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Article history: The performance of scientifically and ethically valid prospective clinical trials is the only
Received 18 April 2014 means by which to obtain reliable clinical evidence that can improve clinical practice and
Received in revised form thus the outcome of patients with lung cancer. The efficacy of treatment for advanced lung
6 June 2014 cancer remains limited; many cooperative study groups for lung cancer have been
Accepted 17 June 2014 established in Japan since 1990s, and they have completed several landmark
Available online 24 July 2014 investigator-initiated clinical trials. This review highlights eight active Japanese coopera-
tive study groups for lung cancer and summarizes their achievements made through

Keywords:
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clinical trials. In addition to their benefits, the existence of multiple study groups for a
single disease such as lung cancer presents several challenges including the provision of
infrastructure to ensure the scientific integrity of trial results, the unnecessary duplication
of effort and the wasting of limited resources, and the accrual and completion of large-
scale phase III trials in the shortest possible time. Collaboration among Japanese
cooperative groups has recently increased in order to overcome these challenges. Although
institutional barriers to the performance of such large intergroup trials remain, further
harmonization and collaboration among cooperative groups will be vital in allowing
Japanese investigators to make further important contributions for the development of
new lung cancer therapies.
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1. Introduction

Lung cancer is the most common cause of death from cancer
in Japan, being responsible for more than 70,000 deaths
annually. Most individuals with lung cancer are already at
an advanced stage of the disease at the time of diagnosis.
Chemotherapy is the mainstay of freatment for such
patients, but their median survival time is limited to ~15
months [1,2]. The development of new treatment strategies to
improve the clinical outcome of individuals with this challen-
ging disease is thus a priority.

The establishment of more effective treatments for
advanced lung cancer requires the performance of scientifi-
cally and ethically valid prospective multicenter clinical trials.
The first professional cooperative study group for lung cancer
research in Japan was the Japan Clinical Oncology Group
(JCOG), which was formed in 1990. Several other cooperative
study groups for lung cancer were subsequently established to
promote and support multicenter clinical trials of new treat-
ments for this disease. Recently, the “Study for Enhancement
of Quality and Efficiency of Cancer Therapeutic Development
Research via Collaboration among Cooperative Groups and
Designated Cancer Care Hospitals” was established to enhance
collaboration of eight selected Japanese cooperative groups for
lung cancer. It is supported by the National and Cancer
Research Development Fund (26-A-22) and is chaired by
Haruhiko Fukuda and Nobuyuki Yamamoto. For this review,
we collected information about eight cooperative study groups
by direct interviews. This review describes the current status
and future challenges of investigator-initiated clinical trials for
lung cancer.

2, Clinical Trial Groups in Japan
2.1.  Japan Clinical Oncology Group

The Japan Clinical Oncology Group (JCOG) was launched in
1990 as a cooperative study group to perform multicenter
clinical trials for cancer in Japan (Fig. 1, Table 1). It remains
the only Japanese cooperative group supported primarily by a
governmental research fund. Staff at the headquarters of
JCOG, which includes a Data Center (director, Haruhiko
Fukuda) and an Operations Office (director, Kenichi Naka-
mura), work closely with individual investigators to support
the operational aspects of clinical trials. They thus provide
help with protocol development, patient registration, report-
ing of adverse events, data management, and statistical
analysis as well as perform regular (twice a year) central
monitoring and site visit audits.

The individual study groups of JCOG are currently divided
into 16 categories on the basis of specific tumor type or
treatment modality. Among them, the Lung Cancer Study
Group (LCSG) consists of 38 institutions distributed throughout
the country and has conducted several practice-changing
clinical trials, in particular for small cell lung cancer (SCLC).
The first chair of LCSG was Nagahiro Saijo (1982-2002), who
was succeeded by Tomohide Tamura (2002-2014) and then by
Yuichiro Ohe (elected in 2014). One of the landmark trials

performed by LCSG was a randomized phase III trial compar-
ing cisplatin plus irinotecan with cisplatin plus etoposide
(the standard treatment at the time) in chemotherapy-naive
patients with extensive disease (ED)-stage SCLC (JCOG9511) [3].
The trial was terminated early because the planned interim
analysis showed a highly significant improvement in overall
survival (OS) for patients treated with cisplatin plus irinotecan
compared with those who received cisplatin plus etoposide.
Although two subsequent large phase III trials in the United
States failed to show a significant difference in OS between
these two regimens, cisplatin plus irinotecan is now consid-
ered the standard regimen for previously untreated patients
with ED-SCLC in Japan.

The number of elderly SCLC patients continues to rise
with the growing geriatric population, with ~50% of indivi-
duals with SCLC now 70 years of age or older. JCOG performed
a phase III trial comparing split doses of cisplatin (25 mg/m?,
days 1-3) plus etoposide (80 mg/m?, days 1-3) (SPE regimen)
with carboplatin (area under the curve=>5, day 1) plus etopo-
side (80 mg/m?, days 1-3) (CE regimen) in elderly (>70 years
of age) or high-risk patients with ED-SCLC (JCOG9702) [4].
Although thrombocytopenia of grade 3 or 4 occurred more
frequently in the CE arm than in the SPE arm (56% versus
14%, P<0.01), both regimens were found to be feasible and
active, yielding a median OS of ~10 months. On the basis of
the results of this phase III study, the CE regimen is now
commonly used for elderly untreated patients with ED-SCLC.
JCOG has recently initiated a randomized phase III trial
comparing carboplatin plus irinotecan with the CE regimen
for elderly (=70 years) chemotherapy-naive patients with
ED-SCLC (JCOG1201) (Fig. 2A).

2.2, West Japan Oncology Group

The West Japan Thoracic Oncology Group (WJTOG) was estab-
lished in 1992 as an expert group specific for lung cancer
(Table 1). It was initially named the West Japan Lung Cancer
Study Group, and it subsequently became the West Japan
Oncology Group (WJOG) after joining gastrointestinal and breast

WIOG TCOG

OLCSG

LOGIK

Fig. 1 — Cooperative study groups for lung cancer in Japan.
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A: National grant, B: Other grant, C: Donation, D: Membership fee, E: Consigned research fund, F: Clinical Research Support Center Kyushu.
Japan Clinical Oncology Group, JCOG; West Japan Oncology Group, WJOG; Okayama Lung Cancer Study Group, OLCSG; Tokyo Cooperative Oncology Group, TCOG; Central Japan Lung Study Group,

CJLSG; Thoracic Oncology Research Group, TORG; Lung Oncology Group in Kyushu, LOGiK; North East Japan Study Group, NEJSG.

cancer groups in the late 2000s. Hiroshi Ariyoshi, the original
chair of WJTOG, was succeeded in 2004 by Masahiro Fukuoka,
who in turn was succeeded in 2009 by Yoichi Nakanishi. The
missions of WJOG are to carry out clinical trials and to educate
oncologists and patients with regard to appropriate cancer
treatments and clinical studies. The data center was initially
set up in 1998 at Kinki University Faculty of Medicine under the
direction of Kazuhiko Nakagawa, and it subsequently relocated
to Namba, Osaka, in 2004 (Fig. 1). At present, the WJOG Data
Center is staffed by eight data managers led by Shinichiro
Nakamura and ensures the adequacy, integrity, and quality of
the data for patients enrolled in clinical trials. A total of 187
institutions across the country participate in clinical lung cancer
research performed by WJOG.

WJTOG performed a multicenter, randomized, open-label,
phase III trial (WJTOG3405) of first-line treatment with gefitinib
versus cisplatin plus docetaxel in patients with advanced non-
small-cell lung cancer (NSCLC) positive for activating mutations
of the epidermal growth factor receptor (EGFR) gene [5]. The
study demonstrated the superiority of gefitinib over cisplatin
plus docetaxel in terms of its primary end point of progression-
free survival (PFS). This was the first published report establish-
ing the proof of concept that molecularly targeted agents are far
more effective than conventional chemotherapy when adminis-
tered to the appropriate genetically defined patient population.
WJOG is currently conducting a phase III trial for patients with
completely resected EGFR mutation-positive NSCLC of p-stage II
or Il In this trial (WJOG6410L), patients are randomized to
receive gefitinib (250 mg/day, 2 years) or cisplatin plus vinor-
elbine (four cycles), and the primary end point is disease-free
survival.

WJOG also has two ongoing phase III trials of continuation
maintenance therapy for advanced NSCLC. In WJOG5610L,
patients with advanced nonsquamous NSCLC negative for
EGFR mutations are initially treated with the combination of
pemetrexed, carboplatin, and bevacizumab (Fig. 2B). Those
individuals who complete four cycles of this treatment with-
out disease progression are then randomized to receive
bevacizumab alone or bevacizumab plus pemetrexed, with
the goal of identifying an optimal maintenance regimen that
improves 0S. WJOG recently completed a multicenter rando-
mized phase III study comparing carboplatin plus S-1 with
carboplatin plus paclitaxel as a first-line treatment in
patients with advanced NSCLC [1]. The primary objective of
this Lung Cancer Evaluation of TS-1 (LETS) study—determi-
nation of the non-inferiority of carboplatin and S-1 compared
with carboplatin and paclitaxel in terms of OS—was met.
On the basis of the trial results, the Japanese guidelines for
lung cancer treatment were updated to include carboplatin
plus S-1 as one of the standard platinum-based regimens for
first-line treatment of advanced NSCLC. Subsequent survival
analysis according to histological subtype of NSCLC revealed
that carboplatin plus S-1 showed a tendency to improve OS,
with a 3.4-month increase in median OS compared with
carboplatin plus paclitaxel (14.0 months versus 10.6 months;
hazard ratio of 0.713 and 95% confidence interval of 0.476-
1.068), for patients with squamous NSCLC [6]. This outcome is
of particular interest because of the limited therapeutic
options available for this patient population compared with
patients with nonsquamous cell carcinoma. On the basis of
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Fig. 2 — Ongoing phase Il trials for advanced lung cancer in Japan. (A) JCOG1201. (B) WJOG5610L. (C) WJOG7512L. (D) NEJOOS.
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these results, WJOG is now conducting a randomized phase
111 trial for squamous NSCLC (WJOG7512L) (Fig. 2C), in which
patients treated with four cycles of carboplatin plus S-1 are
randomized to receive single-agent S-1 maintenance therapy
or observation. Depending on the outcome, this would be the
first study to establish the benefit of maintenance therapy for
patients with squamous NSCLC.

Collaboration with JCOG is also an important activity of
WJOG. JCOG1210/WJOG7813L, a randomized phase III trial
comparing single-agent docetaxel with pemetrexed plus
carboplatin followed by pemetrexed maintenance for elderly
(=75 years) individuals with nonsquamous NSCLC, is
ongoing (Fig. 3A).

2.3.  Okayama Lung Cancer Study Group

The Okayama Lung Cancer Study Group (OLCSG) was founded
in 1995 to conduct multi-institutional clinical trials and now
consists of 20 institutions in the Chugoku and Shikoku districts
affiliated with the former Second Department of Internal
Medicine at Okayama University Medical School (Table 1).
During the last two decades, the group has published more
than 20 research studies, some of which have been included in
meta-analyses of prophylactic cranial irradiation in patients
with SCLC and of thoracic irradiation and chemotherapy in
those with limited disease SCLC. More recently, OLCSG per-
formed a phase III trial of cisplatin, docetaxel, and concurrent
thoracic iiradiation in patients with locally advanced NSCLC
(OLCSG 0007), the results of which informed the Japanese
guidelines for the treatment of NSCLC [7]. The data for OLCSG
0007 were managed at Okayama University and Aichi Cancer
Center Research Institute, whereas the statistical analysis was
performed at the latter institution. OLCSG has not outsourced

data management to an independent external data center, but
it is now planning to do so for better quality assurance.

Over the last decade, substantial progress has been made
in the development of genotype-based targeted therapies for
advanced NSCLC. The discovery of somatic mutations in the
tyrosine kinase domain of the EGFR and of the association of
such mutations with a high response rate to EGFR tyrosine
kinase inhibitors (EGFR-TKIs) such as gefitinib and erlotinib
has had a profound impact on the treatment of metastatic
NSCLC. This molecular basis for therapy selection may also
be applicable to patients with locally advanced NSCLC, for
whom targeted therapies remained to be established. OLCSG
and LOGIK (see Section 2.7) are now conducting an intergroup
trial to evaluate induction therapy with single-agent gefitinib
followed by cisplatin, docetaxel, and concurrent thoracic
irradiation for patients with EGFR mutation-positive locally
advanced NSCLC (Fig. 3B).

2.4.  Tokyo Cooperative Oncology Group (TCOG)

The Tokyo Cooperative Oncology Group (TCOG) was established
in 1972 for the purpose of performing mult-institutional
cooperative clinical trials of treatments for inoperable cancers
of various organs, with Kiyoji Kimura (a former vice director of
National Cancer Center Hospital) as its first organizer (Table 1).
Its early research results with N1-(2-tetrahydrofuryl)-5-fluorour-
acil (FT-207) in 1974 and with 5-fluorouracil (5-FU) in 1975 led to
the approval of these agents for clinical use in Japan. On the
basis of its active clinical studies and continuing educational
activities including monthly medical conferences and annual
summer seminars, the group was certified as a nonprofit
organization (NPO) by the Tokyo Metropolitan Government in
2001. The first leaders included Hisanobu Niitani as president
and five other directors.
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TCOG now consists of 37 institutions and is currently
conducting clinical trials mostly in thoracic and gastrointest-
inal oncology. It has a clinical trial registration center and six
committees for academic planning, clinical trial planning,
clinical trial evaluation, overall trial monitoring, data and
safety monitoring, and statistical analysis. For phase I and II
studies, data management is carried out by the clinical trial
registration center, and statistical considerations and analy-
sis are the responsibility of the principal investigators with
voluntary consultation of the statistical analysis committee.
Because of a shortage of human resources, however, data
management and statistical analysis for phase III studies are
largely outsourced. TCOG has held monthly conferences for
the past 33 years with ~70 participants at each meeting and
annual summer seminars for the past 14 years with ~500
multidisciplinary team professionals in attendance. It has
published > 30 research articles on clinical trials in Japanese
or English, which were accompanied by presentations at
various medical conferences including those of the Japan
Society of Clinical Oncology, American Society of Clinical
Oncology, and European Society for Medical Oncology [8,9].
Since 2006, TCOG has also cooperated with the North East
Japan Study Group (NEJSG, see Section 2.8) on lung cancer
trials, with more than seven trials to date (Fig. 3C).

2.5.  Central Japan Lung Study Group

The Central Japan Lung Study Group (CJLSG) was established
in 2003 as an NPO to promote the prevention and diagnosis
of, the performance of clinical trials for, and education about
respiratory diseases (Table 1). The first chairperson of the
group was Kaoru Shimokata. CJLSG consists of 30 facilities
located mainly in central Japan, and most of its members are
medical doctors who work in regional or university hospitals.

CJLSG is supported by member fees and donations, and it
holds educational seminars on several aspects of respiratory
medicine including clinical trials, bronchoscopy, and clinical
statistics for young doctors.

CJLSG has published the results of several clinical trials in
international scientific journals [10-12] and is currently con-
ducting 14 trials related to pneumonia, molecular biology,
supportive care, and chemotherapy in lung cancer patients.
CJLSG is now planning PREDICT1, a prospective observational
survey of predictors of responses based on the analysis of
blood samples for chemotherapy with carboplatin plus peme-
trexed in patients with nonsquamous NSCLC.

2.6.  Thoracic Oncology Research Group

The Thoracic Oncology Research Group (TORG) was founded
as an NPO in 2004 (Table 1). It currently consists of 52
collaborative institutions, and it is chaired by Koshiro Wata-
nabe; the TORG has published four studies to date [13-16].
The TORG data center promotes quality control of clinical
trials by contributing to patient registration, data collection
and management, and central monitoring. The monitoring
reports are submitted to and reviewed by an independent
monitoring committee and study investigators on a semiann-
ual basis. Interim analysis is performed when a preplanned
number of patients have been enrolled during the study
period. In addition, TORG has taken appropriate advice from
several biostatisticians when conducting new clinical trials or
analyzing trial data.

TORG has seven and 11 trials in accrual and follow-up phases,
respectively. Although TORG has no experience in conducting
large-scale randomized trials, three studies have registered
100 or more patients. The policies of TORG are to initiate
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well-designed and timely clinical trials as soon as feasible and to
finish the trials adequately and as rapidly as possible.

2.7.  Lung Oncology Group in Kyushu

The Lung Oncology Group in Kyushu (LOGIK) was established
in 2004 as a voluntary cooperative group to perform multi-
center clinical trials for thoracic malignant diseases, mainly
lung cancer, and is headquartered at the Research Institute
for Diseases of the Chest at Kyushu University (Fig. 1,
Table 1). It comprises a large network of medical oncologists,
thoracic surgeons and physicians, radiologists, pathologists,
and biostatisticians at public and private institutions across
the country, although most LOGIK member institutions are
located in Kyushu districts. As of 10 January 2014, the group
had 322 members affiliated with 89 medical institutions. The
operational policy of the group is decided at regularly held
board meetings. Plans for clinical trials can be proposed by
any member of the group and are discussed in detail by the
protocol committee and, as necessary, by the pathology
committee or radiology committee. The activities of the
group are funded and supported by the Clinical Research
Support Center Kyushu (CReS Kyushu), whose services
include various aspects of clinical trials such as registration
and assignment of patients, trial monitoring, collection of
case report forms, and data cleaning. The biostatistics com-
mittee at CReS Kyushu meets regularly with contact biosta-
tisticians to analyze clinical trial data or provide advice for
trial planning. LOGIK has conducted various phase II and
feasibility trials for lung cancer [17,18] and currently has 13
active clinical trials.

2.8.  North East Japan Study Group

In January 2006, 35 institutions belonging to four Japanese
regional groups in Hokkaido, Tohoku, Saitama, and Tokyo joined
together to conduct a phase II study (NEJOO1) and a phase III
study (NEJOO2) of patients with EGFR mutation-positive NSCLC
screened with the peptide nucleic acid-locked nucleic acid
polymerase chain reaction clamp method developed by Koichi
Hagiwara (Table 1). This North East Japan Study Group (NEJSG)
was established with the assistance of Hisanobu Niitani, who
was the chairperson of TCOG. Together, NEJOO1 and NEJ002
showed that EGFR-TKI treatment conferred long-term PFS and
a better quality of life and thereby helped to open the door to
personalized medicine in the field of lung cancer [19-21]. NEJSG
became an NPO in December 2010 for the performance of clinical
studies in which biological investigation is important. The aim of
NEJSG is to develop, conduct, coordinate, and stimulate transla-
tional and clinical research to improve the management of lung
cancer and related problems and to increase the survival and
quality of life of affected individuals. At present, 108 institutions
located in the original four regions as well as in two additional
regions (Tochigi and Niigata) are active in NEJSG studies.

NEJSG is currently conducting a randomized phase III
study comparing single-agent gefitinib with the combination
of carboplatin-pemetrexed and gefitinib followed by conti-
nuation maintenance therapy with pemetrexed and gefitinib
in patients with advanced nonsquamous NSCLC positive for

activating mutations of EGFR (Fig. 2D). The primary end point
of this study is the OS.

3. Conclusions and future perspectives

Although only eight cooperative study groups in Japan are
reviewed here because of space limitations, several other
Japanese groups are also conducting clinical trials for lung
cancer. The establishment of multiple study groups to per-
form clinical trials for this single disease is indicative of the
high priority given to the development of new treatment
strategies for lung cancer through such trials in Japan, but it
also presents several challenges. First, it may be difficult for
all such groups to be associated with a data center that
maintains data quality, ensures the scientific integrity of trial
results, and minimizes the risk to enrolled patients. Second,
the number of clinical trials that target small subsets of
patients with specific driver oncogenes, specific histological
subtypes of lung cancer, poor performance status, or
advanced age is increasing. Overlap in such trials performed
by different groups and institutional overlap among clinical
trial groups do not represent optimal use of limited resources.
Third, the number of groups that are able to complete phase III
trials is limited to date, given the large sample size required
and the complexity of data management for such trials. The
division of roles in each cooperative study groups is essential
to improve efficiency of clinical trials in Japan.

To overcome these challenges, Japanese cooperative groups
have increased the extent of their collaboration. Indeed,
several intergroup clinical trials for advanced NSCLC (includ-
ing those performed by JCOG and WJOG, NEJSG and TCOG, and
OLCSG and LOGIK) are now ongoing (Fig. 3A-C). In addition,
seven Japanese cooperative groups are working together to
conduct a large randomized phase III trial comparing cisplatin
plus vinorelbine with cisplatin plus pemetrexed in patients
with completely resected nonsquamous NSCLC of p-stage II or
III (Fig. 3D). The primary end point of this study is the OS, and
a total of 800 patients will be enrolled. The study, named
JIPANG, was designed to test a new application of pemetrexed
to adjuvant chemotherapy in Japan. Smooth implementation
of such intergroup studies requires abundant funds; however,
Japan does not seem to have an effective national funding
system for cooperative study groups. In United State of
America, the National Cancer Institute has provided enormous
funds for the consolidation of several cooperative groups and
the merging of groups focused on a single disease site or
modality with multidisciplinary groups.

Although institutional barriers to the performance of such
large intergroup trials remain, further harmonization and
collaboration among cooperative groups will be important
in allowing Japanese investigators to generate new data that
can change clinical practice and improve the clinical outcome
of lung cancer patients.
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