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1. OBJECTIVES
     Commercial soy products have been widely promoted and are consumed by a significant number of patients, either in an effort to prevent or treat prostate cancer. The mechanism of action of these products, appropriate dose, degree of benefit and safety profile, however, remains unknown.1 Our central hypothesis is that soy supplements do have beneficial effects in decreasing prostate cancer proliferation and development and, that this effect is related to the phytoestrogenic activity of the soy isoflavones.  We propose to examine the effect of a commercially available isoflavone containing soy-based product in patients with adenocarcinoma of the prostate.  The patient population to be studied is patients who are scheduled to undergo a radical prostatectomy as the primary treatment for their prostate cancer. This patient population is chosen because the soy isoflavones are more likely to have a benefit early in prostate cancer development and the availability of tissue from prostatectomy specimens is ideal for study the soy effects. The proposed project is a randomized two-arm study comparing a commercial soy supplement to placebo.     Specific aim 1 concerns the clinical protocol and specific aims 2&3 the basic science studies.
     Specific Aim 1: To assess the effect of soy supplementation on endogenous hormone levels and serum prostate specific antigen.  Our hypothesis is that soy supplementation and genistein will decrease serum estrogen and androgen levels, and that these changes will correlate with the molecular effects evaluated in specific aims #2 and #3.  Serum levels of testosterone, dihydrotestosterone (DHT), total estrogen, estradiol, sex hormone binding globulin (SHBG), and prostate specific antigen (PSA) will be measured in all groups at the time of randomization (prior to soy supplementation), after two weeks of supplementation and prior to radical prostatectomy (completion of soy supplementation).   Serum levels of genistein, insulin-like growth factor-1 (IGF-1) and insulin-like growth factor binding protein-3 (IGFBP-3) will be measured at randomization and after two weeks of supplementation.

     Specific Aim 2: To assess the impact of soy supplementation on the estrogen receptor (ER) including ER alpha and ER beta.  Our hypothesis is that soy isoflavones decrease prostate cancer proliferation by exerting antiestrogenic effects on ER-( dependant mechanisms, with a resultant down regulation of ER-( expression.  Proposed experiments will examine the direct effect of soy isoflavones on estrogen receptor expression.  This effect will be compared with the resultant changes in tumor cell apoptosis and proliferation. Specific experimental approaches include: (i) measurement of ER-( and ER-ß expression in needle biopsy specimens (pre-soy) and from the radical prostatectomy specimens (post-soy), (ii) measurement of apoptotic cell death using the TUNEL assay and (iii) measurement of proliferation indices using PCNA immunohistochemical analyses.  Receptor expression levels and degree of apoptosis will be compared between the two groups and will be correlated with patient specific profiles that will include pretreatment tumor stage, PSA, and Gleason’s score.

     Specific Aim 3: To determine the impact of soy isoflavones on cell cycle regulation and associated gene expression.  Our hypothesis is that soy isoflavone modulation of the estrogen receptor results in signals that eventually deregulate cell cycle regulatory proteins in the target cells, resulting in the inhibition of tumor proliferation and apoptotic cell death.   Proposed studies will evaluate effects of soy isoflavones on the gene expression in both the primary prostate tumor and the adjacent non-malignant gland.  Specifically, we will: (i) measure cell division cycle-2 kinase (cdc-2) and phosphorylated cdc-2, (ii) evaluate the status of genes essential for cell cycle regulation using cDNA microarray analyses and (iii) further characterize changes in gene expression using Northern and Western Blots.  Fresh tumor samples and an area of adjacent normal gland will be obtained on randomized patients.  These results will be correlated with the serum hormonal changes identified in specific aim 1 and the estrogen receptor level expression changes identified in specific aim 2.

2. INTRODUCTION
     Prostate cancer is the most common malignancy in US males and is the second leading cause of malignancy related deaths.  In the US, the incidence of this disease continues to increase as our population ages.  It is estimated that 230,110 new cases will be diagnosed and 29,900 deaths will occur secondary to prostate cancer in 2004.2 Although prostate cancer has been predominantly considered to be a disease of older men, it can also occur in younger men.  Sakr et al. (1994) demonstrated high-grade prostatic intraepithelial neoplasia (PIN) in 5% of men in their 4th decade of life, 10% of men in their 5th decade of life and 63% of men in their 7th decade of life.  The corresponding figures for invasive carcinoma were 29%, 32% and 64% respectively.3 The incidence of low grade PIN was 9% in men who were in only their third decade of life.4 Clearly, factors that influence the development of PIN and the subsequent development of an invasive cancer occur early in life. Although the first premalignant changes occur at a young age, the majority of clinical cancers are not detected in most patients until after age 60.  This suggests that factors such as a lifetime exposure to a specific diet and/or specific serum androgen levels may not only be important to the ultimate promotion of tumor development but also ideal targets for tumor prevention.5,6

     The preventive and the therapeutic effect of diet and nutrition on cancer including breast, colon and prostate has received significant attention.7,8  As many as one-third of all cancer deaths in the United States can be linked to diet.  Significant epidemiological evidence suggests a role of a variety of dietary factors including the degree of lycopene intake, consumption of red meats and the amount of dietary soy.9-11 In Asian countries where the average diet consists of 10 times the amount of soy products consumed compared to the average American diet there is a significantly lower incidence of prostate and breast cancer.  Further supporting a dietary and environmental influence is the finding that Asian immigrants who have moved to the United States and adopted a Western diet have a prostate cancer incidence that approaches U.S. born males.12 These findings have been supported by other studies13 and, again, suggest that environmental factors such as dietary soy intake may be responsible for these differences in geographic incidence.  Despite the epidemiological data, the specific dietary factors effective in cancer prevention and the mechanism by which specific dietary interventions influence cancer development remains unknown. One potential hypothesis that will be explored in this proposal is that dietary micronutrients may decrease serum testosterone or dihydrotestosterone levels, decreasing the risk of developing prostate cancer.  Supporting this premise is epidemiologic data suggesting a higher lifetime exposure to serum androgens leads to an increased risk of developing prostate carcinoma.14,15   

     The isoflavones, which are classified as phytoestrogens, are considered the responsible agents for the anticancer benefit of soy.  Asian isoflavone intake is approximately 50-80 mg/day compared to the American intake of 2 to 3 mg/day.16 Genistein is felt to be the most active anti-carcinogen agent in soy and it has been targeted as a potential chemopreventative agent.17,18 In vitro studies using prostate cancer cell lines exposed to genistein have shown a growth inhibiting effect.  In a cDNA microanalysis of the LNCaP prostate cancer cell line, the expression of the apoptosis inhibitor, survivin, the cell division cycle kinase-6 (cdc-6) and mitogen-activated protein kinase-6 (MAPK-6) was downregulated when exposed to genistein with a resultant decrease in tumor cell proliferation.19 In a second study, genistein induced a G1 cell cycle arrest in a dose-dependant manner.20 Although they have not been studied as extensively, other soy isoflavones such as daidzein, equol and biochanin A, modulate the growth of prostate cancer cell lines and also appear to be important components of the beneficial effect of the soy diet.21,22  Experiments using animal model systems similarly demonstrate that soy isoflavones prevent or limit the growth and metastases of prostate tumors with a correlative decrease in serum androgen levels.23-25  

     The isoflavones are heterocyclic phenols with close structural homology to estrogens.  Individually, isoflavones have weak estrogenic activity, possessing between 1/1,000 and 1/100,000 the activity of synthetic estrogens.8 In breast cancer where the role of ERs is better understood, compounds with weak estrogenic activity (e.g. tamoxifen) have an antiestrogenic effect and result in tumor regression.26 In prostate cancer, treatment with an agent with estrogenic activity (e.g. diethylstilbestrol/DES) also results in tumor regression in the majority of hormonally sensitive prostate cancers.  This response correlates with a decrease in serum androgen levels indicating the primary mechanism of action is the result of androgen ablation.  DES, however, exhibits antitumor effects in greater than 50% of patients who have failed initial androgen abalation therapy27 suggesting that antitumor mechanisms other than androgen suppression, such as modulation of the estrogen receptor, may be important.  The clinical impact and role of estrogen receptor expression or it’s modulation in human prostate cancer has not been defined and will be evaluated in this proposal.28-31    

     Two studies have evaluated the effects of dietary genistein on estrogen receptor expression in the rat prostate.  In the first study, animals receiving a continuous diet of genistein demonstrated down regulation of ER( but not ER(.32  A second study noted significant dose-dependent down regulation of ER(, ER( and the androgen receptor (AR) in male Sprague-Dawley rats receiving dietary genistein.33 An additional study examining dihydrotestosterone’s (DHT) induction of prostate androgen-regulated transcript-1 (PART-1) gene expression demonstrated that both genistein and daidzein inhibited DHT–induced expression in a dose dependant manner, offering additional support to a hormonal effect of soy supplementation.34   

     In an experiment in which Lobund-Wistar rats were fed differing concentrations of genistein rich diets, there was inhibition of the expression of both EGF (epidermal growth factor) and the ErB2/Neu receptor in a dose-dependent manner.35   In both the androgen-dependent cell line (LNCaP) and androgen-independent prostate cancer cell line (PC-3), genistein inhibited tumor growth in both cell lines, down regulated the cell cycle regulating protein, cyclin B, and upregulated the growth inhibitory protein p21.36  This effect in the androgen independent PC-3 cell line again suggests that androgen responsiveness it is not required for growth inhibition by genistein and other mechanisms of action may be important.  

     There is only limited data regarding the in vivo effect of soy isoflavones on human prostate tissue.  In a small pilot study that compared resected prostate cancer tissue in a treated versus an untreated control group, there was a trend toward decreased proliferation, as measured by Mib-1 assay, and increased apoptosis, as measured by the TUNEL assay.37  In a prospective study of 12,395 Californian Seventh-Day Adventists men, frequent consumption of soymilk was found to result in a 70% reduction in the risk of developing prostate cancer.38  In a separate randomized study evaluating the effect of soymilk on serum estrogen and androgen concentration, there was a significant decrease in serum estrone levels but not serum androgen levels.39   There are no prior studies on the in vivo effect of these hormonal changes on estrogen receptor expression or cell cycle regulation.  There is also limited data on the effect of soy isoflavones on non-malignant human prostate tissue. One study has evaluated the effect of genistein on a benign prostatic hypertrophy histoculture and demonstrated decreased cell proliferation as measured by thymidine incorporation.40 

     Serum prostate specific antigen (PSA) remains the most commonly used marker for prostate cancer screening and evaluation of disease recurrence.  In vitro experiments have demonstrated a decreased in PSA production in response to soy isoflavones.41,42 In a small clinical trial, however, 34 patients with an elevated PSA received a soy beverage for a total of 12 weeks with no significant effect on serum PSA levels observed.43 The small sample size and the lack of a control arm, though, limited the study.  A recently published study evaluated the effects of a genistein-rich commercial supplement on serum PSA in 62 men with a histologically confirmed prostate carcinoma.  The trial included patients with recurrence after prostatectomy (RRP)(9), after radiation therapy (17), after both radiation and RRP (6), after hormonal therapy (14), and patients receiving surveillance only (16).  Of the 52 evaluable patients who had received at least six months of supplementation, one patient had PSA reduction of >50% and 8 had PSA responses that were <50%.  PSA responses were seen preferentially in patients only receiving active surveillance with 8 of 13 patients having either a stable or decreasing level.44 The authors postulate that prior treatment may have affected genistein’s ability to concentrate in the prostate gland, thereby decreasing the therapeutic effect.  Our proposed randomized study, which will evaluate a group of previously untreated patients, will further delineate the soy isoflavone effect on PSA levels, evaluate the dose relationship, and correlate these changes with the molecular effects on both normal and malignant prostate tissue.

     There has been no significant toxicity reported with comparable soy supplementation doses in other studies and no toxicity was seen in a pilot trial performed at our institution.45,46 Soy supplementation has been demonstrated to decrease endogenous hormone levels such as free T3, DHEA and serum cortisol.47-49 Longer-term supplementation could lead to toxicity as a result of the chronic effects on these hormone levels but is unlikely in this setting of short-term supplementation.  Potential estrogenic effects include an increase risk of thrombosis, gynecomastia, fluid retention and, rarely, elevation of liver function tests.

     Significance and Relevance to Veterans Heath: In the year 2004, prostate cancer will account for approximately one third of the new cases of cancer diagnosed in men in the United States, including our veteran population.  Chemopreventive strategies that can reduce the tremendous cost, both economically and in terms of morbidity/mortality, of this disease are desperately needed.  Although there is preclinical and epidemiological data suggesting a benefit of the soy isoflavones and a soy-based diet, there is limited information regarding the in vivo effects of soy supplementation on human prostate cancer and benign prostate tissue.  These proposed studies would define both the dose effect and the molecular effects of soy isoflavones on human prostate cancer; and further clarify the chemopreventive potential of a soy-based diet.

3. STUDY DESIGN: CLINICAL PROTOCOL
Rationale: 

     African-Americans who have higher serum androgen levels also have the highest incidence of prostate cancer.  The incidence of prostate cancer is much lower in Asian countries which also correlates both with a decrease in serum androgen levels and a soy-based diet.5,6   Prostate cancer is nonexistent in individuals castrate at a young age and in patient populations deficient in 5 alpha-reductase, which is important for the conversion of testosterone to 5-DHT.50,51  There is also a decreased incidence in patients with chronic disorders that are associated with lower levels of serum androgens such as diabetes mellitus and cirrhosis.52-54   These findings suggest that an agent that can consistently reduce baseline serum androgens level without significant side effect, could have a significant impact in prostate cancer chemoprevention.  There have been variable reports with regard to the effect of soy on serum testosterone levels with two studies demonstrating no effect with the ingestion of soy milk. 39,55 The data from our pilot trial, though, demonstrated a trend toward decreasing testosterone levels.  Since we are using a different soy supplement and a change in testosterone levels could contribute to the molecular effects seen, co-analysis of serum androgen levels in addition to serum estrogen levels is required.  The evaluation of IGF-1 is important as epidemiologic studies have suggested that high circulating IGF-1 levels are associated with an increased risk of prostate cancer and this increase is associated with dietary factors.   The effect of soy isoflavones on serum IGF-1 and IGFBP-3 has not previously been evaluated in this setting.56,57

Study Design:
Histologically Confirmed Adenocarcinoma of the Prostate


Scheduled to Undergo Prostatectomy for Primary Curative Therapy






        Randomize

Placebo
               




Soy Supplement

Experimental Design: 

     This will be a two-arm randomized study comparing a placebo control arm to supplementation with a commercial soy supplement.  The time of initial biopsy to the time the surgery scheduled is typically 2-4 weeks in normal setting.  Patients will be treated for a minimum of two weeks and continue treatment until the time of their prostatectomy.  A total of 86 patients will be randomized (43 patients/arm).

Supplementation with Soy Isoflavones: 

Dose Levels:

Dose 0: 
No soy (Placebo).

Dose 1:
Four Capsules Twice Daily (240 mg of total isoflavones).

Treatment: The commercial soy supplement to be used is Flav-Ein (3B’s LTD, Lexena, Kansas). This product was chosen because it is a pure soy extract and the individual concentration of each soy isoflavone is closely equivalent to a soy-based diet.  It is supplied in capsular form.  Each capsule contains 560 mg of pure soybean extract and 100mg of a non-soy legume (see appendix). Each capsule contains approximately 30mg of total isoflavones.  The placebo will consist of an equivalent capsule with only the 100mg legume additive and no soy supplement.      

4. ELIGIBILITY/EXCLUSION CRITERIA:

All patients must meet the following eligibility and exclusion criteria:

1. Histologically proven adenocarcinoma of the prostate.

2. Surgical candidate for radical prostatectomy.

3. During time of study period, patients must agree not to take any new vitamin supplementation or herbal remedy.

4. Must not be receiving concurrent chemotherapy, radiation or hormonal therapy.

5. No history of prior allergy and intolerability to soy-based products.

6. Must not have been taking any soy supplementation or soy isoflavones within 90 days prior to study enrollment.

7. Must be able to safely be on replacement for period of at least two weeks prior to the scheduled prostatectomy.

8. All patients must have been informed of the investigational natures of this study and must sign and give written informed consent in accordance with institutional and federal guidelines. 

5. STUDY CALENDAR  

	REQUIRED

STUDIES
	Study Enrollment
	Two Weeks
	Preprostatectomy

	
	
	
	

	EXAM
	
	
	

	History/PE
	X
	X
	X

	Weight
	X
	X
	X

	PS
	X
	X
	X

	Toxicity
	X
	X
	X

	
	
	
	

	SERUM#
	
	
	

	PSA
	X
	X
	X

	Estrogen(total)
	X
	X
	X

	Estradiol
	X
	X
	X

	Testosterone
	X
	X
	X

	DHT
	X
	X
	X

	SHBG
	X
	X
	X

	IGF-1
	X
	X
	

	IGFBP-3
	X
	X
	

	Genistein*
	X
	X
	

	
	
	
	

	TREATMENT
	
	
	

	Soy Isoflavone
	X
	X
	X


# Serum from a 15 ml red top tube to be collected and stored at -700.

*Genistein collection (urine and serum): Serum collection in AM prior to study enrollment (baseline level) and 3 hours after capsule ingestion at week two (peak level).  Urine collections will be first morning specimen.

6. EFFICACY AND SAFETY MEASUREMENTS

Informed Consent/Adverse Events: 

     Informed consent will be obtained prior to study enrollment for all patients as approved by our institutional IRB/Human subjects committee.  All adverse events will be reported to the institutional IRB. 
Tumor Response and Assessment: 

     Tumor response will be assessed by PSA, pathologic and molecular changes.  Patient profiles will be developed which include tumor stage, Gleason’s score and pretreatment PSA.    

Toxicity Assessment: 

     Patients will be evaluated for toxicity at week two, just prior to prostatectomy and postoperatively.  Toxicity will be recorded using version 3.0 of the NCI common toxicity criteria (website: http://ctep.cancer.gov). Please see human subjects section (page 64) for further information on reporting serious adverse events.

Dietary Assessment:

      A diet history will be obtained at baseline and prior to surgery characterize the subject's usual dietary soy intake and to assess for any changes during the course of the study treatment. The diet history will be conducted by the clinical research nurse and will include a 24-hour dietary recall, usual eating habits, food intolerances, preferences, and a validated soy food frequency questionnaire.58  

7. TISSUE AND SERUM COLLECTION

Laboratory Collection and Assessment:  

    PSA, serum testosterone, 5-DHT, total estrogen and estradiol levels will be assessed at baseline, at two weeks and prior to prostatectomy (Table I).  These will be done using standardized assays at the KCVA clinical laboratory.  Serum levels of IGF-1, IGFBP-3 and genistein will be drawn at baseline after two weeks of supplementation.   Genistein levels will be measured in Dr. Reed’s laboratory by the method described below.  IGF-1 and IGFBP-3 will be completed in Dr. Banerjee’s laboratory using a standard RIA assay (ALPCO Diagnostics). All samples will be drawn in the early AM and in the fasting state. 

Tissue Collection: 

      For the immunostaining(ER-α, ER-β, apoptosis, proliferation, cdc-2, pcdc-2) and in situ hybridization studies(ER-α, ER-β , cdc-2, pcdc-2) 10 paraffin embedded slides from the diagnostic biopsy (pre-soy) and 10 paraffin embedded slides from the prostatectomy specimen (post-soy), will be obtained on all enrolled patients.  These slides will be obtained after pathologic processing and, if needed, additional paraffin sections will be available.  In addition, at prostatectomy and prior to pathologic processing, the urological surgeon will obtain core samples of both adjacent normal prostate and tumor from each specimen.  This tissue is collected in the operating room suite.  Once collected, the samples are immediately snap frozen and stored in liquid nitrogen until experimental analysis.  An H&E stained section will be obtained from each core to ensure the presence of tumor or adjacent normal tissue.  This method of tissue collection has previously been reported59 is currently being successfully utilized at the Kansas City VAMC.       

Genistein Levels and Specific Methods: 

     Serum genistein levels will be measured at baseline (time of study enrollment) and at the week two assessment.  Genistein levels will be drawn three hours after the AM dose at the week two visit.   In addition, urine genistein levels will be analyzed at baseline and at the two-week visit.  Both urine samples will be first morning urine specimens.  Samples will be collected and stored at –700C.  Samples will be analyzed in groups of 24-36, correlating with the accrual of every 12-18 patients. Prior studies have demonstrated a genistein half-life of in the range of 3-6 hours with peak serum concentration occurring of approximately 3 hour following a supplementation dose.45,60  In addition, prior urine sampling indicates that most of the genistein excreted is in the 12-24 hour fraction after dosing.   

     The measurement of genistein in aliquots of plasma (1.0 ml) or urine (5.0 ml) will be performed as described previously.61  For measurement of free genistein, plasma or urine specimens will be loaded on Extrelut™ QE columns (EM Scientific), washed with water, and eluted with ethyl acetate.  Analysis of total genistein (free and conjugated) will be performed by incubation of the plasma and urine samples with β-glucuronidase and aryl sulfatase for 18 hrs at 37° C prior to solid phase extraction.  Eluent will be evaporated to dryness under reduced pressure and the residue dissolved in mobile phase for analysis by HPLC.  Analysis will use a YMC ODS-AM reverse phase HPLC column (5 µ, 4.6 x 250 mm) eluted with a gradient of 2 mM acetic acid in water and methanol. Eluent will be monitored by absorbance at 260 nm. Authentic genistein (Sigma-Aldrich) will be used as an analytical standard. This procedure has been successfully used for the analysis of genistein and other isoflavones in the urine and plasma of human subjects consuming soymilk.60    Serum and urine genistein levels in the placebo group will depend on the baseline dietary isoflavone intake but detectable levels can be measured in subjects at intake levels typical for the Western diet.62
Tissue and Serum Banking: 

     All patients will have a 15 ml red top drawn at enrollment, at two weeks and at the completion of soy supplementation. From this, we will use a 1ml aliquot for genistein analysis and a 1ml aliquot IGF-1/IGFBP-3 analysis.  The remaining sample will be labeled and stored in –700C.  Our studies will also require one tissue core of tumor and adjacent normal tissue.  When feasible, at least one additional core of both tumor and normal tissue will be collected according to the tissue collection methods listed above.  Samples will then be labeled and stored in liquid nitrogen.  These samples will be available for additional investigation including potential future collaborative efforts.  The KCVA is also one of the sites selected for the planned VA tissue and biorepository project and these samples could readily be contributed to that tissue bank.   
8. PATIENT ACCRUAL 

     Patients will be accrued at the Kansas City Veterans Affairs medical center (KCVA).  The Kansas City VAMC is the tertiary referral center for the western orbit of VISN 15 and serves a large veteran population.     Patients from the Leavenworth and Topeka VAMC’s who desire prostatectomy for treatment of their prostate cancer are also referred to the Kansas City VA’s urologic surgeons, Dr. Thrasher and Dr. Holzbeierlein.  Each year 100-120 new cases of prostate cancer are diagnosed, the majority of which are early stage, with an average 40-50 prostatectomies performed yearly.  The majority of the remaining patients are treated with either external beam radiation therapy, brachytherapy or hormonal therapy.  In the pilot study that was performed at the KCVA alone, 13 patients were enrolled in less than six months, with nine of the patients being enrolled in a three-month time period. Patient acceptance approached 100%, given the low toxicity and ease of administration of the treatment intervention. 

9. STATISTICAL PLAN:  


The primary objective of this study is to evaluate the molecular effects of soy isoflavones on human prostate cancer as well as the effects on serum androgen and estrogen levels.  The goal is to randomize a total of 86 patients (43 to the control/placebo arm and 43 to the treatment/240mg soy arm).  We will use a placebo and the lab personnel as well as clinicians, nurses and study coordinators will be blinded to treatment arm.

Randomization  

      Patients will be sequentially randomized into one of the two arms.  Random permuted block randomization will be utilized.  An independent statistician will generate the codes and will provide a copy of them to the VA research pharmacy.  The study coordinator will notify the research pharmacy of the subjects ID number and the pharmacy will prepare the medication and distribute it to the patient.  

Data Management  

     Two versions of an Access database will be created that mimics the patient data collection forms.  One will be called primary and the other verification.  Data will be entered into each database and then compares will be run to ensure the number of patients in each database is identical and that each data item is identical.  This will be done each time data is to be entered.  Logic, edit and range checks will be performed after compares have shown that the data in the primary and verification databases are identical.  After the final patients data have been entered, compared and all logic, edit and range checks have been complete the database will be locked and data analysis will begin. 

Sample Size and Power  

     Two primary endpoints for specific aim 1 are total serum estrogen and testosterone.  The goal is to determine if there is a difference in the change in these values between the two groups. Each of these endpoints will be tested at the 0.025 level of significance.  Data from the pilot study indicated that total serum estrogen reductions will be 0 and 47 in the control and treatment arm respectively, with a common standard deviation of 36.  From the same pilot study we expect that serum testosterone reduction will be 0 and 1.36 for the control and treatment arm respectively, with a common standard deviation of 2.  Given this information, we want a sufficient sample size to have at least 80% power to detect these changes for both endpoints at the 0.025 level of significance.  Using a two-sample t-test, 43 subjects per group will give us over 95% power to detect the expected difference in estrogen and 80% power to detect the expected difference in testosterone.

Statistical Analysis Plan:  

     Categorical demographic variables and baseline characteristics will be summarized by frequencies and percentages, overall and by group.  Quantitative demographic variables and baseline characteristics will be summarized by means and standard deviations, overall and by group.  For specific aim 1, the primary endpoints are total estrogen and testosterone.  We will summarize baseline, post-treatment and change for these variables by means and standard deviations for both groups.  We will then compare the change in each of these endpoints using a two-sample t-test, at the 0.025 level of significance.  Similar procedures will be done on the other serum endpoints; estradiol, PSA, 5-DHT, IGF-1, and IGFBP-3, however, these tests will be at the 0.05 level of significance.

     In an exploratory manner, we will use general linear models to determine if some or any of the baseline characteristics are predictive of change in these variables while controlling for treatment.  We will also use Pearson’s correlation to determine if changes in the biomarkers are correlated with one another.  For specific aim 2, the primary endpoints are ER-α and ER-β. Similar analyses to what was used for specific aim 1 will be applied to these endpoints as well at the 0.05 level of significance.  

10. CRITERIA FOR REMOVAL FROM STUDY
a. Progression of disease.

b. Resultant delay of surgery treatment greater than 3 weeks.

c. Unacceptable toxicity: there will be no dose reductions, any patient with unacceptable toxicity will be removed and proceed with planned prostatectomy.

d. The patient may withdraw from the study at any time for any reason.

11. HUMAN SUBJECTS:

1) Risk of Subjects

Human Subject Involvement and Characteristics:  This study will involve patients who are scheduled to undergo radical prostatectomy for treatment of their prostate cancer.  Patient will receive variable doses of a soy supplement from the time of study enrollment until the time of their planned surgery.   All patients must have histologic confirmation of adenocarcinoma of the prostate must be surgical candidates as dictated by their disease stage and health status.   Because of disease being studied, all patients will be males of all ethnic backgrounds who are greater than 18 years of age with the expected age range of 55-70. All patients must meet the following additional eligibility and exclusion criteria: a) patients must agree not to take any new vitamin supplementation or herbal remedy, b) must not be receiving concurrent chemotherapy, radiation or hormonal therapy, c) no history of prior allergy and intolerability to soy-based products, d) must not have been taking any soy supplementation or soy isoflavones within 90 days prior to study enrollment, e) must be able to safely be on supplements for period of at least two weeks prior to the scheduled prostatectomy, f) all patients must have been informed of the investigational natures of this study and must sign and give written informed consent in accordance with institutional and federal guidelines.  A total of 86 patient will be accrued over a three-year period.

Sources of Materials: Sources of research material include serum, tissue specimens and clinical data which will include toxicity data and demographic characteristics.  Serum will be collected at study enrollment, after two weeks, and at the time of prostatectomy.  Prostate tissue will be collected at the time of the diagnostic biopsy and prostatectomy.  All material will be collected specifically for research purposes.

Potential Risks: Although there was no toxicity seen in the pilot trial, the potential research risk of treating with an estrogenic agent includes an increase risk of thrombosis, gynecomastia, fluid retention and elevation of liver function tests.  Based on preliminary data and prior studies, these risks are of low likelihood and readily reversible with the exception of thrombosis. Although it is of low likelihood, thrombosis can lead to fatal pulmonary embolism in a small percentage of case. Phlebotomy risks include pain at the injection site and infection.  There are no known social, psychological and legal risks.  Therapeutic risks include postoperative thrombosis, infection, impotency and incontinence which all can occur with a standard prostatectomy. The thrombotic risk is expected to be extremely with no risk reported in other published trials of soy supplementations.

2) Adequacy of Protection for Risks

Recruitment and Informed Consent: Potential patients will subjects who have been referred to the urology clinics at the VAMC for evaluation of a potential prostate cancer (elevated PSA, DRE) and have subsequent documentation of an invasive prostate cancer.  Only patients who are surgical candidates and have chosen surgical as their treatment choice will be offered participation.  Patient will be provided consent form, information on soy supplementation and study aims in lay language. Potential candidates will be identified by participating investigators (Dr. Van Veldhuizen, Dr. Thrasher, Dr. Holzbeierlein) who will also answer questions and provide additional education on the study.  Patients will be allowed to read and take the consent home.  Final consent will be obtained by Tracina Renaud (Research Associate).  Copy of the informed consent will be submitted to the IRB and maintained in the patient record. The IRB the Kansas City VAMC has not authorized a modification or waiver of the elements of consent or its documentation.  All clinical personal have had human subjects/informed consent training.

Protection Against Risk:  All adverse effects will be reported to the institutional IRB and all toxicity will be graded according to the NCI Common Toxicity Criteria, Version 3.0(http://ctep.cancer.gov).  {The University of Kansas Data Monitoring safety board(DMSB) will oversee this trial. Their review includes data quality and timeliness, adherence to study protocol, informed consent procedures and adverse events.  Any grade 3 or 4 adverse effect (SAE) will result in immediate discontinuation of soy supplement and removing from treatment protocol. SAE’s will be immediately recorded and reported to the KCVA human subjects committee and the DMSB.}  If any thrombosis occurs, patients will immediately be removed from study and will be treated promptly using standard anticoagulation protocols.  Interim analysis on toxicity data will be performed every six months to ensure no differences in risks are seen with the treatment compared to the control arm. Every effort will be made to protect patient confidentiality including; a) all data will be keep in a secured area, and b) patient information will be coded with the names of the patients kept in a locked file.

3) Potential Benefit of the Proposed Research to the Subject and Others

Risk/Benefit Ratio: Although the direct benefit to the participating such is low, there is a substantial potential benefit to society if this study can aid in identifying a potential approach to prostate cancer prevention.  The risk and toxicities of this intervention are also expected to be very minimal.    

4) Importance of Knowledge to be gained
     Prostate cancer is an enormous health problem with over 200,000 new cases diagnosed and 30,000 deaths occurring each year in the US alone. If a preventive strategy or a new chemopreventive agent could prevent only 5% of prostate cancers, 10,000 patients each year would not have to suffer from this disease.  The risks of the treatment intervention in this study are very low compared to the potential knowledge gained.   
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