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Preface

ICUD, the World Urologic
Oncology Federation, and the
Société Internationale d'Urologie

Established in 1980, the International Consultation on Urologic Diseases (ICUD), has, for 44 years
provided comprehensive, book-length overviews of major topics in urology. These have, in many
cases, defined the state of the art of the topic and serve as important, internationally recognized
references. The ICUD books are widely distributed and relied upon for their high-quality information
and broad perspectives on disease management. A unique aspect of the ICUD is the tradition
of international collaboration and discussion. The explicit goal is to gather input from diverse
experts worldwide, recognizing that differences in economics, culture, politics, demographics,
and healthcare delivery influence practice patterns and approaches to clinical problems. The list
of ICUDs is presented in the section titled “Past ICUD Consultations.” This monograph on localized
prostate cancer is particularly significant, as the very first ICUD focused on prostate cancer, and
several subsequent consultations have continued to explore various aspects of this disease.

Each ICUD book represents a substantial collegial and collaborative effort, involving scores of
individuals as editors, chapter (or committee) chairs, and committee members. The structure
of the ICUD has evolved considerably. The initiative began as a voluntary collaboration of
international and national urological associations. The World Health Organization (WHO) and
the Union for International Cancer Control (UICC) also provided support. The ICUD was formally
established as a scientific, international, non-profit NGO under Belgian law on June 28, 1994, to
facilitate collaboration on an “organization-to-organization” basis with the WHO and UICC.

The principal aim of the ICUD is fo promote improvement in the management of urologic diseases
worldwide by producing evidence-based recommendations. The approach is to assemble
experts in urology and related fields to develop chapters based on analysis of the available
literature with an evidence-based approach. The recommendations must be amenable to
adoption worldwide, considering wide variations of resources and cultural influences among
countries. While the recommendations are not infended to be used as guidelines, historically
many ICUD recommendations have been incorporated into national guidelines. The ICUD was
for led many years by Prof Saad Khoury (Paris, France) and then by Prof Paul Abrams (Bristol, UK).
Eventually the SIU became involved, initially as a collaborating partner, and subsequently took
over the management of the initiative.


https://www.who.int/
https://www.uicc.org/

The World Urologic Oncology Federation (WUOF), an independent federation affiliated with the
SIU, is the umbrella group for the 20 societies of urologic oncology around the world. It was a
perfect fit as the organizational partner for oncology topics. In 2018, the WUOF assumed the
responsibility for the oncology component of the ICUDs. The first WUOF-sponsored ICUD book was
entitled “"Molecular Biomarkers in Urologic Oncology” and released in November 2020, and the
second ICUD on “Kidney Cancer” was released in October 2022. This is the 3rd textbook published
under the current structure. All three of these comprehensive textbooks are freely available as a
downloadable PDF on the WUOF website.

The ICUD differs from national guidelines in important ways. Most obviously, it represents an
intfernational perspective, drawing input from diverse regions worldwide. The ICUD process has
evolved as well. Historically, groups of experts responsible for specific chapters would meet face
to face, often on multiple occasions and for several days at a fime, fo hammer out consensus
and resolve disagreements. This approach was very resource-intensive. It is no longer practical,
or necessary. The advent of virtual meetings has facilitated the ability to collaborate across
oceans and continents. This has resulted in extensive consultation and collaboration among
members of the chapter committees, unconstrained by resource limitations. The result is the high
quality of the chapters in this fextbook. This edition will be published in digital form, which enables
production of a quality document that is provided free of charge. It is freely available online, at
www.wuof.org, and on the SIU website.

This latest textbook represents input on the state of the art of prostate cancer from scores of
intfernational experts. Industry sponsorship was critical to the success of this initiative, and we are
grateful for their support. This textbook on localized prostate cancer is a significant achievement,
and a testament fo the falent and dedication of three editors—Scott Eggener, Mack Roach 3rd,
and Laurence Klotz—as well as the chapter chairs and committees. We believe it will improve
the understanding of key issues in prostate cancer by clinicians worldwide, and will enhance the
management of patients and result in better outcomes and improved quality of life.

Producing a fextbook like this also requires a production team with diverse skills and talents. The
team, led by Areti Malapetsas of Medit Global, was superb. Ms. Malapetsas expertly managed
the book production and was the senior medical copyeditor. The other members included
Christian Bello and Christine Albino, contributing as copyeditors and proofreaders, and Falasteen
Alfranji, serving as graphic designer. We are also grateful for the outstanding efforts of Ms. Patty
Djan, who managed the ICUD sponsorship program. The quality of this book is a testament to their
enthusiasm and expertise.

s 102

Laurence Klotz, CM, MD, FRCSC
Managing Editor, ICUD for Oncology
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Evidence-Based Medicine
Overview of the Main Steps for
Developing and Grading Guideline
Recommendations

P. Abrams, S. Khoury, A. Grant

Vi
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The International Consultation on Urological Diseases (ICUD) is a non-governmental organization
registered with the World Health Organisation (WHO). For more than 10 years, consultations have
been organized on BPH, prostate cancer, urinary stone disease, nosocomial infections, erectile
dysfunction, and urinary incontinence. These consultations have looked at published evidence
and produced recommendations at fourlevels: highly recommended, recommended, optional,
and not recommended. This method has been useful but the ICUD believes that there should
be more explicit statements of the levels of evidence that generate the subsequent grades of
recommendations.

The Agency for Health Care Policy and Research (AHCPR) have used specified evidence levels
to justify recommendations for the investigation and treatment of a variety of conditions. The
Oxford Cenftre for Evidence-Based Medicine have produced a widely accepted adaptation of
the work of AHCPR. (June 5th 2001, www.cebm.net).

The ICUD has examined the Oxford guidelines and discussed with the Oxford group
their applicability to the consultations organized by ICUD. It is highly desirable that the
recommendations made by the consultations follow an accepted grading system supported
by explicit levels of evidence.

The ICUD proposes that future consultations should use a modified version of the Oxford system
which can be directly “mapped” onto the Oxford system.

1. First Step

Define the specific questions or statements that the recommendations are supposed to address.

2. Second Step

Analyze and rate (level of evidence) the relevant papers published in the literature.



The analysis of the literature is an important step in preparing recommendations and their
guarantee of quality.

2.1 What papers should be included in the analysis?

e Papers published, or accepted for publication in the peer-reviewed issues of journals.

e The committee should do its best to search for papers accepted for publication by the
peer-reviewed journals in the relevant field but not yet published.

* Abstracts published in peer-reviewed journals should be identified. If of sufficient interest,
the author(s) should be asked for full details of methodology and results. The relevant
committee members can then “peer review” the data, and if the data confirms the details
in the abstract, then that abstract may be included, with an explanatory footnote. This
is a complex issue—it may actually increase publication bias as “uninteresting” abstracts
commonly do not progress to full publication.

e Papers published in non-peer-reviewed supplements will not be included. An exhaustive list
should be obtained through:

I. The major databases covering the past 10 years (e.g., Medline, Embase, Cochrane
Library, Biosis, Science Citation Index).

Il. The table of contents of the major journals of urology and other relevant journals, for
the past 3 months, to take into account the possible delay in the indexation of

the published papers in the databases.

It is expected that the highly experienced and expert committee members provide additional
assurance that no important study would be missed using this review process.

2.2 How are papers analyzed?

Papers published in peer-reviewed journals have differing quality and level of evidence. Each
committee will rate the included papers according to levels of evidence (see below).

The level (strength) of evidence provided by an individual study depends on the ability of the
study design to minimize the possibility of bias and to maximize attribution.

Itis influenced by:

The type of study, whose hierarchy is outlined below:

¢ Systematic reviews and meta-analysis of randomized controlled trials
¢ Randomized confrolled trials

¢ Non-randomized cohort studies

e Case-control studies

e Case series

*  Expert opinion

How well the study was designed and carried out

Failure to give due attention to key aspects of study methodology increases the risk of bias or
confounding factors, and thus reduces the study’s reliability.

Vil
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The use of standard checklists is recommended to ensure that all relevant aspects are considered
and that a consistent approach is used in the methodological assessment of the evidence.

The objective of the checklist is to give a quality rating for individual studies.

How well the study was reported

The ICUD has adopted the CONSORT statement and its widely accepted checklist. The
CONSORT statement and the checklist are available at www.consort-statement.org.

2.3 How are papers rated?

Papers are rated following a level of evidence scale.
ICUD has modified the Oxford Centre for Evidence-Based Medicine levels of evidence.

The levels of evidence scales vary between types of studies (i.e.,therapy, diagnosis, differential
diagnosis/symptom prevalence study) the Oxford Centre for Evidence-Based Medicine website:
www.cebm.net.

3. Third Step: Synthesis of the Evidence

After the selection of the papers and the rating of the level of evidence of each study, the next
step is to compile a summary of the individual studies and the overall direction of the evidence
in an Evidence Table.

4. Fourth Step: Considered Judgment (Integration of Individual
Clinical Expertise)

Having completed a rigorous and objective synthesis of the evidence base, the committee
must then make a judgment as to the grade of the recommendation on the basis of this
evidence. This requires the exercise of judgment based on clinical experience as well as
knowledge of the evidence and the methods used to generate it. Evidence-based medicine
requires the integration of individual clinical expertise with the best available external clinical
evidence from systematic research. Without the former, practice quickly becomes tyrannized
by evidence, for even excellent external evidence may be inapplicable to, or inappropriate
for, an individual patient. On the other hand, without current best evidence, practice quickly
becomes out of date. Although it is not practical to lay our “rules” for exercising judgment,
guideline development groups are asked to consider the evidence in terms of quantity, quality,
and consistency, as well as applicability, generalizability, and clinical impact.

5. Fifth Step: Final Grading

The grading of the recommendation is infended to strike an appropriate balance between
incorporating the complexity of type and quality of the evidence, and maintaining clarity for
guideline users.



The recommendations for grading follow the Oxford Centre for Evidence-Based Medicine. The
levels of evidence shown below have again been modified in the light of previous consultations.
There are now four levels of evidence instead of five.

The grades of recommendation have not been reduced and a “no recommendation possible”
grade has been added.

6. Levels of Evidence and Grades of Recommendation for
Therapeutic Interventions

Allinterventions should be judged by the body of evidence for their efficacy, tolerability, safety,
clinical effectiveness, and cost-effectiveness. It is accepted that, at present, little data exists on
cost-effectiveness for most interventions.

6.1 Levels of evidence

Firstly, it should be stated that any level of evidence may be positive (the therapy works) or
negative (the therapy doesn’t work). A level of evidence is given to each individual study.

Level of

. Criteria
Evidence

| ¢ Incorporates Oxford 1a, 1b
¢ Usually involves:
¢ meta-analysis of trials (randomized controlled trials [RCTs]) or,
¢ a good-quality RCT or,
e ‘“all or none” studies in which treatment is not an option (e.g., in vesico-vaginal fistula).
I ¢ Incorporates Oxford 2a, 2b, and 2c
¢ Includes:
e low-quality RCT (e.g., > 80% follow-up),
* meta-analysis (with homogeneity) of good-quality prospective cohort studies
¢ May include a single group when individuals who develop the condition are compared with
others from within the original cohort group.
* There can be parallel cohorts, where those with the condition in the first group are compared with
those in the second group.

Il ¢ Incorporates Oxford 3a, 3b, and 4
¢ Includes:

* good-quality retrospective case-control studies, where a group of patients who have a
condition are matched appropriately (e.g., for age, sex, etc.) with control individuals who do
nof have the condition.

* good-quality case series, where a complete group of patients, all with the same condition,
disease or therapeutic intervention, are described without a comparison control group.

1\ ¢ Incorporates Oxford 4
¢ Includes expert opinion, where the opinion is based not on evidence but on “first principles” (e.g.,
physiological or anatomical) or bench research.
* The Delphi process can be used to give expert opinion greater authority:

¢ involves a series of questions posed to a panel,

e answers are collected into a series of “options”,

e these “options” are serially ranked:; if a 75% agreement is reached, then a Delphi consensus
statement can be made.



6.2 Grades of recommendation

The ICUD will use the four grades from the Oxford system. As with levels of evidence, the grades
of evidence may apply either positively (procedure isrecommended) or negatively (procedure
is not recommended). Where there is disparity of evidence, for example, if there were three
well-conducted RCTs indicating that Drug A was superior to placebo, but one RCT whose
results show no difference, then there has to be an individual judgment as to the grade of
recommendation given and the ratfionale explained.

Grade A recommendation usually depends on consistent level | evidence and often means
that the recommendation is effectively mandatory and placed within a clinical-care
pathway. However, there will be occasions where excellent evidence (level |) does
not lead to a Grade A recommendation, for example, if the therapy is prohibitively
expensive, dangerous, or unethical. Grade A recommendation can follow from Level
Ilevidence. However, a Grade Arecommendation needs a greater body of evidence
if based on anything except Level | evidence.

Grade B recommendation usually depends on consistent level 2/3 studies, or “majority
evidence” from RCTs.

Grade C recommendation usually depends on level 4 studies or “majority evidence” from level
2/3 studies or Delphi processed expert opinion.

Grade D “No recommendation possible” would be used where the evidence is inadequate or
conflicting and when expert opinion is delivered without a formal analytical process,
such as by Delphi.

7. Levels of Evidence and Grades of Recommendation for Methods
of Assessment and Investigation

From initial discussions with the Oxford group, it is clear that application of levels of evidence/
grades of recommendation for diagnostic fechniques is much more complex than for
interventions. The ICUD recommends that, as a minimum, any test should be subjected to three
questions:

1. Does the test have good technical performance? For example, do three aliquots of the
same urine sample give the same result when subjected to dipstick testing?

2. Does the test have good diagnostic performance, ideally against a “gold standard”
measure?

3. Does the test have good therapeutic performance, that is, does the use of the test alter
clinical management?2 Does the use of the test improve outcome? For the third component
(therapeutic performance) the same approach can be used as for section 6.



8. Levels of Evidence and Grades of Recommendation for Basic
Science and Epidemiology Studies

The proposed ICUD system does not easily fit into these areas of science. Further research
needs to be carried out in order to develop explicit levels of evidence that can lead to
recommendations as to the soundness of data in these important aspects of medicine.

Conclusion

The ICUD believes that its consultations should follow the ICUD system of levels of evidence and
grades of recommendation, where possible. This system can be mapped to the Oxford system.

There are aspects to the ICUD system that require further research and development,
particularly diagnostic performance and cost-effectiveness, and also factors such as patient
preference.

Summary of the International Consultation on Urological Disease Modified Oxford Centre for
Evidence-Based Medicine Grading System for Guideline Recommendations

Level of Evidence  Criteria

| Meta-analysis of RCTs or high-quality randomized controlled trial (RCT)
Il Low-quality RCT or good-quality prospective cohort study

1l Good-quality retrospective case-control study or cohort study

[\ Expert opinion

Summary of the International Consultation on Urological Disease Modified Oxford Centre for
Evidence-Based Medicine Grading System for Guideline Recommendations

Level of Evidence Criteria

A Usually consistent with level | evidence

B Consistent level Il or lll evidence or “majority evidence” from randomized controlled trials (RCTs)
C Level IV evidence or “majority evidence” from level Il or Il studies

D No recommendation possible because of inadequate or conflicting evidence

Xl
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Prevalence, Incidence, and Mortality

Overview

In terms of cancer incidence, prostate cancer (PCa) is the most common cancer among men in 118 countries
worldwide followed by lung cancer in 33 countries.' There were more than 1.4 million new cases in 2022 and
the prevalence of prostate cancer is expected to surpass 5 million in 2027. However, the 2022 age-standardized
incidence rates vary among continents (FIGURE 1), being higher in Northern America (773.5 cases per 100,000
men) and Oceania (72.2 cases per 100,000 men) and lower in Asia (12.6 cases per 100,000 men) (FIGURE 2,
TABLE 1).?

In 2022, PCa was the fifth leading cause of death from cancer in men worldwide, with a wide variation across the
globe (FIGURE 3). It is the main cause of death from cancer in men in 52 of 185 countries worldwide and the
leading cause of death from cancer in Africa (17.3 per 100,000 men) and Latin America and the Caribbean (13.9 per
100,000 men), while it is the seventh cause of mortality from cancer in Asia (3.7 per 100,000 men) (FIGURE 2,
TABLE 1).?

FIGURE 1 Age-standardized prostate cancer incidence (WHO).
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Abbreviation: ASR, age-standardized rate; WHO, World Health Organization.

Source: Ferlay J, Laversanne M, Ervik M, Lam F, Colombet M, Mery L, Pifieros M, Znaor A, Soerjomataram I, Bray F (2024).
Global Cancer Observatory: Cancer Tomorrow (version 1.1). Lyon, France: International Agency for Research on Cancer. Accessed
April 30, 2024. https://gco.iarc.fr/tomorrow.?
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FIGURE 2 Age-standardized prostate cancer incidence and mortality per 100,000 among continents,
in 2022.
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Abbreviation: ASR, age-standardized rate.

Source: Ferlay J, Laversanne M, Ervik M, Lam F, Colombet M, Mery L, Pifieros M, Znaor A, Soerjomataram I, Bray F (2024).
Global Cancer Observatory: Cancer Tomorrow (version 1.1). Lyon, France: International Agency for Research on Cancer. Accessed
April 30, 2024. https://gco.iarce. fr/tomorrow.?

Geographical variation

There is a substantial geographic variability in PCa incidence and mortality rates, which can be attributed to
variation in genetic susceptibility, life expectancy, PCa screening, access to medical care, available infrastructure
in healthcare systems, and lifestyle factors.34 Early detection of PCa is not standardized worldwide and there
are differing recommendations among government agencies and specialty societies (see Chapter 3). The
screening policies are derived mainly from studies from North America and Europe, which also provide most of
the epidemiological data. PCa incidence rates among countries within the same continent can vary up to about
200 per 100,000 men. Moreover, epidemiological data are heavily influenced by record-keeping and registry
completeness, which can be less complete in low- and middle-income countries and may underestimate the
burden of PCa.5¢
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Socioeconomic status is also associated with PCa incidence rates and inversely associated with PCa mortality
rates.” The quality of care for PCa has increased globally over the past decades, but there remains a gap between
high and low sociodemographic index regions. Furthermore, patient education, healthcare system infrastructure,
screening policies, and availability of guidelines influence PCa quality of care and thereby both the incidence and
mortality of the disease.®

FIGURE 3 Age-standardized prostate cancer mortality (WHO).
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Abbreviation: ASR, age-standardized rate; WHO, World Health Organization.

Source: Ferlay J, Laversanne M, Ervik M, Lam F, Colombet M, Mery L, Pifieros M, Znaor A, Soerjomataram I, Bray F (2024).
Global Cancer Observatory: Cancer Tomorrow (version 1.1). Lyon, France: International Agency for Research on Cancer. Accessed
April 30, 2024. https://gco.iarc.fr/tomorrow.?

Northern America

Northern America has the highest incidence of PCa of all continents, in part due to a high frequency of screening
and early diagnosis and high quality of cancer registry data, and PCa mortality rates are among the lowest in the
world (8.3 per 100,000 men), following Asia (3.8 per 100,000 men).! In the United States, the highest incidence
is observed in the North and in some regions of the Southeast. Following a decrease in incidence rates in early
2010s related to changing screening recommendations, rates have increased in recent years. Incidence rates for
advanced disease have increased by 4—6% per year over the past 5 years, leading to a slowdown in the decline in
PCa mortality rates in the same period, following guideline recommendations against prostate-specific antigen
(PSA) screening.®*° Moreover, in the United States, the risk of being diagnosed with PCa is 2-fold higher in Black
or African-American men who are also more likely to die from PCa than non-black men.*
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Latin America and the Caribbean

In Latin America and the Caribbean, PCa is the most common cancer in men (58 per 100,000 men) and the
most common cause of cancer death (13.9 per 100,000 men). One in 14 men will develop PCa in their lifetime
but the incidence rates vary among countries and the risk in some countries is among the highest in the world,
such as those observed in Guadeloupe and Martinique, 19% (1 in 5 men) and 16.6% (1 in 6 men), respectively.
There are disparities within healthcare systems, especially between public and private systems that affect
PCa outcomes, with the population with private coverage having the same early diagnosis rates as developed
countries.’? Moreover, a Brazilian study associated the level of education with PCa screening and demonstrated
lower screening rates among illiterate men who were diagnosed in more advanced stages.*s In Uruguay, which
is classified as a high-income country in Latin America, PCa incidence rates have been stable since 2004 and a
decrease in PCa mortality has been observed due to improvements in healthcare.* Despite that, the high cost of
new treatments, unequal access to new technologies, and lack of continuing medical education are among the
factors that explain the second-highest PCa mortality rates in the world in Latin America and the Caribbean,
after Africa.2

Europe

In Europe, the average risk of being diagnosed with PCa before age of 75 years is 7.9% (1 in 13 men). Some of
the highest PCa incidence rates in the world are found in Northern Europe, particularly in Sweden (82.8 per
100,000 men).! Geographic variability in background risk in different countries, the prevalence of risk factors,
and differences in diagnostic practice, screening programs, and the effective delivery of national cancer control
plans may be possible determinants of the variation.’s An increase in PCa mortality rates has been seen in Western
Europe and the Nordic countries, where PCa mortality rates trend toward stability or decline, as observed in
Sweden and Norway.'®

Africa

Africa is the continent with the second-lowest PCa incidence rates (30.3 per 100,000 men) but with the highest
PCa mortality rates (17.3 per 100,000 men) in the world. Chad has the highest incidence rates (70.3 per 100,000
men), followed by Cote d’'Ivoire (48.4 per 100,000 men), and South Africa (46.7 per 100,000 men).! Furthermore,
PCa cases have increased by 60% from 2002 to 2018; and while Northern and Southern Africa have a high
prevalence, the highest PCa mortality is found in Eastern, Western, and Central Africa. Ethnicity, population
origin, and limited access to PSA testing and effective treatment play a relevant role in the numbers of PCa in
Africa. Moreover, the continent faces some challenges, as it has a high percentage of advanced disease at diagnosis,
not least in young men with more aggressive disease, which could be related to genetic and environmental factors
and limited access to care.!*” Sub-Saharan countries with a high sociodemographic index have a quality-of-care
index below the global average.®

Oceania

In Oceania, PCa is the most common cancer in men (71.9 per 100,000 men), but the continent is second highest in
PCa mortality (11.5 per 100,000 men).* A New Zealand study reported fluctuating PCa incidence over the past 20
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years and a decline in PCa mortality rates.’® An Australian study observed that age-standardized incidence rates
for localized PCa follow the trends in PSA screening rates, with a decrease in PCa incidence rates observed after
2008 and a decrease in PCa mortality rates.' As seen in other parts of the world, differences in treatment choices
were identified between men diagnosed in private and public health services, which could not be explained by
disease severity.?° One study predicts that incidence rates of all cancers and their associated PCa mortality rates
in men will decline in Australia in the next few decades, although there is expected to be an increase in the
number of new cases, reinforcing the need for screening strategies and control of risk factors.*

Asia

Asia is the largest continent of the world and contains over 60% of the world’s population, which explains its
impact on the number of cancer cases, accounting for 30.3% of new PCa cases and 18.3% of new deaths from
the disease worldwide despite it having the lowest PCa incidence (12.6 per 100,000 men) and PCa mortality
in the world (3.8 per 100,000 men).' Asia comprises many different countries and has a high variation in PCa
incidence and mortality rates, which reflects the lack of screening programs in some countries and the diversity
in healthcare systems. PCa is the fifth most common cancer in Asian men and the seventh cause of mortality from
cancer, but it is the leading cancer in men in Japan, Lebanon, Kuwait, and Israel. Yet, PCa mortality decreased in
Japan and Israel from 2007 to 2016, likely explained by early diagnosis. In contrast, PCa mortality increased in
Thailand and Uzbekistan during the same period.*

TABLE 1 Estimated PCa Incidence and Mortality for the World’s Continents in 2022

Numbers of Cumulative risk PCa incidence PCa cumulative PCa mortality
countries (%) of PCa ASR per 100,000 risk (%) for death ASR per
from PCa 100,000
Africa 3.7
54 . 30.3 1.7 17.3
(1in 27 men)
Asia 1.
47 4 12.6 0.29 3.8
(1in 71 men)
Euro A
b2 40 7 9 59.9 1.0 11.2
(1in 13 men)
Latin America and ) 7.1 8 - L
the Caribbean 2 (11in 14 men) = ’ =
Northern America 9.5
2 . 73:5 0.69 8.3
(1in 11 men)
Oceania 9.1
10 71.9 0.83 11.5

(11in 11 men)

Abbreviation: ASR, age-standardized rate; PCa, prostate cancer.

Source: Ferlay J, Laversanne M, Ervik M, Lam F, Colombet M, Mery L, Pifieros M, Znaor A, Soerjomataram I, Bray F (2024).
Global Cancer Observatory: Cancer Tomorrow (version 1.1). Lyon, France: International Agency for Research on Cancer. Accessed
April 30, 2024. https://gco.iarc.fr/tomorrow.?
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Trends over time

Trends in PCa cancer incidence rates over time reflect patterns related to an increase in life expectancy, and
changes in use of screening and early detection. Because life expectancy and use of diagnostic test for detecting
prostate cancer at an early stage are rising in most parts of the world, particularly in low- and middle-income
countries, both the incidence and the prevalence of prostate cancer will dramatically increase; the incidence is
estimated to double over the next 20 years.>?

In 1986, PSA test was granted US Food and Drug Administration (FDA) approval. By 1992, approximately a
quarter of the men in their fifties in the United States had undergo at least one test, leading to a rapid increase in
PCaincidence.>® However, after the US Preventive Services Task Force (USPSTF) made recommendations in 2012
against PSA-based screening,? the decrease in PSA screening in United States and Canada was followed by an
increased incidence of advanced PCa.?3 In 2018, USPSTF updated its statement and recommended PCa screening
for men between 55-69 years after discussion of the potential benefits and harms.? It was demonstrated by
Nowroozi et al. in a study that quantified PCa quality of care, that the quality-of-care index increased whenever
PCa screening was implemented.®

Culp et al. demonstrated a trend in stabilizing or declining PCa incidence rates over the past 5 years, mainly in
highly developed countries located in North America, Oceania, and Northern Europe, which could be related
to a more cautious use of PSA testing and more awareness to avoid overdiagnosis; and also a decrease in
PCa mortality due to improvements in PCa treatments.>'> In the United States, a comprehensive analysis of
Surveillance, Epidemiology, and End Results (SEER) data demonstrated that the incidence rates of advanced-
stage PCa increased in all racial and ethnic groups from 2015 to 2019. Nevertheless, the decline in PCa mortality
has leveled off in the United States in the same period, in part due to an increase in incidence rates of distant-
stage disease following recommendations against screening.® In Europe, while PCa incidence rates are increasing
in Eastern Europe, they are stable in Northern and Southern European countries during the recent period; and
PCa mortality rates have stabilized in most of the countries.3

The CONCORD study is a global program to provide survival data. The last update, CONCORD-3, included
patients diagnosed from 2000 to 2014 and with regards to PCa comprised data from 290 registries in 62 countries.
It demonstrated an age-standardized 5-year survival of 70—-100% for men with prostate cancer and an increase
over the 20-year period prior to the study, driven by early diagnosis and improvements in treatment.2

Cancer stage and survival

Prostate cancer survival is influenced by different factors including age, race, comorbidity, and stage. PCa in older
men is associated with adverse pathological features and more advanced disease.?”2® Rates of 5-year survival are
higher for White men when compared to Black or Hispanic men.* Stage at the time of diagnosis is influenced by
government policies and screening recommendations. From 2011 to 2017, an increase in advanced PCa incidence
was observed in the United States, followed by a similar trend in localized PCa diagnosis.3° There are different
risk classification systems for PCa, based on PSA, Gleason score, and clinical stage. An increasing PSA level is

Epidemiology of Prostate Cancer 9



associated with advanced TNM stage (tumour-node-metastasis staging system) and worse outcomes.3' Survival
of advanced PCa has improved over the past years, which might reflect improvements in clinical management;
however, while PCa diagnosed and treated at localized stages has a 97% 5-year cancer-specific survival, in the
metastatic setting, only one-third of the patients are alive at 5 years after diagnosis.*

Risk Factors for Prostate Cancer

Little is known about PCa etiology, the understanding of which would be paramount for prevention measures.
Age, race, family history, and certain germline mutations are the few well-established risk factors for PCa, with
environmental factors also contributing to PCa development.+

Nonmodifiable risk factors

Age

Prostate cancer incidence is known to increase with age and there is an association between advanced age and
greater PCa aggressiveness.3>32 The median age of PCa diagnosis has decreased with the widespread use of
PSA-based screening, and studies have shown a greater reduction in PCa mortality when PSA testing starts at
earlier ages (e.g., before 55 years instead of after).3+ Moreover, the burden differs between African Americans and
patients with positive family history, who are affected at younger ages.3435

Family history as a risk factor for prostate cancer

The first report on familial aggregation of prostate cancer was published in 1956.3° Since then, a great number
of epidemiological studies have consistently shown that brothers and sons of men with prostate cancer are more
likely to be diagnosed with prostate cancer than men without a family history of the disease. The results of 22
cohort and case-controlled studies published up until 2002 were summarized in a systematic review and meta-
analysis.?” The risk for prostate cancer increased with the number of affected relatives and with decreasing age at
diagnosis of these relatives.3” The pooled relative risk (RR) for a prostate cancer diagnosis in first-degree relatives
of men with prostate cancer was 2.5 (95% confidence interval [CI], 2.2—2.8). The relative risk in men whose
father or brother was diagnosed before age 60 years was 4.3 (95% CI, 2.9—6.3). In men with two affected relatives
the relative risk was 3.5 (95% CI, 2.6—4.8).2” Having an affected brother increased the risk more than having an
affected father.3” The latter finding may be explained by X-linked and recessive inheritance, although shared
environmental factors and detection bias may contribute.

More recent research has found that a family history of high-grade or metastatic disease increases the risk for high-
grade and metastatic cancer more than a family history of low-grade, nonmetastatic disease.3®3% Nonetheless, in
a nationwide Swedish study a family history of low-risk prostate cancer in a brother increased the probability of
high-risk disease by age 75 years to 8.0% (95% CI, 7.0—9.1%) from the average population risk of 5.2%.38
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The reported relative and absolute risk increase for men with a family history of prostate cancer may be inflated
by detection bias, as men with a positive family history may be more likely than other men to obtain diagnostic
measures for detecting early prostate cancer. Such detection bias was documented in a study that found
significantly higher incidence of T1ic tumours (typically diagnosed after PSA testing in men without clinical signs
of prostate cancer) in brothers of men with prostate cancer the first year after the diagnosis of the index case than
in subsequent years (standardized incidence ratio 4.3 compared with 2.8 to 3.3).4°

Not as many studies have investigated the association between family history and the risk of dying from prostate
cancer. In a nationwide register study, the hazard ratio for death from prostate cancer was 1.6 for men with a
father diagnosed with a nonfatal prostate cancer and 2.0 for men whose father had died from prostate cancer.+
The “true” risk increase may be greater than this, as frequent PSA testing and subsequent curative treatment of
localized cancer among men with a family history most likely reduces their risk of dying from the disease.

Familial aggregation of disease may be caused by not only genetic heritability but also shared environmental
factors. For PCa, the former is more important than the latter. Indeed, two twin studies suggest that PCa is more
genetically heritable than any other common cancer.#>4 Further evidence that shared environmental factors are
of less importance comes from a study that found an increased risk for PCa in adopted men whose biological
father was diagnosed with PCa but not in adopted men whose nonbiological father was diagnosed with PCa.44

PCa heritability is to some extent linked to breast cancer heritability. A systematic review and meta-analysis of 18
studies showed that having a sister or mother with breast cancer increased the risk for prostate cancer 1.3-fold.*
Besides the association with breast cancer, no other cancer type has been shown to have a clinically relevant
familiar association with prostate cancer.

Most epidemiological studies of family history as a risk factor for PCa come from Europe and North America,
and few have investigated the interaction with ethnicity or geography. A study from North America reported a
somewhat lower prevalence of familial prostate cancer in Asian-Americans than in Blacks and Whites, although a
positive family history was associated with a 2- to 3-fold higher prostate cancer risk in each of these three ethnic
groups.*® In a study from North Carolina, United States, of 1,225 men who had a prostate biopsy, family history
was on multivariable analysis associated with high-grade cancer in Black (odds ratio [OR], 1.9, 95% CI, 1.0—3.3)
but not in non-Black men.# One nationwide case-controlled study of men in Barbados found an odds ratio of
3.0 (95% CI, 2.2—4.2) for PCa in men with an affected father or brother compared with men without.*® A smaller
study from South Korea reported a multivariate odds ratio of 6.3 (95% CI, 2.8—14) for detecting Gleason grade
group > 2 cancer in men with a family history of prostate cancer versus men without.*

Many clinical guidelines recommend regular PSA testing for men with a brother or father diagnosed with prostate
cancer initiated some years earlier than for men in general. In the Prostate, Lung, Colorectal and Ovarian
(PLCO) screening trial, men who had a family history of PCa had a significantly higher risk of dying from PCa
if they were allocated to the nonscreening arm compared with the screening arm (hazard ratio [HR], 1.9).5°
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In contrast, two analyses from the European Randomized Study of Screening for Prostate Cancer (ERSPC) trial
did not show different outcomes for men with a family history of PCa.5*5* It is possible that men with a strong
family history of PCa already had obtained screening and were therefore not invited to the ERCPC trial; if so, the
trial underestimated the effect of screening in this subgroup.

A multicentre study of over 15,000 men who had a prostate biopsy found that, after adjusting for clinical factors,
the relative risk of detecting high-grade cancer was 1.4 for men with a brother or father with PCa, 1.2 for men with
a second-degree relative with PCa, and 1.2 for men with first-degree relative with breast cancer.5s Family history
was more strongly associated with detection of high-grade cancer in younger than in older men. The association
between family history and detection of high-grade may be stronger in Black American men.# It may also be
stronger in Eastern Asia.+

A systematic review of nine North American, one European, and one Asian study, with a total of nearly 40,000
patients, concluded that a family history of PCa does not increase the risk for biochemical recurrence or death
from PCa after surgery or radiotherapy for localized PCa.5+

Another systematic review of six North American and European studies investigating the clinical consequences
of family history in men who opted for active surveillance of localized PCa included 2,400 patients.>> Family
history was associated with PCa progression among African-American men in one of the six studies,* but on a
group level, men with a family history of PCa did not have more aggressive PCa than men with a negative family
history.? With a possible exception for African-American men, family history does therefore not seem to be an
important factor when determining eligibility for active surveillance.?s These results do, however, not exclude
that some rare germline mutations are associated with more rapid progression to incurable disease and studies
are ongoing.

Genetic predisposition as an underlying cause of familial aggregation

The dominant cause of familial aggregation of prostate cancer is genetically inherited susceptibility.+-4¢ Genetic
variants conferring autosomal dominant susceptibility to PCa, as well as genetic risk scores based on analysis of
hundreds of single nucleotide polymorphisms (SNPs), are described in Chapter 5.

Other

Baldness

Baldness has been associated with PCa risk, as there are common underlying risk factors, such as age and
hormones. Meta-analyses published so far found no association between baldness and PCa risk;>-5° however, He
et al. found an increased risk for PCa when vertex pattern is presented (RR, 1.24; 95% CI, 1.05—1.46).5 Moreover,
Papa et al. evaluated the association between aggressive PCa and early-onset baldness and demonstrated an
increased risk for advanced PCa with androgenetic alopecia at age 20 years (OR, 1.51; 95% CI, 1.07—2.12).%°

12 3rd WUOF/SIU ICUD on Localized Prostate Cancer



Height has been suggested as a factor related to PCa risk through different mechanisms, such as nutritional
status, androgen, and insulin-like growth factor-1. In one study, taller height was associated with a 22% increased
risk for high-grade PCa (OR, 1.22; 95% CI, 1.01-1.48).%

Modifiable

Diet

Dietary factors have been studied for possible associations with PCa risk. Studies have demonstrated an inverse
association between high intake of fruits, vegetables, and nuts, and low-intake of meat and risk for PCa.%*%
Carotenoids, for instance, have some proposed mechanisms that could reduce PCa development, such as an
antitumour activity by inhibition of androgen receptor, suppression of telomerase activity, anti-inflammatory and
antioxidant effect, and inhibition of angiogenesis, among others. The current literature, comprising experimental
and epidemiological studies, remains inconclusive on the protective role of carotenoids and PCa incidence.*
Furthermore, a network meta-analysis that investigated the effect of 10 antioxidants including vitamins, folic
acid, selenium, beta-carotene, and green tea catechins demonstrated that the latter significantly reduced the risk
for PCa, followed by vitamin D, vitamin B6, and folic acid.® Also, fibres are considered to have anti-inflammatory
properties through an antioxidant activity, but no association has been found between fibre intake and PCa risk.®®
On the other hand, a proinflammatory diet, such as Western dietary pattern rich in processed food and sugar,
has underlying mechanisms that potentially play a role in cancer development, and a recent meta-analysis found
that a proinflammatory diet increases risk for PCa,* corroborating the findings of a previous study.®® Liu et
al. evaluated a postdiagnosis plant-based dietary patterns of 2,062 men and found a significant association
between higher plant-based diet index and reduced risk for PCa progression in patients with Gleason >6.%
Moreover, there is evidence that high intake of protein would be involved with PCa development, particularly
dairy protein.” Dose-response studies associated a higher risk for PCa with high intakes of dairy products.”7*
Red and processed meat have harmful compounds produced in high-temperature or prolonged cooking that have
been reported to be carcinogenic. While two meta-analyses did not find an association between red or processed
meat and an increased incidence of PCa,”?7# Nouri-Majd et al. analyzed only prospective studies, comprising 25
studies and 1,900,910 individuals and found that high-processed meat consumption was marginally associated
with an increased risk of developing PCa (RR, 1.06; 95% CI, 1.01—1.10) and advanced PCa (RR, 1.17; 95% CI,
1.09—1.26), but the association between red meat and PCa risk was not significant (RR, 1.05; 95% CI, 0.98—1.12).75

Physical activity

Physical activity is associated with a risk reduction for certain cancer types, although there is no strong evidence
with regards to PCa. In a phase 2 trial, high-intensity interval training (HIIT) was evaluated among men
undergoing active surveillance for prostate cancer. The findings indicated that HIIT significantly enhances
cardiorespiratory fitness and may inhibit the biochemical progression of prostate cancer.”” Benke et al.
demonstrated a significant reduction in PCa risk with long-term physical activity, but it was nonsignificant
in a leave-one out analysis.” In addition, physical activity after PCa diagnosis was related to a 31% reduction
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in PCa mortality.” Despite the absence of data demonstrating a clear association, physical activity should be
encouraged for its positive effect on general health, through different postulated mechanisms, such as modulation
of immune responses, reduction of oxidant stress, and reduction of overweight and obesity.”® Current physical
activity guidelines recommend at least three sessions of exercise per week of aerobic and resistance exercises but
highlight the need for a better understanding regarding associations with PCa risk.”

Alcohol

Alcohol is a carcinogen that has been associated with several cancers, including esophagus, larynx, breast,
stomach, and liver, with a dose-response effect.®° With regards to PCa, the evidence is inconclusive. Although
several studies found no association between alcohol consumption and PCa risk,®%2 a meta-analysis found a
significant dose-response relationship, even with low-volume consumption (OR, 1.08; 95% CI, 1.04—1.12), but
stronger with higher volumes.®8 A recent published meta-analysis by D’Ecclesiis et al. focusing on evaluating
the effects of alcohol consumption on PCa mortality revealed no association overall (summary risk estimate
[SRE], 0.97; 95% CI, 0.92—1.03).%4 However, when one of the studies that was responsible for the heterogeneity
of the results was excluded from the pooled analysis, a direct association was found between alcohol intake and
fatal PCa (SRE, 1.33; 95% CI, 1.12—1.58).%4 Regardless of contrasting results, the evidence suggests a direct link
between alcohol intake and the development of PCa.8

Smoking

Burning cigarettes have at least 70 carcinogens and smoking is a known risk factor for a variety of cancers,
including genitourinary cancers such as kidney and bladder cancers. However, its association with PCa is still
controversial, with a previous meta-analysis demonstrating an increased risk for PCa among former smokers
(RR, 1.09; 95% CI, 1.02—1.16), but not among current smokers (OR, 1.04; 95% CI, 0.87—1.24).8¢ On the other
hand, Islami et al. pooled data from 51 articles and Jochems et al. pooled data from 5 Swedish cohorts and both
observed an inverse association between smoking and incident PCa, despite current smoking being associated
with an increased risk for PCa death.®# Moreover, two recent meta-analyses had the same findings, suggesting
an inverse association with PCa incidence®?° and a higher risk for PCa death (RR, 1.42; 95% CI, 1.20-1.68),% and
both associated the results to a poor adherence to PCa screening among smokers.

Medications and vitamins (5-ARls, statins, vitamin D, vitamin E)

5-alpha-reductase inhibitors (5-ARIs) are medications that inhibit the conversion of testosterone to
dihydrotestosterone (DHT) and are commonly used in benign prostatic hyperplasia and suggested as potential
chemopreventive agents for PCa. A meta-analysis comprising 23 studies found a decreased risk for overall
PCa in 5-ARI users (RR, 0.77; 95% CI, 0.67—0.88) but an increased risk for high-grade PCa (RR, 1.19; 95% CI,
1.01-1.40).9* Knijnik et al. confirmed in another meta-analysis the finding of a reduction of 26% in PCa diagnosis
(RR, 0.74; 95% CI, 0.59—0.97) but did not demonstrate an increase in high-grade PCa.?> None of the meta-
analyses found an association with PCa mortality. None of the 5-ARIs are approved as chemoprevention.
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Statins are lipid-regulating agents that decrease total cholesterol, low-density lipoprotein, and triglycerides.
Studies have associated high cholesterol with an increase incidence of high-risk PCa and, since cholesterol is the
precursor of androgen, this may be mediated by androgen signalling pathways,? but the effect of statin usage on
the overall risk for PCa is yet unclear. A meta-analysis from Bonovas et al. could not demonstrate a suggested
protective association with PCa (RR, 1.06; 95% CI, 0.93—1.20).% In contrast, two other meta-analyses observed
a lower risk for PCa overall (RR, 0.93; 95% CI, 0.87—0.99) and advanced PCa (RR, 0.86; 95% CI, 0.73—0.91).959
The most recent pooled analysis of 41 studies did not associate statin usage with PCa incidence (RR, 0.87; 95%
CI, 0.82-1.08). However, when higher doses and longer time of use were considered, statins were associated with
lower risk for PCa.’

Vitamin D deficiency has been suggested to be associated with an increased risk for cancer and supplementation
of vitamin D has been associated with a decrease in PCa risk in experimental models.?” Furthermore, both
deficiency and insufficiency have been associated with adverse pathology following radical prostatectomy.?%%

Vitamin Eis a fat-soluble micronutrient with antioxidant effects that was identified as a potential chemopreventive
agent. To date, the data supporting its role in PCa is conflicting. A meta-analysis demonstrated no association
between vitamin E intake and PCa incidence or mortality, even after sensitivity analysis considering only
randomized controlled trials, performed due to the high heterogeneity among the studies.**° However, Alkhenizan
and Hafez associated vitamin E supplementation with reduction in incidence of PCa in a pooled analysis (RR,
0.85; 95% CI, 0.73—0.96), but not with cancer incidence and mortality of other cancers (RR, 0.99; 95% CI,
0.96—1.03)."°* The most recent meta-analysis on this subject evaluated the effect of dietary and supplemental
vitamin E intake on PCa and found nonsignificant results, except for a reduction in PCa risk in studies in Europe
in a subgroup analysis.!*?

Other (sexual activity, circumcision, infections, inflammation)

Sexual behaviour is a potential modifiable risk factor for PCa and studies focused on frequency of sexual activity
supported that more frequent ejaculation (more than 20 per month) could prevent PCa, which would be related
to a decrease in carcinogenic secretions in prostatic tissue.’*¢ In addition, Papa et al. found an inverse association
between PCa risk and ejaculatory frequency only in the fourth decade of life (RR, 0.83; 95% CI, 0.72—0.96).1%4
However, a systematic review showed there is limited evidence that associates sexual activity with PCa risk. The
evidence against an association between PCa development and vasectomy is now strong.”®

Circumcision has well-established benefits, including decreased risk of penile cancer and cervical cancer in sexual
partners, and risk reduction for sexually transmitted disease.’°s A meta-analysis by Morris et al. showed a lower
PCa risk in men who underwent circumcision (OR, 0.87; 95% CI, 0.76—1.00).1°°
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Infections

Human papillomavirus (HPV) is associated with several types of cancers, but its involvement in the development
of PCa is uncertain. The most recent meta-analysis pooled data from 27 case-controlled studies and demonstrated
higher rates of HPV infection on PCa tissue and a higher risk for PCa by HPV infection when PCa tissue was
compared with normal prostate tissue (OR, 3.07; 95% CI, 1.80—5.21) or when benign prostate hyperplasia tissue
was used as control (OR, 1.94; 95% CI, 1.43—2.63).°7 Moghoofei et al. also found a pathogenetic link between
HPV infection and increased risk for PCa, more frequently associated with HPV type 16 (OR, 1.60; 95% CI,
1.23—2.08).108

Inflammation

The link between inflammation of the prostate and PCa is not yet clear, with some studies showing an increased
risk for PCa in men with a history of prostatitis.*>>**° However, Langston et al. concluded that these findings
might be related to detection bias due to increased PCa screening in men with prostatitis.™

Conclusion

Prostate cancer ranks as the most common cancer in men in 118 of 185 countries worldwide, with over 1.4
million new cases reported in 2022 and an anticipated prevalence exceeding 5 million within the next 5 years.
Incidence rates vary significantly across continents, with the highest rates observed in Northern America, the
Caribbean, and Oceania, and the lowest in Asia. PCa stands as the fifth leading cause of cancer-related deaths
among men globally, with substantial regional differences, notably higher mortality rates in Africa, Latin
America, and the Caribbean. The geographic variability in PCa incidence can be attributed to a combination of
genetic predisposition, screening practices, healthcare accessibility, and lifestyle factors. Socioeconomic status
plays a role, with lower socioeconomic groups exhibiting underestimated rates of PCa. Notably, Black men in
the United States face a 2-fold risk for prostate cancer diagnosis and death compared to other racial groups."?
Established nonmodifiable risk factors include familial history, age, and race, while modifiable factors comprise
diet, physical activity, alcohol consumption, and smoking habits. Certain medications such as 5-alpha-reductase
inhibitors demonstrate potential in reducing PCa risk, while others, such as statins and dietary supplements
might play a role. Furthermore, lifestyle factors, including physical and sexual activity, which have been studied
for their influence on PCa risk, have yielded varied results. Ongoing research endeavours are imperative for a
more comprehensive understanding of PCa risk factors and the development of effective preventive strategies on
a global scale.
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