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EPIDEMIOLOGY
Incidence
Prostate cancer (PCa) has been the most common non-cutaneous malignancy in men since 1984. In 2018 Prostate, lung and bronchus, and
colorectal cancers represent 42% of all cases in men, with prostate cancer
alone accounting for almost 1 in 5 new diagnoses.1 In 2012, 1.1 million
of new cases were estimated worldwide, representing 15% of all cancers
diagnosed. Again, 1.6 million were reported in 2015, mainly in developed
countries (Figure 1.1).2
Overall, the odds of prostate cancer diagnosis by age 79 years are one in
47 among countries with a low-middle sociodemographic index, compared
with one in six among countries with a high sociodemographic index. That
discrepancy can be initially attributed to the difference in the national
FIGURE 1.1. Worldwide prostate cancer incidence.
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healthcare expenditure with USA and China representing the two opposite extremes.3
Thus, incidence rates vary more than 25fold worldwide and are highest in Australia/New Zealand and North America
(age-standardised rates (ASR) per 100.000
of 111.6 and 97.2, respectively) and Northern and Western Europe (85 and 94.9 ASRs,
respectively), and some Caribbean nations
(ASR 79.8), and lowest in Asia (ASR 28).
These findings can be due to differences in
the use of prostate-speciﬁc antigen (PSA)
testing too. PCa incidence spiked in the
late 1980s and early 1990s due to a surge
in the detection of asymptomatic diseases
as a result of widespread PSA testing. On
the other hand, the drop in prostate cancer
incidence has been attributed to a decreased
use of PSA testing from 2008 to 2013 in the
wake of US Preventive Services Task Force
recommendations against routine use of the
test to screen for prostate cancer in ages 75
and older in 2008 and in all men in 2011
because of growing concerns about overdiagnosis and overtreatment.

Mortality
PCa is the fifth leading cause of cancer
death worldwide with about 19.5 deaths per

100.000 men per year due to this disease.2
Compared with prostate cancer incidence
rates, there is less global variation in mortality rates, with an approximately 10-fold
difference across countries, with the highest
rates in the Caribbean (ASR 29.3), Southern and Middle Africa (24.4) (Figure 1.2).
Again, the difference in mortality rates
between different countries are a result of
both a higher proportion of slow-growing
cancer diagnosed in countries with PSA
screening and, conversely, a later presentation of disease in countries where a lower
diagnostic intensity is performed. Interesting, the frequency of autopsy-detected PCa,
instead, is roughly the same worldwide. A
systematic review of autopsy studies, in
fact, reported a prevalence of PC at age <30
years of 5% (95% CI: 3-8%), increasing by
an odds ratio (OR) of 1.7 (1.6-1.8) per decade, to a prevalence of 59% (48-71%) by
age >79 years.4

Risk factors
Although the specific causes of prostate cancer initiation and progression are not yet
known, considerable evidence suggests that
both genetics and environmental factors play
a role in the origin and evolution of this dis-

FIGURE 1.2. Worldwide prostate cancer mortality.
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Risk factors

Evidence

Family history

Positive

Older age

Positive

African

Positive

Genetic

Positive

Smoking

Uncertain

Sexual activity

Uncertain

Metabolic syndrome

Uncertain

0
2.17
3.37
3.34
5.08

In particular, a computed relative risk* of
when none affected
when father affected
when brother affected
first-degree family member ≤65 years old
more than 2 first-degree family member

Adapted from: Zeegers, Jellema A, Ostrer H. Empiric risk of prostate carcinoma for relatives of patients with prostate
carcinoma: a metaanalysis. Cancer 2003;97:1894-3.

ease (Table 1.I). Prostate cancer incidence
varies by race/ethnicity, with African-Americans at highest risk. Since the early 1990s,
prostate cancer death rates have been decreasing in men of all races and ethnicities.
However, they remain more than twice as
high in black as in any other group. Prostate
cancer tends not only to be more aggressive
and progressive in black men, leading to
advanced disease, but also to be of a higher
grade at diagnosis. Death rates are also higher in men who have advanced-stage cancer,
and men who are 75 to 84 years of age.
There are wide variations in PCa incidence
and to a lesser degree in mortality rates between populations globally. Such differences, including a higher incidence of PCa in
high-income countries, yet a higher mortality in low- to middle-income countries
(LMIC), may reflect a varying prevalence
and distribution of the underlying risk factors, as well as the prevalence of PSA testing
and other diagnostics. Age, race/ethnicity
and family history of the disease are the
major established risk factors for PCa.

As regards genetics, only around 9% of patients have a true hereditary disease, which
is defined as three or more affected relatives, or at least two who have developed
early-onset PCa (<55 years). This form is
generally associated with an earlier onset of
disease (six-seven years before average), but
aggressiveness and clinical course does not
seem to differ in other ways. Genome-wide
association studies have identified 100
common susceptibility loci contributing
to the risk for PCa, explaining ~38.9% of
the familial risk for this disease. Furthermore, among men with metastatic PCa, an
incidence of 11.8% was found for germline
mutations in genes mediating DNA-repair
processes. Germline mutations in genes
such as BRCA1/2 and HOXB13 have been
associated with an increased risk of PCa.
In particular, the Breast Cancer Linkage
Consortium reported a ~5-fold relative risk
in PCa development in case of mutation of
BRCA2 as well as an increased risk of more
aggressive disease with earlier age of onset.
Likewise, it has been reported an 5-fold risk
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of PCa when a the mutation G84E exists
in the homeobox gene HOXB13. Although
with uncertain results, efforts have been
performed in order to identify gene linked
to more aggressive disease. Some single-nucleotide polymorphism have been already
identified to be associated with poorer disease prognosis however the initial results
remain to be corroborated in larger studies.5
A variety of dietary and lifestyle factors
appear to affect prostate cancer progression, though data are sparse. Several widely
recommended lifestyle behaviours such as
not smoking, maintaining a healthy body
weight, and exercising vigorously on a regular basis appear to reduce the risk of prostate
cancer progression. Metabolic syndrome
(MetS) has been associated with PCa with
conflicting results. Its single components
hypertension (P=0.035) and waist circumference >102 cm (P=0.007) have been associated with a significantly greater risk of
PCa, whereas having ≥3 components has
been associated with a reduced risk (OR:
0.70, 95% CI: 0.60-0.82).
On a population level, metformin use was
associated to a decreased risk of PCa diagnosis (adjusted OR: 0.84; 95% CI: 0.74-0.96).
A meta-analysis of fourteen large prospective
studies did not show an association between
blood total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein
cholesterol levels and the risk of either overall PCa or high-grade PCa. Results of the
Reduction by Dutasteride of Prostate Cancer Events (REDUCE) study also did not report a preventive role of statins on PCa risk.
Obesity was associated in the REDUCE
study with a lower risk of low-grade PCa
(OR: 0.79; P=0.01), but increased risk of
high-grade PCa (OR: 1.28; P=0.042).6 The
association between a wide variety of dietary
factors and PCa have also been studied with
conflicting results and currently no specific
dietary measures can be suggested to reduce

the risk of developing PCa.7 Modifiable lifestyle risk factors of PCa (i.e. smoking, sexual
activity and sports) have been also investigated. In a 2018 review related to lifestyle risk
factors of PCa, Brookman-May et al. found
that smoking might lead to more aggressive
cancers and result in worse treatment outcome. Likewise, physical activity might prevent prostate cancer and improve cancer-related outcomes as well.8

CLASSIFICATION AND STAGING
SYSTEM
Historically, staging defines the anatomic
extent of a disease and tumour volume remains the most important single determinant of prognosis for many cancers however
PCa is a singular disease frequently diagnosed when it is not palpable and limited to
the gland. Again, a further feature of prostate cancer is that many patients are likely
to die with, rather than of, prostate cancer.
This is particularly true of older men who
present with localized disease that can often
take decades to metastasize. So far, several
clinical and pathological variables are taken into consideration to classify the disease
and choose the better management.
World Health Organization recognizes that
more than 95% of prostate tumours as adenocarcinoma originating from the glands
and ducts in the prostate. Most of them
are of the acinar type, which are usually referred to as prostate carcinomas. Less 1% of
prostate carcinomas are made up of other
variants that often have a poor prognosis
such as ductal carcinoma, mucinous carcinoma, signet ring cell carcinoma, and small
cell carcinoma. The rest numbers of prostate cancer cases are made up of other types
originating from transitional epithelial cells
in the urethra or pars prostatic urethra
(urothelial carcinoma), support tissue (sarcomas) or lymphoid tissue (lymphomas).

Metastases also occur in the prostate, but
it is more common that tumours in neighbouring organs such as the bladder, rectum,
or testis, infiltrate the prostate gland.
Disease extension is reported by using the
internationally accepted Tumour, Node,

Metastasis (TNM) staging system which
includes evaluation of the extent of local
disease (T), the status of regional lymphnodes (N), and distant metastasis (M).
Pathological staging (pTNM) (Table 1.II)
is based on histopathological tissue as-

TABLE 1.II. Tumour, Node, Metastasis (TNM) classification of prostate cancer.
T - Primary tumour
TX

Primary tumour cannot be assessed

T0

No evidence of primary tumour

T1

Clinically inapparent tumour that is not palpable
T1a Tumour incidental histological finding in 5% or less of tissue resected
T1b Tumour incidental histological finding in more than 5% of tissue resected
T1c Tumour identified by needle biopsy (e.g. because of elevated prostate-specific antigen [PSA])

T2

Tumour that is palpable and confined within the prostate
T2a Tumour involves one half of one lobe or less
T2b Tumour involves more than half of one lobe, but not both lobes
T2c Tumour involves both lobes

T3

Tumour extends through the prostatic capsule*
T3a Extracapsular extension (unilateral or bilateral) including microscopic bladder neck involvement
T3b Tumour invades seminal vesicle(s)

T4

Tumour is fixed or invades adjacent structures other than seminal vesicles: external sphincter,
rectum, elevator muscles, and/or pelvic wall.

N - Regional lymph nodes1
NX

Regional lymph nodes cannot be assessed

N0

No regional lymph node metastasis

N1

Regional lymph node metastasis

M - Distant metastasis2
M0

No distant metastasis

M1

Distant metastasis
M1a Non-regional lymph node(s)
M1b Bone(s)
M1c Other site(s)

*Invasion into the prostatic apex or into (but not beyond) the prostatic capsule is not classified as T3, but as T2.
1 Metastasis no larger than 0.2 cm can be designated pNmi.
2	When more than one site of metastasis is present, the most advanced category is used. (p)M1c is the most advanced category.
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TABLE 1.III. International Society of
Urological Pathology (ISUP) grade and
Gleason Score correlation.
Gleason score

ISUP grade

2-6

1

7 (3+4)

2

7 (4+3)

3

8 (4+4 or 3+5 or 5+3)

4

9-10

5

sessment and largely parallels the clinical
TNM, except for clinical stage T1c and the
T2 substages. To note, all histopathologically confirmed organ-confined PCas after
radical prostatectomy are pathological stage
T2 and the current Union for International
Cancer Control (UICC) no longer recognises pT2 substages.9 The Gleason Score
Grading System (GS) is widely accepted
for the evaluation of adenocarcinoma features. The Gleason system is based on the
glandular pattern of the tumour as identified at relatively low magnification. Cytologic features play no role in the grade of
the tumour. In 2005 International Society
of Urological Pathology (ISUP) modified
GS of biopsy-detected PCa, including the
Gleason grade of the most extensive (pri-

mary) pattern, plus the second most common (secondary) pattern, if two are present. If one pattern is present, it is doubled
to yield the GS. For three grades, the GS
comprises the most common grade plus the
highest grade, irrespective of its extent. The
global GS takes into account the extent of
each grade from all prostate biopsies. Afterwards, the 2014 ISUP Gleason Grading
Conference of Prostatic Carcinoma have
limited the number of PCa grades (Table
1.III), ranging them from 1 to 5 in order
to align the PCa grading with the grading
of other carcinoma as well as to better underline the clinical significance of GS 7.10
Currently, at diagnosis, 79% of PCa cases
are localized; in 12%, the cancer has spread
to regional lymph-nodes, and 5% have distant metastasis.1
In 1998, D’Amico et al. suggested a model stratifying patients affected of localized
PCa (Table 1.IV) into those with low, intermediate, or high-risk of biochemical recurrence after surgery according to the clinical TNM stage, biopsy Gleason score, and
preoperative prostate-specific antigen level.
Such classification is now largely approved
by urologist’s community and used in the
treatment decision making for localized
prostate cancer.

TABLE 1.IV. D’Amico classification system for localized prostate cancer.
DEFINITION
Low-risk

Intermediate-risk

High-risk

PSA <10 ng/mL

PSA 10-20 ng/mL

PSA >20 ng/mL

any PSA

and GS <7 (ISUP grade 1) or GS 7 (ISUP grade 2/3) or GS >7 (ISUP grade 4/5) any GS (any ISUP grade)
and cT1-2a

or cT2b
Localised

or cT2c

cT3-4 or cN+
Locally advanced
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Staging modalities
in advanced, metastatic or
castration resistant prostate cancer
S. Albisinni, R. Muteganya, F. Aoun, T. Roumeguère

Prostate cancer (PCa) is a leading cause of oncologic morbidity and mortality worldwide. The last decade has witnessed tremendous changes in
the management of advanced and metastatic castration resistant prostate
cancer (mCRPC), with the introduction of novel pharmacologic agents
allowing an improvement of patients’ overall survival and quality of life.
For years, the main driver of decision-making has been the measurement
of serum PSA: the increase of such biomarker, defining either a biochemical recurrence in hormone-naïve patients or the progression to CRPC in
castrated men, would normally trigger conventional imaging techniques
as Tc99m bone scintigraphy (BS) and thoraco-abdominal CT scans, and
eventually guide treatment. However, given the low sensitivity of such
standard imaging exams (especially for low PSA values), in a multitude
of patients, albeit a biochemical progression, metastatic disease is poorly
characterized and treatment planned without an adequate imaging validation. Indeed, in order to effectively treat patients with metastatic PCa, it
is mandatory to localized accurately and quantify the metastatic burden:
in the CHAARTED trial patients harboring high volume metastatic disease were more likely to benefit from chemotherapy, justifying the need
for accurate imaging in order to adequately stratify patients. Concerning localization of metastasis, this information is pivotal as, to give an
example, bone-targeted therapy as Radium-223 is ineffective in visceral
metastases. As such, multiple novel imaging exams have been developed
and investigated to identify and characterize metastatic disease and allow the treatment of a solid tumor mass, instead of a raw PSA value.
These novel imaging techniques, which span from Magnetic Resonance
Imaging (MRI) to positron emission tomography (PET), have allowed a
better characterization of recurrent PCa and mCRPC. Moreover, patients
in whom yesterday a pure biochemical recurrence was detected, without
evidence of clinical recurrence, today are being characterized differently,
identifying the metastatic lesions responsible for the PSA increase. In some
cases, newly defined metastatic situations, as oligometastatic disease, are

