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Current Status and Problems of Anticancer Drug—induced Lung Injuries: Shoji Kudoh and Akinobu Yoshimura
(Fourth Dept. of Internal Medicine, Nippon Medical School)
Summary

Scme large-scale clinical investigations on gefitinib-induced lung injury have been performed, which have much
new information about anticancer drug-induced lung injuries and indicated significant problems in the develop-
ment of new anticancer drugs. Analysis of gefitinib-induced lung injury revealed varying patterns of clinical
features, ethnic differences in onset, risk factors for development and diagnostic difficulties in anticancer drug-
induced iung injuries. Furthermore, we rezlized again underlying problems in the process of developing new
anticancer drugs and the importance of post-marketing surveillance. We must elucidate the mechanism of
anticancer drug-induced lung injuries o manage them effectively. Key wards: Gefitinib, Anticancer drug, Lung
injury, Developmemt of new anticancer drugs, Corresponding author: Akinobu Yoshimura, Fourth Department of
Internal medicine, Nippen Medical School, 1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan

EE  gefitinib T X 2MBEEICET 2 0 0 ORBEL BENTENMTh A, FMEIC L SHEEIMET 2% C OF i
HENE GRS E b, FRFEAREICSY 2MEEbHES Mo T, gefitinib i & 2FEOREMICE D, PiEA
ik BT O SRLRE, FHEICET A AR, REOERET FoRMOEESHEL Mook, 36K, PN
TR ORFRBITAET S MEREHETOEEE S Lic 0w THRE LU . HUEAIC & 2 Rdns i 57
DI, TOREBFEEHLAETILENH D,

# 1 i BECER S N-BERRE I 81T 2 FuEA|c
L AMEEORLEE T, HAREHI L L

[ G > I i

gefitinib 1¥, FEANMINEE =R 2 PR FRIRISHE

L LT, ELRFEE MRS T 5 En i R
PGS h, TORTESYPFENR T, 2002ETHS
AR ES Y TIMAREM L SN, BES B 19 B
R, FFEah, BEE L2 EFETOShE w5
P HEER 19,000 AL BB S S hie, B, ERENE
FETTBIH 54,000 AT, F0 5 b AFISHIE & % 53
HUFOfR B S0 45,000 A L HESE T % X, JE/ NS
B EOCH NS BEINE I L rhd, Lkhl, &
D5 HERI 38 H (191.9%) wARE e k35 mE
£ - BIEMIE (interstitial lung disease: ILD) 23585
L., 9B 1B (00.6%) SFE Lic Z bpsifeh i
DHEANC R E RE E o,

DERER 0~ 3RBETHL TONFRPERTDH L
FIMERR & v 2 X b v EREH o BAIEMEZ 218
By &9, JUEHC Lo ET s 0
H#ETHo7, Ll gefitinlbic L 2fiRECH LT
W, TOHEWEEERELZ MR L £
AR Uiz Tz b, B D 0AREE L ERIEE
BITONEBPRSZ S OMANESha L E I, 20
FEREE Lo, 79, LT gefitinib & & 2 B
EEELE, FURERN & 2 RS ORR L ESI
DR S,

I. Gefitinib (2 & ZHEE OERRAMFEL

R2WWFET & 5 wERD 3 RIS & ARSI

MRS T 113-8603 HEELHETEA 1-1-5 * HAERAY - HEAR

B

0385-0684/06/ ¥ 500/5% 30/ JCLS

349



882

HSEREREETRT I LRSI TS, MEEOIE
RREIEMR TH D, TOREFRE OFSEEMNE
¥:Hf# (nonspecific interstitial pneumonia: NSIP}, &
TFRER T 28 (eosinophilic pnevmonia: EP), @ BH2E%
WG A s Em{bifi#% (bronchiolitis obliterans-organ-
izing pneumonia: BOOP), @ tf & AT (diffuse
alveolar damage: DAD), &#E% /% (hypersen-
sitivity pneumnonia; HP) (43R T W3, H—0HE
#, HigHlTb v 2 OBKER REmREEET 67
et s ot AHETNEHERATH2Y,

— I B OBRAT R, Bl RO R,
T YR FOREFTRC BT A e HI SN T WS
(B 124 FERPSRMERRET RN 22, 1SR RERR B I 45 D g BE
FRERET 2 b OIHEEOREKEN LT L, TR
PEige, BAZEMEMNSAY S AAREEIRA, R4 o
ERRAEET D bOERMED 2V ERESEOEKES %
R U E AMERRTEE 32— 2 OB EA % R
FA%, EERHIR A S RS 5 b O T, organ-
izing DAD R E R UL B b & HUEE 5 Tt
TLTnL Y,

gefitinib 17 & 2 S OBENERE, BSHEE4
W TORNSBEMNSE (. &L EFSEFEIECH
£, ANTEEFERY E ZEAVRERTWL S (£

% 1 FROBEEERT 517 3 M oS40

Irinotecan 1.3% (11/847)
Vinorelbine 2.5% (16/652)
Gemcitabine 1.5% ( 5/329)
Amrubicin 2.2% ( 4/181)
Paclitaxel 1.7% ( 6/349)
Docetaxel 0 % (0/865)
Nedaplatin 0 % (0/530)
Nogitecan 0 % (0/530)
Gefitinib* 0.8% ( 2/241)

*: 108 foreigners were included besides Japanese patients
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NSIP: nonspecific interstitial pneumonia,

EP: eosinophilic pneumonia,

BOOP: bronchiolitis obliterans organizing pneumonia,
DAD: diffuse alveolar damage,

HP: hypersensitivity pneumonia
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Recent Improvement in Lung Cancer Screening:
A Comparison of the Results Carried Qut
in Two Different Time Periods

Takuji Kitajima®, Kenji Nishii®*, Hiroshi Ueoka% Takuo Shibayvama®,
Kenichi Gemba?, Tsuyoshi Kodani®, Katsuyuki Kiura?, Masahiro Tabata®,
Katsuyuki Hotta®, Mitsune Tanimoto?, and Tomotala Sobue?

“Departmenl of Hemalology, Oncology and Respiratory Medicine, Ohayama University Graduale School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama 700-8558, Japan, *Department of Respiratory Medicine,
Okayama Instituie of Health and Prevention, Okavama 700-0952, Japan, “Depariment of Iniernal Medicine,

National Sanaiorium Minami-Okayama Hospital, Okayama 701-0304, Japan,
“Respiraiory Disease Center for Workers, Okayama Rousai Hospital, Okayama 702-8055, Japan, and
¢Cancer Information end Epidemiology Division, National Cancer Cenler Research Instituie, Teukifi, Chuoku,
Tokyo 104-0045, Japan

To evaluate recent improvements in lung cancer screening, we compared the resulis of recently
conducted lung cancer screening with those of a previous sereening. This study compared the sur-
vival of lung cancer patients detected by lung cancer screeming conducted between 1976 and 1984
(early period) with that conducted between 1989 and 1997 (late period). Two hundred seventy-six
patients with lung cancer were detected in the early period and 541 patients with lung cancer were
detected in the late period. The median survival time (late: 49.8 vs. early: 27.8 months) and the
5-year survival rate (late; 47.8 vs. early: 34.8%) of the patients with lung cancer detecied in the late
period were significantly better than those in the early period (5 =0.0054). Among patients undergo-
ing resection, the proportion of pathological stage I patients in the late period was significantly
higher than that in the early period (late: 60.8 vs, early: 549%, p=0.005). Multivariate analysis
showed that the screening time period was a significant prognostic factor (hazard ratio = 0.683, 95%
confidence interval: 0.563-0.832, p=10.0002). These results were consistent with the findings of case-
control studies of lung cancer screening programs in the late period recently conducted in Japan,
which also showed a greater efficacy for screening than for previous case-control studies in the
early period.

Key words: lung cancer, screening, survival, lung cancer mortality

C urrently, lung cancer is the leading cause of
cancerrelated death in Japan, with 50,871
patients dying of lung cancer in 1998 [1]. In an

Received September 8, 2005; accepted December 27, 2005.
*Corresponding author. Phone: +81-86-241-0880; Fax:+81-86-241-9365
E-mail : nkenji@lime.ocn.ne.jp (K. Nishii)

attempt to reduce lung cancer mortality, lung cancer
screening with chest x-ray and sputum ecytology uti-
lizing the screening system developed for pulmonary
tuberculosis were performed in Japan until 1986.
Since 1987, the Japanese government, on the basis
of the Health and Medical Services Law for the
Aged, has supported lung cancer screening.
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However, to date, the effectiveness of lung cancer
screening has not been established. In the USA, the
effectiveness of lung cancer screening was assessed
in randomized trials sponsored by the National
Cancer Institute (NCI) conducted at Johns Hopkins
University [2], Memorial Sloan-Kettering Cancer
Center [3], and the Mayo Clinic [4] in the 1970s.
Although these trials demonstrated that the resect
ability and survival of lung cancer patients in the
screening group were superior compared with those
in the contrel group, no reduction in overall lung
cancer mortality was shown. These results were
thought to be due to lead-time bias or over-diagnosis
bias [5, 6]. Based on these findings, the U.S.
Preventive Services Task Force declared that rouw-
tine screening for lung cancer with chest radiography
or sputum cytelogy in asymptomatic persons was not
recommended (U.S. Preventive Services Task Force
home page <(http: //www.ahepr.gov/clinic/uspstt/
uspslung htmy, accessed on Oct 17, 2005).

On the other hand, Sobue et al. in Japan evalw
ated the effectiveness of the annual chest x-ray sys-
tem developed for pulmonary tuberculosis screening
conducted between 1977 and 1987. Using a case-con-
trol design, they showed a reduction of lung cancer
mortality by a maximum of 28% (odds ratio: 0.72,
95% confidence interval: (.50~1.03). Their data
included part of the screening results conducted in
the Okavama prefecture. However, their results
were not statistically significant (p=0.07) [7]. In
1998, 4 case-control studies — inclading our study
[8], supported by the Ministry of Health and
Welfare — were planned in Japan to evaluate the
effectiveness of the new lung cancer screening pro-
gram supported by the government under the Health
and Medical Services Law for the Aged [8-11]. Our
study evaluated 412 patients who died of lung cancer
between 1991 and 1996 in the Okayama prefecture
and showed that lung cancer screening significantly
reduced lung cancer mortality by 41% (smoking-
adjusted odds ratio=0.59; 95% confidence inter-
val; 0.46-0.74; p=0.0001) [8]. Furthermore, 2
other studies also showed a significant reduction of
lung cancer mortality as a result of screening [9,
10]. In order to elucidate why the recent lung cancer
screening reduced lung cancer mortality while previ-
ous studies had shown negative results, we designed
a comparison of the data gathered from the recent
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lung cancer screening with the older screening data.
Materials and Methods

This study compared the results of lung cancer
screening conducted between 1976 and 1984 (early
period), which were used in the Sobue study [7],
with those gathered between 1989 and 1997 (late
period), which were used in the Nishii study [8].
The study area of the 2 cohorts was the same
(Okayama prefecture). In the early period, the
Tuberculosis Control Law required all citizens aged
16 or over to have a chest x-ray annually., The lung
cancer screening program, which was conducted in
the late period, was performed on individuals aged
40 or over as legislated hy the Health and Medical
Services Law for the Aged. Only the national health

insurance holders or family members of the
employment-related health insurance holders
underwent screcning in this program, since the

Employment-related health insurance holders were
assigned to he screened by their companies using a
different system. As an annual chest xray
examination, 70 ¥ 70 mm miniature photofluorography
with a tube voltage of 100 kV was used in the early
period and a 100X 100 mm miniature photoflue-
rography with tube voltage of 140 kV was used in the
late period. The smoking habits of all participants
were recorded. Sputum cytology with Saccomanno’s
3-day pooled method was performed for individuals in
the highrisk group, which included individuals aged
50 or over with a smoking index (average number of
cigarettes smoked per day multiplied by the number
of years smoked) of at least 600. For the individuals
who were suspected to have lung cancer by chest
x-ray or sputum cytology, further examinations were
performed as socon as possible to confirm the
diagnosis.

Data on diagnosis, clinical stage, therapy, and
survival were obtained from hospital records and/or
data in the Okayama Cancer Registry. Histologic
types were classified according to the World Health
Organization histologic classification [12]. The
clinical stage of lung cancer was determined on the
basis of the American Joint Committee on Cancer
classifications [131.

Categorical variables were compared using the X2
test. Survival rates were calculated by the Kaplan-



June 2006

Meier method. We assessed the prognostic
significance of lung cancer sereening by univariate
analysis using a logrank test and multivariate
analysis using Cox’s proportional hazards model.
The variables analyzed in this study were age (770
years vs. < 70 years), sex, histology {adenocarcinoma
vs. non-adenocarcinoma), clinical stage (I vs. II, III,
IV), and era (1976-1984 vs. 1989-1997), and
hazard ratios and their 95% confidence intervals
were estimated. Statistical analysis was performed
using SPSS Software (SPSS Ine, Chicago, IL,
UUSA). A p value of 0.05 was considered statistically
significant.

Results

The characteristics of the patients are shown in
Table 1. Two hundred seventy-six patients with lung
cancer were identified in the early period and 541
patients were identified in the late period. Patients
identified in the early period were younger on
average than those in the late period, which might be
due to the difference in the age limitation of the
accrued subjects in each cohort. Similarly, the
proportion of adenocarcinoma or clinical stage I was
slightly lower and that of squamous cell carcinoma or
stage IV was higher in the early period. However,
these differences were not statistically significant.

Survival curves according to screening period are
shown in Fig. 1. Median survival time (MST) and
S-year survival rate (5oyr) in the late period were
49.8 months and 47.8%, respectively, which were
significantly better than those (MST: 27.8 months
and 5-yr: 34.8%) in the early period (p=0.0054).
Regardless of clinical stage, survival rates in the
late period were better than those in the early
period. However, a statistically significant difference
was obtained only in patients with stage IV disease
(Table 2, p=10.0423). Survival curves according to
treatment modality are shown in Fig. 2. Significant
improvement in the late period was obtained in
patients receiving chemotherapy (MST: 13.2 months
late vs. 10.2 months early, p=0.0035), but no
difference was shown in patients undergoing surgical
resection (MST: not calculated, 5year survival
rate: 51.4% late vs. 65.0% early, p=10.1403),
radiotherapy (MST: 152 months late vs. 16.0
months early, p=10.6452) or supportive care alone
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(MST: 137 months late vs.
p=0.4293).

One hundred seventy-three (62.7%) of 276
patients underwent surgical resection in the early
period compared to 378 (69.9%) of 541 patients in
the late period. The resection rate in the late period
was significantly higher than that in the early period
{p=0.038). There was no significant difference in
the resection rate based on histology. Among
patients undergoing resection, the proportion of the
pathological stage 1 patients in the late period
(230/541: 60.8%) was significantly higher than that
in the early period (95/173: 54.9%, p=0.005).

16.0 months early,

Table 1 Characteristics of patients with lung cancer detected
by population-based screening
Early period Late period
1976-1984 1989-1997
No. evaluated 276 541
Median age {range) 64 (34-81) 69 (35-91)
Sex: male 185 (67%) 371 (69%)
fernale 91 170
Histology:
adenccarcinoma 155 (56%} 327 (60%)
squamous cell ca. 86 (31%) 141 (26%)
small celi ca. 28 (10%) 53 {10%}
others 7{ 3%) 20 { 4%)
Slage: I 166 (57%) 338 (62%)
] 45 (16%) 43 8%)
A 25{ 9%) 84 (16%)
B 12 { 4%) 29 ( 5%}
% 38 (14%) 47 ( 9%)
100
Early period
gﬂ I . o |, 010 period
0 I k] 2 I3
0 1 2 3 4 s

Years from detection

Fig. 1 Survival curves of lung cancer patients according {0 era
detected by lung cancer screening (276 patients in the early period
vs. 541 patients in the fate period). Kaplan-Meigr method.
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However, the b-vear survival rate in pathological
stage | patients did not differ between the 2 periods
(77.4% vs. 78.1%, p=0.3532, Fig. 3).

We also investigated the effect of time difference
of screening on survival by uni- and multi-variate
analyses. On univariate analysis, the late era as well
as younger age (<70 years old), female gender,
adenocarcinoma histology, and clinical stage I were
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significantly associated with better prognosis (Table
3). Multivariate analysis using Cox’s proportional
hazard model also showed that the clinical stage was
the most significant variable and that age was the
second most significant. As well, the screening time
period was also confirmed as a significant prognostic
factor (hazard ratio=0.685 95% confidence
interval: 0.563-0.832, p=10.0002; Table 4).

Table 2  Survival of patients with lung cancer according to clinical stage
Stage Early period (1976 - 1084) Late period (1989 - 1997)
g No. of patients MST (mo) No. of patients MST (mo) pvalue
| 156 (57%) not calculated 338 (63%) not calcuiated 0.3532
Il 45 (16%) 17.3 43 {8%) 296 0.1277
A 25 (9%) 14.8 84 (16%) 217 0.2286
ins 12 (4%) 10.3 29 (5%) 13.8 0.1149
v 38 (14%) 5.8 47 (9%) 8.6 0.0423
1o 100
o &n
R R= B Chemotherapy
2o 2
= o
i 50 = 50
=7 =
v w2
* | . L
R A Resection ©
o . . . . ¢ , ; ; .
a 1 2 3 4 5 [i] 1 2 3 4 3
Years Years

—
=
=

C Radiotherapy

% Surviving

0 ) 1 1 :
0 t 4 3 4

Years

[n

Fig. 2
period; thin line, early period.

=
=

D Supportive therapy alone

% Surviving

0 1 2 3 4
Years

w

Survival curves of lung cancer patients according to era (early period vs. late period). Kaplan-Meier Method: thick line, late

A, Suvival curves according to resection (173 patients vs. 378 patients); B, Survival curves according to chemotherapy (85 patients
vs. 70 patients); G, Survival curves according 1o radiotherapy (18 patients vs. 36 patients); D, Survival curves according to support-

ive therapy alone (20 patients vs. 57 patients).
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Table 3  Univariate analysis
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Discussion

No. of
patients

Median survival

Variables time (months)

p-valus

Era
1976-1984 276 27.8
1889-1997 541 49.8
Age:
less than 70 year-old 467 -
70 year-old or older 350 29.3
Sex:
male 556 34.8
female 261 -
Histology:
adenocarcinoma 482 60.0
nor-adenocarcinoma 335 28.9
Clinical stage:
stage | 494 -
stage -1V 323 124

0.0054

<0.0001

< 0.0001

< 0.0001

< 0.0001

In order to confirm the recent
improvement in lung cancer screening, we
designed the present study and found that
the survival of patients detected in the
late period was significantly better than
that in the early peried, though
statistically significant differences
hetween time periods in clinical
characteristics, such as histology and
stage, were not observed. There are
several possible explanations for the
statistically significant survival benefit
obtained in the late period.

100

% Surviving

100

50 e

% Surviving

B p-stage 1I-1IV

0 I 1 L 1
0 1 2 3 4 5

Years

Fig. 3  Survival curves of lung cancer patients according 10
pathological stage (early pericd vs. late period). Kaplan-Meier
method; thick line, late period; thin line, early pericd.

A, Survival curves of patients with p-stage 1 disease (95 patients
vs. 230 patients); B, Survivai curves of patients with p-stage -
IV disease (71 patients vs. 99 patients}).

First, more patients with an earlier
stage of lung cancer, even though
technically within the same stage, may
have been detected in the late period. The detection
rates of lung cancer did not differ between the 2
groups: 0.0470% of participants screened hetween
1976 and 1984 and 0.0491% of those screened
between 1989 and 1997. However, the resection rate
in the late period was higher than that in the early
period {69.9% late vs. 62.7% early, p=0.038). By
using a larger film (100 % 100 mm miniature photofiuo-
rography) and higher tube voltage (140kV), more
information could be obtained on chest xray
examination compared with the previously used
method (70x70mm miniature photofluorography
with a tube voltage of 100kV). This may have
enabled the detection of earlier lung cancer.
Furthermore, better training of doctors performing
the screening and prompt examination of suspected
cases became possible due to the Health and Medical
Services Law for the Aged; and this also may have
influenced the results,

Second, the advancement of lung cancer treatment
modalities may have improved the results of
screening in recent years. In the present study, the
survival of patients with stage II-IV disease in the
late period was significantly better than that in the
early period, yet no improvement was shown for
patients with stage I disease (Fig. 3). Advancements
in chemotherapy may have affected these results.
This would appear to be confirmed by the fact that
survival improvement was obtained only in patients
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Table 4  Multivariate analysis than that in the early period; and (iii)
Prognostic factor Hazard ratio 95%CI* pvalue multivariate analysis showed that the
. 00 0.565-0.872 0.0002 screening time period was a

ra ! 563-0. . D ;
(1989-1997 vs. 1976-1984) significant prognostic factor. _These
Clinical stage 399 3288-4841  <0.0001 observations indicate a greater
{stage -1V vs. ) efficacy for the recent screening
Age 1.61 1.333-1.951 <0.0601 program than for case-control studies
ESE 70 vs, <70 yo) 623 00343 in the early period. Furthermore, a

ex 131 1.056-1. ) reanalysis of the Mayo Lung Project
(male vs. female) d oh d L
Histology 106 0.870-1.298 0.5527 ata, which showed that the survival

(non-adenoca. vs. adenoca.)

in the screened population was

*96%CI = 95% confidence interval.

receiving chemotherapy ([ig. 2). However, the
majority of the patients detected by mass screening
might have had non-small cell lung cancer, and there
were no remarkable advancements in systemic
chemotherapy for such cases during the period
between the former and latier screening programs.
Thus, it appears to be unrealistic to assume that
advancements in chemotherapy could be the main
reason for the improvement in survival seen in the
late period.

Third, a recent increase in peripheral lung
adenocarcinoma, which can be detecied by chest
xray without difficulty and generally has a good
prognosis, may have affected the results. In the
present study, the proportion of adenocarcinoma was
shown, in fact, to have increased in the late period.

There are several limitations in this study. The
current study may have a lead-time bias; however,
although the proportion of pathological stage I
patients among those undergoing resection was
significantly higher in the late period, the survival of
stage I patients did not differ between the 2 time
periods. This suggests that its bias might be minimal.
As another problem, we did not assess cost-
effectiveness of the recent screening program; the
survival advantage we demonstrated was the prineipal
goal of the study. Based on these limitations, the
results we obtained should be cautiously interpreted.

In conclusion, we found that {1} the survival of
patients with lung cancer detected in the late period
was significantly better than that of those in the
early period; (ii) among the patients undergoing
resection, the proportion of pathological stage I
patients in the late period was significantly higher
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superior to that in the unscreened
population [14], has been
encouraging. Therefore, we have to reconsider the
effectiveness of lung cancer screening and to continue
studving how to Iimprove its sensitivity and
specificity.
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Abstract

Objective We investigated the link between metabolic syndrome and cigarette smoking in the Japanese
population.

Methods A total of 3,177 Japanese subjects aged 20-79 years were recruited in a cross-sectional clinical in-
vestigation study. Habits of cigarette smoking were obtained at interviews by well-trained staff. The diagnosis
of metabolic syndrome was based on the new criterion in Japan.

Results Four hundred and forty men (35.3%) and 142 women (7.4%) were current smokers. Three hundred
thirty four men (26.8%) and 63 women (3.6%) were diagnosed as metabolic syndrome. The prevalence of
current smoker in subjects with metabolic syndrome was significantly higher than in subjects with non-
metabolic syndrome in men with and without adjustment for age. The prevalence of metabolic syndrome in

men with Brinkman index 2600 was significantly higher than that in men with Brinkman index<600.

Conclusion
Japanese men with metabolic syndrome.

The present study indicated that cigarette smoking may be an important modifiable factor in

Key words: metabolic syndrome, cigarette smoking, waist circumference, prevalence
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Introduction

It is well known that metabolic syndrome is highly preva-
lent in U.S {i). In Japan, the criterion of metabolic syn-
drome was recently defined (2) and we have reported that
the prevalence of metabolic syndrome was 30.6% in men
and 3.6% in women (3). This syndrome is well documented
to increase the risk for developing type 2 diabetes and car-
diovascular disease and is comrelated with all-cause mortality
(4). Physical inactivity, excessive weight gain, high alcohol
intake and certain dietary factors have been identified as im-
portant modifiable risk factors for metabolic syndrome (5,
6).

Cigarette smoking has become an important public health
challenge, and it has been reported that 46.8% of men and
11.3% of women are current smokers in Japan (7). Cigarette
smoking is also a strong risk factor for atherosclerosis and
cardiovascular disease in a dose-dependent manner (8).

Therefore, smoking may also be considered as an important
modifiable risk factor for metabolic syndrome. However, to
date, the relationship between metabolic syndrome by using
the new criterion in Japan and cigarette smoking has not
been fully discussed.

The aim of this study was to explore the link between
metabolic syndrome and cigarette smoking in a large sample
of the Japanese population.

Subjects and Methods

Subjects

We used data of 3,177 Japanese (1,245 men and 1,932
women), aged 20-79 years, who underwent an annual health
check-up from June 1997 to December 2005 at Okayama
Southern Institute of Health with informed consent (Ta-
ble 1).
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