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Prostate-specific antigen screening for prostate cancer:
benefits for patients with highly aggressive prostate

cancer
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he US Preventive Services Task Force
(USPSTF) analyzed the benefits and
harms of prostate specific antigen (PSA)-
based screening for prostate cancer (PCa).
The Grade ‘D’ recommendation of the
USPSTF was based mainly on the Prostate,
Lung, Colorectal, and Ovarian (PLCO)
study in the United States. That result
showed only a small reduction in PCa mor-
tality. However, the data from the Inter-
national Agency for Research on Cancer
(IARC) illustrated the PCa mortality rate
(MR) decreased marked. To avoid the
over-diagnosis and over-treatment, the
American Cancer Society has changed its
strategy and updated its guidance. The
USPSTF neglected the aggressive PCa
accounted for more then 30% of all PCa.
Highly aggressive PCa can be diagnosed by
PSA screening combined with Gleason
grade. We hope that the USPSTF changes
the ‘D’ recommendation for PSA screening.
The US Preventive Services Task Force
(USPSTF) analyzed the benefits and harms
of prostate-specific antigen (PSA)-based
screening for prostate cancer (PCa)'™ and
gave it ‘D’ recommendation that meant they
recommended against PSA-based screening
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for PCa in all age groups for updated data
in 2012.> In that paper, the USPSTF empha-
sized the good prognosis of most patients
with PCa; however, they neglected the
aggressive PCa (Gleason grade 4/5) that
account for more than 30% of all PCa
patients.* Additionally, the task force stated
that PSA screening did not reduce the mor-
tality rate (MR) of PCa,” whereas the data
from the International Agency for Research
on Cancer (IARC) indicated that both the
incidence rate (IR) and MR were significantly
reduced.®” Although we mostly agree with
the task force’s analysis, we have some con-
flicting opinions on this issue.

THE INCIDENCE AND MORTALITY OF
PCA AFTER PSA SCREENING

Routine PSA screening significantly
reduced the incidence and the mortality of
PCa in North America

Among the numerous studies of PCa IR and
PCa MR after the PSA-based screening for
PCa, we noticed the data from the IARC
and GLOBOCAN®” on PCa and analyzed
them carefully. The PCa IR was 85.7/10°
person year (PY) in North America in
2008,° which was significantly lower than
that in 20027 (119.9/10° PY), and the PCa
MR decreased dramatically from 2002 to
2008 (15.8/10° PY versus 9.9/10° PY). The
authors attributed this remarkable differ-
ence to the widespread PSA screening in
North America. Kamangar et al.® performed
retrospective studies regarding the various
cancer incidence, mortality and prevalence
across five continents. These studies were
based on the databases from GLOBOCAN
in 2002. A comparison revealed that PCa IR
was 119.9/10° PY in North America, which
was nearly 25.5 times higher than that of

Asia (4.7/10° PY). However, the MR/IR
ratio was only 0.13 in North America, but
that value reached up to 0.57 in Asia. The
authors considered that the large difference
between the two continents could not stem
from variations in diet and race, but it
instead occurred because the PSA-based
screening for PCa was only performed on
one of the continents. Our group con-
ducted the first PSA-based screening in
Changchun, China from 1999 to 2002 for
12 027 men over 50 years old. The results
showed that the overall PCa detection rate
was 1.7% and that the cases with Stages ‘C’
and ‘D’ accounted for 42.1% of all cancer
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Routine PSA screening significantly
reduced the mortality of PCa in Asian
Americans

McCracken et al.'' analyzed the incidence
of major cancers, including prostate, lung,
liver and colorectal, in different ethnic
groups of Asian Americans living in
California in 2007. The data were obtained
from the Los Angeles Cancer Surveillance
Program and the California Cancer Registry
between 2000 and 2002.'* The average PCa IR
of Asian Americans was 82.7/10° PY, which
was 14.6 times higher than that of Asian indi-
viduals (4.7/10° PY). However, the average
MR/IR ratio was only 0.135 in Asian
Americans, whereas it reached up to 0.57 in
Asians. According to the information above,
we believe that the seemingly low incidence of
PCa in Asia is the result of a lack of popu-
lation-based PSA screening. In that situation,
the disease is often diagnosed at a later stage
with poorer prognosis. While the higher
incidence of PCa in Asian Americans resulted
from the widely used PSA screening in the
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United States, most of the diseases could be
diagnosed at the early stage, where the MR/IR
ratio should be lower despite the high IR.

The ‘D’ recommendation of the USPSTF on
PCa screening was mainly based on the
prostate, lung, colorectal and ovarian
(PLCO) study
The PLCO cancer screening trial study was
conducted from 1993 to 2001 in the United
States.” The researchers used PSA and digital rec-
tal examinations as PCa screening methods and
showed only a small reduction in PCa mortality
after 7-10 years of follow-up. This PLCO study
was initiated in 1993, and the data were collected
for 6 yearsafter theintroduction of PSA screening
in the United States.” According to a number of
articles,'*'® 95% of urologists in the United
States considered that PSA screening was feasible,
and most men aged 50 years or older joined
the screening freely on their own initiative.
Therefore, the insignificant difference in PCa
mortality rate between the PSA-screened and
control groups waslikelyattributable to data con-
tamination. For instance, people in the control
group had already had a PSA examination before
they entered the nearest study. This may bias the
validity of the study results and conclusions.
Schroder et al.'* recently reported the
result of PCa mortality after 11 years of fol-
low-up for the European Randomized Study
of Screening for Prostate Cancer (ERSPC)
group. The authors noted that PSA screening
significantly reduced the mortality from PCa,
though it did not affect all causes of mortality.
They showed that the relative reduction in the
risk of death from PCa in the screening group
was 21%. Relatively large PSA-test contam-
ination exists in the previous two reports,
but the rate of contamination in the PLCO
(44% of the men in each study group) was
much greater than that of ERSPC (20%).
The result of the latter study is thus more
reliable than the former.

HIGHLY AGGRESSIVE PCA CAN BE
DIAGNOSED BY PSA SCREENING
COMBINED WITH GLEASON GRADE

PCa can be diagnosed via PSA-based
screening at the early stage without
decreasing the detection rate of aggressive
cancer

Stamey et al.* reviewed preoperative serum
PSA and pathologic data of 1317 patients
who underwent prostatectomy between
1983 and 2003. They found that during the
first 5-year period, the mean preoperative
serum PSA level was 24.74+38.08 ng ml ™},
the positive diagnostic rate of digital rectal
examination was up to 90.79% and 30.89%
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of the patients were Gleason grade 4/5. By
the fourth 5-year period, the mean PSA
level had dropped to 8.14+9.70 ng ml™",
and the positive diagnostic rate of digital
rectal examination also decreased to
16.76%, but the patients with Gleason grade
4/5 remained in almost the same range
(35.03%). We could deduce two important
conclusions from this article: (i) the dia-
gnoses of PCa patients were in their late
stage before adoption of PSA screening
and (ii) the detection rate for the aggres-
sive PCa with Gleason grade 4/5 remained
almost the same after introducing screen-
ing. Therefore, the patients with aggressive
PCa would obtain opportunities for effec-
tive treatment via PSA screening, and a pro-
longed high-quality life span could be
expected."” Our results'® also indicated that
34% of all cases had a Gleason grade of 4/5, as
detected by the PSA screening in Changchun,
China. Additionally, the late-stage aggressive
PCa patients did not visit urologists until the
development of a urinary disorder, such as
pain during urination, bloody urine or dif-
ficult urination. These symptoms generally
occurred at the later stages of cancer. In other
words, only PSA screening could diagnose and
save the life of patients with highly aggressive
PCa, though not all.

PSA screening facilitates earlier prediction
of micrometastases

The survival rate of the metastatic PCa is
poor, and the micrometastases of aggressive
PCa (Gleason grade 4/5) often occur at the
early stage of PCa. Several articles indicate
that the 5-year survival rate of localised PCa
was more than 99%,'”'8; however, that of the
widely metastatic PCa was only 31%.'® Our
group analyzed the micrometastasis in PCa
patients using PSA mRNA expression in peri-
pheral blood mononuclear cells. The case—
control study showed that the rate of micro-
metastasis reached 85.7% in patients with a
PSA<20ngml™ and Gleason scores > 8, but
in patients with Gleason scores <6, micro-
metastasis scarcely occurred. However, if the
PSA level >40 ng ml ™%, the rate of microme-
tastasis reached 82.61%, even if the Gleason
scores were <6.'°

OVERDIAGNOSIS, OVERTREATMENT
AND COMPLICATIONS CAUSED VIA
ROUTINE PSA SCREENING

Efforts should be made to decrease
overdiagnosis in PSA screening

The diagnostic criteria of aggressive PCa is
Gleason grade 4/5 (Gleason scores >8), and
this type of PCa accounts for 30%—35% of all

PCa instances diagnosed via PSA screening.
Micrometastasis could occur in the early
stage, which could be the main cause of death
later due to multiple metastases.’® In this
regard, among the patients with earlier PCa
and Gleason scores <6, overdiagnosis and
overtreatment could be unavoidable to some
extent. However, no one could confirm the
malignancy of PCa without pathologic dia-
gnosis. To avoid the overdiagnosis and over-
treatment, the American Cancer Society has
changed its strategy and updated its guidance
based specifically on PSA levels,”® which
seems to be more appropriate under the cur-
rent circumstances.

Complications of PCa biopsy and treatment
may be avoidable using a skilled and high-
tech operation
The Rotterdam study reported the significant
complications after prostate biopsy.** The
abnormally high complications reported
might result from several factors, including
the inexperience of doctors, a lack of infection
prevention, and insufficient rectal cleaning and
disinfection. With regard to the complications
such as erectile dysfunction and urinary incon-
tinence, improving techniques further will
solve these problems. For example, if a pelvic
nerve has not been invaded by cancer cells,
the minimally invasive technique is applicable
to preserve the nerve. Additionally, recently
developed laparoscopic and robot-assisted sur-
gical techniques can help prevent complica-
tions.”>** Furthermore, preventable urinary
incontinence is now more expected than it
was previously, and it usually disappears within
2-3 months after radical prostatectomy.*
The complications of PCa biopsy and treat-
ment depicted in the updated data from the
USPSTF in 2012 could not be overlooked,*?
but complications can be avoided through
improving medical technology and expertise.
The past 25 years of PSA screening in the
United States won the people’s trust, and
patients began participating on their own ini-
tiative. Additionally, the surgical complica-
tions for PCa biopsies have been decreasing
in the United States.”®

SUMMARY

The PSA screening for 25 years in America is
the biggest cohort study in a field of public
health.?” We should realize not only the sig-
nificance of the early diagnosis and treatment
of PCa, but also the dramatic decrease in PCa
MR from 2002 to 2008. The data from
the IARC were especially noteworthy.
Moreover, the patients with highly aggressive
PCa, who account for more than 30% of all
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PCa patients, could only be diagnosed earlier
by PSA screening. The patients would thus
gain the opportunity for earlier treatment
and would have a prolonged, higher quality
life-span. However, the complications of
interventional treatments, including biopsy,
radical prostatectomy and/or radiation therapy,
will become more avoidable in the near future.
According to the supporting evidence for the
decrease in PCa mortality in PSA screening, we
strongly hope that the USPSTF changes the ‘D’
recommendation for PSA screening.
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