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Abstract

Prostate cancer is the most frequent type of cancer diagnosed
in men and is the second cause of cancer death in the United
States. The widespread use of Prostate-Specific Antigen since the
early 1990s has significantly increased its incidence. However,
screening for prostate cancer remains one of the most controver-
sial topics in the urologic literature. The latest clinical evidence
suggests that screening does not affect all-cause mortality and
has only a small effect on prostate-specific mortality. At the
same time, there are risks associated with biopsy and prostate
cancer treatment, such as urinary incontinence, infection, and
erectile dysfunction. Current recommendations propose shared
decision-making with the patient but differ, with respect to the
appropriate ages for screening, as well as follow-up screening
intervals.
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Resumen

El cancer de prostata es el tipo de cancer mas frecuente diag-
nosticado en los hombres. Especificamente en Estados Unidos,
corresponde a la segunda causa de muerte por cancer. El uso ge-
neralizado de antigeno prostatico especifico desde principios de
la década de 1990 ha aumentado significativamente su inciden-
cia. Sin embargo, el cribado del cincer de prostata sigue siendo
uno de los temas mas controvertidos en la literatura urolégica. La
evidencia cientifica mas reciente sugiere que el cribado no afecta
la mortalidad por todas las causas y solo un pequenio efecto en
la mortalidad especifica de la prostata. Al mismo tiempo, existen
riesgos asociados con la biopsia y el tratamiento del cidncer de
prostata, como incontinencia urinaria, infecciéon y disfuncién
eréctil. Las recomendaciones actuales proponen la toma de deci-
siones compartida con los hombres, aunque existen diferencias
notables, especialmente en lo que respecta a las edades adecua-

especifico, tamizaje.

Introduction

Prostate cancer is the most frequent solid can-
cer in men worldwide, which imposes a signifi-
cant burden on health systems. Screening is one
of the most controversial topics in the urologic
literature due to uncertainty as to its benefits.
On the one hand, there is data that suggest that
early detection implies lower cancer mortality
rates. At the same time, there are discouraging
texts that state it is likely to result in unneces-
sary biopsies because of the number of false
positive results of Prostate-Specific Antigen
(PSA), implying a significantly increased risk
of adverse events derived from the procedure
or the treatment. The present review aimed to
describe the latest clinical evidence on Prostate
Cancer (PCa) screening.

das de deteccion y los intervalos de seguimiento.

Epidemiology of Prostate Cancer

According to the 2018 GLOBOCAN project,
prostate cancer is the most frequently diagno-
sed cancer in 105 countries and is the fifth lea-
ding cause of cancer death in men. Particularly
in the Sub-Saharan African countries and the
Caribbean, it is the leading cause of cancer dea-
th in men. Its incidence in 2018 was 1,276,106
worldwide, accounting for 13.5% of all cancers
in men, with 358,989 registered deaths, repre-
senting 3.8% of total cases.®” In the United Sta-
tes, the estimated cancer statistics for 2020 are
191,930 new cases of prostate cancer, accoun-
ting for more than one in five new diagnoses.
Since the early 1990s, incidence has signifi-
cantly increased. Accordingly, there has been a
surge in the detection of asymptomatic disease
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due to widespread PSA testing, but it has stabi-
lized in recent years. In the US, prostate cancer
remains the second cause of cancer death, only
after lung cancer. Nevertheless, it has the hi-
ghest 5-year survival rate of all cancers, for all
stages combined.®

African Americans have the highest inci-
dence and mortality rates. The risk of prostate
cancer is 60% higher in that population than in
Whites, and the mortality rate is twice as high,
most likely due to social aspects, such as limited
access to healthcare, and to genetic characteris-
tics. Different genes with SNPs are implicated
in increasing susceptibility to prostate cancer
in African American men.®

Regionally, according to the 2012-2016
population cancer register in the city of Cali,
Colombia, the annual incidence rate was 53.4
per 100,000 inhabitants. For 2014-2018, deaths
were estimated at 17.5 per 100,000. The 5-year
survival rate improved during the period of
2000-2004. However, rates stagnated in the
2005-2009 period. In addition, 5-year survival
rates are 20 to 30 points below those observed

in North America and Europe.®

Natural History of Prostate Cancer

In many cases, prostate cancer does not beco-
me clinically evident, and men with the disease
have died of other causes. A systematic review
published in 2015, included 29 studies that
reported the incidental finding of prostate can-
cer in autopsies performed in men that died of
other causes and found that the prevalence of
prostate cancer increased with age, from 5% at
<30 years of age, to 59% at >79 years of age.®
Surveillance also depends on the stage at
diagnosis. The 5-year relative survival rate for

localized and regional stages, calculated for
men diagnosed with prostate cancer between
2000-2015, is nearly 100%, whereas it is calcu-
lated at 30-50% for distant disease.®

History of Prostate-Specific Antigen

PSA is a protease belonging to the kallikrein fa-
mily. It is secreted by epithelial cells and is also
present in prostate cancer cells. Its function is
to digest the gel formed by semenogelins after
ejaculation, which explains why PSA serum le-
vels are higher in prostate cancer.”

It was first discovered in 1966 in semen,
when Mitsuwo Hara, a Japanese forensic scien-
tist, described the protein and suggested it
could be used as a forensic tool in rape cases.
Later, a study in 1979 by Ming C. Wang et al.
characterized PSA, suggesting it had potential
clinical applications in the detection of pros-
tate cancer. However, not until the 1990s, was
it used to follow patients already known to
have the disease. That concept was based on
the presence of elevated PSA in patients with
benign prostate hyperplasia, prostatitis, and in
some cases, low or normal PSA in patients with
prostate cancer.®

The PSA blood test as the first-line scree-
ning tool was approved by the Food and Drug
Administration (FDA) in the early 1990s. PSA
derivatives (PSA velocity, PSA density, and the
free-to-total PSA ratio) were also approved.

The 4.0 ng/ml limit for normal PSA levels,
was first proposed in a 1986 study on a small
population. Later, in 1991, a more extensive
study led to FDA approval, when the efficacy
of the cutoff for the 50-54 age group was asses-
sed. Consequently, the limit of > 4.0 ng/ml was
settled on for recommending biopsy.”
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The FDA also approved other PSA deri-
vatives, such as PSA velocity, with a cutoff
of ~0.35-0.40 ng/ml/year, associated with a
higher risk of PCa and aggressiveness; PSA
density (PSA/total prostate volume), which
evaluates the risk of clinically significant PCa
with a result >0.10-0.15 ng/ml/cc; and free-to-
total PSA <10%, signifying a 50% higher chance
of the presence of PCa in biopsy results.(\”

Prostate-Specific Antigen Screening: be-
nefits and harms

Screening is defined as the presumptive iden-
tification of an unrecognized disease in an
asymptomatic population, using tests, examina-
tions, or procedures than can be easily applied.
(D For a prostate cancer screening test to be
valuable, it must reduce morbidity and mortali-
ty, by identifying cases in an early stage, when
treatment can be more effective. It should also
identify risk factors that increase the probabili-
ty of developing the disease.'?

As mentioned before, due to the wides-
pread use of PSA screening, the incidence of
prostate cancer has increased sharply. At the
same time, mortality has declined, and inciden-
ce related to metastatic stage has significantly
decreased in the past three decades. However,
in some cases, increasing the detection of the
disease can lead to subjecting the patient to the
risks associated with treatment, and may not
prolong life.

According to the ERSCP study, employing
a PSA threshold of 3.0 ng/ml, for every 1000
men screened between 55 to 69 years of age,
720 will have a negative test.

Follow-up testing will not identify prostate
cancer, and of the patients that undergo biopsy,

four will have complications that require hos-
pitalization. Out of 1000 men, 102 will be diag-
nosed with prostate cancer, but 33 of them will
not become ill or die from the disease. Five
men will die from prostate cancer, despite the
screening.(¥

The rate of complications associated with
biopsy is about 2%, of which 0.8% are infec-
tious complications.*® Other complications
include pain, bleeding, and urinary obstruction
but it does not increase mortality. Additionally,
no PSA threshold completely excludes prostate
cancer, as shown in Table 1.9

Table 1. Risk of prostate cancer based on PSA
value

PSA levels Risk of prostate cancer

0-0.5 ng/ml 6.6%
0.6-1 ng/ml 10.1%
1.1-2 ng/ml 17.0%
2.1-3 ng/ml 23.9%
3.1-4 ng/ml 26.9%

A recent meta-analysis that included five
randomized controlled trials, comparing PSA
screening with usual care in men not diagno-
sed with prostate cancer, showed that prostate
cancer screening does not decrease all-cause
mortality. It may have only a small effect on
prostate-specific mortality, signifying one
less death from prostate cancer per 1000 men
screened over ten years.(9

Current recommendations about prosta-
te cancer screening

We now describe the latest guideline recom-
mendations, which still differ in many aspects,
although they all emphasize shared decision-ma-
king and screening in well-informed men.
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The final recommendations of the United
States Preventive Services Task Force (USPS-
TF), published in May of 2018, are that men
55 to 69 years of age should make their own
decisions about whether to be screened or not
(a level C recommendation) and men 70 years
of age and older should not undergo routine
screening.”

In addition to discussing the risks and bene-
fits of prostate cancer screening, the European
Association of Urology (EAU) recommends no
screening in men with a life expectancy below
10-15 years. Individual risk considerations are
included, such as a family history of PCa and
being African American. For those cases, the re-
commendation is to screen at >45 years of age,
whereas screening in other men would be at 50
years of age. For the follow-up, the cutoff value
for PSA established by the EAU is > 1 ng/ml at
40 years of age and 2 ng/ml at 60 years of age,
with intervals of two years for those initially at
risk, and eight years for those at no risk."®

The American Urological Association
(AUA) recommends that screening in men at

average risk of PCa be carried out at between
55 and 69 years of age but recommends no
routine PSA screening in men over 70 years of
age or in men with a life expectancy below 10-
15 years. However, men over 70 years of age,
that are in excellent health, may benefit from
screening. Follow-up screening intervals are
preferred every two years or more, rather than
annually, to reduce the harms of screening.*”
Finally, the
Cancer Network (NCCN) proposes shared de-

National Comprehensive
cision-making at age 40 for men with known
BRCA1-2 mutations and for African American
men, with annual follow-up. For men at average
risk, the recommendation is to start testing at
age 45 and stop at age 75, unless there is litt-
le or no comorbidity in very healthy men, in
whom testing should be repeated every 1-4
years, if the PSA level is <4ng/ml. Follow-up
intervals are different in men between 45-75
years of age. For those with a PSA result <1ng/
ml, the interval is 2-4 years, whereas in men
with a PSA level of 1-3ng/ml, testing should be
repeated in 1-2 years (Table 2).2?

Table 2. International guideline recommendations for prostate cancer screening

Guideline  Screening ages for men

at average risk

Screening ages for men
at increased risk

Follow-up

USPSTF 55-69 years of age No specific age -

EAU >50 years of age - >45 years If PSA <1ng/ml and 2ng/ml at the ages
patients with life of 40 and 60, respectively: 8 years.
expectancy >10-15 years If PSA > 1ng/ml and 2ng/ml at the ages

of 40 and 60, respectively: 2 years.

AUA 55-69 years of age or >70 | No specific Two years or more.
years of age, who are in | recommendations Should be individualized by a baseline
excellent health PSA level.

NCCN 45-75 years of age and >40 years Men with increased risk: annual
>75 years of age, only Men with average risk, 45-75 years of
in men in excellent age:
health, with little or no If PSA is <1ng/ml: 2-4 years
comorbidity If PSA is 1-3ng/ml: 1-2 years

Men at average risk >75 years of age:
1-4 years.
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Conclusions

Prostate cancer screening continues to be a
very controversial issue due to the lack of evi-
dence supporting a decrease in morbidity and
mortality. However, it is a public health pro-
blem, as it is the second cause of cancer death
in the United States, and the most common
cancer diagnosed in men worldwide.

There are still many differences between
current guideline recommendations, especia-
lly with respect to patient ages for screening
and whether risk factors should be taken into
account for earlier screening. However, what
the guidelines all have in common is that men
undergoing screening must be well-informed,
which means physicians must have sufficient
knowledge about screening risks and benefits,
to be able to discuss those issues with their
patients.
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