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Prostate
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Prostate



- Male sex accessory gland

- Contributes secretions to ejaculate

- Growth under androgenic hormones control
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Normal function



Prostate cancer is nowadays the first malignancy in male population, with an increased
incidence since 1986 (FDA approval of PSA serum test).
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Trends in incidence rates
male population

1975-2010

Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29

Epidemiology



Afro-american population: 149/100.000/year

Caucasian population: 107/100.000/year

Asiatic population: 28/100.000/year
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Epidemiology



Prostate cancer is nowadays the first malignancy in male population, with an increased
incidence since 1986 (FDA approval of PSA serum test).
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Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29

Epidemiology



Prostatic cancer is mostly diagnosed in early stages, increasingly in young Patients (50-
60 years-old).
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Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29

Stage distribution at diagnosis
male population, 2003-2009

Epidemiology



Death rates from prostate cancer are low.
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Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29

Epidemiology



Death rates from prostate cancer are low.
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Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29

Five-year relative survival rates at diagnosis
male population, 2003-2009

Epidemiology



SIUrO 2014

In 2015 in Italy:

 323.000 persons with a diagnosis of PCa

 35.000 new cases/year

 1/16 men over 50 years is at risk of disease

 50% of the new cases are low risk diseases (active surveillance)

11

Epidemiology



12Source: Gapminder www.gapminder.org
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Epidemiology

http://www.gapminder.org/
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Epidemiology

Italy

Japan

Australia

US
Ethnic and genetic
background

http://www.gapminder.org/
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Epidemiology

Italy

US
Overdiagnosis

http://www.gapminder.org/


- Asymptomatic disease

- Digital rectal examination

- PSA test (total, ratio, PSA density, PSA velocity)

- Transrectal ultrasound-guided prostate biopsy
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Diagnosis



- Serum PSA level

- Gleason score

- CT scan

- Endorectal coil MRI

- Bone scan

- Choline PET-CT
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Staging
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PCa stages
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PCa stages

Ward JF et al. Radical prostatectomy for clinically advanced (cT3) prostate cancer since the advent of prostate-
specific antigen testing: 15-year outcome. BJU Int 2005;95:751-6

cT1c

cT3



- (Watchful waiting)

- Active surveillance

- (Focal Treatment)

- Radical prostatectomy (open, RALP, laparoscopic)

- Radiation therapy (conventional external beam vs three-dimensional
conformal RT vs intensity-modulated RT vs tomotheraphy vs
brachytherapy)

- (Hormonotheraphy)
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Treatment
Localized disease



Focal Treatment
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Treatment
Localized disease

Van den Bos W et al. Focal Therapy in Prostate Cancer: International Multidisciplinary Consensus on Trial Design.
Eur Urol 2014;65:1078–83



Da Vinci Surgical System (Intuitive)

 price between $1.5 and $2.5 million per machine

 annual maintenance ($150 000)

- RRP costs ranged from $ 4.075 to $ 6.296

- RALP/LRP costs ranged from $ 5.058 to $ 11.806

No differences in continence, potency and positive margins by
surgical approach.

21

Treatment
Localized disease - costs

Ficarra V, Novara G, Artibani W, et al. Retropubic, laparoscopic, and robot-assisted radical prostatectomy: a
systematic review and cumulative analysis of comparative studies. Eur Urol 2009;55:1037–63



Cost effectiveness of new technologies should be assessed before
widespread adoption. To date, in the lone study to evaluate this,
RALP was not found to be cost effective from a health care,
economic standpoint.
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Treatment
Localized disease - costs

Bolenz C et al. Costs of Radical Prostatectomy for Prostate Cancer: A Systematic Review. Eur Urol 2014;65:316–24



The most consistent benefits of LRP and RALP across multiple
studies include lower blood loss, fewer transfusions, and a shorter
LOS. From a patient perspective, however, RALP often induces high
expectations for improved outcomes, mainly regarding erectile
function recovery, and RALP has been associated with greater
dissatisfaction likely because of higher expectations for a new and
better procedure compared to RRP.
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Treatment
RALP

Schroeck FR, Krupski TL, Stewart SB, et al. Pretreatment expectations of patients undergoing robotic assisted
laparoscopic or open retropubic radical prostatectomy. J Urol 2012;187:894–8.

Schroeck FR, Krupski TL, Sun L, et al. Satisfaction and regret after open retropubic or robot-assisted laparoscopic
radical prostatectomy. Eur Urol 2008;54:785–93



24

Treatment
Advanced disease
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Treatment
Advanced disease - costs

Costs do not include physician fees and treatment of adverse events.



The initial treatment costs per patient, which included the cost of biopsy
and subsequent surgical or nonsurgical treatment, were € 3171 in the UK,
€ 4057 in Germany, € 5851 in France, € 5226 in Italy and € 3256 in Spain.
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Treatment
PCa economic burden

Fourcade RO et al. Treatment costs of prostate cancer in the first year after diagnosis: a short-term cost of illness
study for France, Germany, Italy, Spain and the UK . BJU Int 2010;105:49–56



DRG (diagnosis-related groups) - unit costs for RP ≈

€2000 in the UK

€ 2600–3700 in Germany

€ 3500–4500 in Spain

€ 4800 in Italy

€ 6500 in France
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Treatment
PCa economic burden

Fourcade RO et al. Treatment costs of prostate cancer in the first year after diagnosis: a short-term cost of illness
study for France, Germany, Italy, Spain and the UK . BJU Int 2010;105:49–56



Mean direct costs of the first year after diagnosis, by stage.
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Treatment
PCa economic burden

Fourcade RO et al. Treatment costs of prostate cancer in the first year after diagnosis: a short-term cost of illness
study for France, Germany, Italy, Spain and the UK . BJU Int 2010;105:49–56



The total costs for all diagnosed patients in the first year after diagnosis
were € 116.7 million (UK), € 179 million (Germany), € 167.5 million
(France), € 106.7 million (Italy) and € 114.6 million (Spain).

The estimated cost per patient in Italy was € 6600.

Total 5-year costs, including costs of both diagnosis and treatment of
prostate cancer were € 269 million (UK), € 618 million (France), € 486
million (Germany), € 364 million (Italy) and € 198 million (Spain).
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Treatment
PCa economic burden

1. Fourcade RO et al. Treatment costs of prostate cancer in the first year after diagnosis: a short-term cost of illness study for
France, Germany, Italy, Spain and the UK . BJU Int 2010;105:49–56

2- Lazzaro C et al. Managing patients with prostate cancer in Italy during the first year after diagnosis. A cost description
based on a sample of 8 urological wards . Arch Ital Urol Androl 2003;75:138–49

3. Fourcade RO et al. Long term costs of prostate cancer: estimates for France, Germany, Italy, Spain and the UK. BJU Int
2010 ; 105 : 49 – 56



According to the most recent data, when including all stages of
prostate cancer:

The relative 5-year survival rate is almost 100%

The relative 10-year survival rate is 99%

The relative 15-year survival rate is 94%
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Survival



31

Survival

Stage 5-year relative survival rate

Local Nearly 100%

Regional Nearly 100%

Distant 28%

American Cancer Society, 2014



1. Familiar clusters of prostate cancer (genetic predisposition)

2. Environmental factors cause wide geographic variation (diet rich in animal fats and
meats and poor in fruits and vegetables)

3. Chronic or recurrent inflammation

4. Tobacco/alcohol

5. Viral infections ?
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1. Morganti G et al. Recherches clinicostatistiques et genetiques sur les neoplasies de la prostate. Acta Gent 1956;6:304-5
2. Mandair D et al. Prostate cancer and the influence of dietary factors and supplements: a systematic review. Nutr

Metab 2014;11:30
3. Nelson WG. Prostate Cancer. N Engl J Med 2003; 349:366-381

PCa risk factors



Primary - prevent the onset of specific diseases via risk reduction: by altering
behaviours or exposures that can lead to disease, or by enhancing resistance to
the effects of exposure to a disease agent (eg: smoking cessation, vaccination,
ecc).

Secondary - procedures that detect and treat pre-clinical pathological changes
and thereby control disease progression. Screening procedures (eg:
mammography).

Tertiary - once a disease has developed and has been treated in its acute
clinical phase, it seeks to soften the impact caused by the disease on the
patient’s function, longevity, and quality of life (eg: cardiac rehabilitation
following a myocardial infarction).
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Prevention



Increase consumption of fruits and vegetables, reduce consumption of red meat,
saturated fats.

34

Prevention
Lifestyle



Prostate Cancer Prevention Trial (PCPT)

- 18.882 men, PSA of 3.0ng/mL or less, normal digital rectal examination

- randomization: treatment with finasteride 5mg/day or placebo

- PSA elevation or abnormal rectal examination prostate biopsy

- at the end of the treatment period, a prostate biopsy was planned for all men

- study closed 15 months before (9060 men evaluable)

Results

- PCa in 18.4% of men treated with finasteride versus 24.4% in the placebo group

- High grade PCa more frequent in the finasteride group (effective in low risk PCa or
increasing the risk?)

- Side effects of finasteride treatment (reduced ejaculate volume, erectile dysfuntion,
loss of libido, gynecomastia)
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Prevention
Reduce inflammation

Thompson IM et al. The influence of finasteride on the development of prostate cancer. N
Eng J Med 2003;349:215-24



Prostate Cancer Prevention Trial (PCPT) – update

Results

- 10-year overall survival was the same for men in the finasteride group (79.3 percent)
and the men in the placebo group (79.5 percent)
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Prevention
Reduce inflammation

Thompson IM et al. Long-term survival of participants in the prostate cancer prevention
trial. N Eng J Med 2013;369:603-10



Prostate Cancer Prevention Trial (PCPT) – update

Results

The difference in prostate cancer diagnoses was entirely due to fewer low-grade
prostate cancers in the finasteride arm (Gleason score 2-6)  Patients suitable for
active surveillance protocol.
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Prevention
Reduce inflammation

Thompson IM et al. Long-term survival of participants in the prostate cancer prevention
trial. N Eng J Med 2013;369:603-10

Finasteride group

n = 9.423
PCa cases = 989

High-grade PCa = 333

Placebo group

n = 9.457
PCa cases = 1,412

High-grade PCa = 286



SELECT study

- prospective, randomized, placebo-controlled clinical trial

- Selenium and Vitamin E

- Over 35.000 men, age 50 and older

Results

- September 2008: selenium and vitamin E, taken alone or together for an average of
five and a half years, did not prevent prostate cancer.

- In 2011, men taking vitamin E had a 17 percent increased risk of prostate cancer
compared to men taking the placebo.

- In 2014, men who started the trial with high levels of selenium doubled their risk of
developing a high-grade prostate cancer by taking selenium supplements and men
who had low levels of selenium at the start of the trial doubled their risk of high-
grade prostate cancer by taking vitamin E.
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Prevention
Reduce inflammation



- Diagnosis of disease

- Reduction in mortality

- Costs/benefits ratio

- Mantaining quality of life

39

Ideal screening



Lifetime risk (from age 0 to age 90 years) of death from prostate
cancer is 3%, and the lifetime risk of a diagnosis of prostate
cancer is 17%.

Thus, in the absence of markers that accurately identify those
men who have life-threatening cancers, screening will result in
the overdiagnosis and overtreatment of some men.
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Screening



200 men need to be treated actively
over 12 years to prevent 1 prostate
cancer death.
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Screening

Wong YN et al. Survival associated with treatment vs observation of localized prostate cancer in elderly
men. JAMA 2006;296:2683-93



- European Randomized Study of Screening for Prostate Cancer
(ERSPC)

- Prostate, Lung, Colon and Ovarian Trial (PLCO)
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Screenings
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Screening

Schroder FH et al. Screening and prostate-cancer mortality in a randomized Europen study. NEJM
2009;360(13): 1320-8

Schroder FH et al. Screening and prostate cancer mortality: results of the European Randomised Study of
Screening for Prostate Cancer (ERSPC) at 13 years of follow-up. Lancet 2014; S0140-6736(14)60525-0
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Screening
PCa mortality 

Schroder FH et al. Screening and prostate cancer mortality: results of the European Randomised Study of
Screening for Prostate Cancer (ERSPC) at 13 years of follow-up. Lancet 2014; S0140-6736(14)60525-0

162.388 men aged 55–69 years
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Screening

Andriole GL et al. Mortality results from a randomized prostate-cancer screening trial. NEJM 2009;360(13): 1310-9
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Screening
PLCO

Andriole GL et al. Mortality results from a randomized prostate-cancer screening trial. NEJM 2009;360(13):
1310-9

up, laAfter 13 years, prostate cancer cumulative incidence was approximately 11% in the screening
group and 10% in the control group, and prostate cancer mortality was approximately 0.4% in
both groups.

No statistically significant effect of screening.
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Screening

National Cancer Institute website

The infographic below depicts the benefits and harms of PSA screening
for prostate cancer. The estimates appeared in the U.S. Preventive
Services Task Force Recommendation Statement, published July 17 in
the Annals of Internal Medicine. The estimates were based on 13- and
11-year follow-up data from the Prostate, Lung, Colorectal and Ovarian
Cancer Screening Trial and the European Randomized Study of
Screening for Prostate Cancer.

According to the two trials, the best evidence of possible benefit of
PSA screening is in men aged 55 to 69.
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Screening

National Cancer

Institute website

Breast cancer

2.000 women
should undergo
mammographic
screening for 10
years to avoid 1
death from
disease. In the
meanwhile, 10
women are
treated for false
positive tests.
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Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29

Trends in death rates – male population, 2003-2009

NO IMPACT FROM PSA TEST 
SCREENING!

Screening



The PSA test may give false-positive or false-negative results.

A false-positive test result occurs when a man’s PSA level is elevated but
no cancer is actually present.

A false-positive test result may create anxiety for a man and his family
and lead to additional medical procedures, such as a prostate biopsy,
that can be harmful. Possible side effects of biopsies include serious
infections, pain, and bleeding.
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PSA limits
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Overdiagnosis



For an individual wondering whether or not he should be
tested, there are two simple numbers that count: 0% and
100%. Either he has life-threatening PCa or he does not. So,
what should clinicians do when a man requests a PSA test?

The aforementioned population-based estimates will not be
of help. The keywords for this dilemma are risk stratification,
informed consent, and shared decision making.

52

Roobol MJ, Schroder FH. The rate of overdiagnosis inextricably linked to Prostate-specific antigen-based
screening for Prostate Cancer can be quantified in several ways, but what is the practicable message? Eur
Urol 2014;65(6):1056/7

Overdiagnosis



Overdiagnosis is the detection of pseudodisease-screening-detected abnormalities that
meet the pathologic definition of cancer but will never progress to cause symptoms.

The consequence of overdiagnosis is overtreatment – surgery, chemotherapy, or
radiation – that provides the patient no benefits, but only adverse effects.

“Are patients informed about overdiagnosis by their physicians when discussing cancer
screening? How much overdiagnosis would they tolerate when deciding to start or
continue screening?”
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Overdiagnosis

Wegwarth O, Gigerenzer G. Overdiagnosis and Overtreatment: Evaluation of What Physicians Tell Their
Patients About Screening Harms. JAMA Intern Med 2013;173(22):2086-7



In 2013

Online survey on 317 US men and women, aged 50 to 69 years  population with the
highest exposure to screening programs.

Results – already underwent to screening

- 19.9% attended 1 routine cancer screening

- 36.0% reported 2 screenings

- 27.1%reported 3 or more

- 17.0% indicated none
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Overdiagnosis

Wegwarth O, Gigerenzer G. Overdiagnosis and Overtreatment: Evaluation of What Physicians Tell Their
Patients About Screening Harms. JAMA Intern Med 2013;173(22):2086-7

= 83%!!! 



Results - 1

- only 9.5% of the individuals (n = 30) said that their physician had informed them
about the possibility of overdiagnosis and overtreatment when discussing cancer
screening

- eighty percent of all participants expressed the desire to be told about screening
harms before undergoing the testing
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Overdiagnosis

Wegwarth O, Gigerenzer G. Overdiagnosis and Overtreatment: Evaluation of What Physicians Tell Their
Patients About Screening Harms. JAMA Intern Med 2013;173(22):2086-7



Results - 2

- 69% of the sample indicated that they would not start screening if overdiagnosis
was as high (ie, ≥10 cases per 1 life saved) as it is in mammography and PSA testing
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Overdiagnosis

Wegwarth O, Gigerenzer G. Overdiagnosis and Overtreatment: Evaluation of What Physicians Tell Their
Patients About Screening Harms. JAMA Intern Med 2013;173(22):2086-7



False messages

Even today, woman are simply told to go for mammographic screening and are given no
detailed estimates of the benefit. In the US the Food and Drug Administration’s Office
of Women’s Health leaflet (in pink) says on its first page that “Mammograms can help
save lives.” Similarly, the American Cancer Society’s 2014 pamphlet Breast Cancer:
Early Detection tells women, “Most doctors feel that early detection tests for breast
cancer save thousands of lives each year, and that many more lives could be saved if
even more women and their health care providers took advantage of these tests,” and
the National Cancer Institute’s fact sheet says, “Screening mammography can help

reduce the number of deaths from breast cancer among women ages 40 to 70,
especially for those over age 50.”

In each case, no information is given about how large the benefit is!
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Overdiagnosis

Gigerenzer G. Breast cancer screening pamphlets mislead women. BMJ 2014;348:g2636
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Overdiagnosis

Siegel R et al. Cancer Statistics 2014. CA
Cancer J Clin 2014;64:9-29



American Cancer Society’s 2014 Prostate Cancer fact sheet “At this time, there is
insufficient evidence to recommend for or against routine prostate cancer screening
for average-risk men. For this reason, the American Cancer Society does not
recommend routine screening for prostate cancer. Rather, the ACS recommends
average-risk men, beginning at age 50, have the opportunity to make an informed
decision about screening after discussing the potential benefits and limitations of
prostate cancer early detection testing with a health care professional.” and the
National Cancer Institute’s fact sheet says, “Although some organizations continue to
recommend PSA screening, there is widespread agreement that any man who is
considering getting tested should first be informed in detail about the potential harms
and benefit.”
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Overdiagnosis



As a result, 

almost all women and men 

have a false impression of the benefit of 

mammography and PSA screening respectively.
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Overdiagnosis



Economical and social costs linked to:

 long-term survival rates of PCa patients
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Open questions
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Cancer survivors

De Santis CE et al. Cancer Treatment and Survivorship Statistics, 2014. CA Cancer J Clin
2014;64:252-271



Economical and social costs linked to:

 long-term survival rates of PCa patients

 side effects of treatments (which – in some cases – are not
affecting survival rates of PCa patients)
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Open questions



Other than the oncological control of disease, the preservation of pelvic functions is a
major goal of radical surgical procedures (the precise location of nerves is still unclear).
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Side effects

Resnick MJ et al. Long-term functional outcomes after treatment for
localized prostate cancer. N Eng J Med 2013;368(5):436-45



Other than the oncological control of disease, the preservation of pelvic functions is a
major goal of radical surgical procedures (the precise location of nerves is still unclear).
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Resnick MJ et al. Long-term functional outcomes after treatment for
localized prostate cancer. N Eng J Med 2013;368(5):436-45

Side effects



Economical and social costs linked to:

 long-term survival rates of PCa patients

 side effects of treatments (which – in some cases – are not
affecting survival rates of PCa patients)

 tailored evaluation. Not all patients (40 versus 70 years-old)
and not all the diseases are equivalent (Gleason score, TNM,
histotype, ecc).
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Open questions



Individualized, risk-stratified screening (considering factors other
than PSA level alone such as new biomarkers, development of
nomograms and risk calculators, and suggestions for
individualized screening intervals)  to avoid unnecessary
prostate biopsies and, perhaps even more important, to improve
proper staging/grading of the PCa, enabling the optimal choice of
treatment.

Patients awareness!
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Open questions



Thank You for the attention!

tom.camerota@camerota.it
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