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Objective: Although cigarette smoking is considered as an important risk factor for esopha-
geal cancer, the magnitude of the association might be varied among geographic areas.
Therefore, we reviewed epidemiologic studies on the association between cigarette smoking
and esophageal cancer among the Japanese population.

Methods: Original articles were obtained from MEDLINE searched using PubMed or from
searches of the Ichushi database, complemented by manual searches. Evaluation of associa-
tions was based on the strength of evidence (‘convincing’, ‘probable’, ‘possible’ or ‘insuffi-
cient’) and the magnitude of association (‘strong’, ‘moderate’, ‘weak’ or ‘no association’),
together with biological plausibility as previously evaluated by the International Agency for
Research on Cancer.

Results: We identified four cohort studies and 11 case—control studies. All cohort studies
and eight case—control studies showed strong positive associations between esophageal
cancer and cigarette smoking. All cohort studies and five case—control studies showed that
cigarette smoking had dose—response relationships with esophageal cancer. Meta-
analysis of 12 studies indicated that the summary estimate for ever smokers relative to never
smokers was 3.01 (95% confidence interval: 2.30—3.94). Summary relative risk for current
and former smokers relative to never smokers was 3.73 (2.16—6.43) and 2.21 (1.60—-3.06),
respectively.

Conclusions: We conclude that there is convincing evidence that cigarette smoking strongly
increases the risk of esophageal cancer in the Japanese population.
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64 Cigarette smoking and esophageal cancer risk

BACKGROUND

Consistent positive associations between cigarette smoking
and esophageal cancer were reported from all over the
world. In previous comprehensive risk evaluation by the
Office of Surgeon General, the risk among current smokers
was up to seven or eight times higher than the risk for life-
time non-smokers (1). In the most recent evaluation by the
International Agency for Research on Cancer (IARC), cigar-
ette smoking was evaluated as Group 1: carcinogenic to
humans (2,3). Thus, cigarette smoking is a well-established
risk factor for esophageal cancer.

On the other hand, the risk of esophageal cancer might
vary among geographic areas. In addition, the distribution of
histologic subtypes differs across countries. Squamous cell
carcinoma is still prevalent in Japanese population, whereas
adenocarcinoma is getting prevalent in Western population
(4—7). The variability in cigarette consumption or in com-
position of ethnicities might be the causes of the difference.
Therefore, the magnitude of association between cigarette
smoking and esophageal cancer among Japanese population
might differ from the other regions.

We reviewed epidemiologic studies on cigarette smoking
and esophageal cancer risk among Japanese. This report is
one of a series of articles by our research group (8—14),
which is investigating the association between lifestyle and
the major types of cancer in Japan.

PATIENTS AND METHODS
SEARCHING OF SUBJECT RESEARCHES

The details of the evaluation method have been described else-
where (8). In brief, original articles for this review were identi-
fied through searches of the MEDLINE (PubMed) and Ichushi
(Japana Centra Revuo Medicina) databases, complemented by
manual searches of references from relevant articles where ne-
cessary. All epidemiologic studies on the association between
cigarette smoking and esophageal cancer incidence/mortality
among the Japanese from 1950 (or 1983 for the Ichushi data-
base) to June 2011, including papers in press if available, were
identified using the following as keywords: cigarette, smoking,
esophagus, esophageal cancer, cohort, follow-up, case-control,
Japan and Japanese. Papers written in either English or
Japanese were reviewed, and only studies on Japanese popula-
tions living in Japan were included. The individual results were
summarized in the tables separately as cohort or case—control
studies. In the case of multiple publications of analyses of the
same or overlapping data sets, only data from the largest or the
most recent studies were included.

EVALUATION OF STRENGTH OF ASSOCIATION BETWEEN CIGARETTE
SMOKING AND ESoPHAGEAL CANCER Risk

The evaluation was made based on the magnitudes of associ-
ation and the strength of evidence. First, the former was

assessed by classifying the relative risk (RR) in each study
into the following four categories, while considering statis-
tical significance (SS) or no statistical significance (NS), as
strong (symbol | | | or 1 1), <0.5 or >2.0 (SS); moder-
ate (symbol | | or 11), either (i) <0.5 or >2.0 (NS), (ii)
>1.5-2 (SS) or (iii) 0.5 to <0.67 (SS); weak (symbol | or
1), either (i) >1.5—2 (NS), (ii) 0.5 to <0.67 (NS) or (iii)
0.67—1.5 (SS); or no association (symbol —), 0.67—1.5 (NS).
When the multiple RRs were shown in the single study, we
considered the largest RR. Criteria for the magnitude of
association are summarized in Table 1. After this process,
the strength of evidence was evaluated in a manner similar
to that used in the WHO/FAO Expert Consultation Report
(15), where evidence was classified as ‘convincing’, ‘prob-
able’, ‘possible’ and ‘insufficient’. In brief, the following
criteria were used (8): convincing: evidence based on a sub-
stantial number between exposure and disease, with little or
no evidence to the contrary, with a biologically plausible as-
sociation. Probable: evidence based on epidemiologic studies
showing fairly consistent associations, but with perceived
shortcomings in the available evidence or some evidence to
the contrary that precludes a more definite judgment.
Possible: evidence based mainly on findings from case—
control and cross-sectional studies, requiring more studies to
support the tentative associations, which should also be bio-
logically plausible. Insufficient: evidence based on findings
of a few studies that are suggestive, but insufficient to estab-
lish an association, requiring more well-designed research to
support the tentative associations. We assumed that biologic-
al plausibility corresponded to the judgment of the recent
evaluation from the IARC (2,3). The final judgment is made
based on the consensus of research group members.

QUANTITATIVE EVALUATION OF ASSOCIATION BY META-ANALYSIS

In addition, when there was ‘convincing’ or ‘probable’ evi-
dence of a positive or inverse association, meta-analysis was

Table 1. Evaluation of the magnitude of association in the present report

Magnitude of Definition Statistical Symbol
association significance
Strong RR < 0.5 or SS 1 oor
RR > 2.0 1
Moderate RR < 0.5 or NS tor |l
RR >2.0
1.5<RR<20 SS
0.5 <RR < 0.67 SS
Weak 1.5<RR <20 NS tor |

0.5 <RR < 0.67 NS
0.67<RR <15 SS

No association 0.67<RR<1.5 NS —

RR, relative risk; SS, statistically significant; NS, not statistically significant.
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conducted to obtain summary estimates of the association. In
general, studies that reported RRs and their confidence inter-
vals (Cls) by comparing ever smokers with never smokers
were included in the meta-analysis. In case the subject study
reported RRs separately according to multiple smoking
status or levels, we estimated summary RR for ever smokers
relative to never smokers by meta-analysis within the study
and the study-specific summary RR was included in the
final meta-analysis. Studies without information on CIs
and different reference categories were excluded from
meta-analysis. General variance-based methods were used
to estimate summary statistics and their 95% Cls.
Heterogeneity among studies was examined by testing the
O-statistic (16), with the model used to determine summary
RR and its 95% CI, namely a random- or fixed-effect model,
selected according to the significance in the Q-statistic.
Publication bias was assessed by using the funnel plot and
Egger’s test (17). Meta-analysis was done using the ‘metan’
and ‘metabias’ command of STATA statistical package
version 10 (Stata Corp. LP, College Station, TX, USA).

MAIN FEATURES AND COMMENTS

After excluding 2 cohort studies (18,19) and 1 case—
control study (20) due to the analysis of the overlapping
datasets, we identified 4 cohort studies (21—24) (Table 2)
and 11 case—control studies (25—35) (Table 3). Of these
cohort studies, one (21) presented the results by sex and
three (22—24) presented the results for men only. Among
case—control studies, one (26) presented the results by
sex, five (25,29,30,34,35) for men and women combined,
three (27,28,31) for men only and two (32,33) for women
only.

A summary of the magnitude of association for the
cohort studies and case—control studies was shown in
Tables 4 and 5, respectively. All cohort studies (21—24)
and 8 of 11 case—control studies (25,26,28,29,31,33-35)
showed strong positive association between cigarette
smoking and esophageal cancer. Moreover, the dose—re-
sponse relationships between cigarette smoking and
esophageal cancer risk were shown in all cohort studies
(21—-24) and five case—control studies (25,28,29,33,35).
Only one cohort study (21) and one case—control study
(28) showed the reversal of risk after smoking cessation.
The RRs for years of quitting smoking were inconsistent
between two studies.

We conducted a meta-analysis to clarify the magnitude of
cigarette smoking among Japanese (Figs | and 2). Two
studies were excluded because of the different reference cat-
egory (31,34). The random-effect model was selected for the
meta-analysis because heterogeneity tested for O-statistics
was significant (Q = 42.59, P < 0.001). Although Egger’s
test for publication bias was not significant (P = 0.148),
funnel plot showed asymmetry (Fig. 3). Ever smokers had
significantly higher summary RR than never smokers
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(RR 3.01, 95% CI 2.30—-3.94) (Fig. 1). Seven studies
(22—-24,27-30) showed the RR of current and former
smokers compared with never smokers. Summary RR for
current and former smokers were 3.73 (95% CI, 2.16—6.43)
and 2.21 (1.60—3.06), respectively (Fig. 2). When we limit
the analysis to cohort studies, summary RRs for ever
smokers and current smokers were 2.97 (95% CI, 2.12—
4.16) and 4.20 (2.83—6.23), respectively. Several studies did
not adjusted alcohol consumption in their analyses; therefore,
we conducted the meta-analysis only among the studies
adjusted for alcohol consumption. After excluding seven
studies (21,22,25,26,29,30,33) without adjustment for
alcohol drinking, summary RR for ever smokers was 2.70
(95% CI, 1.64—4.45), although heterogeneity was significant
(Q=127.16, P < 0.001).

There were several potential limitations in the Japanese
studies reviewed here. One methodological issue was assess-
ment of smoking exposures. Information on cigarette con-
sumption was investigated by questionnaire in all cohort and
case—control studies. However, the different categorization
of smoking exposure was used in each questionnaire (e.g.
smoking status, pack years, number of cigarettes a day). In
addition, different definitions of smoking status were used.
For example, former smokers with a short duration of
smoking cessation were sometimes classified as current
smokers. These might attenuate the association between cig-
arette smoking and esophageal cancer risk. In contrast, recall
bias might intensify the association. The magnitude of the
effects by these methodological issues may be small to influ-
ence the current observation.

Meta-analysis showed that ever smokers had significantly
higher risk for esophageal cancer than never smokers. The
asymmetrical appearance of the funnel plot and small
P value for Egger’s test suggested the existence of publica-
tion bias. Thus, summary RR of 3.01 might be overesti-
mated. As the quantitative measurement of cigarette
consumption was heterogeneous across studies, we could not
see the dose—response relationships. The heterogeneity
across studies is likely to be due to the different cigarette
consumption levels by characteristics of subjects in each
study, such as birth cohort, age, sex and base population.
Moreover, only a little evidence was available about
smoking cessation for esophageal cancer in Japanese popula-
tion. Therefore, a pooled analysis using common cigarette
consumption categories is warranted.

EVALUATION OF EVIDENCE ON CIGARETTE
SMOKING AND ESOPHAGEAL CANCER RISK
IN JAPANESE

From these results, and on the bases of assumed biological
plausibility, we conclude that there is convincing evidence
that cigarette smoking strongly increases the risk of esopha-
geal cancer in the Japanese population.
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Table 2. Cigarette smoking and esophageal cancer risk, cohort studies among Japanese population

Author Reference Study period

Study population

Number of subjects
for analysis, sex, age

Source of Event Number of
subjects followed incident cases
or deaths

Category

Number
among
cases

Relative risk (95%
CI)

P value  Confounding variables
for trend  considered

Comments

Hirayama 21

196581

122261 men

142 857 women
>40 years old

Population-based Death 438 men

147 women

Smoking status

Non-smoker
Daily smoker
Number of cigarettes/day
Non-smoker
1-9
10-19
>20°
Age at start of smoking
Non-smoker
19 or below
20 or above
Years after smoking cessation
Non-smoker
1-4
5-9
>10
Smoking status
Non-smoker
Daily smoker
Number of cigarettes/day
Non-smoker
1-9
10—19°
>20
Age at start of smoking
Non-smoker
19 or below
20 or above
Years after smoking cessation
Non-smoker
1-4
5-9
>10

1.0
2.24 (1.72-2.91)

1.0
1.62 (1.09-2.41)
2.04 (1.54-2.71)
2.69 (2.05-3.53)

1.0
1.61 (1.08—2.40)
2.30 (1.76—3.00)

1.0
1.53 (0.70-3.38)
1.13 (0.35-3.64)
1.96 (0.88—4.38)

1
1.75 (1.21-2.51)

1
1.74 (1.04—2.91)
2.45 (1.53-3.93)
NA

1
0
1.83 (1.22-2.73)

NA
NA
NA

Not Age
described

Follow-up by death
certificates, residential
registry, 90%
confidence intervals

99
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Sakata
et al.

Ishikawa
et al.

22

23

1988—-99

Cohort 1
1984-92

Cohort 2
1990—97

46 465 men
40—79 years

Cohort 1
9008 men

>40 years old

Cohort 2
17715 men
40—64 years

Population-based Death

45 areas in
Japan

JACC study

100 men

Population-based Incidence Cohort 1

Miyagi pref.

38 cases

Cohort 2

40 cases

Smoking status
Non-smokers
Ex-smokers
Smokers

Age at start of smoking
Non-smokers
25+
2024
10-19

Cigarettes smoked per day
Non-smokers
1—10 cigarettes/day
11-20 cigarettes/day
21-30 cigarettes/day
>30 cigarettes/day

Years of smoking
Non-smokers
<25.0
25.1-35.0
35.1-45.0°
>45.1

Cumulative amount of smoking
Non-smokers
1-19.9 PYs
20.0-29.9 PYs
30.0-39.9 PYs
>40.0 PYs

Cohort 1
Category of smoking

Never
Former
1—-19 cigarettes/day

>20 cigarettes/day

Cohort 2

Category of smoking
Never
Former
1—19 cigarettes/day

>20 cigarettes/day

25
68

13
32

Not

Adjusted for age and

described centers

1.0
271 (1.16-6.36)
436 (2.00-9.52)
0391
1.0
3.85 (1.54-9.64)
4.89 (1.98-12.07)
3.24 (1.06-9.89)
0431
1.0
5.11 (2.07-12.65)
442 (1.97-9.92)
3.19 (1.11-9.19)
433 (1.25-14.99)
0.014
1.0
2.05 (0.42-9.98)
3.54 (1.27-9.89)
534 (2.32-12.30)
4.85 (1.62—14.53)
0.086
1.0
3.24 (1.06-9.89)
4.89 (1.98-12.07)
3.85 (1.54-9.64)
4.86 (2.11-11.21)

0.008
1.0

2.49 (0.50—12.44)

539 (1.18-24.61)

5.48 (1.24-24.18)

0.006
1.0

1.72 (0.33-8.92)

4.63 (1.01-21.30)

4.73 (1.10-20.34)

Adjusted for age, alcohol
drinking, green tea,
coffee and black tea

Continued

(1)zF210Z 10240 uy) [ udr

L9

20z Mdy 01 uo }senb Aq 808€86/£9/L/Z{/oI101He/0oll/woo dno-olwepeoe//:sdpy woly pepeojumoq



Table 2. Continued

Author Reference Study period

Study population

Number of subjects ~ Source of Event Number of Category Number  Relative risk (95% P value  Confounding variables
for analysis, sex, age subjects followed incident cases among CI) for trend  considered
or deaths cases
Pooled 1 and 2
Category of smoking 0.0001
Never 4 1.0
Former 11 2.07 (0.66—6.57)
1—19 cigarettes/day 21 5.00 (1.70—14.66)
>20 cigarettes/day” 42 5.09 (1.80—14.40)
Ishiguro 24 Cohort 1 Cohort 1 +2 Population-based Incidence Cohort 1 42  Cohort 1 +2 Adjusted for age, area,
et al. X BMI, preference of hot
1990—-2004 60 876 men JPHC 215 cases Smoking status foods and drinks, ethanol
Cohort 2 >40 years old Never 14 1 consumption and flushing
response
1993-2004 Past 61 3.27 (1.78-5.99)
Current 140 3.69 (2.07—6.58)
Pack-years 0.001
<20 26 2.07 (1.07—4.00)
20-29 34 2.71 (1.44-5.11)
30-39 45 2.97 (1.61-5.48)
>40° 95 4.81 (2.72-8.53)
Cigarettes/day among current 0.001
smoker
<20 35 2.77 (1.43-5.34)
20-39 87 4.00 (2.21-7.22)
>40 18 4.76 (2.31-9.81)

NA, not available.

Categories from which the magnitude of association was judged.

89
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Table 3. Cigarette smoking and esophageal cancer risk, case—control studies among Japanese population

Author

Reference Study period Subjects

Type and source

Definition

Number of cases

Number of controls

Category

Relative risk (95% CI) P value for trend Confounding variables Comments

considered

Nakachi et al.

Sasaki et al.

Hanaoka et al.

Takezaki et al.

25

26

27

28

197385

1974-79

1989-91

1988-97

Population-based

Hospital-based (three major
hospitals in Nagoya and two
in Wakayama)

Hospital-based (seven
hospitals: Keio University,
Twate Medical College,
Kurume University, Chiba
University, National Shikoku
Cancer Center, Aichi Cancer
Center, Tokyo Women’s
Medical College)

Hospital-based (Aichi Cancer
Center Hospital)

Cases: those who died of
cancer of esophagus identified
from death certificates
Controls: those selected from
Electoral Roll in the same
area

Case: esophageal cancer
patients who admitted to
hospitals

Controls: non-digestive tract
cancer patients

Cases: male inpatients
histologically diagnosed as
having primary esophageal
cancer

Controls: male inpatients with
diseases other than lung
cancer, laryngeal cancer,
hepatocellular carcinoma,
pulmonary emphysema and
chronic pancreatitis

Cases: first-visit male
outpatients diagnosed as
having primary cancer of
esophagus

Controls: first-visit male
outpatients confirmed to be
cancer-free

343 (257 males and 86

females) (mean age: 68.3

male, 71.9 female)

201 (91 males and 28
females in Nagoya, 54
males and 28 females in
‘Wakayama) (age not
described)

141 (male only) (age not
described)

284 males (40—79 years
old)

343 (257 males and 86

females) (mean age: 68.2

male, 71.5 female)

403 (170 males and 86
females in Nagoya, 115
males and 61 females in
Wakayama) (age not
described)

141 (male only) (age not
described) (90 with
malignant neoplasms, 51
with benign diseases)

11936 males (40—79
years old)

Cumulative number of
cigarettes
Never
<400 000 cigarettes
>400 000 cigarettes®

Smoking status

Nagoya (males)
Non-smoker
Smoker®

Nagoya (females)
Non-smoker
Smoker

Wakayama (males)
Non-smoker
Smoker

Wakayama (females)
Non-smoker
Smoker®

Tobacco consumption

Never smoked

Ex/light smoker

Moderate smoker

Moderate-to-heavy
smoker”

Heavy smoker

Smoking status
Never
Former
Current®
Number of cigarettes in
current smokers
Never
1—19/day
>20/day
Years of smoking in
current smokers
Never
1-29
>30
Age when started
smoking in current
smokers
Never
<20 years
>20 years
Years after quitting in
former smokers
Never
1-9
>10

Not described

1.0
1.142 (0.685-1.904)
2.521 (1.230-5.166)

Not described

1.0
5.0 (2.1-11.8)

1.0
0.9 (0.3-2.6)

1.0
43 (1.7-113)

1.0
2.3 (0.8-6.8)
0.55
1.0
1.24 (0.59-2.63)
1.41 (0.62-3.9)
1,52 (0.77-3.01)

1.03 (0.49-2.16)

Not described
1.0
1.6 (0.9-2.8)
3.5(2.1-5.8)

1.0
3.1(1.8-5.5)
3.5(2.1-5.9)

1.0
22 (1.1-4.4)
3.6 (2.1-6.0)

1.0
3.9(2.2-6.9)
3.3(1.9-5.5)

1.0
23 (1.3-42)
13 (0.7-23)

Matched for age, sex
and neighborhood
Not adjusted

Matched for age, sex,
hospital and time of
admission

Adjusted for age

Matched for age, sex
and prefecture of
residence

Light smoker: <5
cigarettes/day, moderate
smoker: 5 <cigarettes/
day<15,
moderate-to-heavy
smoker: 15 <cigarettes/
day<25, heavy smoker:
>25 cigarettes/day

Adjusted for alcohol
consumption

Not matched
Adjusted for age,
season of visit,
drinking and
consumption of raw
vegetables

Continued
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Table 3. Continued

Author Reference Study period Subjects Category Relative risk (95% CI) P value for trend Confounding variables Comments
considered
Type and source Definition Number of cases Number of controls
Matsuo et al. 29 1999—-2000 Hospital-based (Aichi Cancer Cases: outpatients first 102 (86 males and 16 241 (118 males and 123 Smoking Not described Adjusted for age and
Center Hospital) diagnosed as having females) females) Never 1.0 sex
esophageal cancer (40—76 years old) (39—69 years old) Former 3.19 (1.34-7.58)
Controls: outpatients without a Current 9.78 (4.49-21.3)
history of cancer PYs <50 7.27 (3.17-16.7)
PYs >50" 17.2 (6.61-44.7)
Tsuda et al. 30 1986-93 Population-based (Okayama Cases: those who died with 22 (age and sex not 198 (age and sex not Smoking status Not described Not adjusted
Tobi area) esophageal cancer identified  described) described)
by death certificates Non-smoker 1.0
Controls: those who died with 4
colon, pancreas, bladder and Ex-smoker* 6.59 (0.57-335.7)
other urinary cancers Smoker 3.50 (0.50—151.4)
Yokoyama et al. 31 2000-01 Hospital-based (National Cases: those with esophageal 234 males (40—79 years 634 males (40—79 years  Smoking (pack-years) Not described Not matched
Cancer Center Hospital, squamous cell carcinomas old) old) Adjusted for ALDH2,
National Cancer Center diagnosed by histology within <30 1.0 ADH2 and ADH3
Hospital East, Kawasaki 3 years of registration a genotypes, alcohol
Municipal Hospital, National ~ Controls: cancer-free males =30 244 (1.55-3.84) drinking, strong
Osaka Hospital) visited two Tokyo Clinics for alcohol beverage,
annual health checkups green-yellow
vegetables and fruits
Takagi et al. 32 199099 Hospital-based (Osaka Cases: hospitalized female 34 females (mean age: 178 females (mean age: ~ Smoking status Not described Adjusted for age,
Medical Center) patients with esophageal 63.4) 53.1) Never 1.0 alcohol drinking, hot
cancer Ever" 1.7 (0.7-4.3) food preference, tooth
Controls: hospitalized female brushing
patients without cancer,
benign tumor, cardiovascular
disease and alcoholic liver
disease
Yokoyama et al. 33 2000—04 Hospital-based (National Cases: female patients with 52 females (40—79 years 412 females (40—79 Smoking (pack-years) 0.0001 Adjusted for age
Cancer Center, National esophageal squamous cell old) years old)
Cancer Center East, Kawasaki carcinoma within 3 years of 0 1.0
Municipal hospital, National ~ their registration
Osaka Hospital) Controls: cancer-free females <30 3.89 (1.85-8.18)
visited two clinics for annual 3042 5.12 (2.02-13.0)
health checkups
Akiyama et al. 34 19972008  Hospital-based (Yokohama Cases: diagnosed as having 253 (225 males and 28 254 (225 males and 28 Smoking habit® 3.231 (2.062—5.063)  0.0001 Age/sex group The detail of smoking
City University Hospital) esophageal squamous cell females) (38—86 years females) (38—87 years matched habit was not described
carcinoma old) old)
Controls: patients who had
undergone endoscopies as part
of a health checkup
Oze et al. 35 2001-05 Hospital-based (Aichi Cancer Cases: histologically 265 (235 males and 30 530 (470 males and 60 Pack-years Not described Age/sex matched
Center Hospital) confirmed esophageal cancer ~ females) females) Adjusted for alcohol
cases (33—79 years old) (36—78 years old) PY <5 1.00 consumption, ALDH2
Controls: non-cancer first-visit genotype, fruit and
outpatients at the same SSPY<20 292 (1.31-6.50) vegetable intake, hot
hospital 20 < PY < 40 4.96 (2.51-9.81) beverage intake, BMI
PY > 40" 7.02 (3.58-13.77)

“Categories from which the magnitude of association was judged.
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Table 4. Summary of the association between cigarette smoking and esophageal cancer risk, cohort study
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Author Study period Study population Category Magnitude of
association
Sex Number of Age range Event Number of incident
subjects (years) cases or deaths
Hirayama 196581 Male 122261 >40 Death 438 Number of T
cigarettes/day
Female 142857 >40 Death 147 Number of T
cigarettes/day
Sakata et al. 1988—99 Male 46465 40-79 Death 100 Years of smoking 111
Ishikawa Cohort 1 (1984-92) Male 9008 >40 Incidence 38 Category of T
et al. smoking
Cohort 2 (1990-97) Male 17715 40—04 Incidence 40
Ishiguro Cohort 1 (1993—2004) Male 60876 40—69 Incidence 215 Pack-years T
et al.
Cohort 2 (1995—-2004)
414, strong positive association; 1 1, moderate positive association.
Table 5. Summary of the association between cigarette smoking and esophageal cancer risk, case—control study
Author Study period ~ Study subjects Category Magnitude of
association
Sex Age range Number of cases  Number of
(years) controls
Nakachi et al.  1973—85 Male and Not specified 343 (M: 257, F: 343 (M: 257, F:  Cumulative number of T
female 86) 86) cigarettes
Sasaki et al. 1974-79 Male Not specified 145 285 Smoking status RN
Female Not specified 56 118 Smoking status M
Hanaoka et al.  1989-91 Male Not specified 141 141 Tobacco consumption 0
Takezaki et al.  1988—97 Male 40-79 346 11936 Smoking status RN
Matsuo et al. 1999—-2000 Male and 40-76 102 (M: 86, F: 241 (M: 118, F:  Smoking Tt
female 16) 123)
Tsuda et al. 1986—93 Male and Not specified 22 98 Smoking status 1
female
Yokoyama 2000—-01 Male 40-79 234 634 Smoking (pack-years) N
et al.
Takagi et al. 1990—-99 Female 17-87 34 178 Smoking status 0
Yokoyama 2000—04 Female 40-79 52 412 Smoking (pack-years) RN
et al.
Akiyama et al. 1997-2008 Male and 38-86 265 (M: 235, F: 530 (M: 470, F:  Smoking habit T
female 30) 60)
Oze et al. 2001-05 Male and 33-79 742 (M: 641, F: 820 (M: 506, F:  Pack-years T
female 101) 314)

111, strong positive association; 1 1, moderate positive association; 1, weak positive association.
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Ever smoking

Author Reference Year Design Sex RR 95% CI % weight
Hirayama 20 1990 Cohort MF 217 1.80 — 2.61 = 11.78
Sakata et al. 21 2005 Cohort M 3.51 1.98 — 6.22 —i— 7.97
Ishikawa et al. 22 2006 Cohort M 3.86 207 - 1.22 —— 7.46
Ishiguro et al. 23 2009 Cohort M 3.48 229 - 530 —— 9.59
Nakachi et al. 24 1988 Case-control MF  2.52 1.23 - 517 ——— 6.62
Sasaki et al. 25 1990 Case-control MF 290 1.78 — 472 — 8.87
Hanaoka et al. 26 1994 Case-control M 1.29 089 - 187 = | 10.10
Takezaki et al. 27 2000 Case-control M 2.39 1.11 = 5.15 e 6.21
Matsuo et al. 28 2001 Case-control MF 5.93 3.32 - 10.59 — 7.92
Tsuda et al. 29 2001 Case-control MF 447 098 - 20.51 1 : 2.50
Takagi et al. 3 2003 Case-control F 1.70 0.70 - 4.13 —— 5.31
Yokoyama et al. 32 2006 Case-control F 475 2.15 - 1050 — 6.00
Oze et al. 34 2010 Case-control MF 491 3.26 - 7.41 —— 9.67
Summary estimates (random-effect model) 3.01 230 - 3.94 <> 100.00
(test for heterogeneity: @=42.59 with df=12, P<0.001)
0!5 1 3.ID| 2(;.5

Figure 1. Summary estimates of the association between cigarette smoking and esophageal cancer risk. RR, relative risk; M, male; F, female. The boxed area

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

Current smoking

Author Reference Year Design Sex RR 95% CI % weight
Sakata et al. 21 2005 Cohort M 436 200 - 951 —l— 14.24
Ishikawa et al. 22 2006 Cohort M 505 239 - 10.67 e 14.56
Ishiguro et al. 23 2009 Cohort M 369 207 - 6.58 —— 16.38
Hanaoka et al. 26 1994 Case—control M 1.31 0.85 - 2.01 e 17.87
Takezaki et al. 27 2000 Case-control M 350 210 - 583 —— 17.07
Matsuo et al. 28 2001 Case-control MF 978 449 - 21.30 f—— 14.24
Tsuda et al. 29 2001 Case-control MF 350 050 - 2450 ————— 5.64
Summary estimates (random-effect model) 373 216 — 643 < > 100.00
(test for heterogeneity: Q=26.85 with df=6, P<0.001) 5
0’5 1 3.;‘3 24‘.5

Figure 2. Summary estimates of the association between cigarette smoking and esophageal cancer risk. RR, relative risk; M, male; F, female. The boxed area

represents the contribution of each study (weight) to the meta-analysis.
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Figure 3. Funnel plot with 95% confidence limits.
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