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ABSTRACT
Background: Evidence continues to demonstrate the role of obesity in prostate 

carcinogenesis and prognosis, underscoring the need to identify and continue to 
evaluate the effective interventions to reduce obesity in populations at high risk. The 
aim of the study was to determine the effect of daily consumption of decaffeinated 
green tea catechins (GTC) formulation (Polyphenon E® (PolyE)) for 1 year on 
biomarkers of obesity in men who are at high risk for prostate cancer.

Materials and Methods: A randomized, double-blinded trial was conducted 
targeting 97 men diagnosed with HGPIN or ASAP. Subjects were randomized to 
receive GTC (PolyE) (n = 49) or placebo (n = 48) for 1 year. Anthropometric data 
were collected at baseline, 6 and 12 months and data analyzed to observe change 
in weight, body mass index (indicator of obesity) and waist: hip ratio (indicator of 
abdominal obesity). 

Results: Decaffeinated GTC containing 400 mgs of the bioactive catechin, 
EGCG administered for 1 year to men diagnosed with ASAP and HGPIN appears to 
be bioavailable, well tolerated but not effective in reducing biomarkers of obesity 
including body weight, body mass index and waist: hip ratio. 

Conclusions: The results of our trial demonstrates that men who are obese and at 
high risk for prostate cancer should resort to effective weight management strategies 
to reduce obesity and not resort to ineffective measures such as taking supplements of 
green tea to reduce biomarkers of obesity. Changes in body mass index and abdominal 
obesity seen in other studies were potentially due to caffeine and not GTC. 

INTRODUCTION

It is estimated that more than one-third (34.9% 
or 78.6 million) of U.S. adults have a body mass index 
(BMI) > 30 kg/m2, meeting the definition of obese [1]. 
Although a few recent reports have continued to report 
conflicting data on the association between obesity and 

prostate cancer(PCa) risk [2–9], other well-conducted 
studies continue to demonstrate this association. There 
is evidence demonstrating that metabolic abnormality 
characterized by abdominal obesity has a biological 
rationale for increased risk of diagnosis and aggressive 
prostate cancer [10–21]. More recently, Folke et al. [4] 
reported results suggesting that obesity advances prostate 
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carcinogenesis in men diagnosed with HGPIN. In a 
multi-center study reported by Cicione et al. (2016) [22], 
patients affected of metabolic syndrome, characterized by 
abdominal obesity, hypertension and insulin resistance 
with widespread HGPIN diagnosis were at higher risk of 
PCa on repeat biopsy. High-grade prostatic intraepithelial 
neoplasia (HGPIN) [23–26], especially mutifocal HGPIN 
[11–27] and atypical small acinar proliferation (ASAP) 
[28–30] are common histological findings on prostate 
biopsy, considered to be precursor lesions and predictors 
of subsequent prostatic adenocarcinoma. Observations 
have been made by other research teams, demonstrating 
not only a higher risk of PCa in men with precursor 
lesions, but worse oncologic outcomes in men with PCa, 
in particular with more aggressive tumor features, and 
biochemical recurrence [11, 27–30]. Overall, obesity, 
specifically abdominal obesity, is associated with increased 
prostate-cancer-specific morbidity and mortality. Despite 
the evidence linking obesity to both an increased risk of 
developing cancer and an increased risk of recurrence and 
mortality in patients with prostate cancer, to date, obesity 
is not considered a risk factor for prostate cancer, presence 
of HGPIN and/or ASAP, in addition to age, family 
history and race [11, 27–31]. Consequently, screening for 
obesity and weight management recommendations have 
not specifically focused on populations at high risk for 
prostate cancer based on established risk factors. However, 
the increasing evidence linking obesity to cancer risk and 
outcomes underscores the need for better understanding 
of the role of this modifiable risk factor in Prostate Cancer 
(PCa) etiology to optimize screening, treatment, and 
prevention, specifically targeting high risk populations.

Americans spend about $2 billion a year on 
weight-loss nutrient-derived supplements in pill form 
(e.g., tablets, capsules, and softgels) [32–33]. Green tea, 
made from the leaves of the Camelia sinensis species of 
the Theaceae family is a widely consumed beverage for 
centuries and is one of the most common ingredients used 
in supplements for weight loss [32–33]. Green tea contains 
a predominate form of flavonoids, polyphenolic catechins 
(glavan-3-ols) and includes (−)-epigallocatechin-3-gallate 
(EGCG), (−)-epicatechin (EC), (−)-epigallocatechin 
(EGC), and (−)-epicatechin-3-gallate (ECG). We have 
extensively reported the anti-cancer mechanism of Green 
tea catechins, specifically in prostate carcinogenesis 
[34]. In addition to catechins, green tea also contains 
caffeine [35–36] which may contribute to reduction in 
anthropometric parameters. It has been proposed that the 
potential mechanism by which green tea catechins may 
reduce body weight is by increasing energy expenditure 
and fat oxidation, reducing lipogenesis, and decreasing 
fat absorption [37–39].  However, others have observed 
that EGCG alone does not increase resting metabolic rate, 
fat oxidation, or the thermic effect of feeding [40–41]. In 
a recent report of overweight and obese postmenopausal 
population of women, one year administration of 843 

mgs decaffeinated EGCG in a GTC extract, was not 
associated with overall reduction in obesity. However, 
a reduction in tissue and abdominal %fat was observed 
in individuals with higher BMI at baseline [42]. Thus, 
the current evidence regarding the efficacy of green tea 
catechin formulations for weight loss appears poorly 
understood –and limited to retrospective studies and 
meta-analysis of clinical trials targeting heterogeneous 
populations, small sample sizes, non-standardized and 
varying green tea catechin formulations and doses, with 
durations of interventions not exceeding 12–13 weeks, 
with the exception of the recent report in postmenopausal 
obese women [42].  

We recently reported on the safety and effectiveness 
of one year administration of green tea catechins in 
preventing progression of early precursor lesions of PCa 
(HGPIN and ASAP) [43] to prostate cancer. In this study, 
we also demonstrated that green tea catechins administered 
for one year at a dose of 200 mgs EGCG BID accumulated 
in the plasma, reduced serum Prostate Specific Antigen 
(PSA), and reduced cumulative progression from HGPIN 
to ASAP or PCa, without producing toxicities (Kumar 
et al., 2015) [43]. Daily treatment with 200 mgs EGCG 
administered three times a day (total 600 mg/d) for one 
year significantly reduced progression to prostate cancer in 
men in the treatment arm (incidence, approximately 3%), 
compared to men on placebo (incidence, 30%) [44].

The rationale in this substudy [43] was to examine 
if GTC can, in addition to reducing progression from early 
precursor lesions (HGPIN and ASAP) to prostate cancer, 
also produce weight loss or reduction in anthropometric 
parameters (body weight, body mass index, waist: hip 
ratio), thus contributing to overall reduction in prostate 
cancer risk in this high risk patient population with 
HGPIN or ASAP. 

MATERIALS AND METHODS

Selection and description of participants

The study and the consent procedures were 
approved by the institutional review boards of all 
participating institutions. A consort diagram depicting 
the number of subjects screened, enrolled, randomized 
and completed intervention as well as detailed materials 
and methods for this study have been previously reported 
[43]. Briefly, men between ages 30–80 with a biopsy-
proven diagnosis of HGPIN and/or ASAP less than  
3 months before randomization, with no history of cancer, 
hepatic or renal disease, restricted from taking steroid or 
other supplements, or more than 6–12 cups of green tea a 
day, were eligible. A minimum of 12 core biopsies were 
obtained from subjects at baseline and post intervention. 
All prostate biopsies were reviewed by a central pathology 
laboratory and all pathologists were unaware of the 
treatment-group assignment. Discordant interpretations 
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were arbitrated by a referee pathologist (senior pathologist 
at Moffitt Cancer Center), and concordance was achieved 
in all cases. Participants were enrolled at the Moffitt 
Cancer Center, James A. Haley VA Hospital, Tampa 
and University of Florida, Jacksonville, Florida from 
September 2008 to March 2013. 

Technical information

After eligibility was confirmed and consent 
obtained, participants were assigned to the intervention or 
placebo arm (1:1 randomization) using the SRAR system, 
a web-delivered subject registration application, stratified 
by diagnosis (HGPIN or ASAP).  At randomization, 
baseline assessments of medical history, lower urinary 
tract symptoms (LUTS) using the LUTS Symptoms 
Scale [45], quality of life (QOL), using the Rand Short-
form (SF)-36 [46], serum total PSA and plasma catechin 
levels were obtained. Anthropometric measurements 
including height, weight, body mass index, waist and hip 
circumference were obtained, using standardized methods 
described previously by our group [47–49]. Body mass 
index (Weight kg/height in m2) and waist:hip ratios were 
calculated with the data collected. 

Polyphenon E™ (PolyE), an investigational agent 
manufactured by Mitsui Norin Co., Ltd., Shizuoka, Japan, 
was used in this clinical trial. The active pharmaceutical 
ingredient of PolyE is a purified tea fraction containing 
80% to 98% total catechins by weight; the main bioactive 
component of which is EGCG, comprising 50% to 75% of 
the material. PolyE contains minimal amounts of caffeine, 
(< 1.0%) theobromine (< 1.0%) and gallic acid (< 0.5%). 
The investigational product used in this study was a hard 
gelatin formulation containing 200 mg EGCG/capsule. 
PolyE and matching placebo capsules were manufactured 
under contract to NCI, DCP in compliance with current 
good manufacturing practice regulations. An investigator-
initiated IND (77626 Kumar NB PI) was obtained for this 
agent at this dose and for this indication [43]. Subjects in 
both groups were provided with a standard multivitamin/
mineral preparation free of charge, to assure a consistent 
intake of essential vitamins and minerals among all study 
participants during the study period. At baseline and 
during study participation, we obtained information on 
daily intake of study agents/placebo and vitamin/mineral 
supplements, concomitant medications. Dietary intake was 
obtained at baseline and monthly by conducting random 
weekly, 2-day 24-hour dietary recalls (gold standard for 
collecting dietary data) to monitor nutritional intake, 
including use of other green tea catechin beverages or 
supplement sources, to ensure compliance to study agent 
and dose during the study period. Food portion visuals 
were provided to study participants. Subjects were 
expected to: maintain ≥ 85% compliance with study agent 
intake; comply with dietary, medication and supplement 

restrictions; and complete the study forms and daily logs. 
Compliance with study agent intake was measured during 
monthly visits via pill counts and self-reported daily study-
agent intake logs.  Adherence was assessed by measuring 
plasma catechin levels at baseline, 6 months and end of 
study (EOS). A validated liquid chromatography triple 
quadrupole mass spectrometry (LC/MS/MS) method 
(Thermo Scientific, San Jose, CA) was used to determine 
plasma catechin levels. We were able to successfully 
quantitate the four catechins (EGCG, EGC, ECG and EC) 
using methods previously described [50–52]. 

Monthly assessments of nutritional and study agents 
intake as well as toxicity Common Terminology Criteria 
for Adverse Events (CTCAE version 4.0), concomitant 
medications and organ function, including hepatic panel, 
PT/PTT and LDH, were performed. Repeat biopsies were 
performed at six months for: (a) PSA velocity > 0.75 ng/ml, 
or; (b) documentation of a prostate nodule on digital rectal 
examination. All participants who did not have PCa detected 
on an interim biopsy underwent EOS biopsy at 1 year. Any 
toxicities (adverse events) occurring during the study were 
reviewed by the treating physician and managed according to 
standard medical practice. The intervention was terminated 
if a participant developed PCa or a serious adverse event. 
Blood samples, urine and tissue from diagnostic biopsy were 
collected for baseline measurements and banked for future 
studies. 

Results of the primary endpoint comparing the 
cumulative number of PCa diagnoses at 1-year on the two 
study arms have been published. Additionally comparisons 
of overall: (a) treatment-related adverse events; (b) AEs 
definitely, possibly or probably related to treatment; and 
(c) AEs grade 3 or higher per treatment arm from baseline 
to 6 and 12 months have also been published [43]. The 
trial was registered at Clinical Trials.gov NCT00596011. 

Statistical analysis

Baseline participant characteristics were compared 
between the two groups using Fisher exact tests for 
categorical variables and Wilcoxon rank-sum tests for 
continuous variables. Nutritional intake data was analyzed 
from 2-day 24-hour dietary recalls using a 5-step multipass 
procedure [53–54], which has been found to assess mean 
energy intake within 10% of actual intake and using the 
frequently updated University of Minnesota Nutrition 
Data System-Research version (NDS-R) database for 
analysis of nutrient composition. Nutritional intake, 
plasma catechins, weight, body mass index, waist and 
hip circumference and wait: hip ratio, were compared by 
study arm from baseline to end of intervention using a 
2-sided Wilcoxon rank-sum test.  Trend for adverse events 
by group, grade and causality were compared using the 
Jonckheere-Terpstra test and toxicity symptoms using the 
Barnard unconditional test. 
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RESULTS 

Of a total of ninety seven (97) men enrolled, forty 
nine (49) subjects were randomized to the PolyE arm 
and 48 to the placebo arm, with 74 reaching the primary 
endpoint and 70 completing the 12-month intervention. 
Table 1 displays the baseline demographic characteristics 
of subjects randomized to the two intervention arms of 
the study [43]. Overall, subjects in the study had a mean 
of 2 cores positive for HGPIN or ASAP out of 12 cores 
sampled. There were no statistically significant differences 
between the two groups in demographic, clinical or 
behavioral risk factors, indicating that the 2 arms of the 
study were well matched. 

Table 2 displays comparison of other risk factors 
of study participants in the two study arms at baseline. 
Baseline characteristics did not differ between participants 
who completed the trial. The mean body mass index of 
men with HGPIN and ASAP who were randomized to 
both arms of study were in the overweight range (BMI = 
25.0–29.9 kg/m2).

Adherence to agent/placebo was greater than 85% 
as indicated by pill count, self-reported agent logs and 
plasma catechin concentrations. A significantly greater 
number of subjects in the treatment arm demonstrated 
increase in plasma catechin EGCG concentrations at 6 
and 12 months (p < .0001 and p = .0003, respectively) 
(Table 3) [43]. With the exception of 2 subjects in the 
placebo arm, significantly higher individual change in 
plasma concentrations of EGCG was observed in the 
treatment arm at 6 and 12 months. Other catechins were 
non-detectable or below quantifiable levels in the plasma 
of all subjects. 

Table 4 provides changes in nutritional intake from 
baseline to post intervention in the treatment arm compared 
to the placebo arm. There were no statistically significant 
differences between groups or differences in changes 
from baseline to post intervention in intake of specific 
macro- (total calories, carbohydrates, fats and proteins) and 
micronutrients (vitamins, minerals) including phytonutrients.

Table 5 displays the changes in anthropometric 
variables from baseline to post intervention in the 
treatment arm compared to the placebo arm. There were no 
significant changes observed with intervention on variables 
indicative of body mass index in the placebo arm compared 
to the GTC arm. Similarly, there were no reductions in 
waist or hip circumference nor changes in waist:hip ratio 
observed in the treatment arm compared to the placebo 
arm. No significant differences between the treatment and 
placebo arms were observed in toxicities, LUTS and QOL 
scores from baseline to end of study [43] (data not shown).

DISCUSSION

To our knowledge, this is the first randomized, 
double-blind, placebo controlled trial, evaluating the 

effectiveness of a standardized decaffeinated GTC 
containing 400 mgs of the bioactive catechin, EGCG 
administered in divided doses (200 mgs EGCG BID/day) 
targeting men at high risk for prostate cancer, diagnosed 
with HGPIN and ASAP, for a duration of 1 year. Although 
we observed compliance to study agent and placebo, 
bioavailability in plasma, safety and tolerance with no 
indication of toxicities, decaffeinated green tea catechins 
at this dose and target population of overweight men at 
high risk for prostate cancer, failed to produce reductions 
in anthropometric variables, including change in weight, 
body mass index and abdominal obesity. Our study results 
are similar to trials in other heterogeneous populations that 
failed to observe a significant change in body mass index 
from use of decaffeinated green tea extracts [36]. Most 
recently, a one-year intervention with decaffeinated GTC 
in postmenopausal women failed to observe change in the 
body mass index. 

All the studies to date that have reported reductions 
in body weight included interventions with caffeinated 
GTC. For example, in a meta-analysis of 6 randomized 
controlled trials with a total of 98 participants, (Hursel 
et al., 2013) [55] reported that caffeine, singly and in 
combination with catechins significantly increases energy 
expenditure in a dose-dependent fashion compared with 
placebo [38]. In a Cochrane review of 14 randomized 
controlled trials of green tea formulations of 1,562 
overweight or obese subjects [56], with interventions 
ranging between 12 to 13 weeks, and doses of green 
tea catechins between 141 to 1,207 mg, green tea 
supplementation reduced body weight by a mean of 
0.95 kg compared to the placebo groups. However, 
no significant differences were observed in subjects 
consuming green tea compared to placebo in the six 
studies reviewed which were conducted outside Japan, 
where study methodologies were more heterogeneous 
than those conducted in Japan. In another meta-analysis 
of 15 randomized controlled trials (6 of which examined 
the effects of caffeine (39–83 mg/day) with and without 
green tea catechins (576–690 mg/day)) on anthropometric 
measurements reporting a modest but significant decrease 
in mean body weight (1.38 kg) and waist circumference 
(1.93 cm) when green tea catechins were combined with 
caffeine over a median of 12 weeks.  A similar meta-
analysis of 11 randomized controlled trials of EGCG 
combined with caffeine for 12–13 weeks reported a 
mean loss of 1.31 kg body weight compared to controls 
[55]. Similarly, although no change in body mass index 
was observed, Dotal et al. [42] observed a statistically 
significant effect of a one year intervention with GTCs 
on abdominal and visceral fat.   Even though statistical 
significance was achieved in these studies, the changes in 
weight as well as waist circumferences observed may not 
be clinically significant. Additionally, potential variations 
in measurement between trialists cannot be discounted 
[57]. Therefore, reductions in markers of abdominal fat 
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Table 1: Demographic characteristics of all study participants randomized to the clinical trial 
(N = 97)

Variables
Poly E 

Number of subjects 
(%)

Placebo 
Number of subjects 

(%)

Race
 

Black Or African American 8 (40) 12 (60)

White 41 (53) 36 (47)

Ethnicity
 
 

Hispanic 6 (67) 3 (33)

Non-Hispanic 42 (48) 45 (52)

Unknown 1 (100) 0 (0)

Marital Status
 
 

Divorced/Separated 5 (50) 5 (50)

Married 37 (51) 35 (49)

Single 7 (47) 8 (53)

Education
 
 

Bachelor Degree Or Above 20 (53) 18 (47)

High School Or Less 12 (50) 12 (50)
Some College/Vocational 
School 17 (49) 18 (51)

Employment
 
 

Employed 26 (50) 26 (50)

Retired 14 (47) 16 (53)

Unemployed 9 (60) 6 (40)

Age (years)
 
 

41–60 21 (62) 13 (38)

61–75 26 (46) 30 (54)

> 75 2 (29) 5 (71)

Baseline Diagnosis
HGPIN 32(48) 34(52)

ASAP 17 (55) 14(45)

Family Hx of Prostate Cancer
 

No 42 (48) 45 (52)

Yes 7 (70) 3 (30)
Family History of Any Cancer (First 
degree relative)
 

No 16 (49) 17 (51)

Yes 33 (52) 31 (48)

Vitamin/Mineral supplement use
 

No 13 (50) 13 (50)

Yes 36 (51) 35 (49)

Botanical biologic supplement use
 

No 23 (50) 23 (50)

Yes 26 (51) 25 (49)

History of Hypertension
 

No 21 (47) 24 (53)

Yes 28 (54) 24 (46)

History of Coronary Artery Disease
 

No 46 (51) 44 (49)

Yes 3 (43) 4 (57)

History of Diabetes
 

No 41 (48) 45 (52)

Yes 8 (73) 3 (27)
*Fisher’s exact test for categorical variables, and Wilcoxon rank-sum test for continuous variables.
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cannot be ruled out to chance and should be interpreted 
with caution. 

Taken together, the findings from these studies do 
not provide any evidence regarding the effectiveness of 
green tea catechins as a weight loss agent to be applicable 
in clinical setting [36, 56]. Despite the unclear evidence of 
effectiveness, the use of various formulations of green tea 

as a dietary supplement or as an ingredient for weight loss 
agents has increased significantly over the past decade. 
Unlike the limitations of these previous studies, there are 
several strengths of our current study. The strengths of 
our study include the randomized, double-blinded phase 
II clinical trial design using a standardized agent with 
strong preclinical evidence and early safety data, with a 

Table 2: Other Baseline Risk characteristics of all study participants (Placebo, n = 48; Polyphenon 
E, n = 49)

Variable Study Arm Median (Range) Interquartile Wilcoxon P*

On Study Age (years) Placebo 64 (45, 78) (60, 69.5) 0.24
 Polyphenon E 63 (45, 79) (57, 67)  
Smoking - Pack Years Placebo 2.5 (0, 67.5) (0, 19.3) 0.54
 Polyphenon E 5 (0, 120) (0, 15.)  
History of alcohol use (drinks per Placebo 8 (0, 150) (0, 40) 0.72

 month) Polyphenon E 12 (0, 165) (0, 40)  

Hours of purposeful physical activity Placebo 3.7 (0, 34) (1.1, 7.8) 0.69

 per week Polyphenon E 3.8 (0, 24.5) (0.9, 7.3)  

Height (cm) Placebo 178 (151, 198) (173, 182) 0.74

 Polyphenon E 178 (163, 193) (175, 182)  

Weight (kg) Placebo 92.5 (65.7, 135) (79.4, 102) 0.96

 Polyphenon E 92.0 (59, 140) (85.1, 99.3)  

Body Mass Index (Weight in kgs/height Placebo 28.9 (21.4, 40.5) (26.3, 32.3) 0.91

 in M2) Polyphenon E 29.4 (21, 41.9) (26, 32.2)  

Waist Circumference (cm) Placebo 103 (83, 138) (96.3, 110) 0.87

 Polyphenon E 103 (72.6, 131) (96.5, 110)  

Hip Circumference (cm) Placebo 105 (90.5, 126) (99, 110) 0.79

 Polyphenon E 105 (81.4, 128) (97.8, 110)  

Ratio of waist to hip circumference Placebo 1 (0.9, 1.3) (0.9, 1) 0.69

 (Waist/Hip) Polyphenon E 1 (0.9, 1.2) (0.9, 1)  

Serum PSA value (ng/mL) Placebo 4.6 (0.5, 9.4) (3.1, 6.1) 0.67

 Polyphenon E 4.5 (1.4, 9.5) (3.5, 5.6)  
*Wilcoxon rank-sum P value.

Table 3: Plasma concentrations of EGCG at each time point from baseline to post intervention by 
study arm (n = 70)

Placebo ng/ml 
Mean (SD)

Polyphenon E ng/ml
Mean (SD)

P value*

Baseline Month 0 0 0 1.00
Month 6 0.5 (2.1) 14.7 (19.9) < 0.0001
Month 12 1.2 (6.3) 12.3 (24.8) 0.0003

*P value calculated from Wilcoxon rank-sum test, 2-sided.
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Table 4: Change in Nutritional Intake of evaluable study participants by treatment group (n = 74)
Baseline End of treatment

Placebo N = 38 Poly E N = 36 Placebo N = 38 Poly E N = 36

Variable Mean Std Dev Mean Std Dev Mean Std Dev Mean Std Dev Wilcoxon p value

Energy (kcal) 1560.1 563.4 1835.0 566.2 1617.8 702.7 1855.5 712.9 0.73

Total Fat (g) 60.7 28.6 78.7 34.4 68.2 36.4 78.3 37.0 0.73

Total Carbohydrate (g) 173.9 76.4 193.7 77.3 168.8 82.7 200.5 87.1 0.64

Total Protein (g) 71.6 24.0 84.6 25.6 73.6 28.0 85.7 36.9 0.69

Animal Protein (g) 51.5 22.0 60.4 25.1 55.1 23.8 58.9 27.7 0.55

Vegetable Protein (g) 20.1 8.2 24.2 10.4 18.5 7.8 26.8 15.2 0.32

Alcohol (g) 7.3 20.2 6.0 11.5 7.9 14.3 5.2 12.4 0.43

Total Dietary Fiber (g) 13.9 9.1 17.7 8.2 13.6 6.4 18.6 10.6 1.00

Total Vitamin A Activity (IU) 4157.8 3220.2 5943.3 5254.4 3607.5 3171.8 6012.0 6160.9 0.53

Vitamin C (mg) 61.9 45.0 61.0 62.2 50.8 47.4 62.1 67.0 0.64

Vitamin D calciferol (mcg) 5.9 7.5 5.3 2.8 4.6 2.4 6.5 9.8 0.64

Vitamin E (IU) 8.3 6.1 11.1 8.2 9.2 7.3 11.1 8.0 0.91

Vitamin K (mcg) 71.9 78.8 133.0 193.9 57.4 51.7 126.5 208.2 0.60

Thiamin vitamin B1 (mg) 1.4 0.5 1.6 0.6 1.4 0.6 1.7 0.7 0.22

Riboflavin vitamin B2 (mg) 1.7 0.7 2.0 0.8 1.8 0.7 2.1 0.8 0.82

Niacin vitamin B3 (mg) 21.4 7.6 24.7 8.8 19.9 8.9 25.5 10.2 0.15

Pantothenic Acid (mg) 4.3 1.6 5.4 2.1 4.9 2.5 5.6 2.9 0.58

Vitamin B6 (mg) 2.0 1.3 2.0 0.9 1.7 0.8 2.0 0.9 0.72

Vitamin B12 (mcg) 6.2 4.5 5.4 3.0 4.4 2.1 5.3 2.6 0.23

BetaCarotene (mcg) 1447.4 1504.2 2395.8 2898.1 1223.7 1547.6 2575.2 3522.6 0.47

Alpha Carotene (mcg) 275.2 396.6 572.2 873.7 252.5 490.3 434.4 667.4 0.69

Beta Cryptoxanthin (mcg) 66.0 82.5 51.8 55.7 74.6 106.5 73.4 98.8 0.73

Lutein and Zeaxanthin (mcg) 1385.8 1844.5 2323.2 5553.7 1022.8 970.9 2596.2 6144.9 0.13

Lycopene (mcg) 2911.8 5491.2 4440.2 6589.7 4206.8 5658.2 5652.5 6461.6 0.91

Daidzein (mg) 0.5 1.7 0.3 0.5 0.6 2.2 0.3 0.5 0.34

Genistein (mg) 0.5 1.7 0.4 0.7 0.6 2.3 0.3 0.8 0.31

Caffeine (mg) 68.4 87.3 149.7 143.0 111.7 131.5 135.6 140.6 0.11

Calcium (mg) 599.6 307.5 790.9 354.7 677.4 294.8 826.7 375.2 0.45

Phosphorus (mg) 1033.6 304.4 1262.1 397.1 1078.6 415.1 1262.4 515.0 0.84

Magnesium (mg) 208.8 83.3 272.2 111.4 209.5 81.1 267.2 154.9 0.47

Iron (mg) 14.0 6.6 15.3 6.8 12.0 5.4 16.8 9.1 0.31

Zinc (mg) 10.3 6.0 12.8 5.2 10.4 4.1 12.5 5.8 0.37

Copper (mg) 0.9 0.4 1.1 0.5 0.8 0.3 1.1 0.6 0.89

Manganese  (mg) 2.6 1.8 3.1 1.6 2.3 1.1 3.2 1.9 0.81

Selenium (mcg) 105.2 44.0 117.9 58.4 101.8 40.6 115.3 42.9 0.47

Sodium (mg) 2770.4 1013.3 3401.8 935.4 2913.4 1203.8 3441.4 1368.6 0.91

Potassium (mg) 1960.6 703.3 2514.3 827.9 2079.8 773.9 2504.9 1139.3 0.45

*P value calculated from Wilcoxon rank-sum test, 2-sided.
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substantial duration of intervention for 1 year, targeting 
a population of men at high risk for prostate cancer, who 
have few options for prevention. The study was guided by 
an FDA IND and conducted with the same rigor by which 
most therapeutic agents are evaluated. 

Study limitations include the evaluation of a single 
dose of GTC and lowest dose (200 mgs EGCG BID) tested 
in phase I trials to ensure safety. Additionally, the study 
targeted men with a relatively higher risk for prostate cancer 
(men with HGPIN or ASAP), limiting the generalizability 
of the results. A limitation of our sub study is the lack of 
use of accurate methods of assessing regional adiposity, 
which eliminates intra- and inter-examiner variation in 
measurements compared with manual measurements such 
as waist and hip circumference. Other limitations include 
lack of measurements of the association of GTC with 
steroid hormone perturbations and other metabolic markers 
such as insulin resistance and pro-inflammatory biomarkers 
that may have provided more insights into the mechanism 
by which GTC may decrease biomarkers of obesity. 

CONCLUSIONS

In conclusion, daily intake of a standardized, 
decaffeinated green tea catechin mixture containing 

400 mgs EGCG (200 mgs BID) for 1 year administered 
to men diagnosed with ASAP and HGPIN appears to 
be bioavailable, well tolerated but was not statistically 
associated to reduction in anthropometric variables, 
including body weight, body mass index and waist: hip 
ratio.  Weight reduction and body composition changes 
seen in other studies were potentially due to caffeine and 
not green tea catechins. 

The growing body of evidence continues to 
demonstrate the association between obesity and metabolic 
syndrome in prostate carcinogenesis and prognosis, 
underscoring the need to identify and continue to evaluate 
effective interventions to prevent PCa progression and 
improve oncological outcomes in populations at high 
risk. Based on this evidence, screening for obesity and 
targeting populations at high risk for prostate cancer based 
on known risk factors (presence of precursor lesions, age, 
family history and race [11, 22–31] for interventions to 
reduce markers of obesity must remain a high priority.  
The results of our trial demonstrates that men who are 
obese and at high risk for prostate cancer should resort 
to alternate, effective weight management and physical 
activity strategies to reduce obesity and not resort to 
ineffective measures such as taking supplements of green 
tea to reduce biomarkers of obesity.

Table 5:  Change in anthropometric variables in evaluable study participants by treatment group 
Baseline End of Treatment

Placebo Poly E Placebo Poly E

Variable N mean SD N mean SD N mean SD N mean SD

Weight (kg) 37 92 14.6 36 94.77 15 34 92.35 13.3 32 93.85 15.5
Body Mass Index (kg/
m2) 37 29.41 4.8 36 29.9 4.5 34 29.54 4.0 32 29.46 4.5

Waist Circumference 
(mm) 36 102.37 9.5 34 104.95 11.2 29 102.16 9.6 29 105 11.7

Hip Circumference 
(mm) 36 104.12 6.6 34 106.02 8.3 29 104.4 7.2 29 106.66 10.7

Ratio of waist to hip 
circumference (Waist/
Hip)

36 0.98 0.1 34 0.99 0.1 28 0.98 0.1 29 0.99 0.1

Change: Post Treatment-Baseline Wilcoxon  p value

Placebo Poly E

N mean SD N mean SD

33 −0.72 6.3 32 −0.11 4 0.30
33 −0.26 2.1 32 −0.05 1.2 0.32
29 −0.64 4.1 29 0.06 3.5 0.65
29 0.43 3.7 29 0.14 5.4 0.45
28 −0.01 0 29 0 0 0.45
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Abbreviations

AE: Adverse Events; ASAP: Atypical Small Acinar 
Proliferation; BID: Twice (two times) a day; BMI: Body 
Mass Index; CTCAE: Common Terminology Criteria for 
Adverse Events; EC: Epicatechin; ECG: Epicatechin-
3-Gallate; EGCG: Epigallocathechin-3-Gallate; EOS: 
End of Study; FDA IND: Federal Drug Administration 
Investigational New Drug (IND) Application; GTC: Green 
Tea C; HGPIN: High-Grade Prostatic Intgraepithelial 
Neoplasia; IEBs: Intermediate endpoint biomarkers; LC/
MS/MS: Liquid chromatography triple quadrupole mass 
spectrometry; LDH: Lactate dehydrogenase; LUTS: Urinary 
Tract Symptoms; NDS-R: Nutrition Data System - Research; 
PCa; Prostate Cancer; PolyE: Polyphenon E®; PSA: Prostate 
Serum Assessment; PT/PTT: Prothrombin time and Partial 
Thromboplastin Time; QOL: Quality of Life; SD: Standard 
Deviation; SF: Short Form; SRAR: Clinical trials subject 
registration and randomization system.
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