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However, the 5-year survival rate in pathological
stage I patients did not differ between the 2 periods
(774% vs. 781%, p=0.3532, Fig. 3).

We also investigated the effect of time difference
of screening on survival by uni- and mulitivariate
analyses. On univariate analysis, the late era as well
as younger age (<70 years oid), female gender,
adenocarcinoma histology, and clinical stage I were
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significantly associated with better prognosis (Table
3). Multivariate analysis using Cox’s proportional
hazard model also showed that the clinical stage was
the most significant variable and that age was the
second most significant. As well, the sereening time
period was also confirmed as a significant prognostic
factor (hazard ratio=0.685, 95% confidence
interval: 0.563-0.832, p=0.0002; Table 4).

Table 2  Survival of patients with lung cancer according to clinical stage
Stage Early period (1876 — 1984) Late pericd {1989 - 1997)
No. of patients MST (mo) No. of patients MST {mo) pvalue
| 158 (57%) not calculated 338 (63%) not calculated 0.3532
il 45 (16%) 17.3 43 (8%) 29.6 01277
A 25 (9%} 14.8 84 (16%) 21.7 0.2288
B 12 (4%) 10.3 29 (5%) 13.8 0.i1149
3" 38 (14%) 58 47 (9%) 8.6 0.0423
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Survival curves of lung cancer patients according to era {early period vs. laie period). Kaplan-Meier Method: thick line, late

A, Survival curves according to resection {173 patients vs. 378 patients); B, Survival curves according to chemotherapy (65 patients
vs. 70 patients); C, Survival curves according to radiotherapy (18 patients vs. 36 patients); D, Survival curves according to support-

ive therapy alone (20 patients vs. 57 patients).
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Table 3  Univariate analysis Discussion
. No. of Median survival
Variables . . pvalue
patients _time (months) In order to confirm the recent
Era 1084 076 - 0.0054 improvement in lung cancer screening, we
1976~ : ‘ designed the present study and found that
1989-1997 541 498 , . .
Age: the survival of patients detected in the
less than 70 year-old 467 - <0.0601 late period was significantly better than
70 year-old or older 350 29.3 that in the early period, though
Sex: statistically significant differences
male 556 348 < 0.0001 bet i iod . linical
female 261 " etween time periods in clinica
Histology: characteristics, such as histology and
adenocarcinoma 482 60.0 <0,0001 stage, were not observed. There are
~_non-adenocarcinoma 335 28.9 several possible explanations for the
Clinical stage: statistically significant survival benefit
StagE[ 494 - < 0.0001 bt . d . th 1 & . d
stage -V 323 12.4 obtainec 1n the “ate period.
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Fig. 3  Survival curves of lung cancer patients according to

pathological stage (early period vs. late period). Kaplan-Meier
method; thick fine, late peried; thin line, early period.

A, Suvival curves of patients with p-stage i disease (95 patients
vs, 230 patients); B, Survival curves of patients with p-stage ll-
IV disease (71 patients vs. 99 patients).

First, more patients with an earlier
stage of lung cancer, even though
technically within the same stage, may
have been detected in the late period. The detection
rates of hung cancer did not differ between the 2
groups: 0.0470% of participants screened between
1976 and 1984 and 0.0491% of those screened
between 1989 and 1997. However, the resection rate
in the late period was higher than that in the early
period (69.9% late vs. 62.7% early, p=0.038). By
using a larger film (100 % 100 mm miniature photofluo-
rography) and higher tube voltage (140kV), more
information could be obtained on chest xray
examination compared with the previously used
method (70X70mm miniature photofluorography
with a tube voltage of 100kV). This may have
enabled the detection of earlier lung cancer.
Furthermore, better training of doctors performing
the sereening and prompt examination of suspected
cases became possible due to the Health and Medical
Services Law for the Aged; and this also may have
influenced the results.

Second, the advancement of lung cancer treatment
modalities may have improved the results of
screening in recent years. In the present study, the
survival of patients with stage II-IV disease in the
late period was significantly better than that in the
early period, yet no improvement was shown for
patients with stage I disease (Fig. 3). Advancements
in chemotherapy may have affected these results.
This would appear to be confirmed by the fact that
survival improvement was obtained only in patients
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Table 4  Multivariate analysis than that in the early peried; and (ii)
Prognostic facior Hazard ratio 95%CI* p-value multivariate analysis showed that the
- 080 0.563-0.8%2 10002 sereening time period was a

ra ! 563-0. . I .

(1989-1867 vs, 1976-1984) ngmﬁcan.t prog.nods.tlc factor. These
Clinical stage 3.99 3.288-4,841 < 0.0001 observations inaicate a greater
(stage IV vs. 1) efficacy for the recent screening
Age 1.64 1.333-1.951 < 0.0001 program than for case-control studies
(=70 vs. <70 y0) in the early period. Furthermore, a
Sex 131 1.050-1.623 0.0343 reanalysis of the Mayo Lung Project
{male vs. femalg) . .

Histology 1.08 0.870-1.298 05607 data, which showed that the survival

(non-adencca. vs. adenoca.)

in the screened population was

*95%CI = 95% confidence interval,

receiving chemotherapy (Fig. 2). However, the
majority of the patients detected by mass screening
might have had non-small cell lung cancer, and there
were no remarkable advancements in systemic
chemotherapy for such cases during the period
between the former and latter screening programs.
Thus, it appears to be unrealistic to assume that
advancements in chemotherapy could be the main
reason for the improvement in survival seen in the
late period.

Third, a recent increase in peripheral lung
adenocarcinoma, which can be detected by chest
x-ray without difficulty and generally has a good
prognosis, may have affected the results. In the
present study, the proportion of adenocarcinoma was
shown, in fact, to have increased in the late period.

There are several limitations in this study. The
current study may have a lead-time bias; however,
although the proportion of pathological stage I
patients among those undergoing resection was
significantly higher in the late period, the survival of
stage | patients did not differ between the 2 time
periods. This suggests that its bias might be minimal.
As another problem, we did not assess cost-
effectiveness of the recent screening program; the
survival advantage we demonstrated was the principal
goal of the study. Based on these limitations, the
results we obtained should be cautiously interpreted.

In eonclusion, we found that (i) the survival of
patients with lung cancer detected in the late period
was significantly better than that of those in the
early period; (i) among the patients undergoing
resection, the proportion of pathological stage I
patients in the late period was significantly higher
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superior to that in the unscreened
population [14), has been
encouraging. Therefore, we have to reconsider the
effectiveness of lung cancer screening and to continue
studying how to improve its sensitivity and
specificity. '
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Table 2, Characteristics of patients with plaural plaques

Mo, of patients 14

Male/female 14/0
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Detected on chest X-P lyes/no)  6/8
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Chest X-ray cT
Figura 1. N, of patiants with pleural plaques detacted by chast X-ray or CT
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Pleural plaques detected by lung cancer screening with low-dose spiral CT
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The incidence of malignant mesothelioma related to asbestos exposure is increasing in
Japan. It is important to know the prevalence of pleural diseases by environmental
ashestos—exposure among the residents in addition to workers in asbestos—related
occupations. Pleural plaques are considered the significant radiographical findings of
exposure to asbestos. However, the prevalence of pleural plaques in Japanese residents
remains unclear. This study was undertaken to assess the prevalence of pleural plaques
detected by CT screening, which was performed for 621 residents (592 male and 29 female)
in K city, western part of Okayama Prefecture on 2000. Fourteen of 621(2. 3%) had pleural
plaques detected by CI, however, only 6 (I.0% could be found by chest X-ray. The
prevalence of pleural plaques detected by chest CT screening was 2. 3 times compared to
prevalence detected by chest X-ray screening. CT screening assists in detecting pleural
plaques. '

Key words: Thoracic CT screening, Asbestos, Ashestos plaque
J Thorac CT Screen 2006;13:133-137
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A follow-up study of the cohort population who had a checkup in lung cancer CT screening program

FHAERED, BPEFEZE?

D BN AT A o & — B AT - IR
D (B HSNETFHESRS CTRNE

Naoyuki Okamoto?, Toshihiko Tanaka®

1) Division of Cancer Prevention and Cancer Control, Kanagawa Cancer Center
) Division of CT Examination, Assoclation of Kanagawa Preventive Medicine

Abstract

An evaluation study about the effectiveness of lung cancer screening program using a low-dose CT
has been carried out. The object of this study is a cohort population with 1,936 who received CT
screening more than once at the Association of Kanagawa Preventive Medicine for periods from a CT
screening start point in time of April, 1996 to August, 2002. A follow-up survey about lung cancer
incidence, mortality, and moving to outside the Kanagawa Prefecture has been conducted
chronologically. Twenty-six lung cancer patients were checked from this cohort population by CT
screening. The follow-up survey by inquiry to the government office of cities, towns and villages until
the end of December, 2002, the dead of 37 examples and the persons on moving to outside of 27
examples were confirmed. Inspecting the death certification with permission of Japanese
Government, the cause of death was revealed and all cancer death was 22 examples including lung
.cancer of 5 examples. The analysis was executed by the standardized detection ratio (SDR) and the
O/E ratio using the person-years method. As a result, the SDR of lung cancer incidence was a high
value of 3.78 (p < 0.01). The O/E ratios of the all death, the all cancer death and the lung cancer death
were 0.41 {p < 0.01}, 0.63 (p < 0.05), and 0.72, respectively. In spite of the high SDR, the lung cancer
mortality rates do not decrease at all. It is necessary to extend an observation period of this cohort
and to confirm a decrease effect of the lung cancer mortality in future.

Key Words: CT screening, follow-up study, evaluation
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