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The underlying biology of carcinogenesis 

should be addressed in African American 

men at high risk for prostate cancer.

Chemoprevention in African American Men With  
Prostate Cancer

Nagi B. Kumar, PhD, RD, Julio M. Pow-Sang, MD, Philippe E. Spiess, MD, Jong Y. Park, PhD,  
Ganna Chornokur, PhD, Andrew R. Leone, MD, and Catherine M. Phelan, PhD, MD

Background: Recommendations for cancer screening are uncertain for the early detection or prevention of 
prostate cancer in African American men. Thus, chemoprevention strategies are needed to specifically target 
African American men. 
Methods: The evidence was examined on the biological etiology of disparities in African Americans related 
to prostate cancer. Possible chemopreventive agents and biomarkers critical to prostate cancer in African 
American men were also studied.
Results: High-grade prostatic intraepithelial neoplasia may be more prevalent in African American men, 
even after controlling for age, prostate-specific antigen (PSA) level, abnormal results on digital rectal exami-
nation, and prostate volume. Prostate cancer in African American men can lead to the overexpression of 
signaling receptors that may mediate increased proliferation, angiogenesis, and decreased apoptosis. Use of 
chemopreventive agents may be useful for select populations of men. 
Conclusions: Green tea catechins are able to target multiple pathways to address the underlying biology of 
prostate carcinogenesis in African American men, so they may be ideal as a chemoprevention agent in these 
men diagnosed with high-grade prostatic intraepithelial neoplasia.

Introduction
Despite treatment advances in recent years, prostate 
cancer remains the leading cause of cancer-related 
death among men in the United States.1 In 2016, the 
American Cancer Society estimates that 180,890 new 
cases of prostate cancer will be diagnosed in the 
United States, and 26,120 men will die from the dis-
ease.1 Racial and geographical differences have been 
observed, including a 40-fold difference in incidence 
rates between low-risk (Chinese men) and high-risk 
populations (African American men).2 In the United 
States, age-standardized incidence rates for prostate 
cancer are 272 per 100,000 men for African Americans 
compared with 164 per 100,000 men for whites.2 Com-
pared with white men, African American men with 

From the Cancer Epidemiology (NBK, JYP, GC, CMP) and Genitouri-
nary Oncology Programs (NBK, JMP-S, PES), H. Lee Moffitt Cancer 
Center & Research Institute, Tampa, Florida, and the Departments 
of Oncologic Sciences (NBK, PES, JYP, GC, CMP), Urology (PES, ARL), 
Molecular Medicine (JYP), Cell, Molecular and Microbiology (JYP), 
and Epidemiology and Biostatistics (JYP), University of South Flori-
da, Tampa, Florida. 

Submitted March 1, 2016; accepted July 6, 2016.

Address correspondence to Nagi B. Kumar, PhD, RD, Department 
of Epidemiology, Moffitt Cancer Center, 12902 Magnolia Drive, 
MRC-CAN CONT, Tampa, FL 33612. E-mail: Nagi.Kumar@Moffitt.org

No significant relationships exist between the authors and the 
companies/organizations whose products or services may be ref-
erenced in this article.

The development of this manuscript was supported in part by 
the National Cancer Institute (grants nos. 1R21CA179659 and 
R01CA128813). The work was made possible by research funding 
awarded by the National Institute of Health and the National Cancer 
Institute (grant no. R01 CA12060-01A1).

Rose. X-Ray image courtesy of Bryan Whitney. www.x-rayphotography.com.



416  Cancer Control October 2016, Vol. 23, No. 4

prostate cancer have more aggressive disease, higher 
rates of incidence, are diagnosed at a younger age, 
present with more advanced disease at diagnosis, and 
have a worse prognosis.3 The mortality rate for African 
American men with prostate cancer is 3 times higher 
than white men, although the rate decreased in both 
groups between 1990 and 2000.2 

With disparate rates of prostate cancer as well as 
aggressive prostate cancer observed in African Ameri-
can men, the logical approach is to focus efforts on 
prostate cancer screening for early detection and pre-
vention.4,5 However, uncertainties still exist about the 
overall value of early detection. Although periodic test-
ing for serum concentrations of prostate-specific anti-
gen (PSA) may reduce the mortality of prostate cancer, 
PSA testing has been linked to increased diagnoses 
and overtreatment of clinically insignificant, potential-
ly indolent tumors that pose little risk of metastasis or 
death.5,6 Taking the accumulated evidence into consid-
eration, the US Preventive Services Task Force recom-
mended against PSA-based prostate cancer screening 
in asymptomatic men.7 However, these recommenda-
tions note that, in African American men, firm conclu-
sions cannot be made to balance the risks and benefits 
of such screening because data do not exist to support 
a more favorable risk–benefit ratio.7 Two cancer screen-
ing trials included a majority of men with European 
ancestry, thus largely precluding conclusions specifi-
cally pertaining to men of African descent.6,8 Hence, 
no specific evidence-based recommendation regard-
ing prostate cancer screening exists for the high risk 
population of African American men, underscoring the 
need for chemoprevention strategies targeting African 
American men.2,3

Biological Etiology of Disparity
The etiology of increased susceptibility of African 
American men to prostate cancer has not been eluci-
dated, but it is likely multifactorial involving genetic, 
biological, sociocultural, and lifestyle determinants. 
The initiation and progression of prostate cancer in-
volves a complex series of events. During progression, 
genetic changes and loss of cellular control are ob-
served as cell phenotypes change from normal to dys-
plasia (prostatic intraepithelial neoplasia), severe dys-
plasia (high-grade prostatic intraepithelial neoplasia 
[HGPIN]), clinically localized disease, and to metastatic 
disease.9-12 Observations point to the role of genetic 
susceptibility factors in human prostate cancer.9-15 Oth-
er than older age, African ancestry and family history 
of prostate cancer are well-established, nonmodifiable 
risk factors for prostate cancer.9-13 The lifetime risk of 
prostate cancer increases 1.5- to 4-fold in men with 1 or 
2 first-degree relatives with prostate cancer.14 A Scan-
dinavian study of twins estimated that 42% of the ob-
served rate of prostate cancer susceptibility was associ-

ated with inherited genetic risk factors.15

Genetic risk factors are also significant at a young-
er age, and the attributed risk of inherited susceptibil-
ity is thought to be as high as 40% among men diag-
nosed with prostate cancer at 55 years or younger.13 
Although genome-wide association studies (GWASs) 
and large genetic variation studies have identified 
more than 100 prostate cancer risk loci, elucidating 
the biological basis for these associations is challeng-
ing.16-18 Identified risk loci include the noncoding vari-
ants, such as those located in the 8q24 region, as well 
as polymorphisms in the gene-coding regions that ei-
ther alter, or are predicted to alter, protein expression 
(eg, HNF1B, TERT, RNASEL, KLK3).16,19-22 

HNF1B single-nucleotide polymorphisms 
(rs7501939 and rs4430796) have been identified in 
GWASs of prostate cancer and are associated with a 
risk of prostate cancer in African American men.23-25 In 
addition, the CTBP2 single-nucleotide polymorphism 
rs4962416 is associated with risk of prostate cancer in 
white men.23-25 HNF1B encodes a transcription factor 
protein that forms heterodimers with other members 
of the HNF1 family and can influence the gene tran-
scription. While it was previously believed that HNF1B 
expression is specific to the liver, its transcripts have 
been identified in various tissues, including bone mar-
row, and the pancreas, urinary tract, gastrointestinal 
organs, and prostate.26 Mutations in HNF1B cause 
type 5 maturity-onset diabetes that may be accompa-
nied by urinary tract disorders.27,28 Some men with 
HNF1B mutations have malformations in the reproduc-
tive tract, including epididymal cysts, agenesis of the vas 
deferens, or infertility due to abnormal spermatozoa.29 

Post-GWASs are suggestive of the interaction 
between genetic variants and environmental risk 
factors, but our understanding of this is still inad-
equate.30,31 Rs7501939 at HNF1B has been shown to 
increase the risk of prostate cancer in African Ameri-
can men who are obese but not in African American 
men who are not obese or European American men 
of any body weight.23 Although these are preliminary 
findings, they suggest that weight-loss interventions 
may decrease the risk of prostate cancer in African 
American men who are carriers of the high-risk allele 
at rs7501939 of HNF1B. Future studies should further 
examine this observation. 

CTBP2 encodes a transcriptional co-repressor 
activated under stress and can mediate the stress-in-
duced migration of tumor cells.32 CTBP2 expression 
is detected in the prostate and has been linked to de-
creased PTEN expression and activation of the phos-
phatidylinositol 3-kinase pathway, which may support 
or promote the growth of prostate cancer.33

Lindquist et al34 reported a higher prevalence rate 
of mutations in MUC3A and PRIM2 in African Ameri-
can men with prostate cancer when compared with 
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their white counterparts. MUC3 is involved in cell sig-
naling, growth, and survival; MUC3 and PRIM2 are 
also associated with carcinogenesis.35 The different 
patterns of somatic mutations observed between racial 
groups may help provide a basis for understanding the 
genomic contributions to aggressive tumors and asso-
ciated disparate outcomes in African American men 
with prostate cancer. 

Evidence is also emerging for racial differences 
in markers of prostate tumor subtypes. For example, 
gene fusions in TMPRSS2 and ERG are found in pros-
tate tumors.35-43 However, several studies report that 
the prevalence of TMPRSS2–ERG fusions in the tumors 
of African American men is lower than that observed 
in white men.35-43 Thus, future studies must continue to 
pursue this research because such racial differences in 
marker expression could reveal mechanisms contribut-
ing to race disparities.

Differences exist in tumor biology between African 
American men and white men and may be attribut-
able to race-specific differences in tumor location 
(ie, anterior vs posterior tumors). African Americans 
have an increased incidence of prostate cancer (locat-
ed anterior to the peripheral zone in radical prosta-
tectomy specimens that may potentially have a prog-
nostic significance.44 In a study of 1,245 patients who 
underwent radical prostatectomy, the overall tumor 
locations were anterior in 14%, posterior in 58%, or 
both in 28% of cases.44 The incidence of anterior tu-
mors was higher in African American men compared 
with white men, and the rates of positive surgical 
margins in anteriorly and posteriorly located tumors 
were 60% vs 38% in African American men and 48% 
vs 27% in white men, respectively.44 

In patients with an abnormal level of serum PSA 
and negative findings on sextant prostate biopsies, 
biopsy is recommended for the anterior zone of the 
prostate.45 In a study of 398 men, of whom 70% were 
African American men, most patients had prostate 
cancer limited to the peripheral zone or in both the 
peripheral and anterior to the peripheral zone.46 For 
4% of study patients, prostate cancer was limited to 
the anterior to the peripheral zone — 5% of African 
Americans vs 2% of those not of African American 
descent — but this result was not statistically signifi-
cant.46 Another study showed a biologically important 
relationship between tumor location and molecu-
lar subtype, but racial differences in molecular sub-
types did not persist when tumors were analyzed by 
location.47 The study investigated triple-negative dis-
ease and AR signaling. African American men were 
more likely to be positive for m-SPINK1+ and have  
triple-negative disease than white men.47 

Based on this evidence, the racial differences in 
location of the prostate cancer do not appear to be 
significant, nor are they likely to impact the prog-

nosis and management of prostate cancer in African 
American men.

HGPIN is considered by many to be a prema-
lignant lesion of prostate cancer.48-50 Data from some 
studies suggest that the prevalence of HGPIN is greater 
in African American men and that subgroups of Afri-
can American men with HGPIN are more prone to the 
development of aggressive, clinically significant can-
cer.51,52 HGPIN may also be a risk factor for biochemi-
cal recurrence following definitive treatment in African 
American men.51,52 HGPIN is more prevalent in Afri-
can American men, even after controlling for age, PSA 
level, abnormal findings on digital rectal examination, 
and prostate volume.51 Significantly higher prevalence 
rates of HGPIN have been reported in African Ameri-
can men aged 40 to 49 years compared with white 
men (46% vs 29%, respectively), suggesting that this 
early-onset age range may represent the beginning of 
a racial disparity related to prostate cancer; this is be-
cause more African American men with HGPIN go on 
to develop prostate cancer.52 In concordance with these 
data, Potts et al53 reported that African American men 
were more likely to be diagnosed with prostatic in-
traepithelial neoplasia compared with white men, even 
after adjusting for PSA levels. 

In a study to investigate racial differences in tumor 
burden (cancer volume, cancer percentage, and tumor 
volume–PSA ratio) in a large cohort of men undergoing 
radical prostatectomy, African Americans had higher 
disease burden (estimated tumor volume, percent of 
cancer involvement, estimated tumor volume–PSA 
ratio) compared with non–African American men.54 
This association was pronounced in low-grade cancer 
(Gleason score ≤ 6), thus depicting a complex picture 
of relations between race and tumor burden across the 
aggressive spectrum of prostate cancer.54 The frequen-
cy of HGPIN and the autopsy prevalence of prostate 
cancer have been reported to be similar in large stud-
ies comparing Asian and Western populations, with 
widely differing incidence and mortality rates, suggest-
ing an environmental influence on the expression of 
this disease and the possibility of preventing disease 
progression from HGPIN to prostate cancer through 
pharmacological means.12,48-50,55,56 Targeting precur-
sor lesions (HGPIN) that may display simpler genomic 
aberrations relative to early stages of cancer in these 
high-risk groups may offer more promise to develop 
and test targeted interventions based on the biological 
differences reported in prostate carcinogenesis among 
African American men. Based on this evidence, Afri-
can American men with biopsy-proven HGPIN are a 
subset of men who can be considered to be at high risk 
for prostate cancer and, thus, may be ideal candidates 
for chemoprevention interventions.

Although PSA and its kinetics are used to monitor 
disease progression, controversy exists regarding the 
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efficacy of PSA level as a screening tool due to its low 
rate of specificity; in addition, PSA levels are increased 
in benign prostatic diseases, such as benign prostatic 
hyperplasia (PSA concentrations can be ≤ 50% higher 
in some cases).57 African American men continue to 
have higher PSA levels and Gleason scores than white 
men, despite a narrowing of the differences in patho-
logical stage.58 One study reported that African Ameri-
can men with prostate cancer and a Gleason score of 6 
produce less PSA than white men.59 African American 
and white men had equal serum PSA and PSA masses 
despite significantly larger prostates in African Amer-
ican men and all other parameters being the same.60 
Another report showed that men with higher levels of 
testosterone had higher levels of PSA even after taking 
into account other hormones, age, and race/ethnicity.61 
While transcription of the PSA gene is transactivated 
by the androgen receptor (AR) with bound androgen, 
it is unclear whether circulating androgens influence 
circulating PSA levels. Men treated for prostate cancer 
with androgen-deprivation therapy experience a de-
cline in serum PSA concentration, but this decline may 
be due to fewer cancer cells remaining to produce PSA 
and reduced testosterone available to all PSA-produc-
ing cells.41 Despite these drawbacks related to speci-
ficity, serum PSA as a continuous variable — as well 
as its doubling time and velocity — has been used in 
prostate cancer chemoprevention trials and in clinical 
practice to define risk categories.59,62-67

Other biological differences in benign tissue 
and prostate tumors have been elucidated in African 
American and white men alike. Prostate tumors de-
rived from African American men overexpress signal-
ing receptors that may mediate increased prolifera-
tion, including EGFR and AR.68,69 On average, AR has 
a shorter polyglutamine repeat in African American 
men and, thus, increased AR activity.11 Reports have 
indicated decreased apoptosis and increased immu-
nostaining for antiapoptotic protein B-cell lymphoma 
2 (BCL2), suggesting that increased expression of 
BCL2 may decrease apoptosis and increase rates of 
tumor proliferation in African American men.70,71 Met-
astatic capacity may be higher in prostate tumor cells 
in African Americans because of the overexpression 
of several metastasis-related genes (AMFR, CXCR4, 
CCR7, and MMP9) as well as KI67 and CAV1 in Afri-
can American men.72-74 Prostate tumors obtained from 
African American men may have decreased rates of 
tumor suppression. 

Decreased TCEAL7 expression has been observed 
in tumors from African American men compared with 
tumors from white men.75 Reams et al75 observed that 
TCEAL7 expression in prostate cancer and in nonma-
lignant tissue was higher in white men compared with 
African American men. Chien et al76 demonstrated 
that TCEAL7 also inhibits the growth of ovarian can-

cer cells, suggesting that TCEAL7 is a tumor-suppressor 
gene and that varying expression levels of TCEAL7 be-
tween white and African American men may explain 
some of the disparities in the growth patterns ob-
served in prostate cancer–derived tumors cells in these 
populations. Population studies comparing Japanese 
and African Americans have observed that short CAG 
repeats are more frequently associated with higher 
transactivational function in African Americans, pos-
sibly explaining racial differences in the incidence rate 
of prostate cancer between the 2 populations.11 

Taken together, these data suggest that there may 
be functional biological differences in the prostate tu-
mors of African American men that may predispose 
them to a biologically more aggressive malignancy. 
However, these observations have not been validated 
in clinical trials targeting African American men.

Current Approach 
Chemoprevention refers to the inhibition of prein-
vasive and invasive cancer and its progression or 
treatments of identifiable precancers.49,77 Chemo-
prevention efforts require an understanding of the 
mechanism of carcinogenesis, including signal-
ing, metabolic, and genetic progression pathways. 
New technologies in genomics and proteomics have 
spurred this field of research. Use of this knowledge 
to develop pharmacological agents, botanicals, and 
biologics to reverse or halt the process of carcinogen-
esis is called chemoprevention. 

Agents for chemoprevention include antipro-
motion and antiprogression agents that prevent the 
growth and survival of cells already committed to be-
come malignant.49,77 Finasteride and dutasteride, which 
block the conversion of testosterone to dihydrotes-
tosterone, have been evaluated for chemoprevention 
of prostate cancer in large phase 3 chemoprevention 
trials.78-80 Although these agents significantly reduced 
the risk of prostate cancer, their use was also associ-
ated with an increased rate of high-grade disease, se-
verely limiting their clinical adoption and underscoring 
the need to identify novel chemoprevention agents for 
prostate cancer.79 

Botanicals influence multiple biochemical and 
molecular cascades that inhibit mutagenesis, prolif-
eration, induce apoptosis, and suppress the formation 
and growth of human cancers, thus modulating several 
hallmarks of carcinogenesis. In addition, these agents 
appear promising in their potential to impact the field 
of cancer chemoprevention, because they have a sig-
nificantly superior safety profile than most available 
agents.81-88 Several botanicals have been characterized 
and used for hundreds of years, although existing chal-
lenges and limitations have hampered progress in this 
field.89,90 Multiple botanicals have been identified and 
appear promising for the chemoprevention of prostate 
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cancer.91-93 However, the slow pace of growth might 
be attributed to the regulatory protection of classical 
formulations and lack of standardization, quality con-
trol, a molecular mechanism-based approach in evalu-
ation, a population-based normal range of biomarkers, 
laboratory practices, and few translational scientists 
engaged in conducting well-designed trials. However, 
several valuable lessons have been learned from previ-
ous chemoprevention trials.91,94,95 Critical requirements 
for moving botanicals from bench to bedside include 
adopting a systematic, molecular-mechanism based 
approach and utilizing the same ethical and rigorous 
methods such as those used to evaluate other pharma-
cological agents. 

Chemoprevention trials using combinations of 
botanicals have demonstrated that synergy between 
agents can lead to lower doses, improved rates of ef-
ficacy, and fewer or less-severe toxicities.96 An as-
sessment of the end points of chemoprevention trials 
whose results have been used to support approval of 
an agent for prostate cancer revealed that nearly all 
have been approved on the basis of intraepithelial neo-
plasia.97 Intermediate biomarker end points must be 
identified, validated, and obtained using noninvasive 
techniques without compromising the safety to men 
in chemoprevention trials. To reduce patient burden, 
these markers must be obtained from accessible or-
gans and during the normal course of clinical surveil-
lance. Randomized placebo control trials and the long-
term follow-up and monitoring of patients and study 
participants are critical to meet the requirements of the 

US Food and Drug Association and to promote the ac-
ceptance of new agents into the marketplace.92,93

Green Tea Catechins 
The Table summarizes the clinical, molecular, and bi-
ological characteristics relevant to prostate cancer in 
African American men and compares them with the 
effects of green tea catechins used to modulate those 
characteristics.11,51,52,58,59,68-75,98-116

Laboratory studies have identified epigallocat-
echin gallate (EGCG) as a potent chemopreventive 
agent because it affects various key molecular pro-
cesses in prostate carcinogenesis that help induce 
apoptosis and inhibit tumor growth and angiogen-
esis.117-121 Preclinical studies have demonstrated 
chemopreventive efficacy in prostate cancer, show-
ing that it has significant activity on prostate cancer 
cells.99,122-129 Phase 1/2 studies have demonstrated the 
bioavailability and tolerance of green tea catechin at 
various ranges of doses of EGCG.64,93,98,100,130-136

Although several mechanisms exist by which 
EGCG may operate in prostate carcinogenesis, EGCG 
selectively inhibits the proteasome activity in intact 
human prostate cancer cells and accumulates in IκBα 
and p27 proteins, thus leading to growth arrest.119-121  
High-grade green tea polyphenol extract, which is a 
mixture of tea catechins with more than 50% of EGCG, 
inhibits the proteasomal chymotrypsin-like activity 
with a half maximal inhibitory concentration value 
of 7 μM.93 The half maximal inhibitory concentration 
value for trypsin-like activity is higher than 100 μM, 

Table. — Summary of Relevant Characteristics of Prostate Cancer and the Effects of Green Tea Catechins in African Americans

Characteristic of Prostate Cancer Effect of Green Tea Catechins 
Clinical

Increased frequency of HGPIN51,52 Men with HGPIN had significantly reduced disease progression98,101

Higher PSA levels58 Men with HGPIN had lower PSA levels than the control arm98,101

Higher Gleason scores at diagnosis59 Men given short-term daily doses had significant decreases in serum PSA levels100

Molecular

Increased Proliferation Decreased Proliferation

 EGFR overexpression68
 In vitro models102-104 
 In vivo models99,105-107

 AR overexpression69  Inhibition of EGFR signaling108

 Increased androgen-receptor activity11  Reduced androgen-receptor signaling and activity99,109-111

Decreased Apoptosis Induced Apoptosis Induction

 Increased expression of BCL2 70,71  Various mechanisms (eg, reduced BCL2 expression)112-114

Increased Metastatic Capacity Inhibition of Invasion and Metastasis

 Overexpression of AMFR, CXCR4, CCR7, MMP9, KI67,  
 and CAV172-74  Various mechanisms (eg, MMP9, MMP2 suppression)115

Decreased Tumor Suppression Reactivation of Silenced Tumor-Suppressor Genes 

 Downregulation of TCEAL775  Restores balanced proliferation116

HGPIN = high-grade prostatic intraepithelial neoplasia, PSA = prostate-specific antigen.
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demonstrating that high-grade green tea polyphenol 
extract preferentially inhibits the proteasomal chymo-
trypsin-like activities over other activities.93 

Kim et al126 investigated the safety and efficacy of 
high-grade green tea polyphenol extract in an animal 
model. Their goal was to reduce the progression of 
prostate adenocarcinoma in transgenic mice. Mice 
treated with the green tea extract had significantly 
fewer tumors and decreased tumoral sizes compared 
with the animals that did not receive the extract. The 
high-grade green tea polyphenol extract also signif-
icantly inhibited metastasis in the treated mice in a 
dose-dependent manner. Therefore, the data suggest 
that high-grade green tea polyphenol extract is an ef-
fective chemopreventive agent in preventing the pro-
gression of prostate cancer to metastasis in a mouse 
model.126 These findings provide evidence for the 
safety and chemopreventive effect of this green tea 
polyphenol extract for preventing metastatic spread 
in prostate cancer.

Based on the results of previous studies, a placebo-
controlled, randomized clinical trial was conducted 
of the high-grade green tea extract in 97 men with HG-
PIN, atypical small acinar proliferation, or both condi-
tions.64,92,119-121 No differences were observed in the 
number of prostate cancer cases. The cumulative rate of 
prostate cancer plus atypical small acinar proliferation 
among men with HGPIN but without atypical small aci-
nar proliferation at the start of the study was researched. 
The data revealed a statistically significant decrease in 
this composite end point: 3 of 26 (high-grade green tea 
polyphenol extract gorup) vs 10 of 25 (placebo group).126 
A decrease in diagnoses of atypical small acinar prolifer-
ation was also seen among those receiving the green tea 
extract, as was a decrease in serum PSA level, compared 
with those assigned to placebo.126

Intake of a standardized, decaffeinated green tea 
catechin mixture every day for 1 year accumulated in 
plasma and was well tolerated, and researchers saw 
that its consumption significantly reduced the cumula-
tive rates of prostate cancer and atypical small acinar 
proliferation among men with HGPIN who did not 
have atypical small acinar proliferation at baseline.137 
Three of the 9 African American men in the study pro-
gressed to atypical small acinar proliferation or pros-
tate cancer after 1 year, but no such progression was 
seen among those assigned to the high-grade green tea 
polyphenol extract arm.137 This disease progression 
rate from HGPIN in the placebo arm was higher than 
US norms and in white men assigned to the placebo 
arm of this trial (20%).62,64,65,137,138 In men with a base-
line diagnosis of atypical small acinar proliferation, 
the diagnostic rates of cancer at 1 year were similar, re-
gardless of treatment arm assignment or race.137 Over-
all, a significant increase in plasma EGCG concentra-
tion was observed, as was a reduction of serum PSA 

and disease progression from HGPIN to atypical small 
acinar proliferation or prostate cancer with green tea 
catechin treatment.  Although these are early observa-
tions with small sample sizes, these data are provoca-
tive and warrant further evaluation in a well-powered 
clinical trial targeting African American men with 
HGPIN, because they suggest that green tea catechins 
have the potential to decrease the risk of progression 
to atypical small acinar proliferation and, subsequent-
ly, prostate cancer.137 However, the study was limited 
by its small sample size of African American men, so 
the researchers were unable to make comparisons 
among white men with HGPIN in other blood and tis-
sue-based biomarkers. 

Experimental models to address the fundamen-
tal molecular pathways of green tea catechin have yet 
to be validated in green tea catechin–treated tissue 
samples from clinical trials.118 In addition to develop-
ing and refining the fundamental pathways of green 
tea catechin, future studies evaluating these molecu-
lar pathways should define intermediate biomarkers of 
prostate carcinogenesis. However, obtaining sufficient 
tissue from prostate biopsies from precursor lesions 
in prevention trials continues to present a challenge. 
Therefore, it will be important to prioritize intermedi-
ate biomarkers available for evaluation based on the 
robustness of evidence and relevance to the agent, the 
potential molecular mechanism, and the patient cohort 
and stage of disease targeted in future studies.92,93

Green tea catechins target every major clini-
cal prostate cancer characteristic reported in African 
American men (see Table).11,51,52,58,59,68-75,98-116 They may 
do this by acting through the biological mechanisms 
especially relevant to African American men, includ-
ing reducing proliferation, inducing apoptosis, and 
decreasing tumoral metastatic capacity. Thus, it is our 
opinion that green tea catechins are a promising can-
didate for the chemoprevention of prostate cancer in 
African American men.

Conclusions
Prostate cancer in African American men is a major 
public health problem with significant morbidity and 
mortality rates. A variety of laboratory approaches are 
being applied to unravel the molecular pathogenesis of 
prostate cancer. African American men with a family 
history of prostate cancer, diagnosed with high-grade 
prostatic intraepithelial neoplasia prior to age 50 years, 
represent an ideal target population for chemopreven-
tion. Green tea catechins have been characterized and 
evaluated as agents able to target multiple pathways 
that address the underlying biology of prostate carci-
nogenesis in African American men. Assessing the 
efficacy of this intervention might eventually trans-
late into clinical use in high-risk populations. It is our 
opinion that the greatest challenge to evaluating prom-
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ising agents for chemoprevention is the recruitment 
and retention of African American men in randomized 
clinical trials, which will require multiple approaches, 
actions, and activities for achieving meaningful ad-
vances. The process is a complex and progressive one, 
including the formation of trusting partnerships with 
target populations and their circles of influence, power 
sharing, priority setting, capacity building, education 
and training, the transparent sharing of data and in-
formation, the development of goals, and insisting on 
community involvement in the research.
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