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Abstract

Purpose: There is no rebort which checked whether a universal judgment could be per-

formed in every area to the interpretation of low-dose CT for lung cancer screening (LSCT. ).
It was examined whether the interpretation and judging of LSCT using same protocol in

many areas would have regional difference and a gap between its readers.

Materials and Methods: The judgment results in Miyagi Prefecture, Niigata Prefecture,

Ishikawa Prefecture, Okayama Prefecture, and Kagoshima Prefecture which carried out



the Japanese randomized trial for evaluating the efficacy of low-dose thoracic CT screen-
ing for lung cancer (JECS study) were compared. Moreover, 25 cases, which have a small
nodule were re-judged by regional readers and the coincidence rate between readers was
evaluated. '

Results: The difference was found among the rate of “B category”, “C category”, and “E
category” . There also is a regional gap in how to check the CT finding. The coincidence
rate of 80% or more is only 56% in judging of a small nodule, so the variation was seen to
the judgment.

Conclusion: In order to raise the coincidence rate of the judgment of LSCT performed in
many areas, practical usage of the image collections for each judgment will be important as
consensus among its readers.

Key words: Lung cancer screening with Low dose CT, criterion for judgment,

small lung nodule, regional difference
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~ABSIBACT - It had been pointed out that the criteria for interpréting chest X-ray findings in lung cancer
* screening had some problems. The most important problem was that Categories D and E were used in different
,concepts accordmg to regwn In some areas, Category E was selected when the chest X-ray findings were suspi-
cious for, lung cancer even shghtly However in other areas, Category E was selected only when the chest X-ray
' ﬁndmg were strongly susplcxous for lung cancer, while Category D was selected when there was some doubt.
““This dlscrepancy was not appropriate, and the concepts should be unified. Recently a revised version of the crite-
ria was pubhshed on the website of The Japan Lung Cancer Society. In this article, we describe the background :
and aim of the revised criteria, particularly Categories D and E. In addition, we emphasize that only Category E

: 'should be selected when the chest X-ray findings are suspicious for lung cancer, even slightly..
- JJLC. 2013 53 309 313)
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ABSTRACT —— The criteria for interpreting chest X-ray findings in lung cancer screening have been described
in the “Guidelinés for Lung Cancer Mass Screening” and “General Rules for Clinical and Pathological Recording of
Lung Cancer” in Japan. Recently, a revised version of these criteria was published on the website of The Japan
Lung Cancer Society; however, they are not sufficiently well known throughout the country. In this article, we de-
scribe the background and aim of the revised criteria, particularly Categories B, C and D.
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Objective: The objective of the Japan Strategic Anti-cancer Randomized Trial was to verify the
efficacy of the use of ultrasonography in breast cancer screening among women aged 4049
years. The purpose of this paper was to report the design and recruitment result of this study.
Methods: In this study of women in their 40s, the participants were divided into two groups, one
of which (the intervention group) was subjected to mammography and ultrasonography (using a
standardized ultrasonography examination), while the other (the control group) was examined
with mammaography, in a randomized controfled trial, with the objective of verifying the accuracy
and efficacy of examinations by comparing the two groups.

Results: The cumulative total number of participants registered in the study was 76 196
(38 313 in the intervention group and 37 883 in the control group). 71.0% of participants regis-
tered to the study were under individual randomized controlled trial, 25.0% were under cluster
randomized controlled trial and 3.9% were under non-randomized controlled group. The study
was designed so that participants registered at their first examination underwent examinations
by the same method for the subsequent two years. 74.1% of participants scheduled for a
second examination had undertaken it, while information regarding the presence of interval
cancer had been obtained from a further 20.6% using a questionnaire. At July 2013, the status
of 5.3% of all participants was unclear.

Conclusions: It was the first large-scale randomized controlled trial carried out in Japan. The
scheduled second examinations were completed at the end of fiscal 2012. Once the proportion
of participants whose status is unclear has fallen to <5%, the authors plan to collate the data
relating to the primary end points, and publish the results.
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INTRODUCTION

Mammography is the only method of breast cancer screening
that has been scientifically proven to be effective in reducing
the mortality rate, and has been introduced in Japan, among
other countries, as the examination method used on women
aged >40 (1-3). Verification of its efficacy by age group,
however, shows that it has proven efficacy in women aged
>50, but that the rate of cancer detection using mammog-
raphy is not enough, and there is a high rate of false positives,
for women in their 40 s (4), calling into doubt its efficacy
(3,5).

While the relative screening accuracy of mammography
is reduced in breasts with a high mammary gland density,
ultrasonography examination has high detection accuracy
for breast cancer in breasts with a high concentration of
mammary glands (6), and as such it has been introduced on a
trial basis, mainly as an optional form of breast cancer screen-
ing in Japan. It has been reported that detection rates for breast
cancer have been improved as a result of using mammography
paired with ultrasonography examination (7—9), but since no
standardization of ultrasonography equipment specification,
examination method, image interpretation or examination cri-
teria has been carried out, at present, none of the randomized
controlled trials (RCTs) have been carried out to verify the ac-
curacy or efficacy (effect on reducing mortality rates) of indi-
vidual ultrasonography screening or mammography paired
with ultrasonography in breast cancer screening.

In this Japan Strategic Anti-cancer Randomized Trial
(J-START), the committees standardized the ultrasonography
examination performed on women in their 40s as a method of
‘breast cancer screening, and carried out a randomized con-
trolled study to compare a group given mammography paired
with ultrasonography examination (the intervention group)
with a group not subjected to ultrasonography (the non-
intervention group), with the study designed to verify the
screening accuracy and efficacy between the two groups (10).

There has been no prior example in Japan of a large-scale
proactive randomized controlled trial (RCT) seeking to
develop a screening method for cancer with the objective of
reducing mortality rates. As such, the results of this study are
extremely important, and are expected to be used not only in
Japan, but also widely throughout the world.

PATIENTS AND METHODS

STANDARDIZATION OF ULTRASONOGRAPHY EXAMINATION
DURING SCREENING

Since there was no standardized method for ultrasonography
breast cancer screening, the authors created the guidelines for
breast ultrasonography screening, with the assistance of the
Japan Association of Breast and Thyroid Sonology and the
Japan Association of Breast Cancer Screening, along with a
manual clarifying the specifications of ultrasonography
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equipment and management, and considered decision-making
criteria for ultrasonography observations, categorization, the
required criteria for detailed examination, in order to build an
effective research system. In parallel to this, training programs
were held for doctors and technicians, who are the main prac-
titioners of primary examinations, on ultrasonography breast
screening methods, under the leadership of The Japan

" Association of Breast and Thyroid Sonology, with the aim of

managing accuracy in examinations.

RaNDOMIZED CONTROLLED TRIAL
Researci DESIGN

In order to verify the efficacy of ultrasonography breast cancer
screening, two groups of women aged between 40 and 49
were defined, for the implementation of the RCT, as follows:
(1) the group undergoing ultrasonography examination (the
intervention group): given mammography + ultrasonography,
or mammography -+ ultrasonography -+ clinical breast examin-
ation, and (ii) the group not subjected to ultrasonography (the
control group): given mammography only, or mammography +
clinical breast examination. The target for the number of exami-

- nations was set at 50 000 per group, and a total for both groups

of 100 000 women.

EnNp PoOINTS

The primary end points used for evaluation during the period
of the study were detection sensitivity, specificity and the rate
of detection of cancer, and these were compared between
the two groups. A comparison between the two groups of the
cumulative rate of prevalence of advanced breast cancer in the
follow-up period was defined as the secondary end point, as
this has been demonstrated in the screening mammography
RCTs to be a surrogate for mortality reduction (1).

ORGANIZATIONS PARTICIPATING IN THE STUDY

Organizations participated in the study from throughout
Japan, with the first recruitment period (from fiscal 2007)
resulting in the participation of nine organizations from six
prefectures, and the second (from fiscal 2008) resulting in the
participation of 17 organizations from 12 prefectures, while a
further third recruitment period from fiscal 2009 achieved the
participation of 16 organizations from 10 prefectures, giving a
total of 42 organizations from 23 prefectures.

SCREENING METHOD

Screening involved allocating a participant to either the inter-
vention group or the control group, and re-examining them for
a second time using the same method two years later. At this
point, the participant was asked whether she had attended a
breast cancer examination or whether she had had a breast
examination at a medical institution in the intervening two
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years, in order to ascertain the status of interval cancer.
Participants who did not undergo their second examination
two years later because of the change in address, for example,
were sent a questionnaire to ascertain the status of interval
cancer.

Erticar CONSIDERATIONS

All researchers involved in this study implemented the trial

- according to the Helsinki Agreement. The ethical guidelines
for epidemiological and clinical studies issued by the Ministry
of Education, culture, sports, science and technology and
Ministry of Health, Labour and Welfare were strictly adhered
to, and the ethical nature and safety of the trial, and the scien-
tific integrity and reliability of the research results, were main-
tained at all times.

Ethical assessments of this study were carried out by the
Ministry of Health, Labour and Welfare’s ‘Comprehensive
Control Research for Cancer’ Ethics Committee, as well as the
Tohoku University School of Medicine Research Ethics
Committee, and it was approved by both groups.

RESULTS

STANDARDIZATION AND ROLLOUT OF ULTRASONOGRAPHY BREAST
CANCER EXAMINATIONS

The authors continued to improve the guidelines for ultrason-
ography screening and training programs, with the aim of
standardizing breast cancer examinations. Furthermore, in line
with these guidelines, we implemented a training program
nationwide on ultrasonography breast cancer screening, en-
gaging in the structured technical training and education of
participating organizations and institutions (11). A cumulative
total of 1529 doctors and 1645 technicians have attended this
training since the start of the research project in fiscal 2006.

The training program was implemented in partnership with -

the Japan Association of Breast and Thyroid Sonology, in-
cluding the 285 doctors and 439 technicians who participated
before the start of the research project in mid-2006, and a total
of 1814 doctors and 2084 technicians have now been trained.
Furthermore, in terms of technical guidance, the J-START
Educational Programs Committee and the Quality control/
Safety Evaluation Committee have been involved in the cre-
ation of a basic text, based on the research results of The
Japan Association of Breast and Thyroid Sonology Quality
control Research Group, which has for many years been
involved in research into quality control of breast ultrasonog-
raphy imaging diagnostic equipment. In addition to this, a
survey was implemented by the J-START Quality control/
Safety Evaluation Committee in order to ascertain the status
of technical/structural indicators among organizations partici-
pating in the study (institutions implementing breast cancer
screening), and a report was made to the Ministry of Health,
Labour and Welfare. The content and methods used in

education and training for ultrasonography breast examina-
tions, an important aspect of quality control, were also
reported to the Ministry of Health, Labour and Welfare. As a
result, it is possible to state that this study achieved its primary
objective, which was the standardization and rollout of ultra-
sonography use in breast cancer screening. Hereinafter, we
report on the results of the third-term Comprehensive Control
Research for Cancer, funded by the Ministry of Health,
Labour and Welfare, implemented between fiscal 2006 and
fiscal 2010.

ImPLEMENTATION OF THE RCT T0 VERIFY EFFICACY

The cumulative total number of participants registered in the
study from 2007 to 2010 was 76 196 (38 313 in the interven-
tion group and 37 883 in the control group) (Fig. 1). This
study used individual RCT, cluster RCT and non-RCT, 71.0%
of participants registered to the study were individual RCT
(intervention group 35.5%/control group 35.5%), 25.0% were
cluster RCT (intervention group 12.9%/control group 12.1%)
and 3.9% were non-randomized controlled group (intervention
group 1.8%/control group 2.1%) (Table 1). The rate of partici-
pation in individual RCT totaled 53.7% in fiscal 2007, 60.0%
in fiscal 2008, 78.5% in fiscal 2009 and 96.2% in fiscal 2010,
demonstrating an increase each year. From this, it can be seen
that organizations and individuals participating in the study
gradually increased their understanding of the significance of
implementing individual RCT as the study progressed.
Furthermore, the proportions allocated to the intervention
and control groups were averaged for each research design
category, and the fact that the integrated totals place the inter-
vention group at 50.3% and the control group at 49.7%
indicates that the allocations were done correctly and fairly
during this study. From this, we can state that our study has
clarified that implementation of a large-scale RCT is possible
in Japan.

STATE OF COMPLETION OF SECOND EXAMINATIONS,
AND FoLLow-up RATE

The rate of completion of second examinations is an element
that has a significant impact on the results of the research
overall, and by the end of fiscal 2012, 74.1% of participants
expected to take a second examination had done so (Table 2).
Additionally, a questionnaire survey was implemented in
regard to those not undergoing the second examination, in
order to gather as much information as possible regarding
their breast cancer examination status and disease. 20.6% of
all participants in the study completed follow-up studies as a
result of being contacted by questionnaire. As a result, we
were able to reduce the proportion of participants in the study
from whom information had not been obtained either by a
second examination or by questionnaire survey to 5.3% as of
July 2013, and at present, the participating organizations and




Figure 1. The geographical distribution of 76 196 participants.

Table 1. Participants registered
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{number)

400 km

2007 2008

2009 2010 Total

[ntervention group (mammography + ultrasonography)

Individual RCT 2234 (26.8%) 8711 (30.2%)
Cluster RCT 1770 (21.3%) 4974 (17.3%)
Non-randomized 52 (0.6%) 877 (3.0%)

Total 4056 (48.3%) 14 562 (50.6%)

Control group (mammography)

Individual RCT 2242 (26.9%) 8581 (29.8%)
Cluster RCT 1584 (19.0%) 4724 (16.4%)
Non-randomized 444 (5.3%) 935(3-2%)

Total 4270 (51.3%) 14 240 (49.4%)
Total 8326 (100%) 28 802 (100%)

11572 (39.0%) 4533 (48.1%) 27050 (35.5%)
2902 (9.8%) 217 (2.3%) 9863 (12.9%)
471 (1.6%) 0 (0.0%) 1400 (1.8%)
14 945 (50.4%) 4750 (50.5%) 38313 (50.3%)
11711 (39.5%) 4531 (48.1%) 27065 (35.5%)

2777 (9.4%) 134 (1.4%) 9219 (12.1%)
220 (0.7%) - 0 (0.0%) 1599 (2.1%)

14 708 (49.6%) 4665 (49.5%) 37 883 (49.7%)
29653 (100%) 9415 (100%) 76 196 (100%)

RCT, randomized controlled trial.

institutions are continuing to work toward the objective of
reducing this to <5%.

The Great Eastern Japan Earthquake Disaster, which
occurred on 11th March 2011, caused destruction to a large
area of the coast between the Tohoku and north Kanto
areas, affecting many of the people who were cooperating
with this project. The four prefectures experiencing the

disaster (Iwate, Miyagi, Fukushima and Ibaraki) had pro-
jected for 7847 women to undergo examinations in fiscal
2011, and we have ascertained that 5540 (70.6%) of these
have completed screening. Furthermore, of the 1011 women
expected to undergo examinations in the four prefectures
affected by the disaster during fiscal 2012, 666 (65.9%)
have completed screening.



