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Although PFES following first-line chemotherapy has not been
validated as a surrogate endpoint for OS, post-progression
survival (PPS) has been shown to be strongly assaclated with
OS after first-line chemotherapy for advanced NSCLC!
Furthermore, it has been suggested that OS can beapproximated
as the sum of PPS and PFES ! Very few novel anHcancer drugs
havebecome available for extensive SCLC, and the relationship
between PPS and OS in extensive SCLC remains unclear.

At the level of the individual patient, it is of interest to assess
the effect of therapy administered after disease progression
on survival, The validation of surrogate measures for OS
after first-line fherapy in individual patients with advanced
NSCLC has been reported previously." Further, the surrogate
endpoint sometimes does not reflect the primary endpoint.
The significance of PPS in SCLC also remains unclear at the
level of the individual patient. Therefore, it is important to
establish whether PES, PPS, or tumor response could be valid
surrogate endpoints for OS after first-line therapy in patients
with extensive SCLC using individual-Jevel data.

The first-line treatment of choice in extensive-stage SCLC
remains 4 to 6 cycles of platinum combination chemotherapy.it
Although many patients initially achieve clinical remission or
disease control with firsi-line chanoﬂxerapy, mostsubsequently .
experience disease progression and eventually die of extensive
SCLC. We examined first-line cisplatin and irinotecan:
combination chemotherapy because it is consideréd’ the
standard fitst-line chemotherapy in these cases.™ Previguily; in
aphase3study of extensive SCLC, first-line chemoﬁxetépymﬁle
irinotecan plus cisplatin was found to be more effétive
etoposide/ cisplatin (median survival of 12,8 months Ersus!
months, p =0.002)4 The MST of patients with ext X
was approximately 1 year. For extensive SCLC patieiits,
shorter and options for subsequent chemotherapy are lifrit

In the present study, we analyzed the relationships of PFS,
PPS, and tumor response with OB in patients with extensive
SCLC at the individual level. The patients recruited to this
study had only a limited number of options for subsequent-
line chemotherapy. We also explored the prognostic vahre of
baseline and tumor characteristics for PPS.

Methods

Patients

Between September 2002 and November 2012, 60 patients with
extensive SCLC were treated with cisplatin and irinotecan as
first-line chemotherapy and were enrolled in this study. The
tumot resporise was not evaluated in 10 cases, and PES data
were cengored in one case, These 11 patients were excluded
from the analyses tomaintain uniformity in patient background
characteristics. Thus, data from 49 patients wéreanalyzed. The
study protocol was approved by the Institutional Review Board
of Shizuoka Cancer Center (#.25-]91-25-1-3).

The patients in this study were treated with cisplatin (60 mg-m?-
day'for 1 day, followed by a pause of 28 days) and irinotecan
(60 mgm2day* on days 1, 8, and 15, followed by a pause of 28
days). This cycle was repeated every 28 days for a maximum
of six courses.
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The best overall response and maximum tumor shrinkage wete
recorded as tumor responses. Radiographic tumor responses
were evaluated according to the Response Evaluation CriteriaIn
Solid Tumors,ver. 1.1%%: Complete response {CR), disappearance
ofall target lesions; partial response (PR), at least a 30% decrease
in the sum of the target lesion diameters with the simmed
baseline diameters as a reference; progressive disease (PD), at
leasta 20% increase in thesum of the targetlesion diameters with
the smallestsum observed during the study serving as reference;
and stable disease (SD), insufficientshrinkage to qualify as PR and
insufficient expansion to qualify as PD. PF5 was calculated from
the start of treatment to the date of PD or death from any cause.
08 was recorded from the first day of treatment until death or
was censored on the date of the last follow-up consultation. PPS
was recorded as the time from tumor progression until death or
was censored on the date of the last follow-up consulation. In this
study, wedéfined treatment-freeinterval (TFI} as the period from
the date of completion of first-line treatment to the first relapse.
When prophylactic cranial irradiation (PCT) was performed as
first-line treatment, the date of completion was defined as the
last day of these treatments, We defined sensitive relapse as TFI
= 90 days, based on the definition in several previous trials.i%¥}

_Statigtical analyses

To examine whether PFS, PPS, or tumor shrinkage was
correlated with OS, we used Spearman rank correlation
. 2nalysis and linear regression analysis. In order to identify
gg};;p};ie proguostic factors for PPS, the proportional hazards
ngqgie);,vnm a stepwise regression procedure was applied.

I-Iaza:: ; ;:atxos {HR) and 95% confidence intervals (CI} were

ated using this model. Because the HR is defined
qinit difference, some factors were converted to an
pprop tely scaled unit, PPS values were compared using the
Gp-fank test. A Pvalue of <0.05 was considered significant for
all tests. The two-tailed significance level was also set at 0.05.

+ - Ml statistical analyses were performed using JMP version 9.0

for Windows (SAS Institute, Cary, NC, USA).
Results

Patient characteristics and treatment efficacy

Of the 49 patients included in the analyses, 43 patients died; the
median follow-up time was 14.0 months (range, (.7-36.8 months).
The characteristics of the 49 patients (median age, 63 years; range,
43-75 years) included in the present study are shown in Table 1.
Target lesions were not evaluated in one of the cases. One, 38,
5,and 4 patients showed CR, PR, 8D, and PD, respectively. The
response rate was 79,6% and the disease control rate was 91.8%.

After progressing past first-line chemotherapy, 5 of the 49
patients did not receive further chemotherapy. The other 44
patients received subsequent chemotherapy after completing
their first-line chemotherapy. Among the 49 patients, the
median number of follow-up therapeutic regimens was 2
(range, 0-5regimens). The chemotherapy regimens employed,
after progzmg past the first-line chemotherapy regimen, are
shown.in Table 2. Amrubicin was the most-common second-
line chemotherapy agent, and paclitaxel was the most common
third-line chemotherapy agent.

The median PES and OS were 5.5 months and 13.9 months,
respectively [Figure 1a, 1b].
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Table 1: Baseline patient characteristics

Characteristlc
Gender
Maleffemale 44/5
Median age at treatment (years) 63 (43-76)
Performance Status (PS)
o/i=2 18/32/4
Histology
Small cell carcinoma/others 49/0
Stage
nBiv 0/48
Number of first-ine chemotherapy courses
1/2/3/4/5/8 1/418/38/211
Madian {range) 4(1-8)
Number of regimens after progression
following first-line chemothsarapy
0/1/2i13/4/5 5/18/18/8/3/2
Median {range) . 2(0-B)
Median sum of target lealon diameters 112 (29-287)
[mm] {range)
Prophylactic eranial irradiation
Yes/No 3/46
Median treatment-free Interval {days] (range) 68 (28-287)
100~
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g n=49
5 60‘
g
o 404
[=%
b 20
o
0 L 1 ] 5
0 3 6 8 12
Time {months)
Median progression-free survival: 5.5 months
100~
)
& 804
s, n=49
[«
3
n 40-
g
8
5 204
o.
G || L £ L 1 4 1
0 ] 12 18 24 30 36 42
08 (months)
Median overall survival: 13.9 months, median follow
up duration: 10.0 months

Figure 1: {a) Kaplan-Meler plols showing progression-free susvival {PFS)
{b) Kaplan-Meler plols showing overalt survivel (08)
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Relationship between OS and PFS, PPS, and tumor shrinkage
The relationship between OS and PFS, PPS, and tumor
shrinkage is shown in Figure 2a, 2b, and 2¢, respectively. PPS
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was strongly associated with OS (r = 0.97, p < 0.05, R*= 0.94),
baged on Spearman’s:tank correlation coefficient and linear
regression, whereas PFS was moderately correlated with O5
(r=0.58, p < 0,05, R*= (.24). Furthermore, tumor shrinkage was
only weakly correlated with OS (r=0.37, p < 0.05, R?= 0.13),

Factors affecting post-progression survival

PPS was strongly associated with OS. Therefore, the association
between PPS and various clinical factors was assessed. In
the univariate analysis [Table 3}, PS at the end of first-line
treatment, at the beginning of second-line treatment, and
TFI (290/<90 days) as well as the best response at first-line
treatment, the best response from the second-line treatrnent, and
the number of regimens employed after progression beyond
first-line chemotherapy were found to be assodated with PPS
{p <0.05}. Next, a multivariate analysis for PPS was conducted
[Table 4]. This revealed that the best response after second-
Hne treatment (non-PD/PD), and the number of regimens
employed after progression following first-line chemotherapy
were significantly associated with PPS (p = 0.05). The log-rank
tests confirmed that PP5 was significantly associated with the
Dest response at second-line treatment (non-PD/PD), and the
number of regimens employed (p < 0.05; Figure 3a and 3b}.

Based on the best response at second-line treatment, patients
with non-PD had a median PPS of 13.1 months, which was
longer than that of their counterparts, who had a median PD

of 7.2 months (log-rank, p = 0.05; Figure 3a). Accordmg to the

number of regimens employed after progression follow

first-line chemotherapy, the median PPS for those who Wem
not administered additional regimens was 3.5 months, with |

1 additional regimen, the median PPS was 5.5 months; ani

with =2 regimens, the median PPS was 14.1 months; (Iog-tan&“

test, p < 0.01; Figure 3b). These results remained gonsister
after adjustment using the Cox proportional hazaré@models
[Table 4].

Discussion

We examined the relationships of OS with PFS; PPS, and tumor
shrinkage at the individual level in patienis with extensive
small cell lung cancer.PPS was strongly associated with OS5,
whereas PFS and tumor shrinkage were moderately and
weakly correlated with OS, respectively. In addition, the best
response to second-line treatment (non-PD vs. PD), and the
number of regimens employed after progression following
firstdine chemotherapy, independently affected PPS.

Table 2: Chemotherapy regimens employed after
progression following first-line chemotherapy

Sccond-line 2Third-ine Total
GDDP-Hilnotacan 3 1 4
re-challengs
CDDP+VP16 2 1 3
CBDCA+VP16 2 4 8
CBODCA+PTX 0 3 3
Amrubicin a7 i0 a7
Topotecan 8 4 7
Paglitaxel 3 i2 16
Irinotecan 0 2 2
Gemchtabine 3 7 10
Others 1 1 2
64

“The validity of surrogate endpoints has been previously

determined through meta-analyses."819! In recent years,

Table 3: Univariate Cox regression analysis of
baseline patient characteristics for post-progression
survival

Factors Post-progression survival
Hezard 95%CI pvalue
ratio
Gender 1.08 0.42-3.56 0.807
Age {years) at the beginning of first. .
fira treatment 0.87 0.93-1.02 0341
P§ at the beginning of first-line
treatment 1.20 0.70-2,05 0480
Number of courses of first-line
treatmant administered 067 048102 0.066
Suin of target lesfon diameters 1.00 0.86-1.00 0,102
Best response at first-line treatment )
PR/non-PR 0.65 0.31-1.58 0308
Non-PD/PD 0.22 008077 0.021
PS at the end of first-fine treatment 445 222938 <0.001
Prophylactic cranlal itradiation 0.81 0.28-3.38 0.738
;’;;:;mem-free interval (280/<80 207 1.10-486 0023
Age at the begihning of second-iine .
ﬂ' agtment 086 0,92-1.01 0,196
RSt the beginning of second-iine
tre alman§ 2.04 126332 0,003
Best fefiponss following second-iine
dtreatrignt
- ' PRIjGHPR 082 034173 0.627
Non-PD/PD 048 0.24-092 0.028
~ Numbsf:of regimens after
.- .,qugresskm beyond first-line 050 0.35-0.70 <0.001
. .chémotherapy

85% O = 85% Confldence interval, PS = Performanca status,
PR = Partial response, PD = Progressive diseass

Table 4: Multivariate Cox regression analysls of
performance status (PS) at the end of flrst-line
treatment, PS at the beginning of second-line
treatment, best response at flrst-line treatment, best
response at second-iine treatment, and number of
regimens employed after progression beyond first-line
chemotherapy for posi-progression survival

Faclors Post-progression survival
Hazard ratio  95% €l pvalue

PS at the end of first-ling
treatment 1.81 0.60-6.10 0.29
PS at the beginning of aecond-
line treatm en‘{ 1.00 044210 0.89
Best response at first-line
freatment

Non-PD/PD 0.50 0.14-234 034
Best rfesponse at sscond-line
{reatment

Non-PD/PD 0.49 0.23-1.00 0.05

. Number of regimans employed .

aftor progression heyond first- 0.61 0.41-0.86 <0.01
{ine chemstherapy

85% Cl = 85% Confldence interval, PD = Prograssive diseasse-
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Figure 3: (a)Kaplan-Meler plots shawing post-progression survival (PPS),
acoording lo the best response following second-iine treatment Nod-
progressive disease {non-PD}, median = 13.1 months; progressive disease
(PD), median = 7.1 months. (b) Kaplan-Meler plots showing post-progression:
survivel (PPS}), according to the number of regimans after progressian No
fusther reglmen, medien = 3.6 months; 1 reglmen, median = 5.5 months; 2
regimens, medlan = 14.1 months

biostatisticians have proposed a wide variety of measures
for validating surrogate endpoints,®21 Although PFS is a
potential surrogate endpoint for OS in extensive stage SCLC®,
its validity remalns controversial, Broglio ef al. recently focused
on PPS, which they termed survival post progression (defined
as OS minus PFS), in a hypothetical clinical trial setting under
the assumption that treatment affected PFS but not PPS.2
Recently, PPS was found to be strongly associated with OS
after first-line chemotherapy for advanced NSCLC in a clinical
trial™13, and we have previously reported the significance of
PPS for advanced NSCLC based on an analysis of individual
patientsB

In contrast with the findings of a previous study!™, we did
not observe that PFS was a sutrogate endpoint for OS in
extensive stage SCLC, although PPS was not evaluated in the
previousstudy. Weanalyzed our results pertaining to first-line
therapy, which suggested that PFS and tumor response did not
adequately reflect O8 in such settings, We found that PFS was
much shorter than PPS, and thus, PPS was closely related to
OS — the relationship was linear. The fact that PPS accounted
for the majority of OS suggests that the chemotherapy used was
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not sufficiently effective for PFS to be a significant component
of 0S. Thus, in clinical trials with patients expected to havea
short PES after first-line chemotherapy, for example those with
extensive SCLC, as was the case in our study, factors that affect
PPS need to be considered,

Based on trial-level data for advanced NSCLC, a long PFS is
associated witha good PS5 and the use of first-line monotherapy
witha molecular targeted agent." Studies based onindividual
advanced NSCLC patients revealed that a long PPS was
associated with the PS at the beginning of second-line treatment,
the best response after second-line treatment (non-PD/PD), and
the number of regimens employed after disease progression
following first-line chemotherapy.™ To date, however, no
predictive factors for PPSin cases of extensive SCLC have been
identified, We studied the prognostic value of baseline factors
for PPS in individual patients. We found that the best response
after second-line treatment, and the number of regimens
employed after progression following first-line chemotherapy
were strongly assoclated with PPS. Moreover, we confirmed
the significance of these relationships using log-rank tests.
Our findings suggest that patients for whom the disease has
been controlled with second-line treatment achieve prolonged
PPSafter progression following first-line chemotherapy. These
patients are also likely to be able to continue chemotherapy
and achieve prolonged PPS, which is associated with a longer
08S. The number of treatment regimens used after progression
following first-line chemotherapy probably reflects the
incfeaging number of available drugs, such as amrubicin,
paclitaxel, and topotecan, which are available as second- or
third-line chemotherapy for extensive SCLC. In fact, a number
of different agents were used to treat our patients, as shown
in‘Table:2.

'ﬂiis’sﬁxdy has several limitations. First, the sample size

- was small. However, because relatively few extensive SCLC

patients are treated with first-line cisplatin and irinotecan
at our institution, this limitation is difficult to overcome,
especially as the patients needed to have similar background
characteristics. Nevertheless, our institution treats the relatively
largest number of such cases, and the practice policy islargely
unified simply because this is a single institution. There is of
coturse some bias, but understanding the nature of this bias
ensures that the results are still meaningful. In a future study,
we will include a larger patient cohort, and more detailed
examination is warranted. Second, we could not thoroughly
evaluale treatments after progression following second-line
chemotherapy, although only a few patients received third-line
or subsequent chemotherapy. Third, the date on which a
response was recorded was decided by each physician, which
mighthave introduced variance in the PFS and tumor response
rate, Fourth, chemotherapy regimens differ between Japan and
the USA. In Japan, based on the results of a Japanese phase
11 trial™, standard first-line chemotherapy for extensive
SCLC currently is cisplatin combined with irinotecan. This
combination is also described in the National Comprehensive
Cancer Network guidelines as a suitable treatment option.
Amrubicin is an effective second-line chemotherapy drug in
a number of cancers including SCLC. In a phase I trial, it
resulted in a significantly improved response rate compared
to topotecan and also improved survival, especially in the
subgroup of refractory patients.’™ On the basis of this tial,
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amrubicin isnow the standard second-line chematherapy agent
for extensive SCLC in Japan.

In conclusion, using individual patient data, PFS.and tumor
response were not found to be ideal surrogates for OS in
patients with extensive SCLC who had limited options for
subseguent chemotherapy. However, in these patients, PPS,
rather than PFS, was strongly associated with OS. In addition,
the best responseafter second-fine treatment (non-PD/PD), and
the number of regimens employed after disease progression
following first-line chemotherapy were prognostic factors for
PPS, Thus, the treatment course after progression following
first-line chemotherapy greatly influences OS. Webelieve these
findings ]ushfy “further study to validate PFS as a surrogate
marker of OS in patients with extensive SCLC.
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Abstract

Background: During bronchoscopy, small biopsy forceps
are increasingly used for the diagnosis of peripheral pulmo-
nary lesions. However, it is unclear whether the formalin-
fixed paraffin-embedded specimens sampled with the small
biopsy forceps are suitable for the determination of geno-
types which become indispensable for the management de-
cision regarding patients with non-small celt lung cancer.
Objectives: The aim of this study was to evaluate the feasibil-
ity and accuracy of molecular testing in the specimens ob-
tained with 1.5-mm small biopsy forceps. Methods: We ex-
amined specimens in 91 patients, who were enrolled in our
previous 3 studies on the usefulness of thin bronchoscopes
and given a diagnosis of non-small cell lung cancer by bron-
choscapy with the 1.5-mm blopsy forceps, and then under-
went surgical resection, An experlenced pathologist exam-
ined paraffin-embedded specimens obtained by broncho-
scopic biopsy or surgical resection in a blind fashion on
epidermal growth factor receptor (EGFR) mutations, ana-
plastic lymphoma kinase {ALK} rearrangements and KRAS
mutations. Results: Twenty-five (279%), 2 (2%) and 5 (5%) pa-
tients had an EGFR mutation, ALK rearrangement and KRAS

mutation, respectively, based on the results in surgical spec-
imens. EGFR, ALK and KRAS testing with bronchoscopic spec-
imens was feasible in 82 {90%), 86 (95%) and 83 (91%) pa-
tents, respectively. If molecular testing was feasible, the ac-
curacy of FGFR, ALK and KRAS testing with bronchoscopic
specimens for the results with surgical specimens was 98,
100 and 98%, respectively. Conclusion: The results of mo-
lecular testing in the formalin-fixed paraffin-embedded
specimens obtained with the small forceps, in which the
genotype could be evaluated, correlated well with those in
surgically resected specimens. © 2015 S. Karger AG, Basel

introduction

Bronchoscopy has been widely used for the diagnosis
of peripheral pulmonary lesions; however, the diagnostic
yield of conventional bronchoscopy for peripheral pul-
monary lesions, particulazrly small lesions, has not been
satisfactory [1, 2]. Recent modifications of this procedure
using some new devices, such as endobronchial ultra-
sound {3-12}, thin bronchoscopes [8, 11, 13], navigation
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devices [3, 4, 6; 7, 10], or a guide sheath [3-5, 7, 9, 10},
dramatically increased the diagnostic yield of bronchos-
cOpY> and seem to be reasonable as a first diagnostic test
in terms of accuracy and safety [1, 2]. Traditionally, bron-
choscopes with a 2.0-mm working channel have been
considered standard, and so 1.8 or 1.9-mm biopsy for-
. ceps which are available for the 2.0-mum working channel
have been most widely used [14], On the otherhand, sev-
eral investigators reported the usefulness of a thin guide
sheath for the 2.0-mm working channel [3-5,7,9-12] or
thin bronchoscopes with a 1.7-mm working channel [8,
11, 13]. The standard-sized biopsy forceps are not avail-
able for such modified bronchoscopy, and so 1,5-mm bi-
opéy forceps have been used. The small biopsy forceps are
nowmmmercmlly available and increasingly used in clin-
ical practice, Although the size of samples obtained with
the forceps is relatively small, many investigators have
reported its good ability to sample tissucs for definitive
diagnosis [3~5, 7-13].

Recent advancement in the field of genomics has en-
abled the- development of some useful molecular targets
such as epidermal growth factor receptor (EGER)-tyro-
sine kinase inhibitors or anaplastic lymphoma kinase
(ALK) inhibitors. EGFR mutations and ALK rearrange-
ments have been demonstrated to be a reliable predic-
tive biomarker of the efficacy of the EGFR-tyrosine ki-
nase inhibitors and ALK inhibitors, respectively {15-
18], Thus, the determination of genotypes has become
indispensable for the management decision in patients
with non-small cell lung cancer (NSGLG) who might
potentially benefit from these molecular targets. As a
consequence, the diagnosis of NSCLC should include
genotyping as well as subtype classification [1, 14, 19~
22]. Although various bronchoscopic specimens ‘are
available for genotyping [23-30], formalin-fixed paraf-
fin-embedded specimens have been most widely em-
ployed in clinical practice because of their easy use,
long—tnme storage and low costs (14]. Although the fea-
sibility and reliability of genotyping in formalin-fixed
paraffin-embedded bronchoscopic specimens obtained
with standard-size forceps are well-established [23], it
remains unclear whether the specimens sampled with
the small biopsy forceps are suitable for genotyping. As
a consequence, the clinical use of the small biopsy for-
ceps in place of the standard-sized b1opsy forceps during
brorichoscopy has ndt yet been justified. The airm of this
study was to evaluate the fe'xsxbmty and accuracy of ge-
notyping in the relatively small specimens obtained with
the 1.5-mm small biopsy forceps by comparing large
surgical specimens.

) Respxration 2015;89:235-242
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Patients and Methods

Patients

We reviewed our previous 3 studies {8, 11, 13] conducted froin
2005 to 2009, which evaluated the diagnostic yield of thin bron-
choscopy orbronchoscopy with 2 thin guide sheath for peripheral
pulmonary lesions. In those studies, 1.5-mm small biopsy forceps
(FB-32D/XBO1-951/FB-233D; Olympus; Tokyo, Japan) were
used for samphng specimens, Of the 372 patients analyzed in those
studies, 94 were given a diagnosis of NSCLC by bronchéscopy and
underwent surgical resection. Informed consent was obtained
from live patients, and 3 patients refused to participate in this
study, Thus, a total of 91 patients weré enrolled and dxalyzed, The
institutional review board of Nagoya Medical Center approved
this study (identifier: 2011-482).

Molecular Testing

At the Department of Pathology, Nagoya Medical Center,
$ix 4-pum-thick unstained sections from bronchoscopic biopsy and
corresponding surgical specimens were prepared, and were sent to
the Molecular Pathology Laboratoxy of the Aichi Cancer Genter
Hospital. Because this study was conducted simulating the routine
diagnosis, individual samples were processed as usual. The un-
stained slides, of which identification numbers were randomly la-
beled, were submitted to the pathologists. Although the specimens
could be differentiated as to whether they were obtained by surgery
or bronchoscopy the correspondences between surgical and bron-
choscopic specimens were completely blinded. After confirmation
of tamor cell contenits on re-sectioned slides for molecular testing,
genotypes of EGFR, KRAS and ALK were assessed. For EGFR fau-
tation, the Cycleave polymerase chain reaction (PCR): technique
and fragment analysis were used for the detection of EGFR L358R
and éxon 19 deletion, réspectively, as described previously {31].
Slmlhrly, KRAS mutation wasanalyzed by the CycleavePCR tech-
nique. ALK gene rearrangements were screened with immunohis-
tochemistry using sensitive ALK antibody (clone 5A4, Santa Cruz,
Calif, USA) and the EnVision FLEX+ detéction system (Dako,

. Copenhagen, Denmark), When positive or equivocal results were

obtained with the xmmunohlstochemnstry, further conﬁrmatory
fluorescent in sitn ‘hybridization was carried out using an ALK

break-apart probe (Vysis LS ALK Dual Colox, Break Apart Rear-

rangement Probe; Abbott Molecular, Abbott Park, 1ll, USA) as
previously déscribed [32, 33],

Results

Patients

Bronchoscopic specimens and surgical specimens
from a total of 91 Japanese patients (63 males and 28 fe-
males; median age 65; range 25-83 years) were retrospec-
tively evaluated. Sucty-four patients had adenocarcinoma,
21 had squamnous cell carcinoma, 3 had large cell carci-
noma; 2 had a combination of adenocarcinoma and squa-
mous cell carcinoma, and 1 had a combination of small
cell carcinoma and adenocarcinoma, The median lesion
size ini the longest diameter on GT was 28 mm (range

Oki/Yatabe/Saka/Kitagawa/Kogure/
Ichihara/Moritani

104 —




Table 1. Results of EGER testing

Table 2, Results of ALK testing

Variable Type of specimens Variable Type of specimens
bronchoscopic  surgical bronchoscopic surgical
specimens specimens specimens specimens

Specimens examined 86 91 Specimens examined 86 91

Specimens with EGFR mutations 21 25 ?&%ﬂn@“s with ALK rearrangements 2 2

Pragment analysis ,

Exon 19 13 15 ggzi]:z‘;l . 2 2
gﬂg t}lr{pe lificati 7; 75 Negative 83 87
o PCR amplification L FISH (for IHC positive or

Cycleave PCR equivocal cases)

L858R 8 10 Positive 2 2
Wild type 74 81 Negative 1 2
No PCR amplification 4 0

Data are presented as number.

Data are presented as number, IHC = Immunchistochemistry;
FISH = fluorescent in situ hybridization,

11-65 mth). Routine hematoxylin and eosin stain had
been performed, followed by further immunohistochem-
ical stains for definitive diagnosis in bronchoscopic spec-
imens at the time of diagnosis in 20 of 91 (229%] patients.
After NSCLC was diagnosed with bronchoscopic biopsy
using a 1.5-mm biopsy forceps, 77 patients underwent
lobectomy, 9 segmentectomy, and 5 wedge resection. The
pathological tumor and nodal stages based on the surgical
procedures were as follows: T1 in 33, T2 in 40, T3 in 16
and T4 in 2; NO in 52, N1 in 18, N2 in 12 and no nodal
dissection or sampling in 9.

Re-Evaluation of Sectioned Slides for Molecular

Testing

All specimens essentially contained tumor cells diag-
nosed as cancer, but tumor ceils might have disappeared
with slides re-sectioned for molecular analysis. There-
fore, we checked and confirmed sufficient contents of tu-
mor cells for molecular testing in 86 of 91 (95%) biopsy
specimens, and all (100%) surgical specimens.

Mutations

Results of EGFR mutation detection are shown in ta-
ble 1. EGFR mutations were detected in the surgical spec-
imens in 25 patients (27%; exon 19 in 15 patients and
L858R in 10 patients}. Of the 25 patients, EGFR mutation
could not be detected in the bronchoscopic specimens in
4 patients including 2 without analysis of mutations be-
cause of specimens with no tumor cells; thus, EGFR mu-
tations were detected in the bronchoscopic specimens in
21 (23%) patients. All patients with EGFR mutations had

Genotyping in Small Biopsy Specimens

adenocarcinoma, In the surgical specimens, PCR ampli-
fication failed in one patient, and so gene analysis for both
exon 19 and L858R was feasible in 90 0f 91 patients (99%).
In the bronchoscopic specimens, gene analysis was fea-
sible in 82 (excluding no tumor cells in § and no PCR
amplification with either fragment analysis or Cycleave
PCR technique in 4) of 91 patients (89%). In 81 patients
in whom gene analysis with both bronchoscopic and sur-
gical specimens was feasible, the sensitivity, specificity
and accuracy for detection of EGFR mutations with bron-
choscopic specimens based on the results with surgical
specimens was 91, 100 and 98%, respectively.

Results of ALK gene rearrangement detection are shown
in table 2, ALK rearrangements were detected in the surgi-
cal specimens in 2 patients (2%), which corresponded to
the results in the bronchoscopic specimens. The 2 patients
had adenocarcinoma. The feasibility of ALK testing was
100% (all 91 patients) in surgical specimens and 95% (86
of 91 patients) in bronchoscopic specimens, In patients in
whom ALK testing was feasible, the accuracy of ALK test-
ing in the bronchoscopic specimens was 100%.

Results of KRAS mutation detection are shown in
table 3. KRAS mutations were detected in the surgical
specimens in 5 patients (5%; G12 mutation in 5 pa-
tients). The analysis with bronchoscopic specimens
proved KRAS negative in 1 of the 5 KRAS-positive pa-
tients in surgical specimens. In addition, KRAS testing
with bronchoscopic specimens resulted in KRAS posi-
tive in 1 patient who was judged as KRAS negative in the
testing with the surgical specimens (fig. 1). All but 1
KRAS-positive patient with squamous cell carcinoma .
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Flg. 1. Bronchoscopic and surgical spécimens in a patient showed
discordant results in KRAS mutation, A few adenocarcinoma cells
were clustered in the bronchoscopic specimen (upper left), appear-
ing to be degenerative, Hematoxylin and eosin staining. %200,
original magnification, The result of KRAS mutation assay (upper
right) showed a slight increase in the KRAS G12 mutation signal

Table 3, Results of KRAS testing

Variable Type of specimens
bronchoscopic  surgical
specimens specimens

Specimens examined 86 91

Specimens with KRAS mutations  5° 5

Cycleave PCR

G12 5 5
Wild type 78 85
No PCR amplification 3 1

Data are presented as number, ® Suspected false-positive result
in L.

had adenocarcinoma. Testing for KRAS mutations with
surgical specimens and bronchoscopic specimens was
feasible in 90 of 91 (99%). patients and 83 of 91 (91%)
patients, respectively. In 82 patients in whom gene anal-
yses with both bronchoscopic specimens and surgical

 Resplration 2015;89:235-242
" DOI: 10.1159/000369860
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that reached the cutoff value of 50 fluprescence intensity, In con-
trast, the surgical specimen had a sufficientnumber of tumor cells
(lower left). Hematoxylin and eosin staining. X200, original mag-
nification, The saime specimen had no increase in the signal of
KRAS G12 mutation (fower right).

specimens were feasible, the sensitivity, specificity and
accuracy of KRAS mutation analysis with bronchoscop-
ic specimens based on the results with surgical speci-
mens were 80, 99 and 98%, respectively.

A flow chart of patients for molecudar testing is shown
in figure 2,

Fihally, atotal of 13 patients had incorrect results with
bronchoscopic specimens (no tumor cells in 5, no PCR
amplification for either genotyping in 4, and a fdlse-pos-
itive or false-negative result of genotypes based on the
results with surgical specimens in 4). Thus, molecular
testing using bronchoscopic specimens could be correct-
ly performed ini 78 of 91 (86%) patients (bronchascopic
specimens: 78 of 91 vs. surgical specimens: 90 of 91, p=
0.001, Fisher’s exact test). Immunohistochemical stains
with bronchoscopic specimens had been performed at the
time of diagriosis in 14 of 78 (18%) patients with concor-
dant results with surgical specimens and 6 of 13 (46%)
patients with infeasible molecular testing or discordant
results with surgical specimens (p = 0.03, Fisher’s exact
test).
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Patients with NSCLC who underwent successful diagnostic bronchoscopy
with 1.5-mm biopsy forceps, followed by surgical resection

{n = 94)

Patients refused and excluded

(n=3)

- |
Patients enrolled
{n=91)

1

i

1

No molecular testing because {n=91)

Bronchoscopic specimens screened

Surgical specimens screened

specimens did not contain tumor cells ———————oond

(n=5) Molecular testing
(n = 86)
I

£GFR testing {n = 86}
Positive (n = 21)
Wild type (n = 61)
No PCR amplification (n = 4)

I
KRAS testing (n = 86)
Positive {n = 53)
Wild type (n = 78)
No PCR amplification {n = 3)

ALK HC
{n = 86}

(n =91)
|
Molecular testing
n=91
|
I ] 1
EGFR testing (n = 91) KRAS testing {n = 91) ALK IHC
Positive {n = 25) Positive {n = 5) {n=91)

Wild type (n = 65)
No PCR amplification (n = 1)

Wild type (n = 85)
No PCR amplification (n = 1)

ALK IHC
Negative {n = 83)

4 o ALK IHC
Positive (n = 2}
Equivacal {nh = 1)

|
ALK FiSH
Positive {n = 2}
Negative {n = 1)

ALK IHC
Negative {n = 87)

ALK IHC
Positive {(n = 2}
Equivocal (n = 2)

[

ALK FISH
Positive (n = 2)
Negative (n = 2) J

Fig. 2. A flow chart of patients for molecular testing, * One suspected false-positive result is included. FISH = Fluorescence in situ hy-

bridization; IHC = immunohistochemistry,

The results of 6 patients with positive but discordant
results of genotypes between bronchoscopic and surgical
specimens are summarized in table 4.

Discussion

In this study, we investigated the feasibility and accu-
racy of genotyping within the limited size of specimens ob-
tained with the 1.5-mm biopsy forceps by comparing sur-
gical specimens. Our study demonstrated the high feasibil-
ity of approximately 90% for genotyping in the specimens
obtained with the small biopsy forceps notwithstanding
the use of samples which had been preserved for several
years. In addition, the results of genotypes in the speci-
mens, which could be examined for the genotypes, corre-
lated well with the results from large specimens obtained
with surgical resection. To our knowledge, this is the first
study to evaluate the feasibility and accuracy of genotyping
in the samples obtained with the small forceps.

Genotyping in Small Biopsy Specimens

Discovery of driver mutations such as EGFR, ALK and
KRAS in the specimens from patients with NSCLC has
revolutionized the management of NSCLC, especially ad-
enacarcinoma. EGFR mutations have been proved to be
a reliable predictive biomarker of both progression-free
survival as well as tumor response to treatment with
EGFR-tyrosine kinase inhibitors [15-17]. Similarly, ALK
rearrangements are associated with progression-free sur-
vival and tumor response to treatment with ALK inhibi-
tors [18]. In contrast to these molecular abnormalities,
the clinical value of knowing KRAS mutations is still lim-
ited since the targeted therapies are still not available, al-
though some promising agents which inhibit part of the
KRAS pathway are now being investigated [22, 34]. A re-
cent molecular testing guideline recommended EGFR
mutation testing or suggested ALK rearrangement testing
at the time of diagnosis in patients with advanced-stage
disease who are suitable for therapy [22]. Moreover, even
in patients with early-stage disease, the EGFR mutation
or ALK rearrangement testing at diagnosis is encouraged..

Respiration 2015;89:235~242 239
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Table 4. Cases with discordant genotypes between bronchoscopic and surgical specimens

Type of specimens

No. Sex Age, Histology Mautation Interpretation of results in bronchoscopic
years bronchoscopic  surgical Specimens
specimens specimens
1 ¥ 80 ADC EGER {exon 19)  not examined positive no tumor cells
2 M 62 ADC EGFR (exon19)  notexamined  positive no tumor cells
3 F 55 ADC EGFR (1.858R) negative positive false-negative result for few tumor cells
4 F 65 ADC EGER (L858R)}  negative positive false-negative result for small ratio of tumor
cells to non<tumor cells
5 M 75 ADC KRAS(G12) negative positive false-negative result for few tumor cells
6 M 6l ADC KRAS (G12) positive negative false-positive result for equivocal fluorescenice

intensity in bronchoscopic specimen

ADC = Adenocarﬁinama.

as the results may provide some benefits in terms of por-
tability [22]. Thus, not only high yield for definitive diag-
nosis but also high feasibility and reliability for molecular
testing is indispensable as a first diagnostic test, Nowa-
days, numerous types of cytologic and histologic samples
«can be used for molecular testing [35]. Above all, forma-
lin-fixed paraffin-embedded samples, as we used in this
study, have been most widely used for molecular testing
as they have numerous advantages such as ease of use,
long-time storage and low costs [14]. In fact, we used par-
affin-embedded specimens preserved for more than
2 years without any special storage techniques. The feaisi-
bility of molecular testing in long-time stored specimens
seems to.be very important because new driver mutation
genes and targeted therapies are developingone after an-
other. The feasibility and reliability of molecular testing
using bronchoscopic specimens such as specimens ob-
tained with aspiration standard biopsy forceps or aspira-
tion needles are well established [35). Our study further
demonstrated the usefulness of relatively smaller bron-
'ChOSC()plC specimens with fewer tumor cells obtained by
small biopsy forceps for molecular testing.

In this study, 5 patients failed. genotyping with bron-
choscopic specimens due to an insufficient number of
tumor cells, Although we regularly | blopswd 8-10 tissue
samples in individual patients [8, 11, 13], the specimens
in the 5 patients only had a few tumor: ¢ells that did not
allowmolecular testing, Resectioning of the tissue blocks
coild waste the tissues, and might reduce 2 number of
tumor cells in some instances. Because diagnostic hema-
toxylin and eosin staining slides are made of unstained
slides, preparation of additional unstained slides might

setve to increase the feasibility. Therefore, it might be,

Rcs;nmhon 2015,89 235-242
DOl 10.1155/000369860

249,

an alterniative way to submit the specimens with order-
ing simultaneous histological diagnosis and moleciilar
testmg, based 6n the potential benefit of molecular test-
ing. In terms of PCR failure, it is well known that the
PCR based on formalin-fixed paraffin-embedded sam-
ples is affected by fixation time, fixation solution, and
the duration of ischemic time and tissue processing
techniques including decalcification using strong acids
(14, 21, 22, 29]. In fact, the surgical specimen in the pa-
tient showing PCR failure ¢ontained the costal bone
where the tumor cells invaded, suggesting that the tis-
sues were treated with decalcification solution. In the
case of bronchoscopic specimens, inadequate fixation
duration might cause PCR failure, Because biopsied tis-
sues are usually tiny in contrast to the surgical speci-
mens, the fixation thdt is optimized for surgzcal speci-
mens could be too long for biopsy specimens, Careful
management according to the sample size might be

.needed [14, 19-22].

- As shown in table 4, the result of genotyping in the
surgical specimens aid bronchoscopic specimens was
discordanti in6 patients. EGFR mutations in the broncho-
scopm s‘pe’c‘imehs were not an’élyze’d in2 patients as the
KRAS—negatlve panent and 1 EGFR»negatwe panent in
the bronchoscopic specimens but positive in surgical
specimens) had bronchoscopic specimens with few tu-
mor cells in which the mutated signal might be below the
detection threshold for mutations, As shown in figure 1,
1 patient with bronchoscopic specimens with a slight in-
crease in fluorescence intensity was judged as KRAS pos-
itive; however, this result was regarded as-false-positive
from the negative result in surgical specimens. The re-
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maining patient was judged as EGFR negative in bron-
choscopic specimens with a sufficient amount of tumor
cells. Although the reason is unclear; this might be due to
the small ratio of tumor cells to nontumor cells. Mutarit
DNA needs to comprise approximately 1% of the total
DNA using DNA-based assays to detect mutations [36].
If the specimen contains a high Dbercentage of nontumor
cells, false-negative results may occur, even in specimens
with a sufﬁczent amount of tumor cells [37]. Certainly,
the number of tumor cells would be associated with the
stuccess/failure of moleciilar testing. Folch et al. [28] com-

pared the amount of tumor cells in the cell block speci-

mens sanipled by endobronchiial ultrasound-traiisbron-
chial needle aspiration between the molecular testing fail-

ure group and the success group, and found that a
specimen with less than 100 tumor-cells per slide was as-
sociated with the failure of molécular testing. However,
the detection threshold varies according to the detection

‘methods. Actually; a clear positive reaction iri a single cell

is consﬁiered to be positive with ALK immunohisto-

chemistry Interpretation of the negative mutation results
in specimens with few tumor cells, so the small ratio of
tumor cells to nontumor cells or equivocal results of mo-
lecular testing demands great caution. Molecular pathol-
ogists should alert the attending physicians about the
quality of the molécular testing so ds not to cause false-
negative or false-positive resuls.

In conclusion, bronchoscopic specimens obtained by
the small biopsy forceps are feasible for genotyping of -
NSCLC in most cases, The results ini the bronchoscopic
specimens, in which the genotype could be evaluated,
correlated well with those in surgically resected speci-
mens. The clinical use of the small biopsy forceps during
bronchoscopy can therefore be justified in terms of high
feasibility and accuracy for molecular testing.
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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 treatment 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 mdmdua]s with thi ha}ten-' :

ging disease is thus a prioity.

The establishment of more effectwe treatments for

udvanced lung cancer requires the performance of scientifi-

cally and ethically valid prospective multiceriter clinical trials,

The first professional cooperative study group for lung cancer
research in Japan was the Japan Clinical

study groups for lung cancer were subseq ¥
promote and 'suppart multicenter clinical tial of new te
ments for this disease, Recently, the "Study for Bnhancement
of Quality and Efficiency of Cancer Therapéutic Development
Research via Collaboration among Ceoperauve Groups and
Designated Cancer Care Hospitals” was established to
collaboration of eight selected Japanese cooperative groups f for
lung cancer. It is supported by the National and Cancer
Research Development Fund (26-A-22) and is chaired by
Harvhiko Fukuda and Nobuyuki Yamamoto, For this review,
we coltected information about eiglit cooperatxve study groups
by direct interviews, This reviéw, desci] & cutrent status
and future chailenges of investigator-inj i
lung cancer.

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

The Japan Clinical Oncology Group {(fCOG) was 1a\xnched in
1990 as a cooperative shidy group to perform multicenter
clinical trials for cancer in Japan (Fig. 1, Table 1). It refnains
the only Japanese cooperative group supported primarily by a
governmental research fund. Staffat the headquarters of
'JCOG, which includes a Data Center (direcior, 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, yeport-
ing of adverse events, data management, and statistical
analysis as well as perform regular {twice"
monitoring and site visit audits.

The individual study groups of JCOG are cun'ently dmded
into 16 categories on the basis of specific tumor type or
tréatment 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
fuichiro Ohe (elected in 2014). One of the landmark trials

vcology Group” ’
UCOG), which was Jormed in 1990. Several ther operanve .

d nical tnals for

1), ‘centralv

performed by LCSG was a randornized phase 11l trial compat-
ing cxsplatm plus. innotecan with czspiatm plus etoposide
{the standard treatment at the time} in chemotherapy-naive
patients with extensive disease (ED)-stage SCLC (JCOG9511) {3).
The trjal was terminated early because the planned interim
analysis showed a highly significant improvement in overall
survival (0S) for patients treated with cisplatin plus irinotecan
compared with those who received cisplatin plus etoposide.
Although two subsequent large phase 1l trials in the United
States failed to show a significant difference in OS between
these two reglrnens, cisplatin plus irinotecan is now consid-
ered the standard regimen for previously untreated patients
with ED-5CLC in Japan..

“The puml;ex of €lderly SCLC patients continues to rise
with the growing geriatric popilation, with ~50% of indivi-

- duals with SCLC now 70 years of age or older. JCOG performed

a phase 111 trial comparing split doses of cisplatin (25 mg/m?,
days 1-3) plus etoposide (80 mg/m? days 1-3) {SPE regimen)
with carboplatin {atea under the curve=5, day 1) plus etopo-
side (80 mg/m’ days 1-3) (CE regimen) in elderly (70 years
-risk patients with ED-SCLC (/COG9702) [4).
A!though thrombocytopenia of grade 3 or 4 oceurred more
frequently in the GE arm than in the SPE arm (56% versus
14%, P<0.01}, both regimens were found to be feasible and
active, yielding a median 08 of ~10 months. On the basis of
the results of this phase Tl study, the CE regimen is now
commonly used for elderly untreated patients with ED-SCLC.

JCOG has recently initiated a randomized phase Il trial -

comparing carboplatin plus irinotecan with the CE regimen
for ekierly (=70 _years) chemotherapy»nmve patients with
ED-SCLC ccocwn) (n m}

2.2, West}apan Oncolagy Group

The West Japan ‘Thoracie Oncolagy Group (WJTOG) was estab-
Lished in 1992 as an expert group specific for lung cancer
{table 1).'1t was initially naned the West Japan Lung Cancer

Study Group, and it subsequently became the West Japan

Oncology Group (W]OG) after joining gastrointestinal and breast

WI0G TCOG

oLCSG
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cancer groups in the late 2000s. Hiroshi Ariyoshi, the original
chair of WJTOG, was succeeded in 2004 by Masahiro Fukuoka,
who in tum was succeeded in 2009 by Yoichi Nakanishi, The
missions of WJOG are to carry out clinical trials and to educate
oncologists and patents 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 Nakagawd, 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.

WITOG performed a multicenter, randomized, open-label,
phase HI trial (WJTOG3405) of first-line treatment with gefitinib
versus displatin 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 11 trial for patients with
completely resected EGFR mutation-positive NSCLC of p-stage I
or Il In this trial (WJOG6410L), patients are randomized to
receive gefitinib (250 mg/day, 2 years) or cisplatin plus vinor-
albine (four cycles), and the primary end point is disease-free
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.% G é E & g é é 5 é § 8 On the basis of the trial results, the Japanese guidelines for
o S © lung cancer treatment were updated to include carboplatin
. f o § plus 5-1 as one of the standard platinum-based regimens for
- E, 2 first-line treatment of advanced NSCLC. Subsequent survival
= § 8 g analysis according to histological subtype of NSCLC revealed
.g " % S '§ 2 that carboplatin plus S-1 showed a tendency to improve CS,
o K g aa888 g ‘% § ‘ﬁj é with a 34-month increase in median 0S compared with
& 86 u carboplatin plus paclitaxel (14.0 months versus 10.6 months;
G § S hazard Tatic of 0.713 and 95% confidence interval of 0.476-
i , EE& 1.068), for patients with squamous NSGLG [6]. This outcome is
< B g e g g gg Mo ‘2.‘3‘ g of ?amwlfa_r interest ?ecau.se of the Ifmlted therapeu.tzc
& é 85 g €59 § g 2 BB aptions available for this patient population compared with

patients with nonsquamous cell carcinoma. On the basis of

' Pleagecite this axticle as: Kawano Y, et al. Gurrent status and future perspectwes of cooperative study groups for lung carncer
lh ]apan. Respzzatory Investxgatwn (2014), http: //dx doi. orgllo 1016/) resinv.2014.06.004
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these results, WJOG is now conducting a randomized phase
11} txial for squamous NSCLC {(WJOG?512L) (Fig. 2G), in which
patients treated with four cycles of carboplatin plus S-1 are
randomized to receive single-agent -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 I trial
comparing single-agent docetaxel with pemetrexed plus
carboplatin followed by pemetrexed maintenance for elderly
{275 years) individuals with nonsquamous NSCLG, 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 Intemal
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 irradiation in patients with locally advanced NSCLC
(OLCSG 0007), the results of which informed the Japanese
guidelines for the treatment of NSGLC [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 Jatter 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}.

24.  Tokyo Cooperative Oncology Group (TCOG)

‘The Tokyo Gooperative Oncology Group (TCOG) was established
in 1972 for the purpose of performing multi-institutional
cooperative clinical trials of treatments for inoperable cancexs
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-tetrahydrefuryl)-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
activies including monthly medical conferenices and annual
summer seminars, the group was certified as a nonprofit
organization (NPO) by the Tokyo Metropolitan Government in
2001, The first leaders included H1sanobu Niitani as president
and five other directors.

- Pléaseicite thig article as: Kawano ¥, et al. Current status and fatuje’ perspectives of cooperauve atudy groups for ltmg cancer
in,l'apan. Respiratory Investigabon (2014) http.l/dx doi. org/lo 1016/} resiny. 2014.06.004 .
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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 tdal planning,
clinical trial evaluation, overall trial monitoring, data and
safety monitoring, and statistical analysis, For phase I and Il
studies, data management is carried out by the clinical tdal
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 IIl 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 Japanege
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. 3Q),

25.  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.

CILSG 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 sclentific 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 baged 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 NPQ 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 blostatisticians when conducting new clinical tvals or
analyzing tdal data.

TORG has seven and 11 trfals in accrual and follow-up phases,
Tespectively, 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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