GUESTEDITORIAL

Perspectives on the epidemiology of prostate cancer

Epidemiology and End Results report estimates that an American man has an approximately 16% of chance of being

P rostate cancer is the most prevalent noncutaneous malignancy in men. The National Cancer Institute’s Surveillance
diagnosed with prostate cancerin hislifetime.! Theage-specificincidence of prostate cancer (prostate cancer detection)

gradually increases as men are in their 40s, peaks when they are in their 70s, and then gradually decreases after
this. The prevalence of prostate cancer in autopsy cases in men older than 80, however, is as high as 40%-64%.
Prevalence of prostate cancer at different ages is similar across various ethnic groups, even though incidence of
this malignancy varies greatly among different ethnic groups.?

Two types of tumors are observed in the prostate: microfocal tumors with low Gleason scores (clinically insignificant
cancer) and large tumors and high Gleason scores (clinically significant cancer). In younger men, incidence
of insignificant cancer is greater than incidence of significant cancer, but this is reversed in older men. Small,
insignificant cancer may develop into significant cancer, a process known as tumor progression. Although the
time required for insignificant prostate cancer to progress to significant cancer is unknown, it may take longer
than 10 years, since insignificant cancer is first observed in the 3* decade of life and significant cancer is first
observed in the 4" decade of life. The observations that incidence of prostate cancer is lower in elderly men than
in younger men, and that elderly men are “resistant” to prostate cancer may be due to “under-screening” and
“under-diagnosis” of this cancer in elderly men.* For example, the U.S. Preventive Services Task Force does not
recommend performing PSA tests for men over age 75.*

Epidemiological studies have strongly suggested that environmental factors (such as diet and lifestyle) are involved
in carcinogenesis of the prostate. Data also suggest that environmental factors are involved in the progression of
clinically insignificant cancer to significant cancer. According to one study, while prevalence of prostate cancer in
autopsies of Japanese men who had lived in Japan or Hawaii are very similar, incidence of prostate cancer among
Japanese men living in Hawaii is much higher than among Japanese men living in Japan.® A study comparing
monozyotic and dizygotic twins reports that genetic factors account for 42% of the risk of developing prostate
cancer, while environmental factors account for 58% of the risk in these twins.®

A gene for prostate cancer might be expressed without any environmental influence or it might only be expressed
when activated by environmental factors.” The fact that over the past few decades, incidence of overall prostate
cancer has risen dramatically, while the rate of familial prostate cancer has remained constant at about 10%, suggests
that environmental factors are playing a role. Otherwise, if men with a gene making them susceptible to prostate
cancer were not also affected by environmental factors, the proportion of familial prostate cancer cases would have
decreased as the number of cases of overall prostate cancer increased. Environmental factors likely affect a man’s
susceptibility to prostate cancer, whether or not he has genetic susceptibility to this cancer. The rising incidence
of prostate cancer may be due to multiple factors including changes in environmental factors (such socio-cultural
activities and lifestyle) and increased PSA screening.”

The onset of familial prostate cancer occurs earlier than the onset of sporadic prostate cancer. However, there
is no difference in clinicopathological features and progression-free survival.® The stage and grade of prostate
cancer at diagnosis changes only slightly with age, probably because of a lower intensity of screening and therefore
diagnosis at a more advanced stage and grade in older men, rather than any change in prostate cancer biology
with age.® This suggests that carcinogenic initiation produces similar biological prostate cancer in young or old
men, and in men with or without a family history of this cancer.

The etiology of prostate cancer is multifactorial and complex. Intrinsic factors such as prostate cancer susceptibility
genes and genes that activate testosterone in prostatic cells may contribute to the development of insignificant
cancer.” However, the involvement of these genes does not preclude the possibility that exposure to exogenous
carcinogens may result in tumor initiation. Further exposure to intrinsic or exogenous factors may enhance
progression to significant cancer. The Prostate Cancer Prevention Trial showed that finasteride reduced the
incidence of overall prostate cancer by 25%, and this reduction was mainly for cancers with a Gleason score of 4 to 7.
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The incidences of prostate cancer with Gleason scores of 5, 6, and 7 were reduced by 58%, 52%, and 22%, respectively."
Since biopsy, which has a low sensitivity'> was used for cancer detection in the study, it is unknown whether finasteride
also reduced overall cancer burden. Nevertheless, the study strongly suggests that finasteride suppresses progression
of prostate cancer."

Manganese superoxide dismutase (MnSOD) polymorphism is associated with aggressive prostate cancer only
in men whose diets include a high iron intake™ or who have a low antioxidant status." These findings suggest
that oxidative stress is associated with progression of prostate cancer and may be a target for chemoprevention.
Oxidative stress may also be involved in initiation of insignificant prostate cancer, since MnSOD polymorphism
is also associated with prostate cancer in autopsy cases that include insignificant prostate cancer.'

Insignificant prostate cancer constitutes 70% of undetected prostate cancer in men who are 71 to 80 years old.> This
suggests that measures to prevent prostate cancer progression may be effective for men even in their 70s.

Epidemiology studies that use clinical cases as the cancer group can be used to delineate factors that may contribute
to tumor progression. However, conventional case control and cohort studies need to consider that (a) the rate of
undetected insignificant and significant prostate cancer in the control group may be as high as 30%,' (b) depending
on their age, prostate cancer free subjects in the control group may have up to a 16% chance of being diagnosed
with prostate cancer in the rest of their lifetimes, and (c) with increasing, extensive PSA screening, more cases of
prostate cancer in the cancer group are insignificant cancer.

A two stage model of the development of prostate cancer is attractive, since it offers an opportunity to intervene
either during the initiation of insignificant cancer and/or the progression to significant cancer. Intervention that
prevents progression of insignificant cancer appears to be an achievable chemoprevention goal.
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