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Present and future of a randomized controlled trial in Japan evaluating
the efficacy of lung cancer screening using low-dose thoracic CT

Motoyasu Sagawa*1, Kenji Nishii, Tomotaka Sobue, Kenji Eguchi, Tomio Nakayama, Masami Sato
Takeshi Kobayashi, Hiroshi Tanaka, Satomi Takahashi, Tomoshige Hayashi, Takaichiro Suzuki, Toshiya Sato
Chisato Hamashima, Hiroshi Saito, Katsuhiro Ichikawa, Kaoru Oketani, Maki Hosoi, Kyoko Sato, Ryutaro Kakinuma
Jun Misawa, Makoto Tanaka, Chiaki Endo, Akira Sakurada, Takashi Kondo, Tohru Kanno, Tohru Hiura
Akira Yokoyama, Yuzo Kurita, Tsutomu Sakuma, Yoshinori Kibe, Kozo Nishida, Satoru Mizukami, Kazuhiro Ikeda
Tetsuo Matsunaga, Kazuhiro Miyazaki, Mutsuhiro Sanada, Katsuo Usuda, Yuichiro Machida, Masakatsu Ueno
Nozomu Motono, Takeyuki Nuinzu.n., Takuo Shibayama ,A Shigeru Nakada, Hirofumi Nakayama
{chiro Kanetsuki, Hiroaki Kobayashi, Junko Qhmori
The Study Group of the Japanese Randomized Trial for Evaluating
the Efficacy of Low-dose Thoracic CT Screening for Lung Cancer
Department of Thoracic Surgery, Kanazawa Medial University

Abstract

Background: A randomized controlled trial is now being conducted in Japan to evaluate the efficacy of lung
cancer screening by low-dose thoracic computed tomography (CT) among people with a smoking history
less than 30 pack-years. 4

Methods: Participants in the trial were recruited from residents, who were 50-64 years old with a smoking
history less than 30 pack-years and underwent regular lung cancer screening using chest roentgenogram
(CXP) in the previous year. The participants were randomly assigned into 2 groups (CT group and XP
group) , and low-dose thoracic CT was provided in the first and the sixth year for each participant assigned to
the CT group, whereas CXP was provided in the first year for each participant assigned to the XP group, and
all participants are encouraged to receive routine lung cancer screening using CXP annually for 10 years.
Results: As of March 2012, 1547 people from 4 municipalities in J. apan were regarded as potential candidates
and recruitment letters were sent to them. Of those candidates, 412 attended a meeting for explanation and
recruitment to the study. Finally, 396 people (26 %) participated in the study.

Conclusion: The compliance of recruitment in the study was considerably high, in comparison to other

similar trials.

Key words: Low-dose thoracic CT, Lung cancer screening, Efficacy, Randomized controlled trial
J Thorac CT Screen 2012; 19: 196-203
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D AREZOHE-EIET XA EZDOER -
EAREMES CT 2 OB MM & NLST
The efficacy of lung cancer screening with Jow-dose thoracic CT:
The results of NLST and its interpretation

TN Jofk. BHE OBHR. JHy B, ITHBE—
LB IER. KB OE, EAH M
SRERKY RIS

Motoyasu SagaWa, Katsuo Usuda, Makoto Tanaka, Yuichiro Machida,
Masakatsu Ueno, Nozomu Motono, Tsutomu Sakuma
Department of Thoracic Surgery, Kanazawa Medical University

Abstract

Results of National Lung Screening Trial (NLST), a randomized controlled trial to assess the efficacy
of lung cancer screening using low~dose CT in comparison to chest roentgenogram, have recently been
published. Approximately 53,000 people were recruited from smokers (BI 600 or over) among male
and female aged 55~ 74, then 1:1 randomized to the control group and the study group. The subjects
in the study group and in the control group underwent low-dose chest CT and chest roentgenogram
once a year for three years, respectively, and were followed thereafter. Compliance in both groups was
over 90% . The lung cancer mortality rate in the study group decreased by 20% in comparison to that
in the control group. However, there were many false-positive subjects in the CT screening group.

NELSON, another randomized controlled trial in Europe, is now being conducted with a low test-
positive rate. If the results of NELSON can prove reduced mortality, the efficacy of thoracic CT screen~-
ing for lung cancer in smokers will be established. However, it will not be easy to adopt such a CT
screening program for lung cancer as population—based screening, because there are problems associated
with both quality control and cost-benefits.

On the other hand, concerning the efficacy in non-smokers, Nakayama team has compiled a cohort
study, and the results are expected to be reported in the near future. In addition, a randomized con-
trolled trial is being conducted by the JECS Study Group in Japan. It is necessary to evaluate the effi-
cacy of CT screening for lung cancer in Japan, because this screening modality was launched first in our
country.

Keywords: lung cancer screening, thoracic CT screening, NLST
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Screening for Lung Cancer: Present and Future: Motoyasu Sagawa, Katsuo Usuda, Hirokazu Aikawa, Makoto Tanaka,
Yuichiro Machida, Masakatsu Ueno and Tsutomu Sakuma (Dept. of Thoracic Surgery, Kanazawa Medical University)
Summary

A certified method for lung cancer screening in Japan is the combination of chest X-ray and sputum cytology. The chest X-
ray examination is intended primarily for the detection of peripheral-type lung cancer. Interpretation of the films should be
performed by two different physicians, and the films of screenees suspected to have abnormal shadow should be compared to
the same screenee’s films from previous screening visits. Sputum cytology is conducted for heavy smokers, and is useful for
early detection of central lung cancer. The efficacy of this lung cancer screening method has been shown in several case-
control studies. There are some problems to solve i. e, a low rate of attendance and inadequate quality control.

Low-dose thoracic CT screening is performed with an exposure within a single breath hold, and its interpretation can be
conducted with films, CRT, or a LCD monitor. Even when taken at low doses, the radiation exposure dose is large compared to
a chest X-ray, being about 3-10times greater than the absorbed dose and 20-40 times greater than the effective dose. Since
the radiation dose in a usual clinical condition is much higher, the dlinical condition is not recommended for screening.
Concerning the efficacy of low-dose CT screening for heavy-smokers, a positive result was reported in June 2011, and further
detailed analyses are required. There are still some problems to solve i. e., the management of undiagnosed shadows, harm
caused by the screening, quality control, and efficacy in non-smokers. Key words: Lung cancer screening, Thoracic CT screen-
ing, Efficacy, Corresponding author: Motoyasu Sagawa, Department of Thoracic Surgery, Kanazawa Medical University, 1-1
Daigaku, Uchinada-machi, Kahoku-gun, Ishikawa 920-0293, Japan
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