See this paper for a discussion of estrogen, progesterone, and ovarian cancer: http://www.rbej.com/content/1/1/73  It contains some of the articles mentioned below, and several more.

Ovarian cancers positive for estrogen and progesterone receptors have a more favorable prognosis

Høgdall EV, Christensen L, Høgdall CK, Blaakaer J, Gayther S, Jacobs IJ, Christensen IJ, Kjaer SK. Prognostic value of estrogen receptor and progesterone receptor tumor expression in Danish ovarian cancer patients: from the 'MALOVA' ovarian cancer study. Oncol Rep. 2007 Nov;18(5):1051-9.

Estrogen and progesterone are important hormones secreted by the ovary acting through specific receptors. Tumor tissue expression profiles of these have demonstrated prognostic value in malignancies such as breast, uterine and prostate cancer. In this study, including tissue samples from 773 Danish patients with an ovarian tumor, we evaluated whether estrogen receptor (ER) and progesterone receptor (PR) expression correlated with clinico-pathological parameters, and a possible prognostic impact on ovarian cancer (OC) patients was investigated. Using tissue array and immunohistochemistry, we analyzed the ER and PR expression levels in tissues from 582 women with OC and 191 women with low malignancy potential (LMP) ovarian tumors. Our results demonstrated that ER was expressed in 30 of the 191 LMP tumors (16%) and in 207 of the 582 OC (36%). PR was expressed in 38 LMP tumors (20%) and in 115 OC (20%). For both tumor types an excess of positive tumors was found in the serous compared to the mucinous subtype (p< or =0.00001). The frequency of ER expression-positive OC increased with increasing FIGO stage (p=0.0003), and the frequency of PR-positive tumors increased with increasing histological grade (p=0.0006). In a Cox survival analysis, a tissue ER and PR expression 10% or higher was found to imply an independent significant advantageous course of patient disease-specific survival (ER: hazard ratio (HR), 0.80; 95% confidence interval (CI), 0.63-0.99; PR: HR, 0.69; 95% CI, 0.51-0.94) together with FIGO stage, residual tumor after primary surgery, age at diagnosis and other histological types vs. serous adenocarcinoma. The histological grade of tumor was found to have no independent prognostic value. The prognostic value of ER and PR was found additive with a HR for patients with high ER and PR expression of 0.48 (95% CI, 0.31-0.74) compared to patients with <10% expression for both receptors. In conclusion, our results predict that an elevated expression of ER and PR, alone and in combination, point to a favorable outcome for patients with OC. PMID:17914554

Progesterone deficiency is a risk factor for ovarian carcinoma and for worse prognosis when the cancer is present: 
Ho SM. Estrogen, progesterone and epithelial ovarian cancer. Reprod Biol Endocrinol. 2003 Oct 7;1:73. 

Ovarian carcinoma (OCa) continues to be the leading cause of death due to gynecologic malignancies and the vast majority of OCa is derived from the ovarian surface epithelium (OSE) and its cystic derivatives. Epidemiological evidence strongly suggests that steroid hormones, primarily estrogens and progesterone, are implicated in ovarian carcinogenesis. However, it has proved difficult to fully understand their mechanisms of action on the tumorigenic process. New convincing data have indicated that estrogens favor neoplastic transformation of the OSE while progesterone offers protection against OCa development. Specifically, estrogens, particularly those present in ovulatory follicles, are both genotoxic and mitogenic to OSE cells. In contrast, pregnancy-equivalent levels progesterone are highly effective as apoptosis inducers for OSE and OCa cells. In this regard, high-dose progestin may exert an exfoliation effect and rid an aged OSE of pre-malignant cells. A limited number of clinical studies has demonstrated efficacies of antiestrogens, aromatase inhibitors, and progestins alone or in combination with chemotherapeutic drugs in the treatment of OCa. As a result of increased life expectancy in most countries, the number of women taking hormone replacement therapies (HRT) continues to grow. Thus, knowledge of the mechanism of action of steroid hormones on the OSE and OCa is of paramount significance to HRT risk assessment and to the development of novel therapies for the prevention and treatment of OCa.
Lindgren P, Bäckström T, Mählck CG, Ridderheim M, Cajander S. Steroid receptors and hormones in relation to cell proliferation and apoptosis in poorly differentiated epithelial ovarian tumors. Int J Oncol. 2001 Jul;19(1):31-8.
The purpose of this study was to further investigate the role of estrogen but especially progesterone on epithelial ovarian tumor development since previous studies have suggested a relationship between serum progesterone, progesterone receptor expression and prognosis. Serum progesterone concentration, the immunohistochemical expression of estrogen receptor alpha (ER), progesterone receptor A/B (PR), Ki-67, Bcl-2, p53, apoptosis and morphology were determined in 33 patients, all with poorly differentiated surface epithelial ovarian tumors of different types. ER was expressed in 79% and PR in 33% of the tumors. This group of aggressive tumors was highly proliferative as indicated by Ki-67 index (mean 38.9%), and in some cases proliferation appeared to be mainly located to areas with a high ER density. The majority of cases (76%), both receptor-positive and -negative, overexpressed p53. High ER expression was related to a lower apoptotic activity as compared with tumors with a low expression of the ER (p = 0.008). Serum progesterone in itself did not show any clear relationship to steroid receptor status, expression of Ki-67, p53, Bcl-2 or signs of apoptosis. Survival in this small but homogeneous group of advanced epithelial ovarian cancers, showed an improved survival rate in patients with high serum progesterone, especially in combination with expression of progesterone receptors (p = 0.04). In conclusion, estrogen and progesterone receptors in parallel with deranged p53 and Ki-67 were expressed to a great extent. The finding of a lower apoptotic activity in tumors with a high expression of ER and an indication of increased proliferation in areas with high ER density gives a rationale for antiestrogen therapy even in poorly differentiated epithelial ovarian cancers. Improved survival is related to serum progesterone, especially in combination with PR expression. PMID:11408919
Lukanova A, Kaaks R. Endogenous hormones and ovarian cancer: epidemiology and current hypotheses. Cancer Epidemiol Biomarkers Prev. 2005 Jan;14(1):98-107.
The effect of major epidemiologic risk factors for ovarian cancer has been reviewed in the light of several hormonal hypotheses, including the gonadotropin, androgens, progesterone, estrogens, insulin-like growth factor-I, and insulin hypotheses. The role of inclusion cyst formation and Mullerian epithelium differentiation in the pathology of the disease are also briefly outlined. Although based on limited data, the observed tendency in current evidence suggests possible etiologic roles for elevated androgens and estrogens and decreased progesterone in the pathogenesis of ovarian cancer. A direct effect of gonadotropins cannot be entirely ruled out, but it is plausible that their effect on ovarian cancer risk is mediated by stimulation of ovarian steroidogenesis. Insulin-like growth factor-I also emerges as a hormone that may be directly involved in the pathogenesis of the disease, but thus far only one prospective study has examined this association. Hyperinsulinemia is an unlikely risk factor for ovarian cancer. The observed tendency for an increased risk with androgens from ovarian origin (in premenopausal women), the lack of association with adrenal androgens, and the relatively weak associations observed with obesity, hormonal replacement therapy use, and endogenous hormones after menopause suggest that ovarian synthesis of sex steroids rather than their circulating levels may be etiologically important. More data from prospective studies will be crucial to improve our understanding of the etiologic role of endogenous hormones in the pathogenesis of ovarian cancer. Such data will ultimately provide opportunities for research targeted; at early detection and preventive interventions.
Progesterone kills ovarian cancer cells in vitro and is useful in the therapy of ovarian carcinoma:

Yu S, Lee M, Shin S, Park J.  Apoptosis induced by progesterone in human ovarian cancer cell line SNU-840. J Cell Biochem 2001;82(3):445-51
Progesterone has been used as an ingredient of anticancer drug for patients with ovarian carcinoma. However, the mechanism of anticancer effects by progesterone has not been understood. In this study, the effects of progesterone on ovarian cancer cells, SNU-840, were investigated. After the incubation with progesterone, the viability of the cells was evaluated by MTT assay. As a result, 45% of the cells were viable after 48 h of incubation with 100 microM progesterone. In addition, [(3)H]thymidine incorporation assay showed that the proliferation of the cells was completely inhibited by progesterone after 48 h of incubation at 100 microM concentration. Colorimetric TUNEL assay revealed the fragmentation of the chromosomal DNA, suggesting that the process of the cell death was apoptosis. The level of the p53 mRNA was determined by northern blotting assay, since many apoptosis processes are mediated by up-regulation of the p53 expression. The level of the p53 mRNA reached its maximum at 12 h and decreased after 24 h of incubation with progesterone. In conclusion, progesterone inhibits the proliferation and elicits apoptosis of SNU-840 cells. Also, it up-regulates the p53 mRNA transiently.
Chen X, Feng Y. Effect of progesterone combined with chemotherapy on epithelial ovarian cancer. Chin Med J (Engl). 2003 Mar;116(3):388-91.
OBJECTIVE: To identify an effective auxiliary therapy for epithelial ovarian cancer. METHODS: Progesterone acetate given at 250 mg intramuscularly twice a week for 1 month followed by increased administration to 500 mg intramuscularly every two weeks for 3 years was used in combination with platinum based chemotherapy to treat patients with epithelial ovarian cancer as a first-line therapy. Prognoses of the patients receiving progesterone combined with chemotherapy (progesterone group) and those receiving chemotherapy only (control group) were compared. RESULTS: Three-year recurrence and survival conditions of the progesterone and control groups were as follows. Stage Ia: no patient relapsed or died in either group. Stage Ib-Ic: three-year recurrence rates were 14.2% and 37.5%, respectively (P = 0.2845); three-year survival rates were 92.3% and 87.5% (P = 0.7221). Stage II: 1 patient relapsed and died among the 3 patients in the progesterone group; among the 4 patients in the control group, 1 patient relapsed, none died. Stage III: three-year recurrence rates were 30.8% and 64.3%, respectively (P = 0.1170); three-year survival rates were 85.7% and 42.9%, respectively (P = 0.005). Stage IV: 4 patients relapsed and 1 patient died among the 7 patients in the progesterone group; both the patients in the control group relapsed and died. CONCLUSIONS: The results indicated that progesterone combined with platinum based chemotherapy as a first-line therapy may improve the prognosis of advanced epithelial ovarian cancer, but would not change the prognosis of early stage epithelial ovarian cancer. PMID: 12781043 
Mote PA, Leary JA, Avery KA, Sandelin K, Chenevix-Trench G, Kirk JA, Clarke CL; kConFab Investigators. Germ-line mutations in BRCA1 or BRCA2 in the normal breast are associated with altered expression of estrogen-responsive proteins and the predominance of progesterone receptor A. Genes Chromosomes Cancer. 2004 Mar;39(3):236-48. 

The breast cancer susceptibility genes BRCA1 and BRCA2 are responsible for a large proportion of familial breast and ovarian cancer, yet little is known of how disruptions in the functions of the proteins these genes encode increased cancer risk preferentially in hormone-dependent tissue. There is no information on whether a germ-line mutation in BRCA1 or BRCA2 causes disruptions in hormone-signaling pathways in the normal breast. In this study markers of hormone responsiveness were measured in prophylactically removed normal breast tissue (n = 31) in women bearing a germ-line pathogenic mutation in one of the BRCA genes. The estrogen receptor (ER) and proteins associated with ER action in hormone-sensitive tissues, namely, PS2 and the progesterone receptor (PR), were detected immunohistochemically. ER expression was not different in BRCA mutation carriers than in noncarriers, but there was a reduction in PS2 expression. PR expression was also reduced, and there was a striking lack of expression of the PRB isoform, which resulted in cases with PRA-only expression in BRCA1 and BRCA2 mutation carriers. The alterations in PS2 and PR expression were similar in the BRCA1 and BRCA2 carriers, demonstrating that although these proteins are structurally and functionally distinct, there is overlap in their interaction with hormone-signaling pathways. This study provides evidence for altered cell function arising from loss of function of one BRCA allele in the normal breast, leading to PS2 loss, preferential PRB loss, and expression of PRA alone. In breast cancer development, PRA overexpression becomes evident in premalignant lesions and is associated with features of poor prognosis in invasive disease and altered cell function in vitro. The results of this study suggest that heterozygosity for a germ-line mutation in BRCA1 or BRCA2 results in development of PRA predominance. This is likely to lead to changes in progesterone signaling in hormone-dependent tissues, which may be a factor in the increased risk of cancer in these tissues in women with germ-line BRCA1 or BRCA2 mutations.
Terry KL, De Vivo I, Titus-Ernstoff L, Sluss PM, Cramer DW. Genetic variation in the progesterone receptor gene and ovarian cancer risk. Am J Epidemiol. 2005 Mar 1;161(5):442-51.
Evidence suggests a role for progesterone in ovarian cancer development. Progesterone exerts its effect on target cells by interacting with its receptor. Thus, genetic variations that may cause alterations in the biologic functions of the progesterone receptor can potentially contribute to individual susceptibility to ovarian cancer. Using a population-based, case-control study, the authors genotyped four polymorphisms in the progesterone receptor gene (+44C/T, +331G/A, G393G, V660L) and inferred haplotypes in 987 ovarian cancer cases and 1,034 controls living in New Hampshire and eastern Massachusetts (May 1992-November 2002). Odds ratios and 95% confidence intervals were calculated to evaluate associations with ovarian cancer. No associations were observed between the +44C/T, +331G/A, and G393G polymorphisms and ovarian cancer. However, an inverse association was observed between the V660L variant and ovarian cancer (odds ratio = 0.70, 95% confidence interval: 0.57, 0.85). Associations remained after adjustment for potential confounders. Five haplotypes occurred with greater than 5% frequency, and the haplotype carrying the V660L variant had a significant association with ovarian cancer (odds ratio = 0.76, 95% confidence interval: 0.62, 0.92). Associations were similar after stratifying by ovarian cancer histologies and risk factors.
 
Riman T, Dickman PW, Nilsson S, Correia N, Nordlinder H, Magnusson CM, Weiderpass E, Persson IR. Hormone replacement therapy and the risk of invasive epithelial ovarian cancer in Swedish women. J Natl Cancer Inst. 2002 Apr 3;94(7):497-504.

BACKGROUND: Estrogen replacement therapy (ERT), which is mainly used to relieve climacteric symptoms, increases a woman's risk for uterine endometrial cancer and epithelial ovarian cancer (EOC). Estrogens are often combined with progestins in hormone replacement therapy (HRT) to reduce the risk of uterine endometrial cancer. Data on the association between HRT including progestins and EOC risk are limited. This nationwide case-control study examined EOC risk in relation to HRT regimens with sequentially added progestins (HRTsp) and continuously added progestins (HRTcp). METHODS: Between 1993 and 1995, we enrolled 655 histologically verified incident case patients with EOC and 3899 randomly selected population controls, all 50-74 years of age. Data on HRT use were collected through mailed questionnaires. Multivariate-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) were estimated by the use of unconditional logistic regression. RESULTS: Risks of EOC were elevated among ever users as compared with never users of both ERT (OR = 1.43, 95% CI = 1.02 to 2.00) and HRTsp (OR = 1.54, 95% CI = 1.15 to 2.05); risks were elevated for serous, mucinous, and endometrioid subtypes. For all EOC types combined, the greatest risk increases were seen with hormone use exceeding 10 years. Ever use of HRTcp was not associated with increased EOC risk relative to HRTcp never use (OR = 1.02, 95% CI = 0.73 to 1.43). The risk of EOC was elevated among HRTsp ever users as compared with HRTcp ever users (OR = 1.78, 95% CI = 1.05 to 3.01). ORs for EOC after ever use of low-potency estrogens were 1.18 (95% CI = 0.89 to 1.55) for oral and 1.33 (95% CI = 1.03 to 1.72) for vaginal applications, but no relationship was seen between EOC risk and duration of use. CONCLUSION: Ever users of ERT and HRTsp but not HRTcp may be at increased risk of EOC. PMID: 11929950

Rinaldi S, Dossus L, Lukanova A, Peeters PH, Allen NE, Key T, Bingham S, Khaw KT, Trichopoulos D, Trichopoulou A, Oikonomou E, Pera G, Larrañaga N, Martinez-Garcia C, Ardanaz E, Quirós JR, Tormo MJ, Tjønneland A, Olsen A, Overvad K, Chang-Claude J, Linseisen J, Schulz M, Boeing H, van Gils CH, Bueno-de-Mesquita BH, Pala V, Palli D, Panico S, Tumino R, Vineis P, Clavel-Chapelon F, Mesrine S, Boutron-Ruault MC, Lundin E, Agren A, Berglund G, Manjer J, Kumle M, Lund E, Slimani N, Saracci R, Riboli E, Kaaks R. Endogenous androgens and risk of epithelial ovarian cancer: results from the European Prospective Investigation into Cancer and Nutrition (EPIC). Cancer Epidemiol Biomarkers Prev. 2007 Jan;16(1):23-9.

Few epidemiologic studies have examined the hypothesis that circulating androgens are involved in the development of ovarian cancer. We investigated the association between prediagnostic serum levels of androgens and sex hormone-binding globulin (SHBG) and ovarian cancer risk in a case-control study nested within the European Prospective Investigation into Cancer and Nutrition cohort. One hundred and ninety-two ovarian cancer cases and 346 matched controls not using exogenous hormones at baseline blood donation were eligible for the study. Serum levels of testosterone, androstenedione, dehydroepiandrosterone sulfate, and SHBG were measured by direct immunoassays. Free testosterone (fT) was calculated according to mass action laws. Multivariate conditional logistic regression was used to estimate odds ratios adjusted for possible confounders. Overall, there was no association between serum concentrations of androgens or SHBG and ovarian cancer risk. In postmenopausal women, fT concentrations were inversely related to risk [highest versus lowest tertile odds ratio 0.45 (0.24-0.86); P(trend) = 0.01]. Among women diagnosed before the age of 55 years, there was a negative association with SHBG and a positive association with fT and ovarian cancer risk, although these associations were not statistically significant. The present study suggests that circulating androgens and SHBG levels are not strongly associated with ovarian cancer risk, although levels of fT may be associated with an increased risk among women diagnosed at relatively young age. The heterogeneity of results on the associations of fT with ovarian cancer risk in postmenopausal women deserves further investigation. PMID: 17220328(The association of high free testosterone and ovarian cancer in premenopausal women may be due to PCOS—HHL.)
