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Table 3. y of the iation b alcohol drinking and gastric cancer risk, cohort study
References Study Study subjects Mlp‘iu?deof
perind
Author Sex No. of Age (years)  Evemt Number of incident cases
subjects or deaths

Kono et al (18) 19651953  Men 5130 27-89 Death e -
Ubukata et al. (19) 19611985  Men 14229 NA Incidence 225 t
Hirayama et al. (20) 1966—1982 Men 12261 =40 Death M4

Women 142 857 >40 Death 1833 -
Kato et al. (21) 19851991 Men 9753 =40 Death 35 11

Women >30 Death 2 =
Masuda and Shigematsu (22) 19681987  Men NA >40 Death Ly -
Murata et al, (23) 19841993 Men 17 200 NA Incidence 246 -
Inoue et al (24) 19851995  Men and women 5373 NA Incidence 69 -
Sasazuki of al. (25) 19901999 Men 19 657 40-59 Incidence 293 -
Fujino et al. (26) 19881997 Men 18746 =18in 1949 Death 261 -

Women 26 184 >18in 1949  Death 118 -
Nakaya et ol (27) 19901997  Men 21200 40--64 Incidence 247 -
Sauvaget et al. (28) 19801999  Men and women 38 576 34-9% Incidence 1270 -
~, no assockation: T, weak positive association; 11 1, strong positive associution.
Nested within the subjects.
Table 4, S y of the ion b alcohol dnnking and gastric cancer risk, case-control study
References Study Study subjects Magnitude of

period
Author Sex Age Number of Number of /!
(years) cases
Hoshino et al. (29) 1980 1982 Men 20-84 460 A6l -
Tajima and Tominaga (30) 19811984  Men 40-70 59 m -
Kono et al. (31) 19791982 Men and 20-75 139 274 (in hospital) -
Women

278 (in generul population ) =

Kato et al (32) 19851989  Men NA 289 1247 =
Women NA 138 1767 -,

Tominaga et al, (33) 19711985  Men and women  NA 294 S8R -
Kikuchi et al (34) 19881990  Men and women  —40 42 42 -
Hothiyama und Sassba (35) 19841990  Men and women  NA 294 202 (in hospital) -
204 (in genern! population) =

Iwasaki et al. (36) 19801986 Men NA 83 83 =
Himohats et al (37) 19841986  Men and women =70 150 150 -
Invue ef al. (38) 19881991  Men NA 420 420 -
Women NA 48 248 -

Kikuchi et al. (39) 19931995  Men 20-69 494 448 -
Wotnen 20-69 224 435 -
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significant. Another case—control study also presented the
results by subsite, and drinking dose showed a stronger
association with middle gastric cancer than with other sub-
sites in men and women (39). Three studies reported no
clear difference in risk pattern according to histologic
subtype (intestinal and diffuse type) (25,32,39).

There were several methodological concerns in the Japanese
studies reviewed here. First, assessment of drinking status was
not detailed. Few studies assessed drinking status with vali-
dated questionnaires (25,27.28) in cohort studies. Therefore, it
is necessary to consider the possible misclassification of drink-
ing dose or frequency that would attenuate the association
between alcohol drinking and gastric cancer risk. Moreover,
carly studies reviewed here did not differentiate between never
and past drinkers. It is important to evaluate the risk of gastric
cancer in past drinkers, because past drinkers could include
those who gave up drinking due to ill health. Some recent
studics have investigated the association with gastric cancer by
distinguishing between past and never drinkers (24,26
28.34,35,38). Compared with never drinkers, two studies
reported an increased risk of gastric cancer in past drinkers
(24,38). In addition, the types of alcoholic beverages consumed
among Japanese differ from those consumed by other popu-
lations, but this was considered in only two studies (22.31).

Second, few studies reported an adjusted risk of gastric
cancer by important possible confounding factors. Although
H. pvlori is an established risk factor for gastric cancer (40),
only one case—control study reported the OR adjusted for
H. pylori infection (39). If alcohol drinking is related to
H. pylori infection status, it could confound the association
between alcohol drinking and gastric cancer, However, a
cross-sectional study among Japanese men showed that
alcohol drinking was not associated with H. pylori 1gG anti-
body seropositivity (41). Thus, H. pylori infection status may
not confound the association between alcohol drinking and
gastric cancer risk. In fact, one case—control study presented
the association between alcohol drinking and gastric cancer
after adjustment for H. pylori infection and smoking status
(39), and the magnitude of the association was similar to
that in studies without adjustment for H. pylori infection
status, Compared with never drinkers, the OR in the highest
category of drinking dose (pure alcohol intake/day multi-
plied by years of drinking) was 1.40 (0.85—2.31) in men and
0.75 (0.43—-1.30) in women. In the evaluation from the
IARC, confounding by H. pylori infection was not con-
sidered as a major concern, because an association was seen
in arcas where the majority of the population had been
infected by H. pylori (2).

Smoking is a potential confounder. Our previous review
of Japanese studies regarding smoking and gastric cancer
concluded that there is convincing evidence that tobacco
smoking moderately increases the risk of gastric cancer (14).
Since alcohol drinking is often related to smoking, con-
founding by smoking could elevate the risk of alcohol drink-
ing. Of all the 22 studies reviewed, seven cohort studies
(18,19,21-23,25,27) and three case—control studies
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(35,36,39) reported their results after adjustment for, or stra-
tification by, smoking status.

Dictary factors are also potential confounders fo be con-
sidered. Especially, it is important to consider salt intake, and
fruit and vegetable consumption, which potentially increase
and decrease gastric cancer risk (3), respectively. Two cohort
studies reported their results after adjustment for consumption
of fruit and vegetables (25,27), and one cohort study reported
its results after adjustment for consumption of salty foods (25).

Third, misclassification of cardia cancer could occur
because, until recently in Japan, the upper third of the
stomach was called the cardia based on the guidelines for
gastric cancer classification (42). This misclassification might
have attenuated any positive association between alcchol
drinking and cardia cancer if there is a causal relationship
between alcohol drinking and cardia cancer, as suggested by

cveral case | studies among Western populations (3).

In experimental animals, the IARC evaluated the carcino-
genic effect of ethanol on vanous sites including the foresto-
mach, and concluded that there is sufficient evidence of
carcinogenicity (1.2). However, epidemiologic findings on
the association between alcohol drinking and gastric cancer
among the Japanese population are inconclusive due to the
quality of the methodology employed, Further, well designed
epidemiologic studies are needed to provide a more detailed
assessment of alcohol drinking, possible important con-
founding factors and anatomical subsites of gastric cancer.

EvaLuamion oF EVIDENCE on ALcoHoL DRINKING
AND Gastric Cancer Risk v JAPANESE

From these results, and on the basis of assumed biological
plausibility, we conclude that there is insufficient evidence
that alcohol drinking increases the risk of gastric cancer in
the Japanese population,
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Background: We conducted a systematic review of epidemiological evidence to evaluale the
association between alcohol drinking and total cancer risk among the Japanese population.
Methods: Original data were obtained from MEDLINE searches using PubMed or from
searches of the Ichushi database, complemented with manual searches. 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 of
Research on Cancer.

Results: Of eight cohort studies identified, six studies, three of which included women, were
subjected to evaluation. In men, all six studies showed a weak to moderate positive associ-
ation between alcohol drinking and total cancer risk. While light drinking had little effect on
total cancer risk, heavy drinking of more than 4669 g of alcohol per day contributed to lotal
cancer risk for most of these Japanese populations. However, no association was reported in
women in any of the three studies.

Conclusion: We conclude that there is convincing evidence that alcohol drinking increases
the risk of total cancer in the Japanese population, specifically among heavy drinking men.

Key words: Epidemiol-Prevention — total cancer — alcohol drinking — Japanese — systematic review

INTRODUCTION

Alcohol consumption and the proportion of heavy drinkers
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drinking is now recognized as an important and preventable
public health problem. The frequent identification of chronic
alcohol consumption as a risk for cancer suggests that public
health policies should be formulated with consideration to
the qualitative and, more importantly, quantitative estimation
of its effects on not only specific cancers but also total
cancers.

Until recently, evidence for the association between
alcohol consumption and total cancer risk has been derived

i’} 2007 Foundation for Promotion of Cancer Research



mainly from Western populations (2). However, the distri-
bution of cancer sites, which differs between Japanese and
Western populations, may influence the total magnitude of
the association. In addition, types of beverages commonly
consumed and genetic polymorphisms for alcohol-related
enzymes among Japanese differ from those among Western
populations, and it has been speculated that the magnitude of
association among Japanese differs from that among other
populations, Recently, a number of major large-scale cohort
studies on this association in Japanese appeared almost sim-
ultaneously, to facilitate systematic review of the association.

Here, we review epidemiological studies on alcohol drink-
ing and total cancer risk among Japanese. This report is one
of a series of articles by our research group, which is investi-
gating the association between lifestyle and the major types
of cancer in Japan (3-9).

METHODS

A MEDLINE search using PubMed was conducted to ident-
ify epidemiological studies of the association between
alcohol drinking and total cancer incidence or mortality
among Japanese from 1965 to 2005, using the scarch terms
‘alcohol’, ‘cancer’, ‘cohort study’, ‘case—control study’,
‘Japan’ and ‘Japanese’ as keywords found in the abstract. A
search of the fehushi (Japana Centra Revuo Medicina) data-
base was also done to identify studies written in Japanese
from 1983 to 2005, Papers written in either English or
Japanese were reviewed, and only studies on Japanese popu-
lations living in Japan were included. Results for individual
papers are summarized in Table 1.

Evaluation was based on the magnitude of association and
the strength of evidence. First, relative risks (RRs) in each
epidemiologic study were grouped by magnitude of associ-
ation, with consideration of statistical significance (SS) or no
statistical significance (NS) as: strong, <0.5 or >2.0 (S5);
moderate, either (1) <0.5 or >2.0 (NS), (2) >1.5-2 (S88),
or (3) 0.5— < 0.67 (5S); weak, either (1) >1.5-2 (NS), (2)
0.5~ < 0.67 (NS) or (3) 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 (10), in which evidence
was classified as ‘convincing’, ‘probable’, ‘possible’ and
‘insufficient”. We assumed that biological plausibility corre-
sponded to the judgment of the most recent evaluation by
the International Agency for Research on Cancer (IARC)
(11). In cases of multiple publication 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.
Notwithstanding the use of this quantitative assessment rule,
arbitrary assessment cannot be avoided when considerable
variation exists in the magnitude of association between the
results of each study. Final judgment was therefore made on
the basis of a consensus among the research group members,
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and was therefore not necessarily objective. Details of evalu-
ation methods are described elsewhere (3).

MAIN FEATURES AND COMMENTS

A total of eight cohort studies (12-19) were identified
(Table 1), four in men and women (14,15,17,19) and four in
men only (12,13,16,18). No case—control studies of the
association between alcohol drinking and total cancer risk
were identified.

After excluding two studies due to fewer subjects and
fewer detail categories (13) or a shorter study analysis period
(16) than another study in the same population, six results
for men and three for women were available for further
evaluation. A summary of the magnitude of association for
these studies is shown in Table 2.

In men, all six studies consistently found a positive
association between alcohol drinking and total cancer risk.
The associations were moderate in two and weak in four. In
all studies, only heavy or frequent drinking showed a sig-
nificant positive association. Statistically significant positive
dose— or frequency-response relationships were observed
in all recent studies which evaluated trend (17-19). In
women, in contrast, all three studies reported no association
(14,17,19).

To date, quantitative assessment of the magnitude of
association between alcohol drinking and the risk of overall
cancers has been conducted mainly in Western populations,
and most studies have targeted cancer mortality rather than
incidence (20-26). These studies observed a weak or moder-
ate increase in risk of no more than 2 among the heaviest
consumption category in each study (20-25) and in a
meta-analysis (26), a finding reflective of the estimations in
our present review of Japanese studies.

The reported risk of total cancer by alcohol drinking is
a ‘grand sum' of the various impacts of individual sites
of cancer, some of which have a causal relationship with
alcohol drinking, and some of which do not. Given this
vanation, any discussion of the biological mechanisms
behind the association may not be meaningful. However,
these associations may be the result of a condition
common to alcohol consumption, namely high acet-
aldehyde exposure, which is considered to be carcinogenic
(10). We speculate from this systematic review that a
certain threshold level of alcohol consumption exists,
below which no increase or decrease in the risk of cancer
occurs. Although the reason for this is not clear, moder-
ate drinking may be a marker of a healthy lifestyle, as
reported in one of the studies (16). The outcome of the
interplay between the favorable effects of other lifestyles
and the adverse effects of alcohol may vary according to
the amount of alcohol involved.

In addition, a recent study identified a difference in
the impact of alcohol drinking on total cancer risk
between current smokers and non-smokers, in which an
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698 Alcohol drinking and total cancer risk

increased risk associated with alcohol was seen only
among current smokers (17). In that report, alcohol
intake was associated with a decreased risk of both
cancer incidence and mortality in male non-smokers.
These findings suggest the existence of interaction of
smoking and drinking in the risk of cancer. Cytochrome
P4s0 2E1 (CYP2El), the expression of which is
induced by alcohol, metabolizes procarcinogens present
in tobacco smoke and food such as N-nitroso com-
pounds (27) and catalyzes the conversion of alcohol to
acetaldehyde. Animal experiments suggest that carcino-
gens in tobacco smoke are metabolized more slowly in
drinkers (27,28). While epidemiological evidence is
limited, these findings from experimental studies support
the biological plausibility of this interaction, which may
contribute to both the incidence and mortality of overall
cancer risk.

Further, approximately half of all Japanese have been
found to have a phenotype deficient for aldehyde
dehydrogenase-2, a key enzyme for the conversion of
acetaldehyde to acetate (29), which results in higher
levels of acetaldehyde exposure. To our knowledge, no
studies have investigated the impact of alcohol drinking
on total cancer risk among those deficient in aldehyde
dehydrogenese, although some evidence has been
reported for a difference in impact on alcohol-related
cancers such as esophageal cancer by polymorphism of
aldehyde dehydrogenese (30,31). On this basis, we
speculate that the fraction of cancer risk attributable to
alcohol drinking might be greater among Japanese than
non-mongoloid populations. This deficiency in the key
enzyme for alcohol metabolism indicates the need for
caution in interpreting the results for non-drinkers. In
addition, care is probably also required when non-
drinker categories include ex-drinkers, since some of
these subjects are unable to drink due to a diagnosis of
cancer, resulting in risk inflation in this category.

The confounding factors used for adjustment differ
among studies. Most carly studies adjusted age only. In
the recent prospective studies, however, the association of
alcohol drinking and total cancer risk has been adjusted
by tobacco smoking at least. These studies also included
any or all of vegetable and fruit intake, body mass
index, physical activity and a history of diabetes as con-
founders, but the results have indicated that the effect of
] these factors may be small compared with that of

variables
considered

£ for rend  C

1.03 (0.85-1.25) P = 0.5

121 (0.83-1.74)
120 (0.81-1.77)

0.96 (0.34-1.100 P = 0.001
1.04 (0.46-2.33)

1.05 (0.91-1.200
1.31 (1.10-1.56)

(95% Clor P)

Number Relative risk

among
cases
422

3

185
1054
30
19
26
6

Current drinker
01-29g
230-459g

460+ g

Category
230459
46.0-689 g

incident cases or
deaths

69.0+ g
1363 women Never-drinker

Study population
Source of  Event Number of

Number of

4 smoking.

g ‘% The present study identified a difference in the magnitude
of risk between men and women. Only three of eight cohort
studies evaluated risk in women, and no clear association
E-E_ was observed. We speculate that this was because of the low
number of regular/heavy women drinkers in whom risk
could be assessed, rather than any sex difference in disease

susceptibility.
g Finally, our systematic review confirms a positive associ-
ation between alcohol drinking and total cancer risk.

Table 1. Continued
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Table 2. Summary of cohon studies of the iation b alcohol drinking and total cancer risk
Reference Study Study population Magnitude
period of
Sex Number Age Event Number of et
of range neident cases or
subjects deaths
Kono et al. (1986) (12) 19651983 Men 5135 27-89 Death 381 tt
Himayama T. (1990) (14) 1965- 1982 Men 122261 40 + Death 794
Women 142,857 40+ Death 5946 —
Takezaki et al. (1999) (15) 19881997 Men T662 40-79 Death 240 1
Lnoue et al. (2005) (I7) 19902001 Men 35,007 40-59 Incidence 15904 L ol 4
Women 38274 40-59 Incidence 1499 —_
Nukaya et al. (2005) (18) 19901997 Men 21,201 40-64 Incidence 882 +
Lin et al. (2005) (19) 1988 1999 Men 42,072 40-79 Death 2418 1
Women 55,630 40-79 Death 1363 —

St ttor L) osrong: 1 or L, modente; 1 or |, weak, —, no association (see text for more detailed definition).

Because the studies included in this review used different 3
alcohol ¢ ption categories, however, meta-analysis
for quantitative assessment could not be conducted. A
meta-analysis of Japanese populations using common
alcohol consumption categories, which is now on-going, will
likely provide further clues to the quantitative contribution
of alcohol drinking to total cancer risk.

w

EVALUATION OF EVIDENCE ON ALCOHOL
DRINKING AND TOTAL CANCER RISK IN
JAPANESE

From these results, and on the basis of assumed biological
plausibility, we conclude that there is convincing evidence
that alcohol drinking increases the risk of total cancer in the
Japanese population, specifically among heavy drinking
men. The clear implication of this conclusion is that the total
burden of cancer in the Japanese population can be reduced
by the avoidance of heavy alcohol drinking,

~3
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Background: We reviewed epidemiological studies on alcohol drinking and breast cancer
among the Japanese population. This report is one among a series of articles by our research
group evaluating the existing evidence conceming the association between health-related life-
slyles and cancer,

Methods: Original data were obtained from MEDLINE searches using PubMed or from
searches of the Ichushi database, complemented with manual searches. 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-conlrol studies were identified. There
were inconsistent results regarding alcohol drinking and breast cancer risk among
cohort studies. A significant positive association was observed in one, but another
showed nonsignificant inverse association. Out of the eight case-control studies,
two studies showed a significantly increased risk among women who drink daily and who
had higher intake of alcohol, respectively. Experimental studies have supported
the biological plausibility of a positive association between alcohol drinking and breast
cancer risk.

Conclusion: We conclude that epidemiologic evidence on the association between
alcohol drinking and breast cancer risk remains insufficient in terms of both the number
and methodological quality of studies among the Japanese population,

Key words; systematic review — epidemiology — alcohol drinking — breast cancer — Japanese

INTRODUCTION

Many epidemiologic studies have identified chronic
alcohol consumption as a risk factor for breast cancer.
Previous meta-analyses have shown a positive association

For reprints and all comrespondence: Chisato Nagata, Department of
Epdeniology and Preventive Medicme, Gifu University Graduate School of
Medicine, 1-1 Yanagido, Gifu 501-1194, Japan. E-mail: chisstog@gifu-uac jp

9

between alcohol intake and breast cancer (1-9). However,
most of the component studies have been conducted
among western populations. We reviewed epidemiological
studies on alcohol drinking and breast cancer among the
Japanese population. This report is one among a series of
articles by our research group, investigating the associ-
ations between lifestyles and major types of cancer in
Japan.

@ 2007 Foundation for Promotion of Cancer Research



METHODS

A MEDLINE search was conducted to identify epidemiolo-
gical studies on the association between alcohol drinking
and breast cancer incidence or mortality among Japanesc
from 1980 to 2006. A search of the lchushi (Japana Centra
Revuo Medicing) database was also done to identify the
studies written in Japanese from 1983 to 2006. Papers
written in either English or Japanese were reviewed. and
only studies on Japanese populations living in Japan were
included.

Individual results were summarized in the tables separ-
ately by study design as cohort or case-control studies.
Relative risks (RRs) or odds ratios (ORs) in each epide-
miologic study were grouped by magnitude of association,
with consideration to statistical significance (SS) or no stat-
istical significance (NS), as strong, <0.5 or >2.0 (S8):
moderate, either (i) <0.5 or >2.0 (NS), (11) >1.5-2 (5S),
or (iii) 0.5 1o <0.67 (S8); weak, either (i} >1.5-2 (NS),
(1) 0.5 to <0.67 (NS) or (i) 0.67-1.5 (85); 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/FAD Expert Consultation Report (10), in
which evidence was classified as ‘convincing’, ‘probable’,

Jpn J Clin Oncol 2007:37(8) J69

was reported in the study by Kato et al. (16). A significantly
increased risk (OR = 2.03) was observed among pre-meno-
pausal women with high intake of alcohol (1 go/day) (1 go
is about 23 g of alcohol) as compared with non-drinkers in
the study by Hirose et al. (20). These two studies were con-
ducted in the same institute, but the study time was not over-
lapped. A significantly decreased risk was reported in one
study (17). The other studies found no significant associ-
ations between breast cancer risk and any of variables
related to alcohol drinking.

Unlike the previous reviews of studies, the evidence for
the link between alcohol drinking and breast cancer risk was
weak in the present reviews of Japanese studies. However,
considering the modest strength of the association between
alcohol drinking and breast cancer, reports of no significant
association are not surprising. The result from a recent
meta-analysis including 98 studies involving 75 728 cases
revealed that excess risk associated with drinking was 22%
for studies judged high quality (10). Two case-control
studies (19,21) in the present review reported higher risk
estimates for drinkers as compared non-drinkers, although
the associations were not statistically significant, The
meta-analysis also showed that the risk of breast cancer
d by 10% for cach additional 10 g per day intake of

‘possible’ and ‘insufficient’. We i that biological
plausibility corresponded to the judgment of the most
recent evaluation from the International Agency for
Research on Cancer (IARC) (11). In the case of multiple
publications of analyses of the same or overlupping data-
sets, only data from the largest or most updated results
were included, and incidence was given priority over mor-
tality as an outcome measure. Details on the evaluation
methods are described elsewhere (12).

MAIN FEATURES AND COMMENTS

We identified three cohort studies (13—15) and eight case-
control studies (16—23). Tables 1 and 2 give details of the
component studies including age range, study period,
numbers of women enrolled, RR or OR of breast cancer for
alcohol drinking and covariates used in adjustment. Studies
that presented separate estimates of RR or OR were subdi-
vided by drinking status, frequency of alcohol drinking,
alcohol consumption, type of aleohol, or/and menopausal
status.

Summaries of the magnitudes of association for these
studies are shown in Tables 3 and 4.

There was an inconsistency of results among the cohort
studies. A significantly increased risk was observed in
women with high intake of alcohol (=15 g/day) in one study
(15), Decreased risk among daily drinkers was reported in
one of the remaining cohort studies, although this association
was not gatistically significant (13).

Among case-control studies, a significantly increased risk
among daily drinkers (OR = 1.35) as compared with others

92

alcohol. Lack of information concerning alcohol consump-
tion in most of the studies in the present review precluded us
from evaluating the dose—response relationship. It also
makes it difficult to estimate the average amount of alcohol.
Japanese female drinkers may consume less alcohol than
female drinkers in other countries previously studied. which
may have lead to the lack of significant association. In fact,
the percentage of heavy drinkers seems very low in Japanese
women. In a cohort study reported by Lin et al., the percen-
tage of women who had 15 g or more of alcohol per day
was 2,7% (15). The percentage of women who had 1 go or
more per day was 1.4% in a case-control study reported by
Hirose et al. (20). However, the corresponding figures were
12.4 and 6.2%, respectively, in the previous review of 53
studies in the world (8). We also referred to general popu-
lation data from other sources. According to the Japan
Public Health Center-based Prospective Study in Japan, the
percentage of women who had 150 g or more of alcohol per
week was 2.6% (24). In the third National Health and
Nutrition Examination Survey (25) in the USA, the percen-
tages of light (0.1-6.4 g/day), moderate (6.5—-25.9 g/day)
and heavy (=26 g/day) drinkers were 27.0, 12.9 and 2.8%,
respectively. It is also possible that infrequent drinkers or
ex-drinkers may have reported that they were non-drinkers.
Such a bias may have led to underestimation of the
association.

Our previous review of Japanese studies regarding
smoking and breast cancer suggested that smoking possibly
increases the risk of breast cancer among Japanese women
(26), Therefore, there is a potential for smoking confound-
ing the results of the association between alcohol drinking
and breast cancer. Three studies (15,17,23) provided the
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Tahble 3. S v of the iation b alcohol drinking and breast cancer risk, cohort study
Heferences Study period  Study population Smnglh of
Author Year (Ref MNo.) Sex Number of subjects  Ranged age  Evemt Number of incident

cases or deaths

Himyama 1990 (13) 19661982  Women 142857 240 years Death 241 H
Goodman etal. 1997 (14) 19791987 Women 22200 Not specified Incidence 161 —
Lin et al. 2005 (15) 1988—1997  Women 35844 40-T9years  Incidence 151 Tt

“tttorlll song: 11 orl. modeme; torl, weak;

. no association (see texi for mone detailed definition),

Table 4. y of the tution b aheohol drinking and breast cancer risk, case-control study

References Study period  Study subjects Strength of association®

Author  Year (Ref No) Sex Ranged age Number of cases Number of controls

Kao 1989 (16) 19501986 Women Not specified 1740 920 1

Kikuchi 1990 (17) 1985-1989  Women 30 years or over 49 49 il

Ko 1992  (18) 19901991  Women 200 years or over 908 908 —

Wakai 1993 (19) 19901991  Women 20 years or over 300 900 —
168 pre 472 pre P =
127 post I 390 post =

Hirose 1995 (20) 19851992  Women 18 years or over 607 pre-menopausal |15 084 pre-menopausal 11 1
445 post | 6218 | —

Hu 1997 1) 19891993 Women 25 vears or over 157 369 —_

Ukegi 1998 (22} 19901997  Women 2669 years 145 240 —
65 pre-menopausal 96 pr pavsal =
$4 post.menop §9 post-menof

Tung 1999 (23) 19901995  Women  Cascs (mean = 51.6) 76 430 _

Controls (mean = 54.5) 190 pre pausal 119 pre pausal —

186 p pausal 282 post pausal  —

*4+ t4orLll.strong t1or}}, modente; tor), weak; —, no association (see text for more detailed definition)

nisk estimates after adjusting for smoking. The authors did
not observe a confounding effect of smoking. Most of the
other studies stated that information on smoking was
obtained. It is unlikely that the observed lack of associ-
ation in these studies is due to the confounding effects of
smoking.

Results from experimental studies in animals have shown
that ethanol intake can cause mammary tumor genesis (11).
Several potential mechanisms have been also provided for
potential indirect effects of alcohol, such as perturbation of
estrogen metabolism and response, as well as by an effect on
one carbon metabolism pathway, through reduced folic acid
intake and use (27). Thus, it is biologically plausible that
alcohol drinking is related to breast cancer.

96

EVALUATION OF EVIDENCE ON ALCOHOL
DRINKING AND BREAST CANCER RISK
IN JAPANESE

From these results, we conclude that epidemiologic evidence
on the association between alcohol drinking and breast
cancer risk remains insufficient in terms of both the number
and methodological quality of studies among the Japanese
population. Based on epidemiologic studies in the world and
assumed biological plausibility, some evaluations conclude
that alcohol drinking increases the risk of breast cancer.
Therefore, more epidemiologic studies with large samples,
including sufficient number of drinkers and with more accu-
rate methods for estimating alcohol intake, are needed in
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Japan to clarify the risk associated with alcohol drinking and
to identify the high risk group.
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