310 Smoking and lung cancer risk in Japanese

It will therefore be of importance to quantify the impact of
smoking on the development of lung cancer using data from
Japanese populations in order for us to estimate how much of a
decrease in the incidence or mortality of lung cancer can be
expected by reducing the smoking prevalence in this country.
Fortunately, large prospective studies have recently provided
highly reliable evidence for the association between smoking
and lung cancer risk, thus making a more accurate assessment
possible. Such studies include the Three-Prefecture Cohort
Study (2), the Japan Collaborative Cohort Study (3) and the
Japan Public Health Center-based Prospective Study (1).

In the present study, we evaluated the magnitude of the
association between tobacco smoking and the risk of lung
cancer among Japanese by conducting a systematic review
of epidemiological evidence to provide the basic data for
the primary prevention of lung cancer in Japan. This report
is one among a series of articles by our research group, which is
investigating the association between health-related lifestyles
(e.g. tobacco smoking, alcohol consumption and diet) and the
risk of total cancers and major cancer sites (i.e. the stomach,
colon and rectum, liver, lung and breast) in Japan (4,5).

METHODS

The original data for this review were identified by searches
of MEDLINE using PubMed, supplemented with manual
searches of references from relevant articles where necessary.
All epidemiological studies on the association between
tobacco smoking and lung cancer incidence or mortality
among Japanese from 1968 to 2005 were identified using the
search terms ‘smoking’, ‘lung cancer’, ‘cohort studies’, ‘case~
control studies’ and ‘Japan’ as keywords found in the abstract.
Papers published in either English or Japanese were reviewed,
and only studies on Japanese populations residing in Japan
were included. In the case of multiple publication of the
same or overlapping datasets, only data from the latest or
most comprehensive results were included. The individual
results were summarized separately in the tables by a study
design as cohort or case—control studies.

We evaluated the results based on the magnitude of asso-
ciation and the strength of evidence. First, the RRs by gender
in each epidemiological study were grouped by magnitude of
association, with consideration for statistical significance (SS)
or no statistical significance (NS), as strong (symbol 777 or
111, <0.5 or >2 (S8S); moderate (symbol 77 or 1]), (1) <0.5 or
>2 (NS), (2) >1.5 to 2 (8S) or (3) 0.5 to <0.67 (SS); weak
(symbol T or |), (1) >1.5 to 2 (NS), (2) 0.5 to <0.67 (NS) or
(3) 0.67 to 1.5 (8S); or no association (symbol —), 0.67 to
1.5 (NS). The RR was approximated by the odds ratio in case—
control studies. When the amount smoked was grouped
into several levels or subgroup analyses by cell type were
made, we considered the highest RR or odds ratio among
all the exposure levels or subgroups.

After this process, the strength of evidence was evaluated
in a similar manner to that used in the WHO/FAO Expert
Consultation Report (6), in which evidence was classified as
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‘convincing’, ‘probable’, ‘possible’ or ‘insufficient’, based on
a consensus of the research group members. We assumed that
biological plausibility corresponded to the judgment of the
most recent evaluation from the International Agency for
Research on Cancer (IARC) (7). The details underlying
those judgments have been described elsewhere (4,5).

In addition, when we reached a conclusion that there was
‘convincing’ or ‘probable’ evidence of an association, a meta-
analysis was conducted to obtain summary estimates for the
overall magnitude of association. In principle, studies that
reported RRs or odds ratios and their confidence intervals
(Cls) by comparing current smokers with never smokers
were included in the meta-analysis. For those that categorized
risk values separately according to the smoking amount, such
as the number of cigarettes smoked per day or the pack-year
index, we first conducted a meta-analysis to estimate summary
risk values for current smokers and then used these values for
further meta-analysis. Studies without information on CIs of
risk estimates or those with a reference group other than a
group of never smokers were excluded from the meta-analysis.
General variance-based methods were used to estimate
summary statistics and their 95% Cls. Heterogeneity among
studies was tested using the Q statistic together with a model to
determine the summary RR and its 95% (I, i.e. a random- or
fixed-effect model, selected according to the statistical signifi-
cance in the Q statistic. The meta-analysis was performed
using the mera command of the STATA statistical package
(Stata Corporation, College Station, TX, USA), version 8 (8).

MAIN FEATURES AND COMMENTS

A total of 8 cohort studies (1-3,9-13) and 14 case—control
studies (14-27) were identified (Tables 1 and 2, respectively).
Of the eight cohort studies, three (1,2,10) were population-
based, in which subjects were recruited from general popula-
tions in geographically defined areas with a high response rate
(>80%). The endpoint was defined as incidence of lung cancer
in three studies (1,12,13) and death due to cancer in other
cohort studies (2,3,9-11). The follow-up rate exceeded 90%
in all the studies reporting the follow-up status of participants
(1,3,9-11), except for one study in which 15.6% of the subjects
migrated from the study areas (2).

All the identified case—control studies were hospital-based,
that is cases were enrolled in arbitrarily selected hospitals.
In all (14,16-22,25-27) but three investigations (15,23,24)
control subjects were also selected from patients in the
hospitals where cases arose (hospital controls). Two studies
(15,23) included controls randomly sampled from general
populations (population or community controls). Stellman
et al. (24) adopted both hospital and community controls.
The diagnosis of cases was microscopically confirmed in
most of the studies (14-16,18,19,21-25,27), and the response
rate was reasonably high (at least 70%) in studies reporting
the relevant figures among cases (14,15,18,21,23,24) and/or
controls (15,18,21,24).
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Table 3. Summary table of the association between tobacco smoking and lung cancer risk in cohort studies among Japanese population

Reference Study period

Study subjects Magnitude of

association®

Sex Number of subjects Age (years) Event Number of incident
cases or deaths
Kono et al. (9) 1965-83 Men 5130 27--89 Death 74 7
Akiba and Hirayama (10) 1966--81 Men 122261—a 40+ Death 1200 17
Wormen 142 857 40+ Death 394 T
Tomita et al. (11) 1975-85 Men 37645 20-55 Death 32 71
Murata et al. (12) 1984-93 Men 17200 NA Incidence 107 7
Sobue et al. (1) 1990-99 Men 57591 40-69 Incidence 324 77
‘Women 59103 4069 Incidence 98 7
Pierce et al. (13) 1958-94 Men and 45113 NA Incidence 592 T
wormen
Ando et al. (3) 1988-97 Men 45010 40-79 Death 469 N
Women 55724 4079 Death 128 17
Marugame et al. (2) 1983-2000 Men 44451 40-79 Death 466 T
Women 43702 40-79 Death 132 717

NA, not available. Akiba and Hirayama (10): ‘¢’—ex-smokers, occasional smokers, and those for whom age or smoking history information was unavailable

were excluded but the number of the excluded subjects was unknown.

21117 or ||, strong; 71 or ]}, moderate; T or |, weak; —, no association (see Methods for a more detailed definition).

Among the cohort studies, four reported results by gender
(1-3,10), three for men only (9,11,12) and one for men and
women combined (13). The respective numbers for case—
control studies were eight (14-16,21-23,26,27), three
(18,20,24) and two (19,25). One study presented results for
men only along with those for both genders combined (17).

The magnitude of association for these studies is summa-
rized in Tables 3 and 4 for cohort and case—control studies,
respectively. All cohort studies (1-3,9,10,12,13) except one
(11) showed a strong positive association (T17) between cur-
rent smoking and the risk of lung cancer. The case-control
studies (15,17-24,26,27) also consistently reported a similarly
strong association except for two investigations in the analysis
for women (14,16) and one in the analysis for men and women
combined (25). Most of the studies demonstrated clear dose—
response relationships between the risk of lung cancer and the
number of cigarettes smoked per day (Tables 1 and 2), years
of smoking, the pack-year index and/or years since stopped
smoking (data not shown in tables). The RRs or odds ratios
were generally lower in women than in men, probably due to
the female smaller amount of smoking, so that we estimated
the summary measure of association by gender (Fig. 1). There-
fore, the three studies (13,19,25) that presented findings only
for men and women combined were excluded from the
meta-analysis.

The summary RR for current smokers versus never smokers
was estimated to be 4.39 (95% CI 3.92-4.92) for men and 2.79
(95% CI 2.44-3.20) for women by the meta-analysis using
fixed-effect models (test for heterogeneity: P = 0.17 for men
and P = 0.14 for women). We adopted fixed-effect models
because the heterogeneity among studies was not statistically
significant. Cohort studies and case-control studies gave a

reasonably consistent summary measure (Fig. 1). In men,
no apparent difference in the RR was found between recent
investigations and an earlier cohort study (the follow-up
started in 1966) by Akiba and Hirayama (10), while the RR
was higher in recent cohort studies (1-3) than in the earlier one
(10) in women. To clarify whether women have a smaller
risk of lung cancer at the same exposure to tobacco smoking,
we attempted to estimate the summary RRs according to
the level of exposure by sex. Unfortunately, such summary
RRs could not be calculated because only five studies
(2,10,14,26,27) reported the RRs or odds ratios by both sex
and the amount of cigarette smoking, and they used various
cutoffs to categorize subjects according to the consumption
level of cigarettes. To address the question, a pooled analysis
of original data may be warranted.

The summary RRs comparing current and never smokers
derived from the present meta-analysis are much lower than
the corresponding RRs in Western countries (1). This dis-
crepancy in the relative risk has been extensively discussed
by Sobue et al. (1) and Marugame et al. (2) and may be
attributable to both the lower risk of lung cancer in current
smokers and the higher risk in non-smokers. The lower lifetime
consumption of cigarettes in Japanese, due partly to the later
initiation of smoking habits, the lower consumption per day,
or the shortage of cigarettes during and immediately after
World War II in Japan, may be one explanation for the
lower risk of lung cancer in Japanese smokers. However,
the differences in other factors, including ingredients and
filters of cigarettes, lifestyle factors other than smoking and
genetic susceptibility to lung cancer between Japanese
and Western populations, should also be considered when
explaining the lower risk among Japanese (1,2).
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Table 4. Summary table of the association between tobacco smoking and lung cancer risk in case-control studies among Japanese population

Reference Study period Study subjects Magnitude of
Sex Age (years) Number of cases Number of controls association
Nakamura et al. (14) 197882 Men NA 498 498 T
‘Women NA 84 84 1
Shimizu et al. (15) 1977-82 Men 40+ 603 727 T
‘Women 40+ 148 746 11
Tsugane et al. (16) 1976-85 Men 30-49 93 93 T
Women 30-49 41 41 H
Sakai (17) 1982-86 Men and 30+ 64 128 T
women
Men 30+ 41 82 T
Minowa et al. (18) 1978-82 Men NA 96 86 17
Yamaguchi et al. (19) 1989-90 Men and NA 144 676 T
women
Gao et al. (20) 1988-91 Men 30-84 282 282 M
Shimizu et al. (21) 1973-91 Men 40+ 413 82 T
‘Women 40+ 192 101 11
Sobue et al. (22) 1986-88 Men 40-79 1052 1111 N
Women 40-79 294 1089 m
Wakai et al. (23) 1988-91 Men 40-89 245 490 T
Women 40-89 88 176 T
Stellman et al. (24) 1993-98 Men 20--81 410 252 (hospital controls) 17
(Aichi portion)
Men 2081 410 411 (community controls)
Ito et al. (25) 1999-2000 Men and 26-80 138 (adenocarcinoma) 241 -
women
Minami et al. (26) 1997-2001 Men 40+ 354 1222 NN
Women 40+ 161 1222 T
Marugame et al. (27) 1996-98 Men 40-79 839 491 m
Women 40-79 316 389 i

NA, not available.

17 or L1}, strong; 171 or ||, moderate; T or |, weak; —, no association (see Methods for a more detailed definition).

In addition to the summary measures for all lung cancer, we
estimated the summary RRs (current smokers versus never
smokers) by histological type by using the meta-analysis
method mentioned above. In men, the resultant summary
RRs were 11.7 (95% CI 8.31-16.6) for squamous cell carcin-
oma, 2.30 (95% CI 1.89-2.79) for adenocarcinoma and
14.0 95% CI 6.64-29.4) for small cell carcinoma. In
women, they were 11.3 (95% CI 7.15-17.9) for squamous
cell carcinoma and 1.37 (95% CI 1.08-1.76) for adeno-
carcinoma. [The RRs for large cell carcinoma and female
small cell carcinoma were not estimated due to the small
number of studies (one or two) reporting required data].

In the IARC evaluation (7), it was concluded that the major
cause of human lung cancer is tobacco smoking. The evalu-
ation also noted that exposure to tobacco smoke led to modest
increases in the occurrence of malignant and/or benign lung
tumors in rats and mice and that smoking-related DNA adducts
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were detected in the respiratory tract. We therefore assumed
that the association of tobacco smoking with lung cancer risk
held biological plausibility.

EVALUATION OF EVIDENCE ON TOBACCO
SMOKING AND LUNG CANCER RISK IN
JAPANESE

Based on these results and assumed biological plausibility, we
conclude that there is convincing evidence that tobacco smok-
ing strongly increases the risk of lung cancer in the Japanese
population. The RR for Japanese current smokers compared
with never smokers was estimated to be around 4.4 for men and
2.8 for women. These figures can be used to plan programs for
the primary prevention of lung cancer by the reduction of
tobacco smoking in Japan.
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Study Sex Desien Event RR for current versus
No. Firstauthor Year Ref No. = never smokers (95%

Men
1 Akiba S 1990  (10) M CH Death  4.50 (3.60- 5.70)
2 Tomita M 1991 (1 M CH Death 1.50  (0.79- 2.83)
3 SobueT 2002 (N M CH Incidence 4.50 (3.00- 6.80)
4 AndoM 2003 3) M CH Death  4.46 (3.10- 6.41)
5 Marugame T 2005 2) M CH Death  5.10 (3.34- 7.79)
6 NakamuraM 1986  (14) M CC 447 (3.10- 6.46)
7 Sakai R 1989  (17) M CC 2.50  (1.20-5.10)
8 GaoCM 1993 (20) M CC 6.61 (3.47-12.58)
9 SobueT 1994  (22) M CC 4.10 (2.80- 5.90)
10 Wakai K 1997  (23) M CC 440 (2.19- 8.85)
11 Stellman SD 2001 (24) M CC 3.50  (1.60- 7.50)
12 Stellman SD 2001 24) M CC 6.30  (3.70- 10.90)
13 MinamiY 2003  (26) M CC 4.75 (3.04- 7.42)
14 Marugame T 2004 (27) M CC 456 (3.00- 6.94)
Women
15 Akiba S 1990  (10) F CH Death  2.50 (2.00- 3.20)
16 Sobue T 2002 [¢))] F CH Incidence 4.20 (2.40- 7.20)
17 Ando M 2003 3) F CH Death  3.58 (2.24- 5.73)
18 Marugame T 2005 2) F CH Death  3.66 (2.50- 5.35)
19 NakamuraM 1986  (14) F CcC 1.70  (0.80- 3.40)
20 Sobue T 1994  (22) F CcC 2.80 (2.00- 3.90)
21 Wakai K 1997  (23) F CcC 437 (2.21- 8.62)
22 Minami Y 2003 (26) F cC 191 (1.14-3.18)
23 Marugame T 2004  (27) F cC 229 (1.44-3.64)

Summary estimates (fixed-cffect model)

Men Total 439  (3.92-4.92)
Cohort studies 4.28 (3.65- 5.00)
Casc-control studies 452 (3.83-532

Women Total 2.79 (2.44-3.20)
Cohort studics 3.00 (2.52-3.57)

Case-control studies 251 (2.02-3.11)

1
4 0
* Z00 R Y - S —
34 b
4 .
5 —
|
6 —
* 74 s
8 4 e —
9 =
10 4
11 4
12 - g—
13 4 —_—
14 4 —— e
Combined.! s
7o 100 459 12.59
relative risk

—B
16 - —_— g
17 4 — e p——
18 ———
19 =
20 4 s
21 4 =}
22 4 e
23 4 —_—t
Combinedy T
82 100 279, 8.63
relative risk

(Test for heterogeneity: Q=17.681 with df=13, P=0.170)
(Test for heterogeneity: Q=11.357 with df=4, P=0.023)
(Test for heterogeneity: Q=6.106 with df=8, P=0.635)
(Test for heterogeneity: Q=12.271 with df=8, P=0.139)
(Test for heterogeneity: Q=5.347 with df=3, P=0.148)
(Test for heterogeneity: Q=5.316 with df=4, P=0.256)

RR. Relative risk; Cl. confidence interval; CH, cohort study; CC, case-control study; M, male; F,

Boxed area represents the contribution of each study (weight) to the meta-analysis.

female.

*RRs and 95% CIs of references (11) and (14) were estimated from those estimated for daily amount of smoking categories or those estimated for cell type by meta-analysis.

References (12), (16), and (18) were excluded from the meta-analysis since point estimates and/or confidence intervals were not available or could not be estimated from other given values.

References {13), (19), and (25) were excluded because only findings for men and women combined were reported.

References (9), (15), and (21) were excluded because the reference group included both never and former smokers

Figure 1. Summary estimates of the association between tobacco smoking and lung
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Background: Our research group undertook an appraisal of the body of epidemiological studies
on cancer in Japan to evaluate the existing evidence concerning the association between
health-related lifestyles and cancer. As tobacco smoking may be one of the few modifiable
risk factors for breast cancer, we focused on the association between tobacco smoking and
the risk of breast cancer in this review.

Methods: A MEDLINE search was conducted to identify epidemiological studies on the
association between smoking and breast cancer incidence or mortality among the Japanese
from 1966 to 2005. Evaluation of associations was based on the strength of evidence and
the magnitude of association, together with biological plausibility as previously evaluated by
the International Agency for Research on Cancer.

Results: Three cohort studies and eight case-control studies were identified. The relative risk
(RR) or odds ratio (OR) of breast cancer for current smokers ranged from 0.71 to 6.26 in these
studies. A significantly increased risk among current smokers compared with never smokers
(RR = 1.7) was reported in one out of the three cohort studies. Moderate or strong associations
between smoking and breast cancer risk (OR > 2.0) were observed in four of the eight case-
control studies. Experimental studies have supported the biological plausibility of a positive
association between tobacco smoking and breast cancer risk.

Conclusion: We conclude that tobacco smoking possibly increases the risk of breast cancer
in the Japanese population.

Key words: systematic review — epidemiology — tobacco smoking — breast cancer — the Japanese

INTRODUCTION

Our research group undertook an appraisal of the body
of epidemiological studies on cancer in Japan to evaluate

Breast cancer is the most frequently diagnosed cancer in
women, the incidence rate of which has increased considerably
among Japanese women in recent years. The established risk
factors include menstrual and reproductive history, family
history of breast cancer, postmenopausal obesity, genetic
susceptibility and exposure to ionizing radiation (1). Yet
more than half of breast cancer risk remained unexplained.

For reprints and all correspondence: Chisato Nagata, Department of
Epidemiology & Preventive Medicine, Gifu University Graduate School of
Medicine, Gifu, Japan, 1-1 Yanagido, Gifu 501-1194, Japan; E-mail:
chisato@cc.gifu-u.ac.jp

the existing evidence concerning the association between
health-related lifestyles and cancer (2). Tobacco smoking
may be one of the few modifiable risk factors for breast cancer.
The following is a summary of information from epidemio-
logical studies on smoking and breast cancer.

METHODS

A MEDLINE search was conducted to identify epidemio-
logical studies on the association between smoking and breast
cancer incidence or mortality among the Japanese from 1966

© 2006 Foundation for Promotion of Cancer Research
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to 2005. Papers written in either English or Japanese were
reviewed, and only studies on the Japanese populations living
in Japan were included.

Individual results were summarized in tables separately by
study design as cohort or case-control studies. Relative risks
(RRs) or odds ratios (ORs) in each epidemiological study were
grouped by magnitude of association, with consideration of
statistical significance (SS) or no statistical significance (NS),
as strong, <0.5 or >2.0 (SS); moderate, either (i) <0.5 or >2.0
(NS), (ii)> 1.5 to 2 (8S), or (iii) 0.5 to <0.67 (SS); weak, either
(1) >1.5-2.0 (NS), (ii) 0.5 to <0.67 (NS) or (iii) 0.67-1.5 (SS);
or no association, 0.67-1.5 (NS). After this process, the
strength of evidence was evaluated in a similar manner to
that used in the WHO/FAO Expert Consultation Report (3),
in which evidence was classified as ‘convincing’, ‘probable’,
‘possible’ and ‘insufficient’. We assumed that biological
plausibility corresponded to the judgment of the most recent
evaluation from the International Agency for Research on
Cancer JARC) (4). In the case of multiple publications of
analyses of the same or overlapping datasets, only data
from the largest or most updated results were included, and
incidence was given priority over mortality as an outcome
measure. Details on the evaluation methods are described
elsewhere (2).

MAIN FEATURES AND COMMENTS

We identified three cohort studies (5-7) and eight case-
control studies (8-15). Besides these studies, two case-control
studies (16,17) referred to the association between smoking
and breast cancer risk in addition to their main findings.
However, they were not included in this review because the
data overlapped with those used for previous study conducted
by the same institute. Details of the component studies
including age range, study period, numbers of women enrolled,
RR or OR of breast cancer for smoking status or/and number of
cigarettes smoked per day and years of smoking, and covari-
ates used in adjustment are described in Tables 1 and 2.
Summaries of the magnitudes of association for these studies
are shown in Tables 3 and 4.

Among the three cohort studies, a significantly increased
risk among current smokers compared with never smokers
was reported in one study (RR = 1.7) (7) but not in the others
(Table 1). The RRs for current vs. never/non-smokers were
1.28 and 0.97 in the other two studies, respectively.

Moderate or strong associations between smoking and breast
cancer risk were observed in four of the eight case-control
studies (11-14). The ORs of breast cancer for current or ex-
smokers reported from the case-control studies ranged from
0.71 to 6.26. All the case-control studies were hospital-based
except one study by Ueji et al. (14). This study reported the
highest OR for current smokers. The response rates from cases
and community controls were 75.5 and 67.4%, respectively in
the study.

As alcohol drinking and smoking are closely associated,
there is potential for confounding of alcohol use on the
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association between smoking and breast cancer. One of the
three cohort studies (7) and two of the eight case-control stud-
ies reported associations after adjustment for alcohol use
(9,15). However, in most of the other studies, information
on alcohol use was obtained. Authors did not observe con-
founding effect of alcohol on the association between smoking
and breast cancer risk. Some but not all studies took account of
other known risk factors of breast cancer, such as parity, age at
menarche, age at first birth, age at menopause and family
history of breast cancer. However, the studies showing RRs/
ORs with and without adjustment for these factors (7,8,13-15)
revealed that the association between smoking and breast can-
cer was not substantially altered.

Tobacco smoking has been suggested as a cause of breast
cancer. In the evaluation of IARC (4), smoking and tobacco
smoke are judged to be carcinogenic to humans. Chemical
carcinogens in tobacco smoke can cause mammary tumors
in animals (4,18). Metabolites of tobacco smoke have been
formed in the breast fluid or tissue of smokers (19,20). Thus, it
is biologically plausible that exposure to tobacco smoke is
related to breast cancer. However, epidemiological studies
of smoking and breast cancer have produced inconsistent
results (4,21-23). A recent pooled analysis of 53 epidemio-
logical studies showed no increased risk of breast cancer
associated with smoking (24). However, passive smoking
has been suggested to be associated breast cancer risk rather
consistently (23). Thus, the risk of active smoking may be
canceled out by the passive smoking risk in the control
group. Some studies suggested that longer duration or high
intensity of smoking may be associated with an increased
risk of breast cancer (25,26). Studies referring to years of
smoking, age at smoking started or pack-years of smoking
were few in the present review and implications of these
factors in breast cancer risk among Japanese women were
equivocal.

Unlike the previous reviews of studies among non-Japanese
populations, the present review indicates a positive association
between smoking and breast cancer. We have no explanation
for this difference at this moment. It is unlikely that female
smokers in Japan smoke more heavily and have a longer
duration of smoking. Marugame et al. (27) reported that
both the number of years of smoking and the number of
cigarettes smoked per day were lower among Japanese
smokers than those observed for smokers of both sexes
in the USA. Differences in endogenous estrogen status or
distribution of certain genes related to metabolic enzymes
among populations may partially explain the discrepancy
between the present and previous reviews. Any antiestrogenic
effects of smoking may be smaller in women with low
circulating estrogen levels as in the case of postmenopausal
Japanese women. However, there was no consistent interaction
with menopausal status in the present and previous reviews
(22). Certain genotypes, such as GSTT1-null (28,29),
XPD-Gly/Gly (30,31), XRCC1 Arg399Gin/Gln (31,32),
CYP1A1*2A (33,34) and slow NAT2 genotypes (29,35)
have been suggested to increase the risk of breast cancer



389

36(6)

’

Jpn J Clin Oncol 2006

-Apmg (DHAC) paseg-1emua)) yijual o1jgnd uedef ay) OHA[ UONRPUNO Y21RSIY S100JJF UONRIPEY Ui “TYHY

uondumsuod joyod[e pue asn
suouLoy ‘smeis [esnedouaw
‘SUMIQ JO JoqUINU ‘QUdIEUau 18
o8e ‘oseasip Jsealq udiuaq
1sed Jo K10IS1Y ‘SIDISIS 10
JOIOW Ul J9duRd J$BAlq JO

K101y Aiwey INE “1oA01 e-on L il s1aows JUdLINYD
uopeonpe ‘ofe ‘Iajued OO0 1l 14 S1OWs-X5]
yieey d1qnd 1oy parsnlpy 00'f 791 SIOWS 194N 081  @dudprou| Apms DHA( S08'1T  6661-0661 SO0T  'Ie 1@ myOTURH
110 (90'1-$2°0) TS0 8 o=
oy . S
OLT-1L0) 1P] 6 01 oY oW
sieak-yoed 18 Ansi3as Jowny,
(85'1-09°0) L6'0 6! SI9YOWS JUasaIY
(87'1-80°0) TE'0 4 sIoyows-xg
ISBRIQ BY) 0) ASOpP uoneipel : . . . . (S10A1AIDS QUIOG-B)
pue ‘s3uiquioq a3 Jo swi) dy) (#T1-6+'0) 8L10 I YOS 1247 1oyo) Apnig
18 98e ‘o8v ‘£310 J0J pasnipy 001 (o8] SI9YOLS JoAIN [9]  9ouapiduf uedg oJiT MY 002 2e L861-6L61  L66I I 19 uewpoon)
(L 1-080) LI'] +0<
(8¢°L-9T°0) 6€'1 0>
Surjows jo uels 18 98y
(8%°€-0€°0) £0°1 +0T
(€T°C-58°0) 8€°1 6101
09'1-95°0) ¥6°0 6=1
payotus sanaIedo Jo oN
(9L°1-€6'0) 8T’ toyous Ajiect cimoagord o
a8e o) parsnipy 00'1 Iojous-uoN 1ve  Anjerop paseq-snsua)y LSS'THI  T861-9961  066] (6) rwkeniy
sisA[eur
105 syoefqns F1:2) 4 oyiny
sa8sed SHIEap 1o jo JaquunN
patopisuod  puai (10%S6) Suowm $3SED JUOPIOUL  pPamo][o} s1afqns  uonejndod
sajqeuea Supunojuo) oy d NSH dAnEY  JequinN K10393D) Jo requunN JUdAT Jo a0Inog Apmg  pouad Apmig SAOUAIBJIY

uonendod asaurder ut Apnis 1OYOD YSH 190URD IseaIq puB JUBOWS 0008q0], ‘T (B

161



Tobacco smoking and breast cancer risk

390

J89A NISIA-1S11]
pue o8e 10§ paisnipy

SYMIQ JO ‘OU puk uonwIdT|
Qusioy 1ySem ‘smes
{esnedouaw Joj pasnlpy

(19'1-6L0) €1°1
(LL'1-8€°0) T80
(is1-08'0 011

00'1
(69'1-20'1) 1€1
(LIT-p01) 051
(89'1-60°1) S€°1

00’1

(6£6-8¢'1) €L'T
(Z€'T-8T°0) 08°0

00'1
(€0T-SL'0) €T'1
0TT-Tr'0) 96°0

00'1
GET-11'D €91
OL'1-6¥°0) 160

£ep/o1=<
Kep/o1>
sijowis
IOAON
Kepypi=<
Kepo1>
syowg

IOAN

el
s1oWs-Xg
J0AON
uaLn)
s1ooWs-Xg
19AON]
LN g}

SIDOWS-XH

[esnedouswnsod ¢z9 (esnedouswnsod Spp

jesnedouswaid $80°GH

€91 €T

jesnedouawaid /09

9811

[esnedouaunsod pgg  esnedousunsod £z

jesnedouawaid 7/

[esnedouawaxd ggj

120urd Jo AK0lIsy
noyiim suanedino
JISIA-ISIY ISJOHU0))
{50580 PAULIJUOD
Ajpeor8ojoisty :sase)

JI0UBD ISBAIG INOYIIM
syuaned :sjonuod
{59580 POULIJUOD

(10ua) Ieour)

yory) paseq-jendsod 26618861 S661

(ohyor
2Imisuj foosur))

‘[# 19 98OI

a8e 10 (1:]) poydIB 001 13ASN 006 00¢  Afjeaidojosty 1saseD poseq-[endsoH 16610661 ¥661  I° 10 leyum
S100UTD
pale[aI-auoLLIoY
NOYIM S[OIUOD
endsoy :sjonuo saxmoojoid e ut
jendsoy pue (LS1-26'0) 0T'1 SIejOWS _Mm.omsosvu__:.:,«:ow A 25&%0: wm_ua_. on
(3£ ¢F) 93w 10) (1:1) payoIRIN 001 sIejows-UoN 806 806  AjfeorSojoisty :sase) poseq-fendsoH  1661-0661 2661 RLRERMD |
100URD 1$BAIq JO Al0isIYy Ajlwue] [ONU0D
pue uonednodo *eouapIsal . . . jendsoy :sjonuo)
‘snyps Jeew ‘Juryuip @o'1-¥L'0) L8O WAk ‘saseD pawguod  (Ansi39y Js0ur) 1oy)
[oyodfe ‘age 10y pasnipy 00°1 19A3N 076'8 ObL'l  AlpoISo[oisiy isase) paseq-fendsoH  9861-0861 6861 I8 19 o183
asn uaSons? snouofoxs pue j013U00 (fendsol [enua)
yuq I8y je o8 ‘oydieuswu pooytoqydiou ‘aseasip eyonyn [RUONEN
12 28e ‘uoruoqe [einjeu jsealq usuaq pue ATU() SwInINY]
10 Paonpul ‘SasudUI [BULIOUQY 100UBd Jo AI101s1y ‘AlU[) BYOmYN]
‘KWo10019)$ A1 *OsBaSIp I58aIq JNOIM |O1IUOD ‘Alu} nAsnAy]
uSiuaq jo A103S1y ‘Jadued JO o . [endsoy :sjonuc) “IJUR)) Jodoue))
Koisry Ajwuey Joj paisnipy (62'1-05°0) 08°0 oag $0SBO POWLITJUOD nysn&y [euoneN)  payoads
(1K ¢F) 98 J0j (Z:1) paudIBA 001 IOAON vy ziz  Ajeordojoisiy sase)) paseq-jendsop] JON G861 'I¢ 19 meyoIiH
Qomos pue odA ], Iok oyny
poIapISUod  pudl) (ID%S6) (Sunjows) -
sajqenea Suipunojuo) 1oy d onur $ppo K10891eD) S[OAIU0D JO IaquInN $OSBD JO 19quUNN uouyag syoalqns Apmg  owiny Apmig $90URIRJOY

uonendod ssauedef ur Apnys [0NRUOD-35ED *YSLE JOOUBD 1582IQ PUB Supjows 000vqo, T dqel,

162



391

36(6)

y

Jpn J Clin Oncol 2006

uonRINPa puk Surjuip
usey ‘wSom ‘A1oAi{op
1831] Ju 98u ‘audrusw
e a8e ‘oS 1o] paisnipy

Aediuud e

ofe pue Aied ‘oyoseudw

18 98¢ ‘snies jesnedousiu
‘uonEONpPa ‘JOduLd 15eaIq

Jo K018y Ajurey 1o0j parsnfpy
Qouapisa1 pue 938 10] PR
Suipagy-isealq Jo

uoHRINP pue SYLIq JO "Ou
‘Yiq Isd1y e 23 ‘aydrruall

12 a8e ‘g o) parsnipy

BOIR [RIIUAPISOL

pue 28e 10} payoiy

(86 1-LV'OILGO SIOLUS
(LTT-6£°0¥6°0

00’1 sIoyouws-uoN

SI9NOWS-XH

(8STI-ZEOILO
(60'T-CE°0T80
00°] SIojows-UoN
(61" 1-65°0)06°0
(8L 1-¥S°0)86°0
00'1  Siodows-uoN

srayows

SINOUIS-XH

s1jows

SIOOWS- X5}

slayouls-xo

(6'€T-v91)92°9 10 JuaLIn)
00’1 SI19YOWS-UoN

SIONOWS-X3
66 TL 068 | 10 jua1InD)
001 SI9yOWS-UON]

sIajows-xa

(08'9-£9'DEC’E 10 20N

00'1  $I04OLUS-UON

sioyous
(6¥7—61"1) 177 W2UND JO -Xg

00°1 1aAsN

[esnedouaunsod 78z

[esnedouswiaid ¢ §

esnedousunsod 68

jesnedouswaxd 96

ove

jesnedousunsod 981

jesnedouaward g

9LE

jesnedouaunsod ¢

jesnedouswaid 9

Syl

LS1

KeotSoolsiy :s

190UBd Jo
SISouSeIp noyim
syuoned (s[0NU0D)
{$98BD POULILJUOD

Apeoidojoisty sase))

FOOURD J8BRIQ JO

101811 OU :S]0UOD

{$9SBD PauLIuod

uruaaaos
190UED J$EAI] Ul

sjuedionied sjonu00)

59510 PAULITIUOD

Ajpotdojoisty sase)

(aseasip
IB[NISBAOIPIRD
pue 190UB)) 10§
IUI)) [BOIPSN

eyesQ) poseq-[endsoy

S[ONU0D AlIunwwo))

endsol 1oju)
[BOIPAN BQNYAS ],

‘(endsoH Alup) eqoyns g,

(jendsoy
|r1oUan) NYOYID)
paseq-[edsol

§661-0661

L66170661

£661-6861

6661

8661

L661

‘I 10 Sung,

‘e 19 188y

nH

163





