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C1 0.63—2.06) (21). Although screening cases were distin-
guished from diagnostic cases based on a medical record
review, information about the participants’ screening history
in non-Veterans Affairs screening could not be collected and
was thus not available for the analysis.

ECOLOGICAL STUDIES

Of the 15 articles selected, 5 reported reduced prostate
cancer mortality, whereas the others reported no reductions
(22-36). In most studies, prostate cancer mortality correlated
with the frequency of PSA testing (or the incidence of pros-
tate cancer as a surrogate for PSA testing). Since PSA
testing was conducted primarily in the clinical setting, it was
difficult to evaluate its use solely in screening programs.
However, the mortality of prostate cancer has decreased
worldwide independent of the intensity of PSA screening
(34). The results of ecological studies are difficult to inter-
pret because other positive factors, including improvements
in diagnostic tests and treatments, might influence the result
of these studies. Although many ecological studies have
been conducted in several countries, it has been difficult to
distinguish between cases that were being screened and those
that were being diagnosed. The studies that reported negative
results may have underestimated the effect of PSA screening,
since the follow-up period for mortality was short after the
peak incidence of prostate cancer. The Tyrol study showed
promising results compared with other regions of Austria
where PSA screening was not freely available (35). Using
the same data concerning the incidence and mortality of
prostate cancer, Vutuc et al. (36) reported different resuits.
Although an immediate reduction in prostate cancer mor-
tality was observed in the 70—79 years age group in Tyrol
after the introduction of PSA screening, it was difficult to
consider this to be the result of screening alone. In addition,
the prostate cancer mortality was stable in other age groups.

TEST ACCURACY

Sensitivity was estimated using the results of biopsies and
follow-up studies as the reference (12,37—45). With a PSA
screening cut-off value of 4 ng/ml, the sensitivity ranged
from 72 to 93%, and the specificity ranged from 90 to 98%.
A Japanese study reported that the cut-off value was
changed for different age groups to increase the sensitivity,
but this led to decreased specificity (41).

SURVIVAL ANALYSIS

In the report from the Rotterdam section of the ERSPC, the
5-year PSA progression-free survival after radical prostatect-
omy was 68% in the control arm and 89% in the screening
arm (P < 0.0001) (46). In the Japanese study, the relative
survival rate was around 100% in the screening group and
40% in the non-screening group (47).
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HarMS oF PROSTATE CANCER SCREENING
OVERDIAGNOSIS

The overdiagnosis rate and the duration of lead time were
estimated based on the cohort studies and modeling
(Table 5) (48—53). The overdiagnosis rate was estimated to
range from 20 to 84%. The lead-time duration was reported
to range from 5 to 7 years in most studies. Based on a simu-
lation model using the results of the ERSPC study, at age 55
years, the estimated lead time was 12.3 years and the over-
diagnosis rate was 27%; at age 75 years, the estimated lead
time was 6.0 years and the overdiagnosis rate was 56% (52).

Diacnostic TEst

Transrectal needle biopsy of the prostate is commonly used
as the reference standard in prostate cancer screening. In
Japan, other than case reports, there have been few reports
dealing with complications following needle biopsy. Miid
complications, such as hematuria, hematospermia and rectal
bleeding, were frequently reported, with rates of 2-23.6,
29.8-54.0 and 1.7-57.0%, respectively (Table 6) (54—-66).
Although more severe complications occurred far less fre-
quently, two biopsy-related deaths were reported in Japan
(65,66).

TREATMENT

Both radical prostatectomy and radiation therapy have been
commonly used for the treatment of clinically localized pros-
tate cancer. Both standard treatments are associated with
several complications (Table 7) (67—76). Urinary leakage
and erectile dysfunction were commonly reported for both
treatments. Although the complication rate following radical
prostatectomy was low in a Japanese study (75,76), there has
been no long-term follow-up study in Japan, such as the
Prostate Cancer Outcomes Study (71,72).

DISCUSSION

In the present systematic review, sufficient evidence for pros-
tate cancer screening using both DRE and PSA could not be
identified. Although many studies have addressed prostate
cancer screening, especially ecological studies, the results of
these studies have been inconsistent. To date, the effect of
PSA screening on mortality reduction, including three RCTs,
has not been properly evaluated. Recently, the Swedish
section of the ERSPC reported a reduction in metastatic
cancer (16). Although a decrease in metastatic cancer is a
significant effect of screening, the outcomes may differ with
motrtality as the endpoint. Therefore, Schrdder, who is chair
of the scientific committee of the ERSPC, concluded that the
Swedish study was not a representative of the results of the
entire ERSPC study (77). Although several guidelines were
published after publication of the resuits of the Swedish
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Table 6. Complications of biopsies
Author Published Research area Antibiotic  Number Complication (%)
year prophylaxis of
patients . . . . . .
Hematuria Hematospermia Rectal  Pain Fever Urinary Sepsis Patients
bleeding retention having at
least one
complication
Rietbergenetal. 1997 The Netherlands, Yes 1687 23.6 453 17 25 42 —
Rotterdam

Mkinen et al. 2002 Finland Yes 100 65 54 57 3 08 58
Horninger et al. 2005 Austria, Tyrol Yes 6024 12.5 29.8 40 08 e
Kapoor et al. 1998 USA Yes 242 6 1.5 10

Yes 241 2 0.4 7
Cooner et al. 1990 USA No 206 1

Yes 629 0.5
Rodriguez et al. 1998 USA Yes 128 47.1 9.1 8.2 132 1.7 9.1 63.6
Djavan et al. 2001 Austria, Belgium  Yes 1051 159 9.8 21 21 09 69.7
Raaijmakers et al. 2002 The Netherlands, Yes 5802 22.6 50.4 1.3 75 35 04 0.4*

Rotterdam

“Including one case who was admitted in ICU for septic shock.

study, they did not change their previous judgments and they
did not recommend PSA screening (78-80).

In developed countries, as the population has aged, inter-
est in prostate cancer screening has increased. Opportunistic
screening for prostate cancer using PSA has been conducted
worldwide. Although previous guidelines did not rec-
ommend prostate cancer screening using PSA and DRE,
PSA screening has rapidly disseminated as population-based
screening nationwide in Japan since the late 1980s. In 2007,
PSA screening was conducted as a pubic service in 42% of
local municipalities (81). Since the government stopped the
subsidies for cancer screening programs in 2001, the local
government could decide the method of screening programs
individually. Lacking the information of the previous guide-
lines, most local municipalities have chosen screening
methods based on the suggestions of their local health pro-
fessionals. To reduce cancer mortality, effective screening
should be implemented properly. In order to accomplish this,
we have to reconstruct the information delivery system
for cancer screening guidelines. The guidelines are published
in several forms; a full-text version, a concise version
and leaflets for the public. In addition, all of the guidelines
are posted on the following website: Promoting
Evidence-based Cancer Screening and Research Center for
Cancer Prevention and Screening, National Cancer Center
(http:/ganjoho.nce.go.jp/pro/index.html).

The decrease in the prostate cancer mortality rate is
impressive in countries where screening is more common,
such as in the USA. In the USA, in association with the
dissemination of PSA screening, prostate cancer mortality
began to decline around the early 1990s, around the same
time that the incidence decreased (82-84). If, based on

the previous research (48-53), the lead time is estimated
to be 5—7 years, a simultaneous and parallel decrease in
both mortality and incidence could not be explained by a
screening effect. Both the incidence and the mortality of
prostate cancer have been lower in Japan than in the
USA and European countries (1,85). Even if PSA screen-
ing has reduced mortality in the USA, it is difficult to
apply the result of PSA screening to Japanese situation
immediately.

Although prostate cancer screening has disseminated
worldwide, there are no programs for population-based
screening for prostate cancer. However, the American
Cancer Society recommends that both DRE and PSA screen-
ing be offered annually to men aged 50 years and over who
have a life expectancy of >10 years (86). The American
Urological Association published similar recommendations
(87). Similarly, the Japanese Association of Urology rec-
ommended population-based prostate cancer screening for
men aged 50 years and over (88). On the other hand, the US
Preventive Task Force judged that there was insufficient evi-
dence to recommend for or against routine screening using
PSA and DRE (78,79). In the new version revised in 2008,
the recommendation was not changed for men younger than
75 years. However, for men aged 75 years or older, they did
not recommend routine screening since harms outweigh the
benefit of prostate cancer screening. Most guidelines and evi-
dence reports published in European countries have not rec-
ommended prostate cancer screening (89-93). If prostate
cancer screening is conducted in clinical settings, most
guidelines have recommended shared decision making based
on appropriate information relating to the benefits and
haims.
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Table 7. Complications by treatment for prostate cancer

Published Research

Author Complication {6}

year area

Urinary Urinary Use Frequent Erectile

retention leakage of

Bowel Duration Short-term complications

urination dysfunction dysfunction (years)

pads
Radical protectomy
Stanford et al. 2000 USA 50.8 21.6 36.8 59.9 2
Schover et al. 2002 USA 85 43
Lu-Yao et al. 1993 USA 2% died and 8% suffered major
cardiopulmonary complications®
Steineck et al. 2002 Sweden 49 50
Potosky et al. 2004 USA 15.6 28.6 10.6 76.9 5
Potosky et al. 2000 USA 5 Cardiopulmonary complications 5.5%,
wound infection and/or hemorrhage
3.9%, urinary tract infection or prostatitis
5.5%, treated for urinary strictures
17.4%°
Madalinska et al. 2001 The 39 >6S5 years, 2 1
Netherlands 79
<65 years,
86
Talcot et al. 1998 USA 10 31.8 68.8 1
Arai et al. 2000 Japan Infection 7.5%, cardiopulmonary
complications 2.3%, death 0.2%
Hisasue et al. 2004 Japan 13.8 12.7 Infection 25.5--8.4%°
External beam radiotherapy
Potosky et al. 2004 USA 4.1 42 89 73.1 s
Potosky et al. 2000 USA 5 Cardiopulmonary complications 1.9%,
radiation proctitis 18.7%, wound
infection and/or hemorrhage 0.4%,
urinary tract infection or prostatitis 7.5%
treated for urinary sirictures 7.2%"
Madalingska et al. 2001 The 21 >65 years, 16 1
Netherlands 43
<65 years,
61
1998 USA 1.8 44 297 1

*Complication within 30 days after radical proctectomy.
bComplication within 60 days after radical proctectomy.
“Decreased by improvement of operational procedure.

There are currently two large-scale, ongoing RCTs, the
ERSPC and the PLCO, whose results could provide reliable
evidence of the effect of prostate cancer screening. The
results of both RCTs will not be available for several years,
and, at present, the efficacy of prostate cancer screening
remains unclear. Compared with Western countries, the mor-
tality of prostate cancer in Japanese men is around one-third.
Even if the effect of screening were to be evaluated by
large-scale RCTs, introduction of population-based screening
in Japan would require an original study to assess its feasi-
bility in Japan. Given racial differences, the results obtained
from studies conducted in other countries should be used

cautiously. A study evaluating the efficacy of PSA screening
is ongoing (88). At present, the effect of prostate cancer
screening remains unclear. However, if new evidence were
to be published, we are planning to revise the guideline as
soon as possible,

RECOMMENDATIONS

Based on the balance of benefits and harms, recommen-
dations were formulated for population-based and opportu-
nistic screening (Table 8). Benefits were defined as evidence
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Table 8. Recommendation for prostate cancer screening

Screening  Recommendation  Recommendations (language)

method grade
Population-based  Opportunistic
screening screening

DRE 1 Not Decision making at
recommended® individual levet®

PSA 1 Not Decision making at
recommended® individual level

*There is insufficient evidence to recommend for or against.

1f required, the health professional should explain that the evidence
regarding mortality reduction by cancer screening is unclear. In addition,
information about the harms is required. In such situations, the decision
regarding cancer screening should be made at the individual level.

that mortality from a specific cancer was reduced by a
cancer screening program.

Prostate cancer screening using either DRE or PSA is not
recommended for population-based screening due to insuffi-
cient evidence (Recommendation grade I). With respect to
opportunistic screening, if individuals request screening, they
should be given appropriate information, and decision
making should be made at the individual level.
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The study design of a randomized controlled trial (o evaluate the efficacy of thoracic CT screening for hung

cancer in Japan

Motoyasu Sagawa, Tomotaka Sobue, Kenji Eguchi, Tomio Nakayama, Kenji Nishii, Masami Sato, Hiroko
Tsukada, Takaichiro Suzuki, Toshiya Sato, Tomoshige Hayashi, Takeshi Kobayashi, Hiroshi Saito, Chisato
Hamashima, Ryutaro Kakinuma, Jun Misawa, Tsutomu Sakuma

The project team to evaluate the efficacy of thoracic CT screening for lung cancer
Department of Thoracic Sugery, Kanazawa Medical University

Low-dose thoracic CT screening for lung cancer can be an important measure to decrease lung cancer
mortality. However, the evaluation of the efficacy based on EBM is indispensable to adopt as the public
policy. The project team for thoracic CT screening in Kakizoe Team has made a plan of a randomized
controlled trial to evaluate the efficacy of thoracic CT screening for lung cancer in Japan.

Fifty thousand people of 50-64 years old are required. They are stratified by age/institution/smoking
situation. During next ten years, a half of them take CT (smokers: 10 CT, non-smokers: 3 CT and 7
roentgenogram), and the other half take 10 chest roentgenogram. Comparing with Roentgenogram Group,
forty percent of mortality reduction is expected in CT Group. The rough estimate of the research cost
reached three billion and eight hundred fifty-four million yen in 15 years.

Key words: low-dose CT, Lung Cancer Screening, Randomized Controlled Trial, Efiicacy
J Thorac CT Screen 2009;16:102-107
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