyperplasia, which if left untreated, 

will progress to carcinoma in ~30% of cases. Furthermore lies the possibility of missing 

underlying concurrent carcinoma, which is documented to be as high as 42% within uterine 

specimens.26,27 Hysterectomy may not be an acceptable option for young women diagnosed 

with complex atypical hyperplasia and/or endometrial cancer prior to completing 

childbearing. This may also be true for patients with multiple comorbidities who are poor 

surgical candidates. In this subset of patients with either complex atypical hyperplasia of 

endometrium or clinical stage 1A low-grade uterine tumors, progesterone therapy may be an 

acceptable alternative for primary management.

Progestin Therapy in Endometrial Hyperplasia

Consistently, studies have shown that progestins are effective for treatment of endometrial 

hyperplasia. Progestin therapy has an impact on the endometrial cells as early as 10 weeks 

after initiation of treatment, but most recognize the need for a minimum of 3 months of 

progestin therapy before assessing for a response.28,29 Reversal of endometrial hyperplasia 

by progestins is thought to occur through activation of PRs, resulting in stromal 

decidualization and subsequent thinning of the endometrial lining. The doses and types of 
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progestins for treating endometrial hyperplasia vary depending on presence of absence of 

atypia. Studies have shown regression of hyperplasia without atypia to normal endometrium 

in 80 to 90% of patients when treated with either medroxyprogesterone acetate (MPA), 10 

mg daily for 12 to 14 days each month, or micronized progesterone in vaginal cream, when 

treated for 3 to 6 months.30–33 In a larger prospective study from the United Kingdom (n = 

105), patients with endometrial hyperplasia were treated with a levonorgestrel intrauterine 

device (LNG-IUD). A reported 90% (94 of 105) of patients had histologic regression after 2 

years. Out of this group, only 67% (6 of 9) of patients had “atypical” endometrial 

hyperplasia with most (88 of 96) having hyperplasia without atypia.34 Other successful 

treatments demonstrated for atypical hyperplasia include use of continuous oral megestrol 

acetate, starting 80 mg daily up to 160 mg per day, and oral MPA, 600 mg daily.35,36 A 

reported 82% complete (14 of 17) and 18% partial response rate was found using the MPA 

regimen in a multicenter trial with only six recurrences found within 25- to 73-month 

follow-up.37 These studies demonstrate the relative efficacy of progestin therapy in 

endometrial hyperplasia with a significant number of cases resulting in complete response. 

As a precaution, follow-up biopsies are usually recommended.

Progestin Therapy in Primary Endometrial Cancer

Studies investigating the efficacy of progestin therapy in endometrial cancer have been 

limited to case series and pilot studies. Ramirez et al38 reviewed 27 articles for a total of 62 

patients with stage 1A endometrial cancer treated with progestins. Although 76% responded 

to treatment after 12 weeks, 24% who initially responded recurred. Seven of the patients 

with recurrence were retreated with progesterone, with five of seven having a complete 

response rate with no evidence of disease at 46-month follow-up.38 In a prospective, 

multicenter trial, 22 women with stage 1A endometrial carcinoma in women <40 years of 

age were treated with oral MPA for 26 weeks followed by cyclic estrogen-progestin therapy 

for 6 months. Twelve (55%) achieved a complete clinical response, seven with partial 

response and three had no change.37 In a review of articles published between January 1966 

and January 2007 describing patients with endometrial cancer treated with hormonal 

therapy, 133 patients were identified who were treated for an average duration of 6 months 

and who demonstrated an average response time of 12 weeks.39 Of these 133 patients, 51% 

demonstrated a lasting complete response, 25% showed a temporary response, and 24% 

never responded to treatment. These studies highlight a 50 to 70% overall response rate for 

patients treated with high-dose progesterone therapy as primary therapy and also emphasize 

the need for close follow-up even in the responders because of the substantial rate of 

recurrence.35–38,40 Because of the high risk of recurrence, and ongoing risk factors for 

endometrial cancer (obesity, anovulation), most women eventually undergo total abdominal 

hysterectomy with bilateral oophorectomy.

Progestin-releasing IUDs used in patients with endometrial cancer with high surgical risk 

factors have yielded mixed results. Montz et al41 used the “progestasert” as the IUD in 

selected grade 1 endometrial cancer without any evidence of myometrial invasion, with a 

reported (75%) complete response rate (six of eight patients) at 12 months. However, Dhar 

et al42 reported a case series of four patients with only 25% complete histologic regression 

at 6 months when using the LNG-IUD. In addition, others have reported failures of using 
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LNG-IUD in cases of endometrial hyperplasia and cancer.43,44 Thus LNG-IUD may be 

beneficial, but there needs to be larger studies separating the atypical hyperplasia and cancer 

patients to determine its efficacy in these populations.

Progestin Therapy in Recurrent Endometrial Cancer

Progesterone agents have been extensively used in patients with advanced or recurrent 

endometrial cancer. Many of these patients have already undergone surgical procedures, 

chemotherapy, or both, with progressive disease or present with multiple comorbidities at an 

advanced age where hormonal therapy may be a therapeutic alternative. Early studies 

reported response rates as high as 56% with various treatment regimens (MPA, megace, 

hydroxyprogesterone caproate);28,45,46 however, with more stringent response criteria and 

larger multicenter cooperative studies, the objective response rates ranged from 15 to 

20%.47,48 In a major Gynecologic Oncology Group study, women with advanced or 

recurrent endometrial cancer were randomized to either low-dose (200 mg/day) or high dose 

(1000 mg/day) oral MPA, with complete response rate of only 17% and 9%, respectively.48 

Progression-free survival was 3.2 versus 2.5 months with overall survival of 11.1 versus 7.0 

months for low-dose versus high-dose group, indicating that high-dose regimens yielded 

worse response. The lower response seen with high doses may be explained by the down-

regulation of progesterone receptors.48 It is not clear why so many receptor-positive tumors 

do not respond to therapy and why some ER/PR-negative tumors do respond. Nevertheless, 

most studies do support low-grade histology, long disease-free interval, and expression of 

estrogen and/or progesterone receptors as important prognostic factors that predict a 

favorable response to progestin.47–50

PROGESTERONE RECEPTORS IN ENDOMETRIAL CANCER

Tumor progesterone receptor status has been studied in endometrial cancer specimens, with 

significant correlation between PR-positive tumors and grade, histology, adnexal spread, and 

recurrence.38,51 Ehrlich et al51 reported a clinical response rate to progesterone in 175 

patients where 72% had PR-positive tumors and 12% had PR-negative tumors with 

improved overall survival in PR-positive tumors compared with the negative ones. Cancer 

recurrence has also been shown to occur more in PR-negative tumors.38,51 In recent years, 

the expression of PR-A and PR-B isoforms in endometrial adenocarcinoma using 

immunhistochemical staining has been made possible with specific antibodies to each of the 

isoforms.52 Using these antibodies, Leslie et al52 demonstrated that PR-A is localized to the 

nucleus, even in the absence of progesterone. In contrast, a large proportion of PR-B is 

cytoplasmic in the absence of ligand but is rapidly translocated to the nucleus in the 

presence of progesterone. They also demonstrated that all endometrial cancer specimens 

evaluated exhibited cytoplasmic PR-B in ≥50% of the cells, and five of the seven tumors 

that were moderately to poorly differentiated demonstrated no PR-B staining in the nuclei. 

Nuclear PR-B was thus significantly associated with increasing tumor differentiation. There 

is an ongoing debate as to the PR status in endometrial tumors, with one study suggesting 

that PR-B is predominant in advanced endometrial tumors,53 another study pointing to the 

loss of both isoforms in advanced endometrial cancer,54 and a third study that indicates only 

PR-A is expressed in poorly differentiated endometrial carcinoma cells.55 In a recent study, 
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the evaluation of 315 tissue samples from endometrioid endometrial cancer revealed that 

PR-A and PR-B were associated lower grade tumors and that the ratio of PR-A to PR-B, if 

<1, was associated with a shorter disease-free survival and a shorter overall survival.56 

Whether the ratio of PR-A and PR-B could be used as a prognostic tool to determine 

progesterone responsiveness is unknown.

EFFECT OF PROGESTERONE ON ENDOMETRIAL HISTOLOGY

In benign endometrium, it is well recognized that progestin treatment leads to stromal 

decidualization and inactive-appearing glands. However, there are few studies detailing the 

histopathological changes associated with progestin therapy for complex atypical 

hyperplasia and well-differentiated endometrioid carcinoma. Wheeler et al36 followed 44 

patients with complex atypical hyperplasia or well-differentiated endometrioid carcinoma, 

treated with oral progestins or a levonorgestrel-releasing IUD. The responders to progestins 

exhibited histological changes including a decreased gland-to-stroma ratio, decreased 

glandular cellularity, decreased to absent mitotic activity, loss of cytologic atypia, and a 

variety of cytoplasmic changes including mucinous, secretory, squamous, and eosinophilic 

metaplasia.36 They also observed some architectural abnormalities, specifically cribriform 

and papillary patterns that were induced by progestins. Despite the lack of any biochemical 

analysis of proliferation or apoptosis in this study, it was apparent that progestins changed 

the histology and architecture of the diseased endometrium. Zheng et al57 reported that 

progestin therapy promoted involution or disappearance of phosphate and tensin homologue 

(PTEN) null endometrial glands. PTEN is the most common genetic alteration known in 

sporadic endometrioid endometrial carcinoma.58 Recently, it was demonstrated using atomic 

force microscopy that progesterone treatment induced changes to the cell surface of Hec-1-

A and Ishikawa cell lines, such as a flattened cell surface morphology with changes in cell 

height and surface convolution. This was a result of nanoscale molecular modifications in 

response to external hormonal treatments.59

EFFECT OF PROGESTERONE ON ENDOMETRIAL CANCER CELL 

BEHAVIOR AND REGULATION OF GENES

In vitro studies using endometrial cancer cell lines have provided insight into the effect of 

progesterone directly on cancer cell behavior and the genes that are regulated. In cell lines 

expressing either endogenous or recombinant PR, progesterone treatment can inhibit cell 

growth, invasion, and expression of cellular adhesion molecules, as well as promote 

differentiation to a secretory phenotype and induce replicative senescence.60–62 Smid-

Koopman et al62 demonstrated that in the presence of progesterone, PR-B expressing 

Ishikawa cells displayed almost complete inhibition of cell growth, and PR-A expressing 

Ishikawa cells only displayed 50% inhibition of cell growth. In an additional study by 

Hanekamp et al,63 it was demonstrated that PR-B expressing Ishikawa cells caused more 

tumor growth in mice than PR-A expressing Ishikawa cells and that tumor growth was 

inhibited after administration of MPA only in cells expressing PR-B.

Numerous genes have been implicated in the progestin-mediated responses observed in 

endometrial cancer cells. Regulation of genes such as cyclin D1, MMP-1, -2, -7 and -9, and 
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Ets-1 in response to progestins have been implicated to mediate the inhibition of cell growth 

and invasiveness.64 Primary cells from endometrial tumors also respond to progestins by 

significantly reducing pro-MMP-9, pro-MMP-2, and MMP-2 release.65 Progestins have 

been shown to induce glycodelin expression in Ishikawa cells,66–68 which causes inhibition 

of G1/S progression and upregulation of CDKIs, thereby reducing cell proliferation.69 

Overexpression of PR-A and PR-B in endometrial cancer cells resulted in a significant 

progesterone-dependent inhibition of expression of a cadre of cellular adhesion molecules, 

including fibronectin, integrin α3, integrin β1, integrin β3, and cadherin 6.60,70 Progestins 

can increase FOXO1 protein levels in Ishikawa cells, specifically through PR-B71 and 

promote cell cycle arrest and apoptosis in these cells. Interestingly, levels of FOXO1 protein 

are dramatically lower in 77%72 or 95.9%71 of endometrial tumor tissues studied compared 

with normal tissues from cycling endometrium. Shiozawa et al73 reported that p27 

expression in hyperplastic epithelia was negligible before MPA treatment, whereas it was 

greatly increased after treatment. Watanabe et al demonstrated that it is through PR-B that 

p21 and p27 expression increases.74 Women with hyperplasia treated with either system 

MPA or a LNG-IUD exhibited increased apoptosis in the glandular cells with decreased 

expression of the antiapoptotic genes Bcl-2 and BAX.75

Microarray studies revealed that short-term (4 hour) and high-dose (30 ug/ml)) exposure of 

Ishikawa cells to progesterone resulted in 247 differentially expressed genes, of which 135 

genes were involved in biological processes like cell cycle, cell proliferation and 

differentiation, developmental processes, immune responses, and intracellular protein traffic 

and transport.76 Other microarray studies where endometrial cancer cells were treated with 

progestins for a longer period of time identified inhibition of genes related to metastasis77 

and regulation of genes associated with cell signaling, DNA remodeling, apoptosis, tumor 

suppressor, transcription factors, and anti-inflammatory cytokines.78

In endometrial cancer cells, it was shown that liganded PR decreases the transcriptional 

activity of the activating protein-1 (AP-1) transcription factor family and c-Jun in particular. 

In addition, progesterone strongly inhibited total AP-1 as well as c-Jun recruitment to the 

cyclin D1 promoter, whereas it enhanced AP-1 occupancy on the p53 and p21 promoters, as 

shown by chromatin immunoprecipitation assays. This study concluded that in endometrial 

cancer cells, modulation of AP-1 activity is a potential pathway of progesterone-induced 

growth inhibition in endometrial cancer cells.79 In the poorly differentiated endometrial 

cancer cells, Hec50c, expression of A20 and ABIN-2 were induced through PR-B and these 

factors that bind in a complex inhibited NFkappaB transcriptional activity.80 Thus it was 

proposed that the inhibition of NFkappaB by PR and its tumorigenic inflammatory and 

antiapoptotic effects was one pathway by which progesterone treatment is effective against 

endometrial hyperplasia and cancer. In another study, it was shown that progesterone 

upregulated COMT protein expression in Ishikawa cells primarily through PR-A. COMT 

converts genotoxic catecholestrogens to anticarcinogenic methoxyestrogens (2-ME2) in the 

endometrium. COMT promoter activity was differentially regulated by the three half-site 

progesterone response elements. Accordingly, high doses of 2-ME2 inhibited Ishikawa cell 

proliferation.81
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Thus it is apparent that progesterone, through PR-A and PR-B, modulates genes that are 

involved in processes associated with cell cycle, apoptosis, cell adhesion, differentiation, 

and inflammation to regulate endometrial cancer cell behavior. The mechanism by which PR 

activates or represses these genes involves transcription factors and coregulators that are 

numerous and gene specific. There is still much to research in the area of progesterone-

driven gene regulation in endometrial cancer, and we have only begun to scratch the surface.

CONCLUSIONS AND PERSPECTIVES

Endometrial adenocarcinoma is highly associated with unopposed estrogen action. The 

significance of progesterone in controlling estrogen-driven proliferation is underlined by its 

efficacy in preventing endometrial cancer. Progestins are used in the clinic effectively to 

eradicate some but not all endometrial hyperplasia and well-differentiated endometrioid 

endometrial cancer. It is also a mode of palliative therapy for recurrent endometrial cancer 

and does not eradicate the disease. The fact that progestin therapy is often associated with 

recurring disease is highly suggestive that progesterone response in the normal endometrium 

is very different from that of neoplastic or malignant tissues. Malignant cells are not the 

same as normal cells, and therefore mechanisms of progesterone action are expected to be 

different. Furthermore, the tissue composition of the normal endometrium is very different 

from the diseased endometrium. One example is the significant decrease in the amount of 

stroma observed in endometrial cancer compared with cycling endometrium. The stroma is 

highly responsive to progesterone and dynamically influences the epithelium in a paracrine 

manner.82–84 Without sufficient stroma, progesterone response would be compromised. 

Thus progesterone responsiveness may be dictated not only by the hyperplastic or malignant 

epithelium but also by the stroma. There is very little known of the role of stroma in 

response to progesterone in modulating glandular transformation and would be an area 

worth investigating to further understand how to prevent or to treat endometrial carcinoma.

Despite the lack of sufficient data sets to demonstrate the efficacy of progestin therapy in 

endometrial cancer, the case series and pilot studies do demonstrate that progestin therapy 

can be used effectively when surgery is not a desirable option. In addition, hormonal therapy 

is usually considered as first line of treatment for recurrent endometrial cancer because it is 

less toxic than chemotherapies. The questions remain as to why it is effective in only a 

subset of women and whether there are indicative markers to predict a positive outcome 

with progestin therapy. Is this characteristic of the loosely defined “progesterone resistence” 

observed in other uterine pathologies? What changes during malignant transformation 

contribute to progesterone resistance? How could the efficacy of progestin therapy be 

improved, especially in recurrent endometrial cancer? Can progestin therapy be combined 

with appropriate chemical compounds to eradicate endometrial tumors? How can progestins 

be used effectively to prevent endometrial cancer in the high-risk population?

Investigating the molecular mechanisms of progesterone action in endometrial cancer will 

be key in addressing some of the questions proposed. There is no doubt that progesterone 

action is complex and involves numerous pathways and players. The schematic shown in 

Fig. 2 summarizes progesterone action in endometrial cancer and is based on the studies 

previously mentioned. Progesterone, progestins, and progesterone modulators can act as 
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ligands to PR. Depending on the isoforms present, similar and/or different group of genes 

are activated or repressed. Gene products will affect cell behavior, not only of the tumor but 

the neighboring cells as well. Cell/tissue architecture and composition can also change. The 

response to progesterone will ultimately manifest as death or regression of the tumor, 

cessation of growth, or no change in behavior. One can appreciate the potential that lies in 

progestin therapy given its vast modes of action. However, the process of elucidating such 

mechanisms can be at times fraught with significant limitations. The use of synthetic 

progestins both in clinic and in basic research complicate deciphering the true progesterone 

effect. These compounds vary in chemical structure, affinity, and specificity to PR. Much of 

the basic science research uses endometrial cancer cell lines that have been propagated over 

many years and have changed over time. Primary endometrial cancer cells are difficult to 

grow in vitro and thus limit any in-depth analysis of molecular pathways. There are 

numerous progesterone receptor antibodies that give conflicting data as to the relative levels 

of PR-A to PR-B and those that give prominent nonspecific signals.85 Curiously, the 

physiological effects of progesterone or progestins on cultured cells are relatively modest. 

Rarely do you see much influence of progestins on cell proliferation or apoptosis unless 

progesterone receptors are overexpressed or hormone concentrations are high (micromolar 

amounts) and treatment prolonged. The presence of serum also influences these responses. 

Despite these impediments, much knowledge in the effect of progesterone on endometrial 

cancer cells has been gained. Studies have shown that endometrial cancer cell behavior in 

response to progestins and the specific genes that are regulated are remarkably similar in cell 

lines grown in vitro, or as xenografts in vivo, and in endometrial tumors from women. 

Progesterone, through its receptor, can promote inhibition of growth and apoptosis of the 

tumors by regulating the genes that govern these processes.

Progestin therapy has been used for decades for many women as an alternative to surgery for 

endometrial neoplasias. A better understanding of its mode of action in the cases that do 

respond will be key in improving response rates to progestins. This can be accomplished by 

identifying the molecular mechanisms of progesterone action that differ between the 

responders and the resistors. It will also be important to study progesterone action not only 

on malignant cells but on neighboring cells, including stromal, endothelial, and immune 

cells that can influence the tumors. As risk factors and incidence of endometrial cancer rise, 

the use of progestins will become more prevalent for prevention and treatment of this 

disease. Use of innovative and state-of-the-art technology will be instrumental in moving 

this field forward.
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Figure 1. 
Endometrial tissues were stained with hematoxylin and eosin to distinguish morphology. 

Depicted are sections of normal, hyperplasia, and endometrial cancer tissues. Notice the 

change in glandular morphology in hyperplasia and grade 1 endometrial carcinoma.
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Figure 2. 
Schematic illustration of progesterone action on endometrial carcinoma. The complexity of 

progesterone action can be appreciated because all processes interconnect and influence the 

tumor response.
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