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3. Statistical considerations

Randomization was carried out by a blocked ar-
rangement that balanced the treatment assign-
ments within each institution. All patient data,
including clinical, pathological, and outcome mea-
sures were entered into a computerized database
using a Stat view version 5.0 (SAS Institute inc.
Cary, NC, USA.}). The chi-square test and Fischer’s
test were used to examine the deviation of each
patient’s characteristics. The Kaplan-Meier method
was used to calculate survival analyses., The
log-rank test and the generalized Wilcoxon test
were used to determine survival differences.

We planned to enter 100 cases into each
group. The benefit of adjuvant chemotherapy was
assumed to be a 20% increase in the 3-year survival
rate (60% in the adjuvant group and 40% in the ob-
servation group) [5,6]. Given these assumptions,
154 patients were required, assuming a type 1 error
of 0.05 and a type 2 error of 0.20. The primary end-
point was overall survival. The secondary endpoints
was disease-free survival, However, the accrual
rate was very slow. We abandoned this study in July
1998 after acquiring permission to do so from the
JCOG clinical trial review committee. The endpoint
was changed to overall survival only. Follow up was

Table 1 Patient characteristics

done every 6 months by the JCOG data center. The
final outcome was confirmed in August 2001.

4. Results

From January 1994 to July 1998, 119 cases were
entered from 26 institutes. Of the 119 patients, 59
were randomized to the CDDP 4 VDS arm and 60 to
the surgery alone arm. Only one patient was lost to
follow-up. :

Forty men and 19 women were included in the
adjuvant chemotherapy arm, .and 37 men and 23
women were included in the control arm. The
median age was 62 in both groups. Pneumonec-
tomy was performed in only six patients in each
group. The two groups were welt batanced in regard
to sex, age, operation performed, preoperative
stage, pathological T factors, pattemn of combined
resection and number of N2 stations (Table 1).

There were no ineligible cases. There were
no toxic deaths during adjuvant chemotherapy.
Thirty-five of the 59 patients assigned to the
chemotherapy arm received three courses of
chematherapy, 55 patients received one or more
courses of chemotherapy, and 44 patients re-
ceived two or mare courses. The major cause of

Adjuvant chemotherapy Observation
Gender (male/female) 40 (68%)/19 37 (62%)/23 0.48
Median age 62 (41-75) 62 (43—74) 0.93
Operation
Prneumonectomy 6 (10%) <6 (10%) 0.97
Lobectomy 53 54
Clinical stage
Stage |-I! 44 (75%) 41 (68%) 0.45
Stage Il 15 (25%) 19 (32%)
Pathological T
Tt—/T3 50 55 0.24
Histology

Adenecarcinoma/squamous cell carcinoma/others

Cormbined resection
Chest wall
Diaphragm
Others
None

Number of N2 stations
1
2
Unknown

47 (80%)/9/3 40 (67%)/15/5 0.28

6 3 0.28
1 1

9 4

43 (73%) 52 {87%)

31 (52%) 28 (47%) 0.75
24 25

4 6
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Table 2 Compliance of chemotherapy and causes for discontimuation

Chemotherapy Case no. Cycles performed
0 1 2 3
Fully administered 59 4 11 10 34 (58%)
34 0} 0 0 34
Cause of discontinuation
Adverse effect 5 0 3 2 -
Patient refusal 18 3 7 g -
Others 2 1 1 1 -

discontinuation of the chemotherapy was patient
withdrawal, which accounted for 17 cases (Table 2).
There were no grade four adverse effects on hema-
tological data during chemotherapy. The major tox-
icity was grade 3 neutropenia, which 50% of patients
experienced. Only two patients had grade 3 biliru-
binemia, and one had grade 3 creatinine elevation.

The 5-year survival was 28.2% in the chemother-
apy arm and 36.1% in the control group (P = 0.89).
The median disease-free survival was 18.3 months
in the chemotherapy group and 16.1 months in the
control group (P = 0.66). There were no statisti-
cal differences between the two groups in overall
survival by either the log-rank test or the general-
ized Witcoxon test (Fig. 1). Almost all deaths were
from the original cancer, especially distant metas-
tasis (46%). Lung, bone and brain were frequent
sites of relapse in both groups. Lymph node relapses

survival

were more frequently seen in the observation group
than the adjuvant chemotherapy group (P = (.049)
{Tables 3 and 4). Univariate analysis was performed
to examine the following factors: treatment arm,
age, gender, tumor histology, extent of surgery, ex-
istence of combined resection, and number of N2
stations (Table 5). Only an age of 61 or younger was
found to be a significant favorable prognostic factor
{P =0.042).

5. Discussion

We set out to clarify whether adjuvant chemother-
apy is effective in cases of completely resected N2
non-small cell lung cancer.

The first report of adjuvant chemotherapy for
completely resected non-small cell tung cancer

———  Chemotherapy
observation

---------------

Patient at risk
chemotherapy 59 52
Surgery alone 60 52

Fig. 1
(P = 0.89).

4 5 6 7 g
year

30 22 12 7 5
30 22 17 9 4

Actual survival, The solid line indicates the adjuvant group and dotted line indicates the observation group
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Table 3 ‘Treatment-retated adverse effects {(WHO
- grade) by chemotherapy

Adverse effect Grade Grade Grade
1-2 3% 4 (%)
(%)

wBC 44 51 0

Hb 85 7 0

Pit 11 2 0

Bilirubin 11 4 0

SGOT 22 0 0

SGPT 24 0 0

Creatinine 25 1 0

Nausea/vomit 73 g 0

Diarrhea 16 0 4]

Infection 5 2 0

Alopecia 78 - -

Four patients who did not have chemotherapy were
excluded from this analysis, n = 55.

Table 4 Relapse patterns for each group

Relapse site  Adjuvant Observation P-value
chemotherapy
Bone 10 (2) 8 (1) 0.77
Brain 13 (1) 8 0.31
Lung 13 (2) 10 {4) 0.60
Mediastinalor 7 18 (3) 0.049
cervical LN
Others 4 (1) 5 0.99

Data in parentheses represent metastasis found syn-
chronously at another site. All data reflect absolute
numbers of patients.

Table 5 Univariate analyses according ta prognostic
factors

Factors P-value
Study arm Adjuvant vs. obsevation  0.840
Age <61 vs. »61 0.042
Gender Female vs. male 0.505
Histology Adenocarcinoma (ad} 0.220
vs. non-ad
Operation Pneumonectomy vs. 0.614
lobectomy
Combined With vs. without 0.116
resection
Number of N2 1vs. 2 0.333
station

There is no significant difference between any factors.

using a CDDP-based regimen, reported by Holmes
et al, [1], included stages II and lll, and demon-
strated slight effectiveness of adjuvant chemother-
apy for large cell and adenocarcinoma cases.
LCSG801 [7] also included T2NO and ‘T2N1 pa-
tients, but revealed no effectiveness of adjuvant
chemotherapy for non-small cell lung cancer at all.
Niiranen et al. reported another randomized triat
for completely resected non-small cell lung can-
cers {8]. Although they demonstrated the efficacy
of adjuvant chemotherapy for T1-3NO patients, the
higher number of pneumonectomies included in the
observation group might have caused the differ-
ence. A meta-analysis of adjuvant chemotherapy
by the Non-Small Cell Lung Cancer Collaborative
Group reported that the hazards ratio in most tri-
als slightly favored adjuvant chemotherapy but the
P-value was not significant [9]. The S-year survival
rate for adjuvant chemotherapy patients was 5%
better than for surgery alone. A BLT study (ASCO
2003, abstract#2543), which enrolled 381 patients
from 56 institutes and included all stages, also
could not show.the effectiveness of chemother-
apy. An B% 2-year survival advantage was seen with
chemotherapy in another meta-analysis for node
positive patients [10]. Therefore, the selection of
particular stages for perioperative chemotherapy
may have been the key to the success seen in that
adjuvant chemotherapy trial.

Dautzenberg reported a randomized trial that
compared adjuvant radiation versus adjuvant ra-
diation plus chemotherapy [11]. They found no
significant difference in overall survival. However,
in the subset analyses, patients with N2 disease
treated with chemoradiation had a significantly
better survival than radiation alone. Keller atso
reported no difference between survival rates for
adjuvant chemo-radiotherapy and adjuvant radio-
therapy for stage il and {ila cancers [12]. Although
there have been many clinical trials for non small
cell tung cancer, there have been almost no reports
on clinical trials of adjuvant chemotherapy for n2
disease. Only Pisters et al. [13] made a report on
comparing adjuvant chemo-radiotherapy and ad-
juvant radiotherapy limited to 71 cases of T1-2 N2
disease including incompletely resected patients.
They also did not demonstrate any therapeutic ef-
fectiveness. There are several large-scale random-
ized control studies of adjuvant chemotherapy for
patients with completely resected lung cancers.
An ALPI study (ASCO 2002, abstract#1157) reported
ineffective results, while an IALT study (ASCO 2003,
abstract#6) showed slight efficacy of adjuvant
chemotherapy. Thase two trails included radiation .
therapy frequently for patients with nodal metas-
tasis. Those reports, mentioned above, aimed to
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determine the efficacy of adding chemotherapy to
radiation therapy after surgery for patients with
nodal metastasis. PORT meta analysis reported that
post operative radiation therapy was not useful
even in nodal metastasis patients [14], so we aimed
to determine the efficacy of adding chemotherapy
after surgery for patients with mediastinal nodal
metastasis without radiation therapy,

Chta et al. reported an adjuvant trial for stage
tlla disease conducted by JCOG [3], which also
revealed no effectiveness of adjuvant chemother-
apy. Although the patients were randomly assigned
to each group, the surgery alone group included
a higher number of N2 disease patients than the
adjuvant chemotherapy group, which may have
been related to the negative result. We enrolled
only completely resected N2 disease to reduce the
heterogeneity of diseases.

Compliance is important in adjuvant chemother-
apy. LCSGB01 [7] was criticized for low compliance,
which was seen as one possible reason for nega-
tive data. In our series, 58% of patients received
the targeted dose and 75% received two or more
courses without serious adverse effects. This ap-
peared sufficient for adjuvant chemotherapy. Al-
though the number of patients accrued was small,
the two survival curves were almost identicat. Thus,
in pathological N2 disease, adjuvant chemotherapy
using CDDP and VDS does not improve survival.

The initial target of neocadjuvant chemother-
apy was only locally advanced cancer. A few
small-sample trials have shown some efficacy of pe-
rioperative chemotherapy [15,16]. Recently, a Bi-
modality Lung Oncology Trial (BLOT) study focused
on earlier stages as a target for chemotherapy
[13]. The French trial for nepadjuvant chemother-
apy also included stages [-llla [17]). These two
 groups hold great expectations for perioperative
chemotherapy in earlier stages. Considering these
studies, adjuvant chemotherapy is also warranted
with new agents for earlier stages of cancer.

6. Conclusion

Patients with N2, NCSLC who had undergone com-
plete resection, were randomized to surgery only
or adjuvant chemotherapy (cisplatin 80mg/m? on
day 1; vindesine 3mg/m? on days 1 and 8; x3
courses). This trial was terminated before accu-
mulation of the planned numbers for registration
because of a stow accrual rate. A total of 119
patients were randomized {59 patients in the adju-
vant arm and 60 with surgery alone). The median
survival was 36 months for both groups. There was
no significant difference in survival between the

adjuvant chemotherapy group and the observation
group. The efficacy of adjuvant chemotherapy for
completely resected NSCLC with N2 disease might
be so small that the number of patients in this
study was insufficient to detect the efficacy of this
classic regimen.

Acknowledgements

The authors are indebted to Prof. J. Patrick Bar-
ron of the International Medical Communications
Center of Tokyo Medical University for his review
of this manuscript. Supported by grants in aid for
cancer research from the Ministry of Health and
Welfare, Japan. The study was completed under
the direction of the Lung Cancer Surgical Group
of the Japan Clinical Oncology Group (Chairman:
Harubumi Kato, Tokyo Medical University). The
cases in this study were collected from the follow-
ing institutions: Osaka City General Hospital (Hiro-
hito Tada), National Kyushu Cancer Center (Yukito
Ichinose), Niigata Cancer Center (Teruaki Koike},
National Cancer Center Hospital (Ryosuke Tuchiya),
Saku General Hospital (Nobuhiro Nishizawa), Na-
tional Cancer Center Hospital East (Kanji Nagai},
Kanazawa University (Yho Watanabe), Saitama Can-
cer Center (Mitsunobu Yamamoto), Gumma Cancer
Center (Yukio Shimizu), Osaka Prefectural Habikino
Hospital (Tsutomu Yasumitsu), Toyama Prefectural
Central Hospital (Hideki Miyazawa), Tochigi Cancer
Center (Naoto Miyazawa), Yamagata Prefectural
Central Hospital (Tohru Satou), Kitazato Univer-
sity (Hirokuni Yoshimura), Minami-ichijo Hospital
(Toshiaki Marikawa), Niigata University {Tatsuhiko
Hirono), Shikoku Cancer Center (Hideyuki Saeki},
Kin-ikyo Chuo Hospital (Yoshio Hosokawa), Na-
tional Defence Medical College (Keigo Takagi},
Tokyo National Chest Hospital (Hikotaro Komatsu},
Chubu National Hospital (Masafumi Kajita), Tottori
University {Hirotoshi Horia), Okayama University
(Fumiyuki Inoue), Kure National Hospital (Kenji
Nakamura), Takamatsu Red Cross Hospital (Junnji
Morita).

References

[1) Holmes EC, Gail M. Surgical adjuvant therapy for stage it
and stage I adenocarcinoma and large-cell undifferenti-
ated carcinoma. J Clin Oncol 1986;4(5):710-35.

[2] Mountain CF, Drester CM. Regional lymph node classification
for lung cancer staging. Chest 1997;111(6):1718-23.

[3] Ohta M, Tsuchiya R, Shimoyama M, et al. Adju-
vant chemotherapy for completely resected stage Wl
non-small-cell lung cancer. Results of a randomized
prospective study. The Japan (linical Oncology Group. J
Thorac Cardiovasc Surg 1993;106(4):703—-8.

277



A randomized trial comparing adjuvant chemotherapy versus surgery 173

[4] The Japanese Lung Cancer Society. General rule fer clinical
and pathological record of lung cancer. 3rd ed. Tokyo:
Kanehara Syuppan; 1987. p. 69.

[5] Mountain CF. A new internatienal staging system for (ung
cancer. Chest 1986;8%{4 Suppl}:2255--335.

{6] Naruke T, Goya T, Tsuchiva R, et al. The importance
of surgery to non-small cell carcinema of lung with
mediastinal lymph node metastasis. Ann Thorac Surg
1988;46(6):603—-10.

[7] Feld R, Rubinstein L, Thomas PA. Adjuvant chemotherapy
with cyclophosphamide, doxorubicin, and cisplatin in pa-
tients with completely resected stage 1 non-small-cell lung
cancer. The Lung Cancer Study Group. J Natl Cancer Inst
1993;85(4):299—306.

{8] Niiranen A, Niitamo-Korhonen 5, Kouri M, et al. Adju-
vant chemotherapy after radical surgery for non-small-cell
lung cancer: a randomized study. J Clin Oncol
1992:10(12):1927-132.

[9] Non-small Cell Lung Cancer Ccllaborative Group.
Chemaotherapy in non-small cell lung cancer: a meta-
analysis using updated data on individual patients from 52
randomised clinical trials. BMJ 1995;211{7010):899-909.

[10] George 5, Schell MJ, Detterbeck FC, et al. Adjuvant
chemotherapy for resected non-small cell carcinoma of the
lung: why we still don't know. Oncologist 1998;3(1):35—
44,

{11] Dautzenberg B, Chastang C, Arriagada R, et al. Adjuvant ra-
diotherapy versus combined sequential chemotherapy fol-
lowed by radiotherapy in the treatment of resected non-

smalt cell lung carcinoma. A randomized trial of 267 pa-
tients. GETCB (Groupe d'Etude et de Traitement des Can-
cers Bronchiques). Cancer 1995;76(5):779-86.

[12] Keller SM, Adak S, Wagner H, et al. A randomized trial
of postoperative adjuvant therapy in patients with com-
pletely resected stage Il or IllA non-small-cell lung can-
cer. Eastern Cooperative Oncology Group. N Engl J Med
2000;343(17):1217-22.

[13] Pisters KM, Ginsberg RJ, Giroux DJ, et al. Induction
chemotherapy before surgery for early-stage lung cancer:
a novel approach. Bimodality Lung Oncology Team. .1 Tho-
rac Cardiovasc Surg 2000;119(3):429--39. C

[14] PORT Meta-analysis Trialists Group. Postoperative radio-
therapy in non-small-cell lung cancer: systematic review
and meta-analysis of individual patient data from nine ran-
domised contralled trials. Lancet 1998;2(9124):257-1.+

[15] Rosell R, Gomez-Codina J, Camps C, et al. A randomized
trial comparing preoperative chemotherapy plus surgery
with surgery alone in patients with non-small-cell lung
cancer. N Engl J Med 1994;330(3):153-8.

{16] Roth JA, Fossella F, Komaki R, et al. A randomized trial
comparing perioperative chemotherapy and surgery with
surgery alone in resectable stage 1A non-smali-cell lung
cancer. } Nat! Cancer Inst 1994;86(9):673—80.

[17] Depierre A, Milleron B, Moro-Sibilot D, et al. Preoperative
chemotherapy followed by surgery compared with primary
surgery in resectable stage | {except TINO), Il, and Hlla
non-smalt-cell lung cancer. J Clin Oncol 2002,20(1):247—
53.

Available online at www.sciencedirect.com

SOIENCE@DIHEOT'

278



FUROTEAN KIURMAY OF
CARDIO-THORACIC
SURGERY

European Journal of Cardio-thoracic Surgery 25 (2004) 877-883

www.elsevier.com/locate/ejcts

Prognosis and histologic features of small pulmonary adenocarcinoma
based on serum carcinoembryonic antigen level and computed
tomographic findings

Kazuya Takamochi®*, Junji Yoshida®, Mitsuyo Nishimura®, Tomoyuki Yokose®, Satoshi Sasaki®,
Yutaka Nishiwaki®, Kazuya Suzuki®, Kanji Nagaib

*First Department of Surgery, Hamamatsu University School of Medicine, 1-20-1 Handayama, Shizuoka, Hamamatsu 431-3192, Japan
PDivision of Thoracic Oncology, National Cancer Center Hospital East, Chiba, Japan
“Pathology Division, National Cancer Center Research Institute East, Chiba, Japan
dNational Institute of Health and Nutrition, Tokyo, Japan

Received 8 November 2003; received in revised form 21 January 2004; accepted 28 January 2004

Abstract

Objectives: In 2001, we proposed the criteria for combined evaluation of the serum carcinoembryonic antigen (CEA) level and the tumor
shadow disappearance rate (TDR) to predict pathologic NO (pNO) disease in pulmonary adenocarcinomas. The objective of the present study
was to determine the prognosis and histologic features in small-sized pulmonary adenocarcinomas according to serum CEA level and TDR.
Methods: We reviewed clinical records of 189 consecutive patients with peripheral pulmonary adenocarcinoma 3.0 cm or smaller who
underwent major lung resection and systematic lymph node dissection: 50 patients with TDR 0.8 or more and normal CEA level (group 1) and
139 patients with TDR < 0.8 and/or elevated CEA level (group II). Among them, we investigated histologic features of 177 adenocarcinomas
according to serum CEA level and TDR. Results: The 5-year survival rates were 95% for group 1 and 75% for group I1 (P = 0.002), and for
pNO patients, 97% in group I and 87% in group I (P == 0.04). In univariate analyses, TDR, preoperative serum CEA level, and the maximum
tumor dimension on computed tomographic (CT) scan were significantly associated with prognosis. Multivariate analysis showed that only
preoperative serum CEA level and TDR were significant independent prognostic factors, and the maximum tumor dimension was not
significant. Group 1 patients developed no local recurrence, including lymph node metastases, In 25 group I adenocarcinomas 2.0 cm or
smaller, no lymph nede involvement, two lymphatic permeation, two vascular invasion, and one pleural involvement tumors were observed.
These signs of local invasiveness were less frequent than the remaining adenocarcinomas. CT findings correlated well with histologic
findings in small-sized adenocarcinomas. Conclusions: Combined evaluation of preoperative serum CEA level and TDR may enable us to
identify minimally invasive adenocarcinomas with good prognosis. Candidates for limited lung resection without systematic lymph node
dissection could be selected based on these findings.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Lung cancer; Limited surgery; Carcinoembryonic antigen; Computerized tomography scan; Adenocarcinoma

1. Introduction ground glass attenuation (GGA) [2-5]. In the latest edition
of World Health Organization (WHO) classification of lung
tumors [6], BAC is classified as non-invasive carcinoma, If
the relationship between GGA and BAC is conclusive,
candidates for limited lung resection could be selected

Many small-sized lung cancers, especially peripheral
adenocarcinomas, have been found as a result of the
introduction of computed tomographic (CT) screening for

lung cancer [1]. Among them, bronchioloalveolar carci- based on C:l" findings. ) .
noma (BAC) with small invasive foci has been found We previously reported that pathologic NO (pNQ) status in
increasingly. Several investigators reported that these BAC peripheral pulmonary adenocarcinoma was predictable by
type adenocarcinomas are likely to appear as localized the combined evaluation of serum carcinoembryonic antigen
(CEA) level and a radiological parameter, tumor shadow

* Corresponding author. Tel.; +81-53-435.2276; fax: +81.53-435.2272. disappearance rate (TDR) [7). TDR is the ratio of a maximum
E-mail address: ktakamoc @hama-med.ac.jp (K. Takamochi). tumor area in mediastinal window setting images to that in

1010-7940/% - see front matier © 2004 Elsevier B.V. All rights reserved.
doi: 10.1016/j.ejc1s.2004.01.049
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pulmonary window setting images on conventional CT
scans. We speculated that TDR could be interpreted as the
extent of both GGA and BAC. However, we did not show in
the previous study the data on the correlation between TDR
and histologic features and prognostic implication of TDR.

The objective of the present study was to determine the
prognosis and histologic features in small-sized pulmonary
adenocarcinomas according to serum CEA. level and TDR.

2. Patients and methods

2.1. Patients

From August 1992 to April 1997, 189 consecutive
patients with peripheral adenocarcinoma 3.0 ¢cm or smaller
who underwent major lung resection and systematic iymph
node dissection at the National Cancer Center Hospital East
were reviewed. One hundred and eighty-five lobectomies,
three lobectomies with bronchoplastic procedures, and one

K. Takamochi et al. / European Journal of Cardio-thoracic Surgery 25 (2004) 877-883

pneumonectomy were carried out. There were 89 men and
100 women. The mean age was 63 years, ranging from 33 to
84 years.

2.2. Outcome and patterns of failure

All clinical records were carefully reviewed to examine
patterns of failure and outcome. The median follow-up
period for the 189 patients was 57 months. The length of
survival was defined as the interval in months between the
day of surgical intervention and the date of death due to any
cause or the last follow-up. The survival rates were
calculated by the Kaplan—Meier method, and the curve
differences were tested using the log-rank test. Becanse the
median follow-up time was less than 5 years, we calculated
3- and 5-year survival rates separately.

As in our previous report {7], the following tumor
dimensions on conventional CT scan was defined: pDmax,
the maximum dimension of a tumor on pulmonary window
setting images; pDperp, the largest dimension perpendicular

Fig. 1. We measured pDmax and pDperp on pulmonary window setting images (A), and mDmax and mDperp on mediastinal window setting images (B). We
also measured Tmax, Tperp, non-BACmax, and non-BACperp at the maximum tumor dimension on low power views (hematoxylin and eosin stain, original

magrification 5 X ) as illustrated (C).
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to the maximum axis on pulmonary window setting images;
mDmax, the maximum dimension of a tumor on mediastinal
window setting images; and mDperp, the largest dimension
perpendicular to the maximum axis on mediastinal window
setting images (Fig. 1A and B). TDR was calculated by the
following formula as previously described [7]:

(mDmax} X (mDperp)
(pDmax) X (pDperp)

TOR=1-—

Univariate and multivariate analyses were performed by
means of Cox’s proportional hazards model on Stat View
5.0 (Abecus Concepts, Inc., Berkeley, CA). In multivariate
analysis, forward and backward stepwise procedures were
vsed to determine the combination of preoperatively
available factors that were essential in predicting prognosis.
The present multivariate analysis included five variables:
gender, age, TDR, preoperative serum CEA level, and
pDmax. In the statistical analyses, we used continuous
variables for age, pDmax, and TDR. Because the distri-
bution of serum CEA values was positively skewed, we
used the log-transformed values to normalize the
distribution.

2.3. Histologic features

Two authors (K.T. and T.Y.) reviewed 177 of 189
pathologic materials of tumors to investigate histologic
features. The resected specimens were fixed with 10%
formalin or 99.8% methanol injected directly through the
bronchial tree or pleura to be fully expanded. Because
material fixation was inappropriate for histologic review, 12
cases were excluded. We studied lymphatic permeation,
vascular invasion, pleural involvement, and scar grade [8].
Additionally, we measured the following tumor parameters
at the maximum tumor dimension on low power view:
Tmax, the maximum tumor dimension; Tperp, the largest
tumor dimension perpendicular to the maximum axis; non-
BACmax, the maximum dimension of a tumor component
other than BAC,; and non-BACperp, the largest dimension
perpendicular to the maximum axis of the non-BAC
component (Fig. 1C). The BAC component was defined as
a component of lepidic growth patterns of tumor cells. The
non-BAC component was composed of papillary, tubular,
and/or solid growth pattern components, with or without
fibrotic focus, collapse, necrosis, and/or mucus in a tumor.
The size of the non-BAC component was evaluated
microscopically on elastica van Gieson as well as standard
hematoxylin and eosin staining preparations.

In order to examine the correlation between tumor
measurements on CT scans and those on pathelogic speci-
mens, we calculated Pearson’s correlation coefficient (r).
The x*-test was used to compare several variables between
subgroups according to serum CEA level and TDR. In all
statistical analyses, differences were considered statistically
significant when P < 0.05.
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Table 1
Clinicoradiologic characteristics of patients according to TDR and serum
CEA level

TDR = 0.8 and TDR < 0.8 and/or
normal CEA level  elevated CEA level
(group 1) (group IT)

No. of patients 50 139

No. of pNO patients {%) 49 (98) 93 (6T)

Age (years, mean % SD) 64+ 10 62=%10

Gender (male/female) 14/36 15164

CEA (ng/ml) median 23 38

(25th, 75th percentile) (1.8.3.3) (24,2.1)

pDmax , mm (mean * SD) 19%6 235

pDperp, mm (mean x SD) 155 18+5

mDmax, mm {mean £ SD) 1x4 167

mDperp, mm (mean £ SD) 2% 2 126

TDR (mean * SD} 0.96 = 0.05 055022

3. Results

3.1. Patients

The clinical characteristics of the patients are presented
in Table 1. There were 49 (98%) pNO cases and one
pathologic N1 (pN1) case in the 50 peripheral adenocarci-
noma patients with TDR 0.8 or more and normal
preoperative serum CEA level (group I). There were 93
(67%) pNO cases in the 139 peripheral adenocarcinoma
patients with TDR < 0.8 and/or elevated preoperative serum
CEA level (group II).

3.2. Outcome and patterns of failure

The overall 3- and 5-year survival rates were 88 and 80%,
respectively. The 3- and 5-year survival rates of group I
patients were 98 and 95%, and those of group II patients were
84 and 75%, respectively. The survival curves showed a
statistically significant difference between the two groups
(P = 0.002; Fig. 2). In pNO patients, the overall 3- and 5-year

t
+ Group I
= .8 1
g 8 Group I
;
2
3
E .
3 -
04
r~r 111 "7 "1 7°T7T "1
] 12 24 38 48 60 72 84 9B
Survival time (Muonths)

Patienta at risk
Gruopl 50 50 50 4 32 21 15 9 ]
CroopIl 139 132 123 114 82 51 31 19 2

Fig. 2. Survival curves for group 1 and II patients. A statistically significant
difference was observed between the outcornes of group I and II patients
(log-rank test, P = 0.002),
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Fig. 3. Survival curves for group I and II pathologic NO patients. A
statistically significant difference was observed beiween the outcomes of
pathologic NO patients in groups I and I1 (log-rank test, P = 0.04).

survival rates were 97 and 91%, respectively. The 3- and
5-year survival rates of pN0 patients in group I were 100 and
97%, and those in group T were 96 and 87%, respectively.
The survival curves also showed a statistically significant
difference between the two groups (P = (1.04; Fig. 3).

Two patients in group I died during follow-up period.
One developed brain and bone metastases 44 months afier
initial surgical resection, and died of primary lung cancer,
The other was the only patient with pN1 disease and died of
lower gingival cancer without any signs of primary lung
cancer recurrence. No group I patients developed local
recurrence including mediastinal lymph node metastases.
The other 48 group 1 patients were alive with no signs of
recurrence. Of 139 group 1 patients, 36 (26%) developed
local and/or distant recurrences: 7 (5%) patients showed
mediastinal lymph node metastases, 5 (4%) supraclavicular
lymph node metastases, and 31 (22%) distant metastases
{Table 2).

In univariate analyses (Table 3), TDR (P = 0.004),
preoperative serum CEA level (P = 0.002), and pDmax
(P = 0.008) were significantly associated with prognosis. In
multivariate analysis, TDR (P = 0.02) and preoperative
serum CEA level (P = 0.03) were shown to be indepen-
dently significant prognostic factors.

Table 2
Patterns of failure in peripheral pulmonary adenocarcinoma according to
TDR and serum CEA level

TDR = 0.8 and
normal CEA level
(group I, n = 50)

TDR < (.8 andfor
clevated CEA level
(group II, n = J39)

No. of recurrence (%) 1(2) 36 (26)
Site of recurrence (%)

Mediastinal lymph node 0 (0 705
Supractavicular lymph node 0 {0) 5%
Distant metastases (2} 31 (22)
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Table 3
Univariate analyses of prognostic factors in peripheral pulmonary
adenocarcinoma

- Variable Hazard ratio 95% CI P-value
Age 0.996 0.964-1.028 038
Gender 0.732 0.379-1.413 04
CEA" 2.231 1.346-3.696 0.002
pDmax 1.093 1.023-1.168 0.008
TDR 0.158 0.045-0.554 0.004

ClI, confidence interval.
* Log-transformed serum CEA levels were used.

3.3. Histologic features

The relationship between tumor histologic characteristics
and TDR and serum CEA level combined according to
tumor size (2.0 cm or smaller versus 2.1-3.0 cm) is shown
in Table 4. No lymph node involvement was found in group I
tumors 2.0cm or smaller. Although there was one
pNI, no pathologic N2 cases were found in group I tumors
2.1-3.0cm in size: There were significantly more pNO
tumors in group I than in group II. Group I tumors were
more frequently negative for lymphatic permeation and
vascular invasion, and there were more lower scar grade
tumors (grade 1/2 versus grade 3/4) than group II tumors.
Pleural involvement tended to be negative in group I tumors
2.0cm or smaller (P = 0.06) and was significantly more
frequently negative in group I tumors 2.1-3.0 ¢cm in size
(P = 0.005) compared with group II.

Statistical correlation was shown between pDmax
and Tmax (r=063, P <0.0001), pDperp and
Tperp (r = 0.61, P < 0.0001), mDmax and non-BACmax
(r=10356, P<0.0001), mDperp and non-BACperp
(r =0.60, P <0.0001), pDmax X pDperp and Tmax X
Tperp (r=0.62, P < 0.0001), mDmax X mDperp and
non-BACmax X non-BACperp (r=0.58, P < 0.0001;
Fig. 4). These findings suggested that the measurements of
non-BAC component in pathologic specimens correlated
well with those of tumor opacity on mediastinal window
setting images.

4. Discussion

Adenocarcinoma is the most common histologic type of
lung cancer, and its incidence has been increasing [9]. Many
small peripheral adenocarcinomas with BAC component
have, in particular, been found since helical CT scanning
was introduced for lung cancer screening [1]. In the latest
edition of WHO classification [6], BAC is clearly defined as
an adenocarcinoma with a pure bronchioloalveolar growth
pattern and no evidence of stromal, vascular or pleural
invasion. Noguchi et al. [10] classified small peripheral
adenocarcinomas into six subtypes (types A-F). Type A
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Table 4
The relationship between tumor histologic characteristics and TDR and serum CEA level combined according to tumor size
pDmax 0-20 mm {n = 69) pDmax 21-30 mm (n = 108)
TDR = 0.8 and TDR < 0.8 and/or elevated P TDR = 0.8 and normal TDR < 0.8 and/or elevated Pt
normal CEA level CEA level (group II) CEA level (group I) CEA level (group 1)
{group I) (%) (%) (%) (%}
No. of tumors 25 44 21 87
Lymph node status
NO 25 (100) 32(73) 20(95) 57 (66)
NI 0 4(9) 1(5) 1311
N2 LEC))] 8(18) 0.004 0(0) 20 (23) 0.007
Lymphatic permeation
Negative 23 (92) 26 (59 18 (86) 46 (53)
Positive 2(8 18 (41) 0.004 3(14) 41 (47) G.006 -
Vascular invasion
Negative 23 (92) 27 (61) 18 (86} 45 (52)
Positive 2(8) 17 (39) 0.006 3(14) 42 (48) 0.005
Pleural involvement
Negative 24 (96) 35(80) 21 (100) 62 (71)
Positive 1) 9 (20) 0.06 (X ()] 25 (29) 0.005
Scar grade
lor2 16 (64) 8 (18) 14 (67) 18 (21)
Jord 9 (36) 36 (82) €.0001 7(33) 69 (79) <.0001

* Povalue in y2-test,

(localized BAC) and type B (localized BAC with a focus of
collapsed alveolar structure) showed no lymph node
metastasis, rare vascular invasion and excellent
prognosis of 100% 5-year survival rate, BAC and Noguchi’s
types A/B could be regarded as minimally invasive,
possibly in situ, adenocarcinomas.

Recently, several investigators reported that GGA on
high-resolution computed tomography (HRCT) corre-
sponded to lepidic tumor growth in the BAC component
[2-5]. A greater extent of GGA in a tumor opacity on
HRCT scans correlated with histopathologic lower inva-
siveness and better outcomes [2,11-13]. Others reported
better outcomes in adenocarcinoma with a greater extent of
BAC components in pathologic specimens [14,15].
Suzuki et al. [16] reported that in peripheral pulmonary
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adenocarcinomas 3.0 cm or smaller, a good correlation was
demonstrated between the size of central fibrosis in
pathologic specimens and outcome. The central fibrosis or .
non-BAC component in a tumor would appear as con-
solidation on HRCT scans [3,5].

Based on these previous findings, we can assume that
histopathologically minimally invasive adenocarcinomas,
possible candidates for limited surgical resection, are
predictable based on CT findings: greater extent of GGA
or minimal consolidation in a tumor opacity. However,
no guantitative analyses comparing the size of GGA or
consolidation in tumor opacities on CT scans, with the
sizes of BAC or non-BAC components in pathologic
specimens have been reported previously. In this study,
we showed that the size of non-BAC component
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Fig. 4. Statistical correlation was shown between pDmax X pDperp and Tmax X Tperp {r = 0.62, P < 0.0001), mDmax X mDperp and non-BACmax X non-

BACperp (r = 0.58, P < 0.0001).
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correlated well with that of tumor opacity in mediastinal
window setting images on conventional CT scans.

The most common definition of GGA is “a hazy
incréased attenuation of lung, but with preservation of
bronchial and vascular structure” [17). However, it is
sometimes difficult to accurately define the edges of
GGA" when measuring its size. GGA area usually
disappears in mediastinal window setting images.
Measuring the size of tumor opacity in a mediastinal
window-setting image is an easy and reproducible way to
evaluate the size of a non-GGA area. Calculating TDR is
more objective than quantifying GGA by visual esti-
mation in a pulmonary window setting image as in

previous studies [3,11,12]. However, the reproducibility

and inter-observer variations in calculating TDR need to
be verified in a larger prospective study. Since HRCT
should yield more accurate measurements than conven-
tional CT scans, especially in smail-sized tumors, we are
planning a similar study using HRCT data.

Kondo et al. [13] classified surgically resected pulmon-
ary adenocarcinomas 2.0 cm or smaller into two types: ‘air-
containing type’ and ‘solid density type’. The air-containing
type was defined as a tumor in which the tumor opacity area
on a mediastinal window setting image was half or less of
that on a pulmonary window setting image by visual
estimation on HRCT. The solid density type, on the other
hand, was defined as a tumor in which the tumor opacity
area on mediastinal window setting images was more than
half of that on a pulmonary window-setting image. Among
66 air-containing type adenocarcinomas, no lymph node
involvement, one lymphatic permeation, one vascular
invasion, and one pleural involvement tumors were
observed histopathologically. The air-containing type
adenocarcinoma could be considered minimally invasive.
All patients with air-containing type adenocarcinomas were
alive and relapse-free after a mean observation period of
851 days following resection. These results were consistent
with ours. In our study, no Iymph node involvement, two
lymphatic permeation, two vascular invasion, and one
pleural involvement tumors were observed in 25 adenocar-
cinomas 2.0 cm or smaller in patients with TDR 0.8 or more
and normal preoperative serum CEA level. Shimosato et al.
{8] initially reported prognostic impact of fibrotic focus
{scar) in patients with adenocarcinomas 3.0 cm or smaller.
They proposed scar grade, which correlated well with tumor
invasiveness such as Iymph node involvement, vascular
invasion, and pleura! involvement. They suggested that a
small peripheral adenocarcinoma << 3.0 cm with no or little
collagenization (grade 1 or 2) could be considered to be in
an ‘early stage’ of development and could be surgically
curable. There were more grade 1/2 tumors in group I
patients than in group II in our series. If limited lung
resection is curative enough for small-sized adenocarcino-
mas with no or minimal invasiveness, preoperative
combined evaluation of serumm CEA level and TDR is
useful in selecting candidates for limited lung resection.
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Although a number of prognostic factors have been
reported for patients with surgically resected non-small cell
lung cancer, tumor size and lymph node status are
considered to be the most significant prognostic factors.
We showed that the outcome of group 1 patients was
excellent (5-year survival rate: 95%) and significantly better
than group 11 patients with completely resected adenocarci-
nomas 3.0 cm or smaller. Even when the prognostic impact
of pathologic lymph node status was excluded, the same
result was demonstrated. Multivariate analysis showed that
both preoperative serum CEA level and TDR were
significant independent prognostic factors. Maximum
tumor dimension on CT scan was significant in univariate
analysis, but not significant in multivariate analysis. These
results indicate that tumor size does not have indef)endcnt]y
significant impact on prognosis in adenocarcinomas 3.0 cm
or smaller.

Patients with an adenocarcinoma 2.0 cm or smaller, if
preoperative serum CEA level was normal and TDR was 0.8
or more, showed no lymph node involvernent (pNO) and
developed no local recurrence including lymph nodes. The
results suggest that limited lung resection without systema-
tic mediastinal lymph node dissection might be acceptable
for these patients. Because these factors are available
preoperatively, they are useful not only to predict outcome
but also to determine the extent of resection.

In summary, peripheral small-sized pulmonary adeno-
carcinomas predicted as pNO by combining serum CEA level
and TDR showed no mediastinal lymph node involvement
and resulted in excellent outcomes without local recurrence.
CT findings correlated well with histologic findings in small-
sized adenocarcinomas. Signs of local invasiveness such as
lymphatic permeation, vascular invasion, and pleural
involvement, were rare in small-sized adenocarcinomas
with normal preoperative serum CEA level and a TDR of 0.8
or more. Combined evaluation of preoperative serum CEA
level and TDR may enable us to identify minimally invasive
adenocarcinomas with good prognosis.
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KEYWORDS : Summary A high incidence of interstitial lung disease (ILD) has been reported in
Gefitinib; patients with non-small cell lung cancer (NSCLC) treated with gefitinib in Japan. We
Non-small cell lung retrospectively analyzed 112 patients with advanced NSCLC who received gefitinib

monatherapy. Univariate and multivariate analyses were used to identify risk factors

l‘:t“""" 2 torg for gefitinib-related ILD and predictive factors for tumor response to gefitintb. The in-
erstitia cidence of ILD was 5.4%, and it was higher in the patients with pre-existing pulmonary
. diseases; fibrosis (33% versus 2%; P < 0.001). The results of a multivariate analysis showed that
Pulmonary fibrosts; pulmonary fibrosis was a significant risk factor for ILD {odds ratio: 177, 95% confi-
Risk factors; dence interval: 4,53—6927, P = 0.006). The response rate was 33% in the 98 evaluable
Predictive factors _ patients and higher in women (53% versus 23%; P = 0.003), patients with adenocar-

cinoma (38% versus 6%; P = 0.010}, never-smokers (63% versus 18%; P < 0.001), and
the patients with no history of thoracic radiotherapy (39% versus 13%; P = 0.015). The
results of a multivariate analysis showed that the predictors of tumor response were
*'no history of smoking’’ and *‘no history of thoracic radiotherapy’’. Never-smokers
had a significantty tonger survival time than smokers (P = 0.007). Although gefitinib
therapy confers a clinical benefit on patients with advanced NSCLC, especially on
women, patients with adenocarcinoma, never-smokers, and patients with no history
of thoracic radiotherapy, it also poses a high risk of ILD, especially to patients with
pulmonary fibrosis. The risk-benefit ratio must be carefully considered.
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1. Introduction

Gefitinib (Iressa®; AstraZeneca, Osaka, Japan) is
an orally available, selective epidermal growth
factor receptor (EGFR) tyrosine kinase inhibitor
that displays antitumor activity in patients with
previously treated advanced nen-small cell lung
cancer (NSCLC). The safety and tolerability of gefi-
tinib was established in four open-labeled, mul-
ticenter, phase | dose-escalation studies [1-—4].
Although diarrhea, skin rash/acne, and nausea
were common adverse effects, most of them were
mild. Two large-scale, multicenter, randomized
phase Il studies (IDEAL 1 and 2; Iressa® Dose Eval-
uation in Advanced Lung Cancer) have demon-
strated clinically significant antitumor activity of
gefitinib monotherapy in patients with advanced
NSCLC who had previcusly received platinum-based
chemotherapy [5,6]. The response rate for gefitinib
250 mg per day in the IDEAL 1 and 2 trials was 18.4
and 11.8%, respectively. These studies also showed
that gefitinib monotherapy significantly improved
disease-related symptoms and quality of life.

Based on the results of the [DEAL trials, gefi-
tinib was approved in Japan for the treatment of
inoperable or recurrent NSCLC on 5 July 2002, and
an estimated 28,300 patients had been treated
with gefitinib as of April 2003. During the first few
months after its approval, many patients demanded
to be treated with gefitinib as a *'magic bullet”
cure; however, when the incidence of interstitial
lung disease (ILD} came to light in October 2002,
the media reported it in a sensational manner, and
as a result patients have become confused by ex-
cessive expectations and fear of ILD. The Ministry
of Health, Labour and Welfare of Japan reported
that the number of gefitinib-related cases of ILD
had reached 616 as of 22 April 2003 and that 246
of the patients had died of it. The incidence of
ILD and mortality rate from it has been calcutated
at 2.2 and 0.87%, respectively. Some case reports
also suggested a high incidence of gefitinib-related
ILD in Japan [7]. In view of this situation, an
evidence-based assessment of the risk-benefit of
gefitinib for the treatment of NSCLC was urgently
needed. However, many questions regarding gefi-
tinib administration remained unanswered, partic-
ularly in regard to the risk factors associated with
ILD complications. We therefore analyzed a se-
ries of cases treated with gefitinib at the Nationa!
Cancer Center Hospital (NCCH) in Tokyo.

2. Patients and methods

Between July and December 2002, 115 NSCLC pa-
tients at the NCCH began taking gefitinib and the
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112 of these patients who were followed at the
NCCH were retrospectively analyzed in this study.
The other three patients were excluded from the
analysis because they were followed-up at other
hospitals after the first prescription of gefitinib.
All the 112 patients had histologically or cytolog-
ically confirmed NSCLC. Their disease was locally
advanced, recurrent, and/or metastatic. They all
received gefitinib monotherapy at a dose of 250mg
per day.

Two independent board-certified diagnostic radi-
ologists (M.K. and U.T.) diagnosed pre-existing pul-
monary fibrosis (PF) on the basis of the findings on
chest X-rays taken within 1 week of the start of gefi-
tinib therapy. The radiologists had no knowledge of
the patients’ outcome. The diagnostic criteria for
PF were a diffuse linear or honey-comb pattern on
chest X-rays that was predominant in the lower zone
of the lung.

If a patient had measurable disease, the World
Health Organization criteria were used to assess
the tumor response. The response rate was cal-
culated as the total percentage of patients with
a complete or partial response. Drug-related ad-
verse events were evaluated using the National
Cancer Institute-Common Toxicity Criteria (Version
2.0). Chest X-rays were performed periodically to
evaluate response and detect pulmonary toxicity,
and computed tomography scans of the chest were
performed as needed to confirm the response or di-
agnose ILD. The extent of patients’ smoking history
was evaluated by using pack-years, which are de-
fined as the average number of cigarettes smoked
per day multiplied by the total duration of smoking
in years divided by 20. Patients who had smoked
for 0, 1—39, and =40 pack-years were categorized
as ""never-smokers’’, "'moderate smokers’’, and
""heavy smokers’’, respectively.

Univariate and multivariate analyses were per-
formed to identify risk factors for {LD and pre-
dictive factors for tumor response to gefitinib.
The patient characteristics tested as potential
risk factors for ILD and predictive factors for tu-
mor response were age (<70 versus >70 years in
the univariate analysis and as a continuous vari-
able in the multivariate analysis), sex (female
versus male), histological diagnosis (adenocarci-
noma versus non-adenocarcinoma), smoking history
{never-smokers versus moderate/heavy smokers),
performance status {PS 0-1 versus PS 2-3), prior
surgery (yes versus no), prior chemotherapy (yes
versus no}, prior thoracic radiotherapy {yes versus
no), and PF (yes versus no). These factors were
compared by using a chi-square test in the univari-
ate analysis. Logistic regression analyses were also
performed to adjust for each factor. Differences
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in time to treatment failure (TTF} and overall sur--

vival {OS) among the subgroups were compared
~ by using Kaplan—Meier curves and log-rank tests.

TTF was defined as the interval between the start
of gefitinib administration and discontinuation of
treatment for any reason, confirmed disease pro-
gression, or death. All analyses were performed
using SPSS statistical package (SPSS version 11.0
for Windows, SPSS Inc., Chicago, IL, USA).

3. Results
3.1. Patient characteristics

The patient characteristics are listed in Table 1.
All patients were Japanese, Twenty-eight pa-
tients (25%) received gefitinib as a first-line treat-
ment; 19 were censidered unfit for platinum-based
chemotherapy because of poor PS (10 patients)
or advanced age (9 patients), and 9 refused
platinum-based chemotherapy. The diaghosis of
pre-existing PF was almost the same between
two radiologists. Although discordance occurred in
three cases, 12 patients were finally diagnosed as PF
by consensus. All of the 12 patients had computed
tomography findings consistent with idiopathic pul-
monary fibrosis/usual interstitial pneumonia.

3.2. Interstitial lung disease (ILD) and other
toxicities

‘Among the 112 patients reviewed, ILD developedin
6 (5.4%) during the course of gefitinib therapy, and
4 patients (3.6%) died from ILD. The characteristics
of the six patients with ILD are listed in Table 2.
All of them had acute onset or exacerbation of
respiratory symptems. In five patients, chest com-
puted tomography scanning revealed new diffuse
interstitial changes in both lungs with ground-glass
appearances. Because bronchoalveolar tavage or
lung biopsy was not performed, we cannot com-
pletely exclude lymphangiosis carcinomatosa or
other diseases, but the clinical courses and imaging
appearances were consistent with drug-induced
ILD. Although the other patient (patient 3) died
before imaging diagnosis, the autopsy revealed dif-
fuse afveolar damage, and we concluded she died
from gefitinib-related ILD.

The results of univariate and rultivariate anal-
yses on risk factors for ILD are shown in Table 3.
The incidence of ILD was 33% (4/12) among pa-
tients with PF and 2.0% (2/100) among the other
patients. PF was the only significant risk factor
for ILD in the univariate analysis (odds ratio [OR]:
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* Table 1 Patient characteristics
Patients (n = 112)
No. %
Median (mnae) (vears} £3 (29-83)
<70 years 0 n
>70 years - 2 29
 Sex 5 . o
Female - 35 3
Male o 77 69
mstolog}catdmmis _—
Adenocarcinoma 93 - 83
Squamous cell carcinoma - 12 11
Non-small celt carcinoma 6 5
{not specified) : .
. Large cell neuroendocrine 1 1
Smokﬁuhhtuy{packyears} o
. Newer-smokers (0) - M 3
Moderate smokers (1-39) I |
Heavy smokers (>40) R R
ECOGperfommcestan.s S
U = PR R 82
2-3 o _ 20 18
nwms : 119
A --%8 - 51 .
Becun'enceafuersurgery L3 29
oMo B B
oY 26 23
L - %7
PoYes L2 11
No 10 - 89

16.7, 95% confidence interval {95% Cl]: 3.40-83.3,
P < 0.001), and this finding was supported by the
results of the multivariate analysis (OR: 177, 95%
Cl: 4.53—6927, P = 0.006). Since all of the patients
with ILD were smokers, pack-years were anatyzed
as a continuous variable in the multivariate analy-
sis, and the results of it suggested the association
between increased pack-years and a higher risk of
ILD (P = 0.062). Since all of the ILD cases had a PS
score of 1 and had never undergone thoracic radio-
therapy, it was impossible to assess the association
between poor PS or prior thoracic radiotherapy and
ILD in the multivariate analysis.
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Risk factors for gefitinib-related ILD 97

Table 3 Risk factors for interstitial tung disease {n = 112} ,
No.of  Incidence Univariate analysts - Multivariate anatysis -
‘ patients of 1D (z) -
* Odds ratio (5% C1) Pdvames 04dds ratio NS% ) Pvealues

Toal 0 M2 . 54

<70 years - B0 5.0 -0.80 (0.15-4.18) -. 0.791 . .05 (0.46-9.17) .| - 0. 34"
>70 years n 63 1 S o
Female 3528 0.44(0.053-3.62)  0.426 - 19,1 (0.44-837) . 0.126 .
Male B A L T IR PR
Histological diagnosis - , , S . R
Adenocarcinoma 93 5.4 102 (0.13-8.26) 0.984 . 0.26 {0.012-5.46) - 0.383 -
Non-adenocarcinoma © 19 8.3 Ao L T e
Heavysmokers 48 104 .~ . .- 0.096% 1350 (0.98-2.29) . 0.06F .
Moderate smokers . L 330 ST
(1=39) _ : cSE
~ Never-smokers (0). -
s N
-3
0-1

Yes (recurrence) , .30 0.48 (0.056~3.94) - 04N ' -2.48{0.14—43.2) /0.

No (advanced LT 83 ¥ T et s e e e
disease) . - C

No - 28 00 4

Yes % 00 -

Yes ‘ 120033 - 18T (3.40-83.3)  <0.001 177 (4.53-6527) . 0.006

No e 20 B DR L T L S

00 o0 o
IS IR B

88 g8

L
i

Y

'ﬁqewasmlyzeduacwtmuﬁ&hh&emlﬁvmumt.mdsntbwscalmhwww-nar
decrease.
“mmmmmmwwmmmmmmmmmumunmmumm
‘Mmhnmty(padwem)mmdymdsamm:bbhummumup&Oddsntlowas
calx:uatedpeno-pack-yearmae L i : - :

The incidence of drug-related adverse events 3.3, Efficacy
is listed in Table 4. Grade 1 or 2 skin rash ‘
(81%) and diarthea (56%) were the most fre-  Of the 112 patients, 98 had measurable disease.
quent adverse events. Grades 1-3. elevation in  Four patients were not evaluated due to early
glutamic-oxaloacetic transaminase (GOT) and/or  discontinuation. Complete response, partial re-
glutamic-pyruvic transaminase (GPT) levels was  sponse, stable disease, and progressive disease
observed in 46% of the patients. were observed in 2, 30, 29, and 33 patients,
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‘ : respectively. The response rate was 33% (32/98).
Table 4 Toxicity The response rates in each subgroup of patients
No. of Grade - are listed in Table 5. According to the results of

patients 7 . the univariate analysis, female gender (P = 0.003),

: : , evaluated '1- 2273 4 adenocarcinoma (P = 0.010), no history of smoking
[ — -~ T {P < 0.001), and no history of thoracic radiotherapy
g{kmm'f‘ . :g | g; 23 g g {P = 0.015) were significant predictors of tumor
j GSTIG:T T 106 w8 '10 : p response to gefitinib. The response rate of male
 Nausea - 109 2.8 00 smokers was 14% (8/56), which was lower than
interstitial lung - 112 0 -4 1 4 both that of female smokers (40%, P = 0.052) and
- disease (ILD) Lo that of male never-smokers (70%, P < 0.001). When

* Treatment-related death.

pack-years were analyzed as a continuous vari-
able among the smokers, the association between

. Table § Response rates among subgroups of patients (n =98)

potien®s ) SeE o mer Oy

’ Response  Univariate analysis

© Multivariate analysis

Total - 98

g

T Sex

Female = 32
Male B 66

 Histotogical diagnosis

Adenocarcinoma - 81

{ ' Non-adenocarcinoma 17

 Smoking history {pack-years)
. Never-smokers (0} 3
-#oderate smokets < 22
PLo(1-49) - -
- Heavy smokers - 44
¢ (250) o '
ips
-3 . 15
Priorsurgery | .,
: No{advarwed 68
. disense) :
" Yes [recurrence) . 30
" Prior chemotherapy
No

: 24

Yes 74
Prior thoracic radiotherapy

No 74

Yes 4

<Tyears - - 69
>T0years = . 9

o-1- 8

53

se

B

3

8A

»
12

E

I

300 150076297

L 234(1.34408)
LR R

6.51 (1.58-26.8)
1o

Y 3,46 (1.98-5.97)

0.78(0.38-1.62)
1 .

0.64 (0.36-1.14)
1

1.40 (0.76~2.58)
1 .

3,14 (1.24-7.50)
1

Prvalues  Odds ratio (95% C1) P values
0244 1.57 (0:96-2.56) ~ 0.071%

0,003 1.84 (0.51-6.56)  0.349
| 0.010 427 (0.48-37.0). © 0.191
<0.001° 3.92 (1.03-14.9)  0.045%
o e
0510 0.46(0.10-2.09) - 0.314
L0934 125035441 0732
0.279 1.2 (0.35-4.95) - 0.678
1
0015 6.76(1.30-357)  0.023

CI: confidence interval,

3 Age was pnelyzed as & continuas var!d:-k.-in the mitivariate analysis. The odds rttio was calculated per 10-year

- decrease.

t Smoking history was anatyzed bycompmingnever«mokerurﬂmdemefheuwsrmkers

291



Risk factors for gefitinib-related 1D

99

increased pack-years and a lower response rate was
also shown (OR per 10-pack-year increase: 0.74,
95% Cl: 0.56—0.99, P = 0.041}.

The results of a multivariate analysis showed
that *'no history of smoking’’ (P == 0.045} and "'no
history of thoracic radiotherapy’’ (P = 0.023) were
significant predictors of response. It was also sug-
gested that younger patients tended to obtain
a higher response rate (P = 0.071). Although fe-
male gender and adenocarcinoma were not found
to be predictive factors in the multivariate anal-
ysis, sex and histological diagnosis were signifi-
cantly associated with smoking history, and these

variables may have canceled each other’s effect
on the dependent variable. The proportion of
never-smokers was 69% (22/32) among the women
versus 15% {10/66) among the men (correlation co-
efficient [r] = 0.536, P < 0.001), and 67% (54/81)
among the patients with adenocarcinoma versus
0% (0/17) among those with non-adenocarcinoma
{r = 0.319, P = 0.001). When a multivariate anal-
ysis was performed excluding smoking history as
a factor, the OR of the females and patients with
adenocarcinoma was 3.81 (95% CI: 1.36-10.7,
P = 0.011) and 6.45 (95% Cl: 0.76-55.6, P = 0.087),
respectively.

1.0
No. mTTF (months)

0.8 - Female 35 25
eI - Mate T7 1.6
:., Log-rank P = 0.039
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k—-—L'_""-—#—-++-—H-
0 : . ; —
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0 3 ] 9 12 15

{B) Time toTreatment Failure{months)

Fig. 1 Kaplan—Meier plot of time to treatment failure according to subgroups: (A) female versus male; (B) adeno-
carcinoma versus non-adenocarcinoma; (C) never-smokers versus moderate/heavy smokers. mTTF: median time to

treatment failure, Ad: adenocarcinoma.
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Fig. 1 (Continued).

The median follow-up time for survivors was 14.7
months, and ranged from 11.0 to 16.8 months.
Sixty-nine patients (62%) died: 65 of disease pro-
gression and 4 of toxicity. Gefitinib treatment was
terminated in 97 patients (87%) because of dis-
ease progression (68 patients), no tumor shrink-
age (7 patients), toxicity (19 patients), or at the
patients’ request (3 patients). The median TTF
and the median survival time (MST) for all pa-
tients were 1.9 and 10.7 months, respectively.
The 1-year survival rate was 45%. The Kaplan—
Meier plots of TTF and OS in each subgroup are
shown in Figs. 1 and 2. The women had a longer

Table 6 Association between efficacy and toxicity

TTF and OS than the men, but the difference
was not significant. Patients with adenocarcinoma
had a significantly longer TTF than those with
non-adenocarcinoma, and *"adenocarcinoma’’ was
amarginally significant predictor of longer survival.
*’No history of smoking’' was a highly significant
predictor of fonger TTF (P < 0.001} and longer
survival (P = 0.007); the MST was 15.3 months in
never-smokers and 8.8 months in moderate/heavy
smokers.

We observed an assoctation between efficacy and
toxicity. As shown in Table 6, those who experienced
skin rash or elevation in GOT/GPT levels tended to

No. of Resporse Povalues’ Median survival  1-year P-values’
) patients rate {(X) (months) survival (%)
Skin rash
Grade 0 1 12 0.043 3.0 4 0.011
Grade 1 59 1 10.6 44
Grade 2 29 TTI 15.3 6
 Diarthea
Grade 0 48 1 0.903 9.3 35 0.037
. Grade 1-2 61 32 13.¢ 54
GOT/GPT
Grade D 57 r 4 0,004 7.8 n 0.006
Grade § n 48 15.1 55 :
Grade 2-3 18 - Notreached 83

* P-values for chi-square test between g'ade 0 and 1-3.

t P-values for log-rank test.
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