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Objectives: Upon completion of this article, the reader will be
able to identify the incidence and mortality trends of prostate
and testicular cancers in the United States and globally, as well
as discuss the risk factors for prostate and testicular cancers.

Accreditation: This activity has been planned and imple-
mented in accordance with the Essential Areas and Policies of
the Accreditation Council for Continuing Medical Education
(ACCME) through the joint providership of Tufts University
School of Medicine (TUSM) and Thieme Medical Publishers,
New York. TUSM is accredited by the ACCME to provide
continuing medical education for physicians.

Credit: Tufts University School of Medicine designates this
journal-based CME activity for a maximum of 1 AMA PRA
Category 1 Credit™. Physicians should claim only the credit
commensurate with the extent of their participation in the
activity.

In the United States and worldwide, the prevalence of
prostate and testicular cancers has been steadily increasing
over the past several decades. While 1 in 7 men will be
diagnosed with prostate cancer at some point in their life,
only 1 in 263 men will be diagnosed with testicular cancer.’
However, testicular cancer is the most common cancer diag-
nosed in men aged 15 to 35. This article will review the
incidence, prognosis, and risk factors of both prostate and
testicular cancers, and specifically quantify the morbidity of
both cancers in the United States today.
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Prostate and testicular cancers account for a large percentage of cancer morbidity in
men in the United States and worldwide due to high prevalence rates that continue to
grow. Patterns of incidence and mortality vary greatly in both cancers among men of
different age groups, ethnicities, and geographic locations. This article summarizes the
incidence, prognosis, and risk factors of both prostate and testicular cancers, globally

Prostate Cancer
Incidence
The incidence of prostate cancer on the global scale varies
widely and is significantly affected by implementation of
health care resources and epidemiologic resources. World-
wide, prostate cancer is the fourth most common cancer
(1.1 million new cases in 2012, accounting for 15% of cancer
diagnosed), with 70% of diagnoses occurring in developed
regions.? Incidence rates vary more than 25-fold worldwide,
with the highest incidence rates seen in the developed
regions of Australia/New Zealand, Western and Northern
Europe, and Northern America, where the practice of cancer
screening with prostate-specific antigen (PSA) and subse-
quent pathologic diagnosis are common (~Fig. 1).2

In the United States, prostate cancer is the most common
noncutaneous malignancy diagnosed in men. According to
data from the United States National Cancer Institute’s Sur-
veillance Epidemiology and End Results (SEER) database, in
2015 a total of 220,800 men were diagnosed with prostate
cancer in the United States, with an age-adjusted incidence
rate between 2008 and 2012 of 137.9 per 100,000 men per
year. The reported incidence of prostate cancer over the past
30 years in the United States has been highly sensitive to
screening, as well as other health care phenomena that result
in histologic evaluation of prostate tissue (i.e., transurethral
resection of the prostate [TURP] for benign prostatic hyperpla-
sia). Starting in 1980, the incidence of prostate cancer steadily

Copyright © 2016 by Thieme Medical
Publishers, Inc., 333 Seventh Avenue,
New York, NY 10001, USA.

Tel: +1(212) 584-4662.

DOI http://dx.doi.org/
10.1055/5-0036-1586146.
ISSN 0739-9529.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


mailto:Pauline.Filippou@unchealth.unc.edu
http://dx.doi.org/10.1055/s-0036-1586146
http://dx.doi.org/10.1055/s-0036-1586146

Epidemiology of Prostate and Testicular Cancer

= 67.2
324 - G7.2
19.5 - 324
108 - 195
< 108

I o data Mot applicable

Tha boundaras and nemes shown and tha designations usad on this map do net imply the expression of any opinion whalsoever
an the par of the Weorld Healih Organization concerning the legal status of any country, temitory. dity or area or of its autharities,
or cancaming the dekmitation of ils frontiars or boundanes. Dofted and dashad lines on maps represent apgroximate border linas

for which there may not yel be full agresmen.

Filippou et al.

§, World Health
o % Organization
& WHO 2015, Al righls reservec

Data source: GLOBOTAN 2012
Map production: IARC
World Health Organizetion

Fig.1 Estimated prostate cancerincidence worldwide in 2012. Source: GLOBOCAN 2012 http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx

(accessed March 2016).

and rapidly increased, and reached a peak in 1992 following
the recommendation by the American Urologic Association
(AUA) and American Cancer Society (ACS) for routine prostate
cancer screening with PSA. Likely due in part to health care
organizations such as the U.S. Preventive Services Task Force
(USPSTF) recommending against routine prostate cancer
screening, incidence rates in the past 10 years have fallen on
average 4.3% each year.4

Nationally, important epidemiologic differences in pros-
tate cancer incidence have been discovered between different
ethnicities, with African American Men (AAM) having the
highest reported incidence rates. Between 2008 and 2012,
AAM showed the highest yearly incidence (214.5 per 100,000
men), Whites and Hispanics showed intermediate incidence
(130.4 and 114.7 per 100,000 men, respectively), and Asians
and American Indians showing the lowest incidence (74 and
67.1 per 100,000 men, respectively) (~Fig. 2).> Access to care
may play a central role in explaining part of these disparities,
and many studies have attempted with varying results to
control for socioeconomic status to evaluate the impact of this
confounding variable.® Biological differences have also been
studied as an explanation for this significant difference in
incidence among ethnicities. Overall, data suggest increased
androgen axis activity in AAM to explain in part the higher
incidence and higher PSA levels at the time of diagnosis seen
in this ethnicity.'%1

Mortality

The majority of prostate cancer that is diagnosed among
screened populations is considered low risk. While 1 man
in 7 in the United States will be diagnosed with prostate
cancer in his lifetime, only approximately 1 in 30 will die from
the disease”; 98.9% of patients who were diagnosed between

2005 and 2011 survived 5 years following diagnosis.” This
overall low mortality rate is due to the relatively slow-
growing nature of many prostate cancers and the common
use of PSA screening to detect early-stage disease. Mortality
trends across ethnicity mimic incidence trends, with AAM
faring worse in terms of cancer stage at diagnosis, as well as
overall mortality. In the United States, AAM die of prostate
cancer more frequently than other races/ethnicities. Accord-
ing to the SEER database, the overall age-adjusted prostate
cancer-specific death rate was 21.4 per 100,000 men per year,
with rates for AAM higher than average (46 per 100,000 men/
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Fig. 2 SEER prostate cancer incidence from 1975 to 2012 by race/
ethnicity. Source: SEER http://seer.cancer.gov/csr[1975_2012/
browse_csr.php?sectionSEL=23&pageSEL=sect_23_zfig.03.html
(accessed March 2016).
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year); rates for Whites, American Indians, and Hispanics close
to average (20, 20, 18 per 100,000 men/year, respectively);
and rates for Asian Americans lower than average (9 per
100,000 men/year) (~Fig. 3).

With an estimated 307,000 deaths globally in 2012,
prostate cancer is the fifth leading cause of cancer death in
men (6.6% of total deaths) behind lung, liver, stomach, and
colorectal cancer. Because PSA testing has a much greater
effect on incidence than on mortality, there is less variation in
mortality rates worldwide (10-fold from ~3 to 30 per
100,000) than is observed for incidence, with the number
of deaths from prostate cancer more common in less devel-
oped than in more developed regions (165,000 and 142,000,
respectively) (~Fig. 3).2

Risk Factors
Known factors that increase the risk of prostate cancer
include age, family history, and race. The median age of
diagnosis of prostate cancer is 66 years, with the majority
of diagnoses occurring in the 65 to 74 age group. Age-adjusted
incidence rates per 100,000 men sharply decline after age 75,
while mortality rates increase along with age increase.
Prostate cancer has the highest familial cancer rate of any
cancer. A single large study found a familial cancer rate of
20.2% when compared with the rates of breast (13.6%) and
colorectal cancer (12.8%).'? The pattern of inheritance in
some families is often so strong as to mimic an autosomal
dominant trait.'314

Testicular Cancer

Incidence
When compared with prostate cancer, testicular cancer is a
much less common disease, with an estimated 5.6 per 100,000
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men newly diagnosed in the United States in 2012."> Nonethe-
less, it is the most common cancer diagnosed in men aged 15 to
35 years. Age-specific diagnosis rates peak in men aged 25 to 29
and 30 to 43 years (14.5 and 13.7 per 100,000 men from 2008 to
2012, respectively), with lower rates in older and younger age
strata. However, testicular cancer can be diagnosed at any age.
Incidence varies by race, with white men having higher age-
adjusted incidence rates when compared with AAM and His-
panic men (6.7 in 100,000 men compared with 1.5 in 100,000
and 4.9 in 100,000, respectively)."” Incidence has been increas-
ing over the past decades in the United States and other Western
countries, for unknown reasons.'®'” In 2015, there were an
estimated 8,430 new cases of testicular cancer diagnosed,
making up 0.5% of all new cancer diagnoses in the United States.
Globally, incidence rates of testicular cancer vary by geography,
with higher rates in Western and Northern European nations
(8.0-9.0 per 100,000) when compared with Asian and African
nations (<1 per 100,000), and with developed countries having
higher rates than developing countries. Testicular cancer
accounts for 1% of cancers in men globally.'®

Mortality

The potentially curative treatment of radical orchiectomy
received by these men, as well as the comparatively low
burden of competing health risks in young patients, accounts
in part for a high 5-year overall survival rate of 95.3%.'> The
majority (68%) of new diagnoses occur in men who present
with localized disease. The 5-year survival for localized testis
cancer specifically is even higher, at 99.2%. Still, in 2015, a
total of 380 men were estimated to have died from testicular
cancer, accounting for 0.1% of all cancer deaths in the United
States. These relatively small numbers belie the dispropor-
tionate number of life-years lost, given the young age and
otherwise long life expectancy of the population most at risk
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Fig. 3 Estimated prostate cancer mortality worldwide in 2012. Source: GLOBOCAN 2012 http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx

(accessed March 2016).
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for testicular cancer. The death rate for testicular cancer, 0.25
per 100,000 men, has plateaued over the past two decades,
speaking to the effectiveness of multimodal therapies imple-
mented for treating this disease once it spreads beyond the
testicle.

Risk Factors

Known risk factors for developing testicular cancer include
cryptorchidism, a prior history of testicular cancer in the
contralateral testicle, and family history. Among these factors,
a prior history of the disease confers the greatest relative risk of
developing testicular cancer in the contralateral testicle, with
an odds ratio of 12.4 (confidence interval: 11.0-13.9).'° Other
risk factors that are suspected to increase risk but continue to
be under investigation include diet and environmental factors
such as occupational exposures.?’

Summary

Prostate and testicular cancers account for a large percentage
of cancer morbidity in men in the United States and world-
wide. Though patterns of incidence and mortality differ
between these cancers among men of different age groups,
ethnicities, and geographic locations, the overall prevalence
of these cancers has been increasing over the past several
decades. More men than ever are living with these men’s
health-specific cancers, and risk factor awareness can facili-
tate earlier detection and treatment.
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