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Abstract

Prostate cancer is one of the most common types of
cancer and one of the leading causes of cancer death
among men in the Western countries. The aim of the
present analysis is to assess the cancer burden in or-
der to ensure accurate strategies for chemoprevention
and treatment, including the major therapeutic ap-
proaches for localized high-risk disease - surgery and
radiation therapy - and quality of life issues related to
each option.
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INTRODUCTION

Although often regarded as an indolent, chronically evolv-
ing disease of aging with which, rather than from which,
men will die, prostate cancer is indeed one of the most

1
common causes of cancer death among men'". Therefore,
the perspective to prevent or reduce prostate cancer risk
and mortality is a very relevant and debated topic today.

EPIDEMIOLOGY AND EARLY DIAGNOSIS

Excluding superficial skin cancers, prostate cancer is
now the most common cancer in humans. Worldwide,

over 660 000 new cases are diagnosed each year, ac-
counting for 10% of all new cancers in males. Prostate
cancer is the most numerous cancer diagnosed in men
with 382 000 new cases (22.2% of the total) in Europe
during 2008, followed by lung (291 000, 17%) and color-
ectal (231 000, 13.5%) cancers, and is the third leading
cause of death in men (89 000, 9.3%), preceded by lung
(255 000, 26.6%) and colorectal (110 000, 11.5%) can-
cers”. In women, the major cancer was by far breast can-
cer (421 000, 28.2% of the total), followed by colorectal
(204 000, 13.7%) and lung (100 000, 6.7%) cancers. In
2008, in the US, prostate cancer was estimated to have
an incidence of 186 300 new cases corresponding to
25% of all cancers in males, followed by lung cancer with
114 700 new cases (15%), with mortality rates of 28 660
deaths per year, corresponding to 10% of all cancer
deaths in males, preceded only by lung cancer (90 800,
31%). These data parallel those of women in whom, in
2008, breast cancer was estimated to have an incidence
of 182400 new cases (26% of all female cancers), fol-
lowed by lung cancer with 100 330 new cases (14%)",
and with mortality rates of 40 400 deaths per year (15%
of all female cancer deaths), surpassed only by those of
lung cancer (71 000, 26%)"".

Prostate cancer is predominantly a disease of old age
and is rare before the age of 40-50 years. Autopsy studies
wortldwide have shown that histological disease increases
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with age and that roughly three-quarters of men older
than 80 years will have some evidence of latent dis-
case™. In parallel, more than 80% of clinically apparent
disease occurs in men older than 65 years. In the US, it is
estimated that 1 in 55 men between the ages of 40 and
60 years will develop a clinically apparent disease. This
incidence rises almost exponentially to 1 in 7 for men be-
tween 60 and 80 years™.

The probability of prostate cancer being diagnosed
over 60 years of age is higher than that of breast cancer,
reaching a peak of 5.5% in 75-year-old men compared to
a probability of breast cancer of being diagnosed in 2.5%
in 80-year-old women. The introduction in the 1980s of
the PSA test has resulted in a dramatic increase in the in-
cidence of prostate cancer, reaching a peak, in the US, of
240 cases per 100 000 males from about 100 cases in the
previous years, settling in the 2000s around a current rate
of 160 per 100 000. The boom of births registered in the
USA in the 1960s will lead in 2020 to a parallel increase
in the number of prostate cancer cases. The estimated
number in 2015 will be 280 000 cases of prostate cancers,
and 270 000 cases of breast cancer, and will roughly rise
to 350 000 and 300 000, respectively, in 2025. Mortality
from prostate and breast cancer will be equal in 2030,
with a projected estimation of 70 000 deaths (Chan J, un-
published).

In addition to the dramatic increase in incidence of
prostate cancer, the widespread use of PSA testing in the
US and elsewhere has resulted also in a stage migration
at diagnosis, with a significant reduction in the number
of patients presenting initially with evidence of advanced
disease. The incidence of the number of cases defined as
high-risk according the National Comprehensive Cancer
Network (NCCN) definition'” has decreased in the US
from 30% in the first half of the 1990s to 16% in the
early 20005, yielding an improvement in clinician ability
to treat prostate cancer early and, consequently, increase
the chances of successful cure.

Actually, the preliminary reports from the 2 largest
PSA-based screening trials, the Prostate Lung Colorec-
tal and Ovarian (PLCO) Screening Study in the USA
and the European Randomized Study of Screening for
Prostate Cancer (ERSPC)™, have made the controversy
surrounding PSA screening more confusing, The former
study found no improvement in mortality after a median
follow-up of 9 years. In contrast, the European study
showed a significant improvement in survival, although at
a cost of a large number of men needing to be screened,
biopsied and treated to result in a relatively small number
of lives saved. There were, however, some pitfalls and in-
consistencies in the conduction of the studies (high rates
of pre-screened men, contamination, ez., in the PLCO
study; still short follow-up in ERSPC study) that may
limit the significance of their conclusions.

The measurement of PSA levels has attracted some
criticism concerning the best time to perform prostate
biopsies for histological confirmation of disease. The
recommendation to perform biopsies beyond the limit
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of 4 ng/mL PSA level, adopted in a prevention study of
over 9000 cases, has led to a detection of histologically
confirmed prostate cancer in about 80% of patients, thus
implying a delay in early diagnosis. In the same study,
even men with a PSA level < 4 ng were found to have
prostate cancer in 15% of cases, 15% of which had ag-
gressive histological features (Gleason score > 6), thus
demonstrating the absence of a level of normality and a
threshold limit of PSA (above 1 ng/ml) beyond which
the presence of prostate cancer with high histological
grade can be excluded"”.

Three main procedures are presently recommended
to increase the specificity of PSA: (1) Determination of a
baseline PSA value within 40 years of age, before the de-
velopment of benign prostatic hyperplasia. At PSA levels
of 0.6 ng/mL or more, the risk of developing prostate
cancer during lifetime is 4 times higher and, therefore, a
closer follow-up is recommended in subsequent years'';
(2) Determination of “PSA velocity” (annual increments
expressed in ng/mL per year): for PSA < 4 ng/mlL, an an-
nual increase of even 0.2 to 0.4 ng should be considered
alarming and is associated with an increase in mortality
from prostate cancer, for PSA > 4 ng/mlL, biopsies are
indicated if the PSA increase exceeds 0.75 ng/mL per
year'”; and (3) Determination of free PSA: for levels of
total PSA of 4 to 10 ng/ml,, a progressive reduction of
free PSA below 25% indicates an increased likelihood of
disease: up to 28% for values between 10% and 15%, and
up to 55% for values below 10%.

The guidelines of the NCCN suggest the determina-
tion of PSA at age 40, repeated at 45 and 50 years with
PSA level < 0.6 ng/mL, or annual checks of PSA and
digital rectal examination with PSA level > 0.6 ng/mL. Bi-
opsy should be consideted if PSA level is 2.6 to 4 ng/ml,
or “velocity” is > 0.5 ng/mL per year, or free PSA is <
25%. Despite the conflicting results of the two largest
screening trials, PLCO and ERSPC™. the adoption of
early diagnosis and definitive treatment has led since 1995
to an annual mortality reduction of 3%-4%, while before
the introduction of the PSA screening the mortality was
increasing by 2% per year. It has been estimated that,
if mortality rates had remained unchanged from 1991
to 2004 in the US, death from cancer would have been
avoided by 408 400 men'".

CHEMOPREVENTION AND DIET

Chemoprevention consists of the administration of drugs

or other agents to prevent, slow or reverse prostate cancer
progression. Because of its high prevalence, slowly pro-
gressive nature, and long latency period, prostate cancer is
a suitable target for chemoprevention, the aim of which
would ideally be the arrest of cancer development dur-
ing the latency period, and a decrease in the incidence of
clinical disease. Several promising chemopreventive ap-
proaches and agents are identified and are currently under
laboratory and clinical investigation for their potential in
reducing the risk of prostate cancer .
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Dietary manipulations
Epidemiological studies have shown that the incidence
of a clinically significant prostate cancer is significantly
lower in countries where people eat a predominantly low
fat, plant-based diet"™", The reduction of caloric and fat
intake in dairy products (red meat, milk, butter, cheese,
cream, ezc.), the increase in the intake of lycopene, and
the maintenance of an adequate supply of vitamin D and
sun exposurem, without an excessive intake of calcium,
have been recognized as important constituents of a diet
related to a reduction of prostate cancer.

On the other hand, the excessive use of multivitamins
(more than 7 times per week) increases the risk of ad-

vanced and fatal prostate cancer and must be avoided!"”.

Inhibitors of 5qo-reductase: These are drugs that in-
hibit the conversion of testosterone into dihydrotestos-
terone (DHT) (the most powerful promoter of prostate
cancer growth among androgens) by lowering its blood
level, and thereby reducing the risk of developing pros-
tate cancer. The Prostate Cancer Prevention Trial, involv-
ing over 18 000 men, showed that finasteride, an inhibitor
of 5a-reductase (5AR) type 2, is able to reduce the risk
of prostate cancer by about 25% compared to the con-
trol group. However, in the finasteride group there were
a greater number of more aggressive cancers with high
histological grade""®. Furthermore, the major reduction
occurred because 15% fewer men underwent a biopsy
and in the men who underwent a biopsy the reduction
was only 10% which was not statistically significant. This
suggests a detection bias, likely as a result of prostate vol-
ume reduction in the finasteride groupm’zm, which raised
doubts about the usefulness of this agent.

Dutasteride: Unlike finasteride, dutasteride is a dual inhi-
bitor of both types 1 and 2 5AR isoenzymes and is able
to reduce serum levels of DHT by > 90% compared with
70% seen with finasteride™"’. Recently published results
from the large-scale randomized study Reduction by
Dutasteride of Prostate Cancer Events, involving nearly
8000 healthy men”, showed that dutasteride reduced the
incidence of prostate cancer detected on biopsy among
men who had an increased risk of prostate cancer, and
that this reduction was observed mainly among men with
low grade tumors (GS < 6). The number of high grade
tumors was similar in the dutasteride and placebo group;
however, during years 3 and 4 of the study, only 1 tumor
with GS of 8 to 10 was found among the 2343 men in the
placebo group, whereas 12 of such tumors were detected
among the 2447 men in the dutasteride group (P = 0.003).

Selenium/Vitamin E: Some molecular and epidemiolo-
gical studies, together with some clinical evidence, have
suggested that selenium and vitamin E may reduce the
risk of prostate cancet™. For these reasons, two large-
scale randomized double-blind trials, SELECT and The
Physicians’ Health Study II, were planned to test the ef-
ficacy in preventing prostate cancer of selenium and Vi-
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tamin E, alone or in combination, and of selenium with
Vitamins E or C, respectively. The first study (SELECT)
was closed in 2004 after a recruitment of over 35 000
men. An initial analysis in September 2008 showed no
benefit for this prevention and, indeed, noted a non-
statistically significant increase in the incidence of type 2
diabetes, so the study was closed prematurely[24].

The Physicians’ Health Study II that began in 1997
and included 14 641 male physicians in the US, initially
aged 50 years or older, was closed in 2007 and, after a
median follow-up of 8-year, found that neither vitamin
E nor C supplementation reduced the risk of prostate or

total cancer'”!

SERMs: These drugs are selective estrogen receptor mod-
ulators which have the potential to prevent the growth of
prostate cancer cells through a modulation of estrogens[%]
and a decrease in testosterone levels by a suppression of
the hypothalamic-pituitary axis. A double-blind random-
ized phase II study involving the use of toremifene for
12 mo in over 500 patients with high-grade intraepithelial
neoplasia of the prostate showed a reduced risk of cancer
by 21.8% compared to patients in the placebo groupm.
A large-scale randomized trial to examine the potential of
toremifene to reduce the progression from PIN to pros-
tate cancer is ongoing,

TREATMENT

The natural history of prostate cancer shows that, in many
patients, the course of disease is slow and indolent and,
therefore, the definitive treatment may be deferred. Ran-
domized clinical trials have shown that a definitive treat-
ment among younger patients with high and intermediate
risk disease leads to a survival benefit™ but may have a
detrimental effect on quality of life™. In order to avoid
the risk of treating clinically insignificant cancers, various
institutions have taken into consideration, in patients with
limited life expectancy or for those with low-risk localized
disease, active surveillance with the aim of administer-
ing an adequate therapy only to patients whose cancer
will show a trend to local progression during follow-up.

Beyond the ongoing debates on the optimal timing and
type of therapeutic intervention in low risk cancers, high-
risk cancers - which may affect sutvival - need immediate
treatment to permanently cure the disease and to reduce
the risk of bone metastases which significantly affect the
quality of life. Radical prostatectomy and high-dose ra-
diotherapy, in combination or not with hormone therapy,
are both treatment options in these cases. The surgical
approach provides the removal of the prostate, seminal
vesicles, and pelvic lymph nodes. However, in high-risk
prostate cancer surgery it is not always possible to eradi-
cate the whole disease. Due to the infiltration of surgical
margins, or involvement of seminal vesicles or pelvic
nodes - quite common in high-risk cases - often postop-
erative radiotherapy, in combination or not with hormone
therapy, is mandatory. Complications of radical prosta-
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tectomy imply permanent erectile dysfunction in almost
all patients, and a 7% to 15% risk of permanent urinary
incontinence. Radiation therapy consists of administration
of high-dose ionizing radiation to the prostate and semi-
nal vesicles, and elective lower radiation doses to pelvic
lymph nodes. With the introduction in the last decade of
the modern techniques of three-dimensional conformal
or intensity modulated radiotherapy, it is possible to in-
crease local tumor control by delivering higher and more
focused radiation doses to the target, and concomitantly
decrease the grade = 2 urinary and rectal toxicity to the
present 5-year rates of 14%-18% and 2%-14%, respec-
tively™"!, with a tendency for these to subside later with
time"™. The risk of radiation-induced erectile dysfunction
develops slowly, reaching 40%-50% at 5 years in the el-
derly population usually referred for radiotherapy, with an
increased risk when combined with hormonal therapym.
Radiation-mediated impotence is multifactorial, and most
of the patients evaluated for impotence have arteriogen-
esis or cavernosal dysfunctions[34].

There are no large-scale randomized controlled tri-
als designed to define the most appropriate treatment
between the demolitive or conservative approach. A
recent update of a Japanese randomized trial showed
no difference in the long-term outcomes between radi-
cal prostatectomy and external beam radiotherapy when
combined with endocrine therapyﬁs]. However, the small
number of patients enrolled in this study has no power to
detect even a large statistical difference between the two
treatment modalities. Furthermore, despite numerous
retrospective reports showing no difference in survival
and PSA-failure, the optimal treatment remains contro-
versial, especially in high-risk prostate cancer. The correct
comparison of the results in several retrospective studies
or meta-analyses has always been hampered by the two
different staging proceduresm which, in contrast to that
usually used for radiotherapy patients, often include an
intraoperative ascertainment of the freedom from mi-
croscopic lymph node involvement in the surgical series
before proceeding to radical prostatectomym. Thus, pa-
tients in the radiotherapy series, although staged as hav-
ing localized disease, could have microscopic lymph node
involvement, with a higher risk of distant spread and,
therefore, might be under-staged in comparison to those
of the surgical series, resulting in an exaggeration of the
benefits”” of radical prostatectomy and making a correct
interpretation of the results impossible. Furthermore,
localized prostate cancer is a slow progressing disease.
Thus, the potential therapeutic benefit could be hidden
by deaths from other causes in the elderly population,
who are often referred for radiotherapy.

At the Regina Elena Cancer Institute in Rome, Italy,
the results of radical prostatectomy and external beam
radiotherapy were analyzed and compared in two groups
of 122 and 162 patients with a pre-treatment classifica-
tion of high-risk, clinically localized prostate cancer,
consecutively treated between 2003 and 2007 at the Urol-
ogy and Radiotherapy Departments, respectively. The
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Figure 1 Freedom from Biochemical Failure for patients treated with radi-
cal prostatectomy or external beam radiotherapy using Phoenix definition
and 3 consecutive PSA increases > 0.2 ng/mL definition. FFBF: Freedom
from Biochemical Failure; EBRT: External beam radiotherapy; RP: Radical
prostatectomy.
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Figure 2 Freedom from Biochemical Failure for patients treated with
external beam radiotherapy, radical prostatectomy only and radical pros-
tatectomy plus adjuvant treatment (external beam radiotherapy  andro-
gen deprivation therapy). FFBF: Freedom from Biochemical Failure; EBRT:
External beam radiotherapy; RPo: Radical prostatectomy only; RP: Radical
prostatectomy; AT: Adjuvant treatment.

effectiveness between the two treatments was assessed
by comparing the biochemical relapse, which is the most
sensitive and specific indicator of disease. The actuarial
analysis of the freedom from biochemical failure showed
a clear benefit of radiotherapy over prostatectomy, with
3-year rates of 86.8% and 69.8%, respectively (P =
0.001) (Figure 1), The benefit was even larger (86.8%
vs 67.1%) when the radiotherapy series was compared
to patients with unfavorable pathological featutres in the
prostatectomy group, who underwent a postoperative
radiotherapy * hormonal therapy (Figure 2) P Radical
prostatectomy in high-risk prostate cancer may be ben-
eficial in small tumors with histological Gleason score <
8, PSA < 20 and life expectancy > 10 years, or in patients
with bulky prostate and obstructive symptoms.

CONCLUSION

Prostate cancer is one of the most significant medical
problems of the elderly male population, with a gradual
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progressive increase in its incidence that, in turn, is likely

related to the increase in life expectancy. The high preva-

lence, long latency, morbidity, and still significant mortal-

ity make prostate cancer an important target for preven-

tion with drug therapies which could have the advantage

of avoiding “the burden of care” (anxiety, cost and iatro-

genic effects of treatments). The increase in early detec-
tion through the PSA test, with the consequent reduction
in high-risk cancers, and the significant improvement of

diagnostic and therapeutic procedures have recently con-

tributed to a slow but progressive decrease in the disease-

specific mortality and to a better tolerance of the pres-

ently available therapeutic procedures.
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