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Investigation of Helicobacter pylori stool antigen test in comparison
with gastric endoscopy and sermm pepsinogens

Kazuhiko INOUE, Mitsumasa TANI”, Masaharu YOSHIHARA?

1) Gastroenterology of Matsue Red Cross Hospital
2) Health Center of Hiroshima University

Summary

We investigated the Helicobacter pylori stool antigen (HpSA) test in comparison with gastric
endoscopy and serum pepsinogens(PGs). Ninety-four people (60 males and 34 females; mean age 53.1
v.0., range 3574 y.o) were recruited in human dry dock of Matsue Red Cross Hospital. The stool
antigen test was performed using the HpSA ELISA (Premier Platium HpSA, Meridian Diagnostics).
According to manufacture's instructions, an absorbance at 450/630 nm of <0.100 and _0.120 was
defined as negative and positive, respectively. Serum pepsinogens were measured by enzyme
immunoassay. We defined those subjects as positive for PG as those who had levels of PG I lower
than 70ng/ml and a PG I/1I ratio of less than 3.0. The HpSA positive rate in 92 cases except 2 cases
after Helicobacter Pylori (Hp) eradication was 59.8%. Two cases after eradication were both HpSA
negative. In 37 HpSA negative cases, endoscopical atrophic pattern were all CO & C1. On the other
hand, in 52 HpSA positive cases, endoscopical atrophic pattern were CO & C1 in 4 cases (7.7%), C2 &
C3 in 28 cases (53.8 %), O1 & 02 in 18 cases (34.6%), and O3 & Op in 2 cases (3.8%). PG II level was
higher in HpSA positive than in HpSA negative, significantly (p<0.01). PG I/1I ratio was lower in
HpSA positive than in HpSA negative, significantly (p<0.01). There was no PG method positive case
in 37 HpSA negative cases, but 17 cases (32.7%) were PG method positive in 52 HpSA positive cases.
In conclusion, gastric mucosa of HpSA negative cases was healthy without gastric atrophy, and
HpSA test may be useful for screening of gastric cancer.
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Background: The Research Center for Cancer Prevention and Screening programis a one-arm
prospective study designed to evaluate the effect of multiple modalities for cancer screening.
Basic programs consist of screening tests for cancer of the lung, esophagus, stomach, colon,
rectum, liver, gall bladder, pancreas and kidneys, in addition to prostate cancer screening for
males and breast, cervical, endometrial and ovarian cancer screenings for females.
Objective: To investigate the possibility of overdiagnosis, we compared the observed numbers
with expected numbers based on the model.

Methods: We calculated the expected number of cancers on the basis of negative or positive
history of screening tests within the previous year, based on assumed sensitivity and sojourntime.
Observed numbers of screen-detected cases for stomach, colorectal, lung, prostate and breast
cancer were compared with expected numbers.

Results: From February 2004 to January 2005, 3786 participants were enrolled in our study. The
overall cancer detection rate was 5.8% (119/2061) for males and 4.1% (71/1 725) for females.
No statistically significant difference was found between observed and expected cases for
colorectal cancer screening, gastric cancer screening for females and lung cancer screening
for males. Observed numbers of breast, prostate and lung cancer for females exceeded those
expected (P < 0.05).

Conclusions: Although cancer screening programs in the present study increased the detection
of potentially curable cancers, these modalities, particularly lung, breast and prostate screening,
might detect cancers which would not necessarily be clinically significant. We should therefore
weigh up benefit and harm for such cancer screening programs.

Key words: cancer screening — detection rate — sensitivity — sojourn time — overdiagnosis

INTRODUCTION

have been introduced in several local municipalities without

In an attempt to prevent premature death, the Health Service
Law for the Aged introduced cancer screening programs in
Japan for all residents over the age of 40 in 1983. Screening for
gastric and cervical cancer was introduced initially, and
colorectal, lung and breast cancer screening programs
followed. At present, five cancer screening programs are
conducted nationwide, and over 25 million people are
screened annually (1). Although the research group for cancer
screening in Japan recommended six cancer screening pro-
grams (2) in 2001, new modalities for cancer screening

For reprints and all correspondence: Chisato Hamashima, Research Center for
Cancer Prevention and Screening, National Cancer Center. Tsukiji 5-1-1.
Chuo-ku, Tokyo 104-0045, Japan; E-mail: chamashi@ncce.go.jp

evaluation by reliable studies. To reduce mortality from a
specific cancer, effective, evidence-based screening should
be conducted and appropriate management of quality assur-
ance is required.

In 2004, the Japanese Government initiated the Third-Term
Comprehensive 10-Year Strategy for Cancer Control, aimed
at reducing the incidence and mortality of cancer in Japan.
The Research Center for Cancer Prevention and Screening
(RCCPS) was established at the campus of the National Cancer
Center, Tokyo, in the same year. Although development of the
new modalities is worthwhile, a systematic approach for the
evaluation of cancer screening programs is required. In order to
investigate the efficacy of cancer screening. programs using
new modalities have been conducted. Variable cancers were
detected in the past year, but might consist of overdiagnosis

© 2006 Foundation for Promotion of Cancer Research
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cases. To investigate its possibility, we compared the observed
numbers with expected numbers based on the model.

SUBJECTS AND METHODS
CANCER SCREENING PROGRAMS

The RCCPS Cancer Screening Program is a one-arm prospect-
ive study designed to evaluate the effect of multiple cancer
screening modalities. This is a hospital-based program and
participants are enrolled on a voluntary basis. Age for the target
group was 50 years and over for males and 40 years and over
for females. Exclusion criteria were previous diagnosis of
cancer and followed-up for pre-cancerous disease based on self-
reporting. The research and screening methods were explained
to all participants using written materials and face-to-face
presentations by health-care professionals. In addition, parti-
cipants signed informed consent documents approved by the
National Cancer Center. All participants responded to a ques-
tionnaire concerning life style, smoking, alcohol intake,
nutrition, past history of disease including cancer, family
history and previous investigations within a year. These parti-
cipants will be followed using a questionnaire survey after the
baseline screening year. Follow-up studies include a hospital
survey to investigate medical records of cancer patients detec-
ted by cancer screening and interval cancer rates based on the
participant’s response. In addition, these participants are asked
to attend repeat screening 5 years after the baseline.

Basic programs consisted of screenings for esophageal,
gastric, colon, rectal, lung, hepatic, gall bladder, pancreatic
and renal cancer. Cancer screening modalities were as follows:
gastrofiberscopy (GFS) for the esophagus and stomach,; total
colonofiberscopy (TCF) or barium enema (BE) for the colon
and rectum; computed tomography (CT) and sputum cytology
for the lung; and abdominal ultrasonography (US) for the liver,
gall bladder, pancreas and kidneys. The participanis could
choose TCF or BE based on their preferences. For males,
prostate cancer screening was performed using an assay of
prostate specific antigen (PSA) serum levels with a cut-off
value of 2.7 ng/ml. For females, a combination of modalities
was performed: two-view mammography (MMG), US and
physical examination (PE) for the breasts, Pap smear for
the cervix, and magnetic resonance imaging (MRI) for the
endometrium and ovaries. Moreover, whole body scanning
using positron emission tomography (PET) with injection of
2.78 MBg/kg fluorine-18-FDG was provided as an optional
investigation. This study was approved by the Institutional
Review Board of the National Cancer Center.

COMPARISON OF OBSERVED AND EXPECTED
DETECTION NUMBERS

Numbers of subjects recruited into the program from February
2004 to January 2005 and observed numbers of detected
cancers were classified by 5-year age group and by gender.
In the questionnaire survey, we collected information on the
following investigations performed within the previous year

as follows: photofluorography, GES, fecal occult blood test
(FOBT), TCF, BE, chest radiography and MMG. We could
not obtain information regarding previous investigation of
CT for lung and PSA because these indicators were lack of
the questionnaire.

Since screening detects cancer in a large prevalence pool,
detection rate is influenced by previous investigations. Sojourn
time (ST) is the duration of the detectable, preclinical phase
of cancer (Fig. 1). The ST depends both on the natural history
of the cancer and performance of screening modalities.
Maximum lead time would therefore be achieved if screening
was performed at the beginning of the ST. Although ST and
sensitivity (SE) vary with age on individual cases, we used
estimated mean values obtained from literatures. For simpli-
city of the present study, we assumed the following conditions:
(i) ST and SE were constant in all age groups and (ii) SE was
constant throughout ST.

We calculated the expected numbers of gastric, colorectal,
lung, prostate and breast cancers in patients. The subjects are
divided into three groups based on the previous history as
follows: (i) subjects with no history of screening, (ii) subjects
with history by the same test and (iii) subjects with history by
the different test. In the first group, given that / represents
underlying incidence and P target population numbers, expec-
ted numbers (E) at prevalence screening, which corresponds
screening without previous investigation, can be derived from
the following formula: £ = [ x (P/100000) x ST x SE(3). PSA
screening is applicable to this case because previous history
cannot be obtained from the questionnaire. In the second
group, the expected numbers (Ex) is the sum of incidence
and false-negative cases of previous investigation (Fig. 2).
The sensitivity of modalityl assumed SE1 and ST1 for its
sojourn time. Ex is calculated as follows: Ex = [ x (£/100000) x
(ST1-(STi-1) x SE1) x SEl. The modality2 was previous
investigation, which is different from the modality of RCCPS
screening program. Similarly, the sensitivity of modality2
assumed SE2 and ST2 for its sojourn time. These cases are
the participants who have a screening history using other
modalities in colorectal, gastric and lung cancer screening.
When participants had history of previous investigation

No Lead time Clinically

detectable
cancer

detectable
(symptomatic)
cancer

! Sojourn time

S

<

<% =
Period in which cancer is detectable
by screening

Figurel. A graphical representation of the prognosis of clinical cancer and role
of screening.
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Figure 2. Calculation of expected numbers with previous examination using same modality. RCCPS: Research Center for Cancer Prevention and Screening;

I: Incidence; P: Target population numbers; SE: Sensitivity; ST: Sojourn time.

using modality2, the expected number (Ey) including false-
negative cases of previous screening is as follows: Ey =/ x
(P/100000) x (ST1-(ST2 x SE2)) x SE1 (Fig. 3).

The incidences of gastric, colorectal, lung, prostate and
breast cancer were obtained from estimations calculated by
cancer registries (4), while the ST and SE of breast cancer
screening were assumed based on published reports (3,5-9).
The ST or lead time of prostate cancer screening was determ-
ined from published articles and it ranged from 5 to 15 years
(10-17). In other modalities, SE has been reported without
adjustment for ST (18-20). In the baseline analysis, SE was
assumed as follows: 70% for GFS; 70% for BE; 70% for TCF;
80% for CT; 80% for the combination of MMG, US and PE:
70% for MMG; 70% for PSA; 50% for chest radiography; 50%
for FOBT; and 60% for photofluorography. ST was assumed as
follows: 5 years for GFS; 5 years for BE; 10 years for TCF,
5 years for CT; 5 years for a combination of MMG, US and PE:
4 years for MMG only; and 10 years for PSA screening. In
colorectal cancer screening, ST of immunological FOBT was
assumed to be 2 years [published reports which reported the
range from 2 to 4.70 years using various estimation models

(21-23)]. The ST of chest radiography is 1 year based on
previous reports (24,25). No references to ST of photofluoro-
graphy could be found; this was assumed to be 3 years in the
present study. We estimated E of detected cancers and com-
pared these with observed numbers (O) to calculate the ratio
O/E. The observed and expected numbers of detected cancer
were compared using the chi-squared test. A sensitivity ana-
lysis was used to assess the effect of varying individual model
parameters during the construction and testing of the models:
this was performed to assess the effects of changes in our
assumptions regarding ST and SE. We conducted a sensitivity
analysis in the cases in which difference of the ratio O/E was
significant.

RESULTS

Table 1 presents the distribution of all participants by S-year
age group and by gender. From establishment of the study in
February 2003 to January 2004, 3786 participants were
enrolled: 2061 males and 1725 females. In both genders,
most participants (over 25%) were in the 60- to 64-year age
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Figure 3. Calculation of expected numbers with previous examination using different modalities. RCCPS: Research Center for Cancer Prevention and Screening;

I: Incidence; P: Target population numbers; SE: Sensitivity; ST: Sojourn time.

groups. Of participants over 70 years of age, 5.5% (114/2061)
were males and 3.9% (67/1725) were females. Almost 90% of
participants came from the Tokyo metropolitan area and the
s2ven surrounding prefectures. Regarding colorectal cancer
wreeming. TCF was performed in 83.6% (1723/2061) of
male participants and 77.8% (1342/1725) of female parti-
cipants. and the remaining 15.4% (317/2061) of male and
19.9% (343/1725) of female participants had BE. PET scans
were performed for 79.0% (1629/2061) of males and 74.3%
(1282/1725) of females. In the first year of the RCCPS pro-
grams, 190 cancers were detected (Table 2). The detection
rate for all cancers was 5.8% (119/2061) for males and
4.1% (71/1725) for females. Approximately twice as many
males as females had undergone TCF within the previous
year {Table 3). In contrast, GFS had been performed in
similar numbers of males and females. The frequency of
MMG within the previous year was 18.5% (317/1712).
Expected numbers of detected cancers were calculated by
classifying participants into groups by screening modalities for

gastric, colorectal, lung, prostate and breast cancer (Table 4).
In males, expected numbers of cancers were as follows: gastric
cancer, 15.3 cases; colorectal cancer, 2.3 cases for BE and
21.9 cases for TCF; lung cancer, 10.9 cases; and prostate
cancer, 7.0 cases. In females, expected numbers were as fol-
lows: gastric cancer, 3.7 cases; colorectal cancer, 1.1 cases for
BE and 7.6 cases for TCF; lung cancer, 2.4 cases; and breast
cancer, 6.2 cases. For TCF screening, observed numbers were
almost equal. The observed numbers for gastric cancer were
almost two times than expected numbers. But, in females, it
was not significantly different. On the other hand, lung cancer
was observed seven times more often in females but nearly
equal in males. Prostate cancer and breast cancer were both
detected over two times more frequently than expected. On the
sensitivity analysis of prostate, breast and lung cancer screening
for females, expected numbers of prostate and lung cancer
increased in accordance with ST and SE. For prostate cancer
screening, O/E ratio ranged between 5.36 and 16.07 according
to SE values from 30 to 90% when ST was sct at 5 years;
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Table 1. Distribution of participants in RCCPS (February 2004-January 2005)
All participants Sex Age a
40-44 45-49 50-54 55-59 60-64 65-69 70-74 7579 80 years over All

Male 0 0 311 500 552 554 89 23 2 2061
(%) 0.0 0.0 15.1 24.2 26.8 269 43 1.1 0.1 100.00
Female 126 156 260 375 429 312 51 14 2 1725
(%) 7.3 9.0 15.1 21.7 249 18.1 3.0 0.8 0.1 100.00

Examinees within participants

BE Male 0 0 48 69 91 92 13 3 1 317
Female 25 31 46 66 86 77 7 4 1 343

TCF Male 0 0 257 427 488 457 73 20 1 1723
Female 97 121 208 298 337 230 40 10 1 1342

PET Male 0 0 250 405 450 423 78 21 2 1629
Female 78 114 196 276 334 228 41 13 2 1282

BE: barium enema; TCF: total colonoscopy; PET: positron emission tomography.

Table 2. Age distribution of screen-detected cancer and detection rate by screening modality among the participants in the RCCPS (February 2004-January 2005)

Cancer Modality Sex Examinees Detected numbers (years) Detection
40-44 4549 50-54 55-59 60-64 65-69 70-74 75-79 Above 80 AlI € (%)
Esophagus GFS Male 2040 0 0 0 0 2 5 1 0 0 8 0.39
Female 1684 0 0 0 0 0 0 0 0 0 0 0.00
Stomach GFS Male 2042 0 0 0 5 11 10 2 0 0 28 1.37
Female 1684 0 1 2 0 1 3 0 0 0 7 042
Colon and rectum BE Male 317 0 0 0 1 1 1 1 0 0 4 1.26
Female 342 0 0 1 1 0 2 0 0 0 4 1.17
Colon and rectum TCF Male 1723 0 0 3 1 9 10 3 0 0 26 1.51
Female 1342 0 0 4 1 3 6 0 1 0 15 1.12
Lung CcT Male 2061 0 0 1 2 3 7 0 i 0 14 0.68
Female 1697 2 1 S 5 1 3 1 0 0 18 1.06
Prostate PSA Male 2042 0 0 1 3 5 12 2 1 0 24 1.18
Breast MMG + US + PE  Female 1712 2 3 2 3 2 0 2 0 1 15 0.88
Others Male 2061 0 0 4 0 4 0 0 0 15 073
Female 1725 1 2 2 2 i 2 1 1 0 12 0.70
All cancer Male 2061 0 0 9 12 35 52 9 2 0 119 5.97
Female 1725 5 7 16 12 8 16 4 2 1 71 4.12

GES: gastrofiberscopy; BE: barium enema; TCF: total colonoscopy;
US: ultrasonography; PE: physical examination.

CT: computed tomography;PSA: prostate specific antigen; MMG: mammography;

Detected cancers included these cases: multiple cancers at the same organ (5 persons, 11 cancers) and multiple cancers at multiple organs (6 persons, 13 cancers).

observed numbers of prostate cancer always exceeded
expected numbers at any cases if ST was changed from 5 to
I5 years. For lung cancer screening for females, O/E ratio
ranged between 6.72 and 12.10 according to SE values
from 50 to 90% when ST was set at 5 years; observed numbers
of breast cancer were three times more than expected at any
cases if ST was changed from 5 to 10 years.

DISCUSSION

The efficacy of reducing mortality rates from cancer has been
established for several cancer screening programs. Based on
these studies, the research group for cancer screening in Japan
recommended the following six cancer screening programs
(2): photofluorography for gastric cancer, fecal occult blood
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Table 3. Proportion of having previous investigations within a year by
screening modalities

Examination Modality Previous examination within a year
Male (%) Female (%)
Stomach XP 43.5 (887/2040) 30.0 (505/1684)
GFS 28.7 (586/2040) 23.3 (393/1684)
Colon and rectum  FOBT 52.7 (1074/2040)  40.7 (685/1684)
BE 4.9 (99/2040) 3.0 (50/1684)
TCF 15.4 (315/2040) 8.3 (139/1684)
Lung Chest X-ray ~ 73.9 (1524/2061)  62.0 (1052/1697)
Breast MMG - 18.5 (317/1712)

The percentage of previous examination compared males and females using
the chi-squared test.

XP: gastrophotofluorography; FOBT: fecal occult blood test; GFS: gastrofiber-
scopy; BE: barium enema; TCE: total colonoscopy.

PSA: prostate specific antigen; MMG: mammography; US: ultrasonography;
PE: physical examination.

test for colorectal cancer, chest radiography and sputum cyto-
logy for lung cancer, Pap smear for cervical cancer, a com-
bination of physical examination and mammography for breast
cancer, and hepatitis virus markers for hepatocellular car-
cinoma. Recently, the guideline for colorectal cancer screening
has been revised, and chemical and immunological fecal occult
blood tests have been recommended as population-based
screening (20). Both TCF and BE could be introduced in
opportunistic screening as long as well-controiled risk man-
agement is performed. Although these guidelines follow evid-
ence-based cancer screening programs, new modalities which
show no evidence of mortality reduction have rapidly been
disseminated. These new modalities, such PET, CT and
GFS, possess high sensitivity and are therefore anticipated to
detect early cancer; however, while they are useful for cancer
detection, their effectiveness in cancer screening is unclear.
The detection rates in our study were higher than those of
population-based screening (20). There are two possibilities
for this difference. First, for over 70% of participants, it was
the first experience that they were examined by GES, TCF, BE,
CT and MMG. When screening is initiated, an apparent excess
of diagnosed cancers is inevitable, because in the first round of
screening a large number of cancers that would have occurred
in future are diagnosed earlier. Second, the sensitivity of the
modalities in our study was superior to those of population-
based screening (18-20). Population-based screening pro-
grams have been conducted using chest radiography and spu-
tum cytology for individuals at high risk of lung cancer, while
similar programs using photofluorography for gastric cancer
and immunological fecal occult blood testing for colorectal
cancer have also been performed. Considered these conditions,
we calculated the expected numbers of detected cancers in our
cohort based on assumptions of sensitivity and sojourn time
in several modalities. The difference of observed and expected
numbers could be changed according to use of the data. We

conducted a sensitivity analysis to investigate the robustness
because it was possible that our conclusion would be changed
according to the data used for the analysis. For example, we
used incidence rates obtained from population-based cancer
registries. The incidence rate from cancer registries is the
weighed average of incidence among the population with
and without previous history of screening. These assumptions
might introduce under- or overestimation.

In the cases of prostate, breast and gastric cancer for males
and lung cancer for females, the observed numbers exceeded
expectation and were similar to those expected in the other
cases. High detection rate is a consequence of the screening
itself, i.e. overdiagnosis, especially in prostate and lung cancer
for females. Overdiagnosis has been pointed out and was a
major harm in both screening programs (26). Although the
test was conducted using the same modality for lung cancer
screening, the results were different between males and
females in our study. The difference of two groups might
be explained by the difference of the history of chest
radiography. Strauss et al. (27) state that the overdiagnosis
hypothesis is counter to virtually all known data on the natural
history and biological behavior of lung cancer. In recent
screening studies, both detection rate and stage I cancer by
CT exceeded that of chest radiography (28,29). For the very
reason, overdiagnosis could be a more serious problem
for CT screening. On the other hand, the cut-off point for
prostate cancer screening is controversial. PSA value of
4.0 ng/ml is a popular cut-off point for prostate cancer screen-
ing; 2.7 ng/ml was used in the present study. However, only
two cases (8.3%) of the detected prostate cancers exhibited
PSA levels below 4.0 ng/ml. In the European Randomized
Study of Screening for Prostate Cancer, the cut-off PSA
level was changed from 4.0 to 3.0 ng/ml (30). Krumholtz
and colleagues (31) found a prostate cancer incidence rate
of 22% in patients with 2.6-4.0 ng/ml PSA- based on
biopsies of 94 patients with clinical stage Tlc. Recently, the
prevalence of prostate cancer was reported to be 14.9% for
those with PSA values below 4.0 ng/ml (32). Of these tumors,
15% contained Gleason pattern 4, indicating that high-grade
cancer occasionally occurs in the presence of low PSA.
Disagreement exists as to the best cut-off value for PSA.
Greater detection of prostate cancer increases the risk of
overdiagnosis and overtreatment, which can cause erectile
dysfunction and urinary incontinence. The risk of overdia-
gnosis has been reported as more than 43% within a screening
population with a 4-year screening interval (13). Etzioni and
colleagues calculated the overdiagnosis rates of prostate cancer
screening as 29% for whites and 44% for blacks, based on
SEER-Medicare database (14). Men with low-grade prostate
cancer (Gleason score of 2-4) have minimal risk of dying
from prostate cancer during 20 years of follow-up compared
with men with high-grade prostate cancer (Gleason score
of 8-10) (33). On the other hand, Bill-Axelson et al. (34)
reported that radical prostatectomy reduces disease-specific
mortality and overall mortality compared with watchful wait-
ing. Including selection of therapy, the efficacy of prostate
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Table 4. Comparison of the observed and expected numbers of cancer by screening modality
Cancer screening  Modality Baseline analysis Male Female
Sensitivity (%) Sojourn time  Observed ~ Expected O/E  P-value Observed Expected O/E  P-value
(years) numbers  numbers numbers  numbers
Stomach GFS 70 5 28 15.31 1.83  0.0463 7 3.69 1.90  0.3649
Colon and BE 70 5 4 2.25 1.78  0.4120 4 1.08 370 0.1781
rectum
TCF 70 10 26 21.90 .19  0.5610 15 7.64 1.96 0.1427
Lung CT 80 5 14 10.86 1.29 05473 18 2.38 7.56  0.0021
Prostate PSA 70 10 24 7.00 343 0.0022 - - - -
Breast MMG+US+PE 80 5 - - - - 15 6.22 2.41  0.0488

The observed and predicted numbers of detected cancer were compared using the paired t-test. XP: gastrophotofluorography; FOBT: fecal occult blood test; GES:
gastrofiberscopy; BE: barium enema; TCF: total colonoscopy; PSA: prostate specific antigen; MMG: mammography; US: uitrasonography; PE: physical examination.

O/E = observed numbers/expected numbers.

cancer screening programs is still unclear. Although the cancer
screening programs in the present study increased the detection
of potentially curable cancers, these modalities might detect
tumors that would not be clinically significant. We should
accordingly weigh up the benefits and harms of cancer screen-
ing using these modalities, and such information should be
given to the participants of our study.

'The present study is the first report from the RCCPS and has
several limitations. First, our cohort of around 4000 volunteers
Is insufficient to observe reduction of mortality rates from
specific cancer and no comparable group was included.
Second, participants were volunteers who were receptive to
screening by the new modalities. Hence, a self-selection bias
could not be excluded. In the present study, we estimated
expected numbers using a simple model based on approximate
assumptions. However, to estimate correct sojourn time accur-
ately and to modify our model accordingly, lengthy follow-up
is needed. We have started follow-up studies, which include
an annual questionnaire survey of participants and a hospital
survey to acquire information on cancer patients. Information
concerning interval cancer can be obtained through this survey,
and sensitivity and sojourn time of several cancers can be
reinvestigated based on the new model. In addition, we aim
to investigate all participants using the same modalities after
5 years and are planning further programs to evaluate the
accuracy of the screening modalities.
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Comparison of Laryngeal Cancer Mortality in Five Countries: France, Italy, Japan, UK and
USA from the WHO Mortality Database (1960-2000)

Laryngeal cancer mortality age-standardized rates (ASRs), using 1985 Japanese standard population, are shown for Japan, USA,
UK, France and Italy (Fig. 1). In all of the countries, males have higher ASRs compared with females. For males, ASRs have been
decreasing since 1970s in Japan and France. ASRs in the other countries have been gradually decreasing in recent years. For
females in Japan, ASRs drastically decreased until 1990 and since then have been slightly decreasing. In Italy, a mild decreasing
trend is observed after the middle of the 1980s. In the USA, ASRs increase until 1980. The others remained roughly flat for four
decades.

Mortality trends in males are shown by age group according to year of death (Fig. 2). In Japan, the USA and the UK, decreasing
trends are observed among age groups under 70 years old. In France and Italy, mortality rates are higher than in the other three
countries for all age groups and there are decreasing trends after passing peaks between 1970 and 1980. Japan has the greatest
difference in mortality rates between the 40-44 and 85+ age groups, while France and Italy have only a small difference between
those age groups. Mortality trends in females are shown by age group according to year of death (Fig. 3). In Japan, mortality rates
have been decreasing for all age groups. There is no obvious trend in the other countries.

Mortality trends in males are shown by age group according to year of birth (Fig. 4). In J apan, mortality rates decreased from the
birth cohort born in 1900 onwards. In the USA, a mild decreasing trend is observed from the birth cohort born 1920. In the UK,
mortality rates have been decreasing with the birth cohort born before 1920. After the birth cohort bom in 1920, however, a
decreasing trend is not observed. In France and Italy, mortality rates in the 40-64 age groups exhibit a peak with the birth cohort
born around 1930. Mortality trends in females are shown by age group according to year of birth (Fig. 5). Decreasing trends are
observed from the birth cohort born in 1900 in all of the countries except the USA. In the USA, as well as for the 4064 age group
for males in France and Italy, there is a peak in mortality rates with the birth cohort born around 1930.

Japan
) — USA
Mortality for laryngeal cancer - -UK
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Figure 1. ASRs for laryngeal cancer for males and females: age-standardized with 1985 Japanese standard population, rates per 100 000.
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Mortality for laryngeal cancer by age group, year of death
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Source: WHO Mortality Database

Figure 2. Age-specific rates over 40 years of age by year of death for laryngeal cancer in five countries, males, rates per 100000.

Mortality for laryngeal cancer by age group, year of death

Females
Japan USA UK France italy

1980~
1990~
2000-

] 1 | | 1
o o © o ©
© O O © I~
o & O o O
- - & = -

1960-
1970~
1980~
1990-
2000-
1960~
1970~
1980~
1990~
2000~
1960-
1970~
1980~
1990~
2000~
1960-
1970~

Source: WHO Mortality Database

Figure 3. Age-specific rates over 40 year§ of age by year of death for laryngeal cancer in five countries, females, rates per 100000
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Mortality for laryngeal cancer by age groUp, year of birth
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Figure 4. Age-specific rates over 40 years of age by birth cohort for laryngeal cancer in five countries, males, rates per 100000.

Mortality for laryngeal cancer by age group, year of birth

Females
Japan USA UK France ltaly

ey

0.5

0.1

i i ] } 1 t ' i t 1 i ) i i | 1 i | t 1 | 1 | t i

Q0 O O o O o o o O o o O o o o o O O o o Q QO o O o
© O N T © X O N ¢ © ©® O o < © ©© O N T © ® O N T O
o O o O x O O O o ®x o o O O o O O O O o o O o O
= v v e e - v = = — o v e ™ e L

Source: WHO Mortality Database

Figure 5. Age-specific rates over 40 years of age by birth cohort for laryngeal cancer in five countries, females, rates per 100000.
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Note: Original data is downloaded from WHO Mortality Database (version as of August. 2004). The data was then tabulated by
L Yoshimi with 161 (ICD-7,8,9), and C32 (ICD-10). Responsibility for this presentation and interpretation lies with the authors,
not the WHO Mortality Database.
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