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Estimates of alcohol-related oesophageal cancer burden in Japan:
systematic review and meta-analyses
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Objective To refine estimates of the burden of alcohol-related oesophageal cancer in Japan.

Methods We searched PubMed for published reviews and original studies on alcohol intake, aldehyde dehydrogenase polymorphisms, and
risk for oesophageal cancer in Japan, published before 2014. We conducted random-effects meta-analyses, including subgroup analyses
by aldehyde dehydrogenase variants. We estimated deaths and loss of disability-adjusted life years (DALYs) from oesophageal cancer using
exposure distributions for alcohol based on age, sex and relative risks per unit of exposure.

Findings We identified 14 relevant studies. Three cohort studies and four case-control studies had dose—response data. Evidence from
cohort studies showed that people who consumed the equivalent of 100 g/day of pure alcohol had an 11.71 fold, (95% confidence interval,
Cl: 2.67-51.32) risk of oesophageal cancer compared to those who never consumed alcohol. Evidence from case-control studies showed
that the increase in risk was 33.11 fold (95% Cl: 8.15-134.43) in the population at large. The difference by study design is explained by the
159 fold (95% Cl: 27.2-938.2) risk among those with an inactive aldehyde dehydrogenase enzyme variant. Applying these dose—response
estimates to the national profile of alcohol intake yielded 5279 oesophageal cancer deaths and 102988 DALYs lost — almost double the
estimates produced by the most recent global burden of disease exercise.

Conclusion Use of global dose—response data results in an underestimate of the burden of disease from oesophageal cancer in Japan.
Where possible, national burden of disease studies should use results from the population concerned.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Alcohol consumption is a major contributor to the global
burden of disease’” and is a major risk factor for cancer.’”*
Of all alcohol-related cancers, oesophageal has the highest
alcohol-attributable fraction® - i.e. the highest proportion
of these cancers would be prevented if no alcohol were con-
sumed.”® The global burden of disease (GBD) study estimates
that in 2010 alcohol-attributable oesophageal cancer resulted
in 76700 deaths and 1825000 disability adjusted life years
(DALYs) lost, globally.”

A large portion of oesophageal cancers attributable to al-
cohol consumption occur in Asian countries — 52.2% (40 000)
of all alcohol-attributable oesophageal cancer deaths and
51.8% (945 000) of all alcohol-attributable oesophageal cancer
DALYs. The alcohol-attributable portions for countries in this
region have been calculated based on global meta-analyses.'>"!
However, this assumes that the alcohol-attributable risk for
oesophageal cancer is the same in all regions. Preliminary
evidence, on the other hand, shows that the risk for this
cancer is different for people of Asian origin, because of
genetic polymorphisms - most importantly the aldehyde
dehydrogenase 2 (ALDH?2) and alcohol dehydrogenase 1B
(ADH1B) polymorphisms.'*~" Thus, the real risk and burden
of alcohol-attributable oesophageal cancer in Asia may have
been underestimated.

In Japan in 2010, oesophageal cancer was among the top
20 causes of years of life lost (11 deaths and 181 DALYs per
100000 people per year).” We did a systematic review and
meta-analyses of studies conducted in the Japanese popula-
tion to estimate the alcohol-attributable burden of oesopha-

geal cancer. We then compared these estimates to the GBD
2010 estimates." We also estimated risk functions according
to ALDH?2 subsets and investigated potential interactions
between ALDH2 and ADH1B polymorphisms.

Methods
Data search and selection

We followed the Preferred Reporting Items for Systematic
Reviews and Meta-analyses guidelines.'® We used the latest
editions of the International Agency for Research on Cancer
(IARC) monographs on alcohol** to identify potentially
eligible studies. Additionally, we searched PubMed for pub-
lications published before 2014. We did two searches using
the following search terms; Search 1: “cancer or neoplasm or
carcinom*” and “ALDH2 or ADHIB or ADH2 or ADH3 or
ADHIC or dehydrogenase*” and “alcohol or ethanol”; Search
2: “alcohol or ethanol” and “cohort” and “cancer” and “japan”
and “review” and “mortality”. Inclusion criteria for analyses
investigating the relationship between alcohol consumption,
ALDH?2, and oesophageal cancer were: (i) prospective or
historical cohort or case-control study design; (ii) a measure
of risk and its corresponding measure of variability was re-
ported or there were sufficient data for us to calculate these;
(iii) oesophageal cancer was reported as a separate outcome;
(iv) data on total alcohol intake for at least two exposure
categories among current drinkers, or estimates for ALDH2
variants by alcohol intake were reported; (v) risk estimates
were at least age-adjusted; and (vi) the study was conducted
in Japan after 1980. In addition, we searched reference lists of
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identified articles for additional articles.
No active filters or language restrictions
were applied. We excluded measures of
pure drinking frequency and qualita-
tive characteristics — such as social or
problem drinker. Oesophageal cancer
cases (International Classification of
Diseases [ICD] version 9: 150, ICD-10:
C15) were defined as newly diagnosed
at the first visit to a specialized clinic,
through cancer registries or cause of
death on death certificates.

Most quality scores for primary
studies are tailored for meta-analyses of
randomized trials of interventions'’~"
and many criteria for such scores do
not apply to epidemiological studies
examined in this study. Additionally,
quality score use in meta-analyses re-
mains controversial.'”*” As a result, we
included quality components in the
inclusion and exclusion criteria of the
systematic search and separate meta-
analyses - such as study design and
alcohol measurement — and conducted
subgroup analyses based on study design
and genetic polymorphisms.

Data extraction

From all relevant articles we extracted:
authors’ names, year of publication,
country, calendar year(s) of baseline
examination, follow-up period, set-
ting, assessment of oesophageal cancer
diagnosis, range of age at baseline, sex,
number of observed oesophageal cancer
cases among participants by alcohol
exposure category, number of total par-
ticipants by alcohol exposure category,
adjustment for potential confounders
and effect size with its standard error.
We used the most fully adjusted effect
size reported and selected estimates
where lifetime abstainers were used as
the risk reference group when those
were available. Assessment of full-text
articles with uncertain eligibility and
data abstraction were conducted inde-
pendently by two authors who discussed
differences until consensus was reached.
When there was not enough information
presented in the article, we contacted the
corresponding author.

We converted alcohol intake into
grams of pure alcohol per day (g/day)
using the midpoints (mean) of reported
categories in the studies. For open-
ended categories of alcohol intake, we
added three-fourths of the previous
category’s range to the lower bound of
the open-ended categories. We used re-
ported conversion factors in the studies
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Fig. 1. Flowchart for the selection of studies on alcohol consumption and oesophageal

cancer in Japan

Records identified in PubMed
(n=1226)

Records identified in monographs from the
International Agency for Research on Cancer (n = 147)

v v

| Records after duplicates removed (n = 1333) |

v

| Records screened (n = 1333)

—

Records excluded (n = 1174)

(n=159)

Full-text articles assessed for eligibility

Full-text articles excluded (n = 145):

‘—»

«Review (n=13)

- Dose—response data in relation to
non-drinkers (n = 8)

«Indirect dose—response evidence not in
relation to non-drinkers (n = 4)

« Combination of ALDH2 and ADH1B
polymorphisms (n = 5)

« Studies included in the analyses (n = 14):

«Not Japanese population (n = 49)

« Not study design of interest (n = 18)

«Not primary oesophageal cancer (n = 53)

«Not age-adjusted (n = 4)

« Multiple reports from the same cohort
(n=38)

ADH18B: alcohol dehydrogenase 1B; ALDH2: aldehyde dehydrogenase 2.

when standard drinks were the unit of
measurement. Hazard ratios and odds
ratios were assumed to be equivalent to
relative risks (RR). We used fractional
polynomials* to derive the best fitting
function for average alcohol consump-
tion in g/day using the pool-first ap-
proach described by Orsini et al.”* Linear
and first-degree models were estimated
using the following range of powers: -2,
-1, 0, 1, 2, 3.%! Significant increases in
deviance were determined by likelihood
ratio tests with one degree of freedom.

Data analyses

We conducted several meta-analyses
and used the most comprehensive data
available separately for each analysis
when multiple reports from the same
cohort were published. For studies
providing data on two or more alco-
hol intake categories among current
drinkers, we pooled data from (i) co-
hort studies; (ii) case-control studies;
(iii) case-control studies that provided
stratified data by ALDH2 variants. We
conducted sensitivity analyses on the
interaction between variants of ADHIB
within the genetic variants of ALDH2.
In analyses investigating ALDH?2 vari-
ants, studies were pooled separately
for the active variant (ALDH2*1/*1)
and inactive variants (ALDH2%1/*2
and ALDH2*2/*2). No cohort studies
provided ALDH2 genotype data. Where
possible, we avoided ALDH2*2/*2 vari-

ants because of the low number of cases.
No systematic information on the distri-
bution of ALDH2 variants by drinking
level was available and we therefore used
the distribution of drinking by ALDH2
variants among controls in case-control
studies to estimate this distribution at
the population level. Finally, studies
were pooled using DerSimonian-Laird
random-effect models to allow for
between-study heterogeneity.”” Varia-
tion in the effect size other than chance
because of heterogeneity between stud-
ies was quantified using the I? statistic.”
We conducted meta-regression analyses
to identify study characteristics that in-
fluenced the association between alcohol
consumption and oesophageal cancer
risk. Because of few available studies,
we were only able to investigate study
design in such meta-regression analyses.
Examination of potential publication
bias using Egger’s regression-based test*
was planned, but was not done because
of the few studies included. All meta-
analyses were conducted on the natural
log scale in Stata statistical software, ver-
sion 12.1 (StataCorp. LP, College Station,
United States of America) and P<0.05
(two-sided) was considered statistically
significant.

We estimated deaths and DALYs
lost from oesophageal cancer attribut-
able to alcohol consumption in Japan
applying a standardized alcohol-attrib-
utable fraction method”® using the sta-
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tistical software package R, version 3.0.3
(R Foundation for Statistical Comput-
ing, Vienna, Austria). These deaths and
DALYs were estimated by comparing
the risk difference of oesophageal cancer
under current conditions compared to
the risk of oesophageal cancer under
the theoretical-minimum-risk exposure
scenario where no one has consumed
alcohol."” These calculations combine
information on the prevalence of alcohol
consumption adjusted for per capita
consumption and RRs for oesophageal
cancer. Lifetime abstainers were used
as the reference group and compared to
former drinkers and current drinkers -
by average daily alcohol consumption.
Data on alcohol drinking status were ob-
tained from the 2010 GBD study,' where
data on drinking status were based on
data from large population surveys. Data
on per capita consumption were from
the Global Information System on Alco-
hol and Health.” Calculations for Japan
were based on RRs from this study and
RRs for GBD estimates for Japan were
based on Corrao et al."

Results

After removal of duplicates, we evalu-
ated 1333 records for inclusion in our
study. Based on titles and abstracts, we
excluded 1174 articles and screened
159 in full-text articles (Fig. 1). After
excluding duplicate reports of the same
cohorts, we analysed 11 case-control
studies**~* and 3 cohort studies.”"
Eight case-control and cohort stud-
ies* %4 reported estimates for at least
two alcohol intake categories in com-
parison to non-drinkers. These studies
were used for a nonlinear dose-response
analysis of oesophageal cancer risk,
including stratified analyses by ALDH2
variants. Four case-control studies®"!
provided indirect evidence for only one
alcohol intake category Table 1 (avail-
able from: http://www.who.int/bulletin/
volumes/93/5/14-142141). In total five
studies had data on ALDH2and ADHIB
variants stratified or adjusted by level of
alcohol consumption.??"-*¢-%

As shown in Fig. 2, the risk for
oesophageal cancer identified in co-
hort studies from Japan®-*' was higher
compared with the most recent GBD
estimate (RR:11.71; 95% confidence
interval, CI: 2.67-51.32 and RR:3.59;
95% CI: 3.34-3.87, respectively at 100 g/
day of pure alcohol intake). The risk
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Table 2. Distribution of alcohol consumption and the ALDH2 polymorphism in
individuals with oesophageal cancer and study controls, Japan

Polymorphism Alcohol consumption, No. of individuals (%)

Non-drinker  0-25g/day >25-75g/day >75 g/day Total

Controls

ALDH2*1/%2 336 (52) 234 (36) 51(8) 28 (4) 649 (100)
ALDH2*1/%1 145 (18) 350 (43) 231 (28) 86 (11) 812 (100)
Oesophageal

cancer cases

ALDH2*1/*2 22 (6) 94 (25) 180 (48) 76 (20) 372 (100)
ALDH2*1/*1 18 (12) 35(23) 61 (40) 37 (25) 151 (100)

ALDH2: aldehyde dehydrogenase 2.

Note: The ALDH2*1/*1 corresponds to an active enzyme and ALDH2*1/*2 corresponds to an inactive
enzyme.

Data sources: Yokoyama et al.** Yokoyama et al.”* Oze et al.**

Fig.4. Risk curves for alcohol consumption and oesophageal cancer risk adjusted for
aldehyde dehydrogenase 2 polymorphisms, Japan

1000

Relative risk

T T T T T 1
0 25 50 75 100 125 150

Alcohol intake g/day
== RR Japan case-control (ALDH2 adjusted)
-++-95% lower and upper bounds Japan case-control (ALDHZ adjusted)
== RR Japan (cohort)  ----95% lower and upper bounds Japan cohort

ALDH2: aldehyde dehydrogenase 2; RR: relative risk.

Notes: ALDH2*1/*1 corresponds to an active enzyme and ALDH2*1/*2 corresponds to an inactive
enzyme. The relative risk curves by study design overlap almost completely after adjustment for drinking
levels at the population level by ALDH2 variants.
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identified in case-control studies’~**
(RR: 11.88; 95% CI: 4.41-31.99 at 50 g/
day of pure alcohol intake; RR: 33.11;
95% CI: 8.15-134.43 at 100 g/day of
pure alcohol intake) was much higher
than the Japanese cohort studies or
GBD estimates. In a meta-regression,
the difference between case-control
studies and cohort studies was signifi-
cant (P=0.014). We observed moderate
heterogeneity among cohort studies
(P=60%, P=0.082), and high hetero-
geneity among case-control studies
(P=89%, P<0.001).

The risk curves by ALDH2 variants
in Japan are displayed in Fig. 3. Three
case-control studies’***® provided
dose-response data for an investigation
of ALDH2 polymorphisms in reference
to non-drinkers: ALDH2*1/*2 (372
cases) and ALDH2*1/*1 (151 cases).
Inactive variants of ALDH2 enzyme
showed markedly higher risks with
increasing alcohol consumption. The
RR compared to non-drinkers was
36.15 (95% CI: 10.34-126.40) at 50 g/
day of pure alcohol and 159 (95% CI:
27.2-938.2) at 100 g/day of pure alco-
hol intake among people carrying the
ALDHZ2*1/*2 variant. In comparison,
the RR among those carrying the
ALDH2%1/*1 variant was 2.99 (95% CI:
1.75-5.12) at 50 g/day of pure alcohol
intake and 8.94 (95% CI: 3.05-26.23)
at 100 g/day of pure alcohol. Based on
two studies that included people with
alcohol dependence (median 120 g/day
of pure alcohol intake), people with the
inactive variant of ALDH2 had an RR of
13.00 (95% CI: 8.99-18.80) compared
to those with the active variant.”** We
interpolated this difference in risk in
the curve for ALDH2*1/*2 in Fig. 3, and
held the risk increase among people with
this ALDH2 variant constant beyond
100 g/day of pure alcohol intake because
there were insufficient data to reliably
estimate this risk function. Once case-
control studies were stratified by ALDH2
variant, there was little or no heteroge-
neity (ALDH2*1/*1, P=0%, P=0.78;
ALDH2*1/*2, P=44%, P=0.17). An-
other two studies,’”’" although they did
not provide data in reference to non-
drinkers, were in close agreement with
our reported risk functions.

With regard to differences in risk
curves by study design, Table 2 shows
that among case-control studies with
multiple alcohol intake categories,
72% (350/483) of oesophageal cancer
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Fig. 5. Risk curves for alcohol consumption and oesophageal cancer risk based on
Japanese studies adjusted for aldehyde dehydrogenase 2 polymorphisms and
the Global Burden of Disease 2010 study

1000

Relative risk

T T
0 25 50

T T T 1
75 100 125 150

Alcohol intake g/day

— RRJapan
== RR GBD

ALDH2: aldehyde dehydrogenase 2; RR: relative risk.

cases among drinkers occurred in 32%
(313/980) of the drinking population,
namely individuals with the genetic vari-
ant ALDH2*1/*2. When the risk curves
from case-control studies (Fig. 3) were
combined (weighted by their distribu-
tion of alcohol consumption by ALDH2
variants at the population level) the risk
functions from case-control and cohort
studies almost entirely overlapped
(Fig. 4). Combining adjusted case-
control and cohort studies, at 100 g/day
pure alcohol intake, the risk in Japan was
markedly elevated (RR: 11.65, 95% CI:
4.16-32.62) compared to GBD estimates
(RR: 3.55, 95% CI: 3.30-3.82) (Fig. 5).
To investigate the interaction be-
tween ALDH2 and ADHI1B gene vari-
ants, we performed a sensitivity analysis
using five of the 11 identified case-

Bull World Health Organ 2015;93:329-338C| doi: http://dx.doi.org/10.2471/BLT.14.142141

--+-95% lower and upper bounds Japan
-++-95% lower and upper bounds GBD

control studies.”*"**~ % Regardless of

ALDH?2 variant, the pooled RRs were
higher for Japanese with the slow-acting
ADH1B*1/*1 variant than for Japanese
with the fast-acting ADHIB*1/*2 or
*2/*2 variants. The RR was 3.99 (95% CI:
2.41-6.61; I*=81%, P<0.001) and 2.40
(95% CI:1.92-3.16; I*= 1%, P=0.40) for
individuals with an inactive and active
ALDH2, respectively (Fig. 6 and Fig. 7).

Using our calculated risk relations
for alcohol-attributable oesophageal
cancer results in almost twofold higher
estimates for deaths (5279) and DALYs
lost (102 988) compared with the cur-
rent GBD estimates (2749 and 53 826,
respectively; Table 3). These results
are irrespective of whether the esti-
mates were based on cohort studies or
on case-control studies, in each case
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Fig. 6. Relationship between alcohol dehydrogenase 1B polymorphisms and
oesophageal cancer risk in Japanese with inactive aldehyde dehydrogenase 2

Source Year RR (95% (1) Weight (%)
Yokoyama et al. 2001 —_— 3.54(1.49-8.42) 15.01
Yokoyama et al. 2002 — 4 09 (1.95-8.59) 17.01
Yang (X etal. 2005 i 16 (1.63-2.86) 24.85
(uietal. 2009 : <+ 5 06 (3.59-7.13) 23.94
Tanaka etal. 2010 : = 7.08(3.82-13.12) 19.19
Overall 3.99(2.41-6.61) 100.00

T T T T

1 2 5 15

ADH1B*1/1 s less risky

ADH1B*1/1is more risky

ADH1B: alcohol dehydrogenase 1B; Cl: confidence interval; RR: relative risk.

Fig. 7. Relationship between alcohol dehydrogenase 1B polymorphisms and
oesophageal cancer risk in Japanese people with active aldehyde dehydrogenase

2
Source Year RR (95% C1) Weight (%)
Yokoyama et al. 2001 447 2.28(1.24-4.18) 20.23
Yokoyama et al. 2002 P—1— 4.11(1.22-13.84) 5.10
Yang (X etal. 2005 +— 135(0.67-2.71) 15.38
Cuietal. 2009 : —— 256 (1.69-3.87) 4).62
Tanaka etal. 2010 — 10 (1.59-6.05) 16.66
QOverall 240 (1.82-3.16) 100.00

ADH1B*1/1 s less risky

T
15

ADH1B*1/1is more risky

ADH1B: alcohol dehydrogenase 1B; Cl: confidence interval; RR: relative risk.

Note: ADH1B*1/*1 corresponds to the slow-acting form of the enzyme and ADH1B*1/*2 and ADH1B

corresponds to the fast-acting form.

adjusted for population prevalence of
genotypes.

Discussion

For Japan, we estimated a twofold
higher mortality and burden of disease
using risk functions derived from Japa-
nese populations compared with the
2010 GBD estimates, which are based
on global risk functions. We obtained
separate estimates based on indepen-
dent methods - either Japanese cohort
data or adjusted Japanese case-control
studies - and these estimates were

*2/%2

comparable. This strengthens our con-
clusion that the current GBD method
underestimates Japanese oesophageal

cancer outcomes. Since we took into
consideration genetic polymorphisms
commonly observed in the Japanese
population, we would predict a similar
degree of underestimation for alcohol-
attributable oral, pharynx and larynx
cancers in Japan.***>** Furthermore,
the burden of other alcohol-attribut-
able cancers where acetaldehyde plays
an important role might be underes-
timated.*

Michael Roerecke et al.

We found that the slow-acting AD-
HIB variant also increased the risk for
oesophageal cancer, regardless of ALDH2
variant. However, the slow-acting vari-
ant is only present in 6% of the Japanese
population,* whereas 90% of Caucasians
carry the variant.”” As we had restricted
all our analyses to Japanese individuals,
the potential protective effect of the fast-
acting ADHI1B*1/*2 or *2/*2 variants has
been already included. Similarly, risk
estimates from cohort studies should
not be affected by the differential risk
curves for ALDH2 and ADHIB variants
and their combinations if the prevalence
of each combination of polymorphisms
is reflected in the sample.

The study has some limitations.
First, any systematic review or meta-
analysis is only as good as the literature
it is based on. Although case-control
studies initially showed high het-
erogeneity as measured by I? values
indicating potential bias, there was
little heterogeneity after these studies
were stratified by ALDH2 variants.
Second, while the procedures to esti-
mate alcohol-attributable fractions are
standard,’®*”*® subsequent adjustments
to survey results may bias consumption
in either direction.”~* However, as the
same method of triangulation of surveys
and per capita estimation was applied
to GBD and to national estimates,' the
comparison between these estimates
should be valid. Finally, the estimates of
attributable risk and burden of disease
for heavy alcohol intake are based on
few studies and thus may be biased.”® By
including risk estimates of people with
alcohol dependence, we attempted to
minimize this bias.

While there may be some biases in
our quantitative estimates of alcohol-
attributable burden for oesophageal can-
cer, they still show that global estimates
underestimate the burden in Japan. This
will likely be true for GBD estimates
for China and the Republic of Korea as

Table 3. Estimated mortality and burden of disease for alcohol-attributable oesophageal cancer in Japan 2010

Estimate Women Men Total
No. of No. of DALYs No. of No. of DALYs No. of No. of DALYs
deaths deaths deaths
GBD 2010 202 3089 2547 50737 2749 53826
Japanese cohort studies 346 5498 4925 97284 5271 102782
Japanese adjusted case-control studies 346 5514 4933 97474 5279 102988

DALYs: disability-adjusted life-years; GBD: Global Burden of Disease.
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well, where a considerable proportion
of the population also carry the inactive
ALDH?2 allele, (34% and 29%, respec-
tively).** In populations with a high
proportion of these polymorphisms,
studies based on global dose response
data are likely to underestimate many
alcohol-attributable cancers.

Efforts should be made to estimate
country-specific risks for diseases affect-
ed by genetic polymorphisms, especially
in countries with higher proportions of
such polymorphisms. The current stan-

dard of applying global risk functions to
local exposure data should be replaced
by country-specific risk functions
whenever possible. Country-specific
risk functions should also be applied
for other risk factors than alcohol."”!
This will allow for better estimation of
the burdens caused by risk factors and
consequently better informed policy
measures. Ml
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Résumé

Estimation de la charge du cancer de l'cesophage lié a I'alcool au Japon: revue systématique et méta-analyses

Objectif Affiner les estimations de la charge du cancer de cesophage
lié a I'alcool au Japon.

Méthodes Nous avons effectué une recherche bibliographique dans
PubMed pour trouver les revues publiées et les études originales
sur la consommation d'alcool, les polymorphismes de I'aldéhyde
déshydrogénase et le risque de développement d'un cancer de
I'cesophage au Japon, publiées avant 2014. Nous avons réalisé des
méta-analyses a effet aléatoire, y compris des analyses de sous-groupe
par variant de |'aldéhyde déshydrogénase. Nous avons estimé les déces
et l'espérance de vie corrigée de l'incapacité (EVCl) dus au cancer de
I'cesophage en utilisant les distributions de I'exposition a I'alcool en
fonction de I'dge, du sexe et des risques relatifs par unité d'exposition.
Résultats Nous avons identifié 14 études pertinentes. Trois études de
cohortes et quatre études de cas-témoins présentaient des données de
dose-réponse. Les données issues des études de cohortes montrent que
les personnes ayant consommé I'équivalent de 100 g/jour d'alcool pur
avaientunrisque 11,71 fois supérieur (intervalle de confiance a 95% [IC]:

2,67-51,32) de développer un cancer de l'cesophage par rapport aux
personnes qui nont jamais consommé d'alcool. Les données obtenues
a partir des études de cas-témoins ont montré que I'augmentation du
risque était 33,11 fois supérieure (IC a 95%: 8,15-134,43) par rapport a
la population en général. La différence par la conception de Iétude est
expliquée par un risque 159 fois supérieur (IC a 95%: 27,2-938,2) parmi
les personnes présentant un variant enzymatique inactif de I'aldéhyde
déshydrogénase. En appliquant ces estimations de dose-réponse
au profil national de consommation d‘alcool, nous sommes arrivés a
5279 déceset 102 988 EVCl dus au cancer de I'cesophage — soit presque
le double des estimations produites par la plus récente charge globale
de la maladie.

Conclusion L'utilisation de données globales de dose-réponse se traduit
par une sous-estimation de la charge de morbidité pour le cancer de
Icesophage au Japon. Dans la mesure du possible, la charge nationale
des études portant sur les maladies devrait utiliser les résultats obtenus
sur la population concernée.

Pesiome

OueHkKa 6peme|-|v| pakKa nuwesoaa, OGYCHOBHGHHOFO yn01pe6ne|-|v|eM ankorons, B ANOHUK: cMCTeMaTNUECKUIA

063op N MeTaaHanuns3

Llenb BbiMonHWUTE TOUHYIO OLEHKY GpemMeHun paka nulieBofa,
00yCnoBneHHoro ynotpebneHvem ankorons, 8 ANoHUK.

MeTtoabl Mbl 13yunnu cofepatlyioca B 6ase aaHHbIx PubMed
nHGopmaumrio no onybankoBaHHoIM o 2014 r. o63opam 1
OpUrMHanbHbBIM UCCNeA0BaHWAM, KacalolnmMca ynoTpebneHms
ankoronsa, NOAMMOPGU3IMOB anbiernaaernaporeHassl U prcka
Pa3BUTMA paka nuesoaa B AnoHMKU. Mbl npoBeny meTaaHanms
Cny4YaHbiX 3GGEeKTOB, BKIOYaA aHanu3bl B NoArpynnax no
BapMaHTam anbaernaaervaporeHasbl. Mbl OLEHNAN KOANYECTBO
CMepPTeR 1 YTPAUYEHHDBIX NET XM3HN C MONPABKOM Ha MHBANMAHOCTb
(MKIMW) B pesynbtaTe paka NULLEBOAA, MCMONb3yA pacnpeaeneHve
NOABEPraloLLMXCA BO3AENCTBIIO aIKOrond 1L, Mo BO3PaCTy, MOy U
OTHOCUTENTbBHOMY PUCKY Ha EAVHWILY BO3AENCTBYA.

Pe3ynbtatbl Mbl BbIABNAM 14 MCCNELOBaHNI, UMEIOLLMX OTHOLLEHME
K BOnpocy. nd Tpex nccnefoBaHMn B KOroptax U yeTbipex
MCCNefoBaHNIA METOLOM «CiyYal-KOHTPONb» Obln NPeACTaBeHb
NlaHHble O 3aBUCUMOCTM Mexay A030W 1 3ddeKkToM. [JaHHble
KOFOPTHbBIX MCCNeNoBaHNU CBMAETENLCTBYIOT O TOM, UTO Y L,
NOTPeONABLIMX aNKOrofb B [j03e, 3KBMBaneHTHom 100 r ynctoro
anKOronsA B CYTKM, PUCK Pa3BUTVA paka niilesoaa BospactaeTs 11,71

pa3 (noBepuTenbHbI MHTEepBan, [ 95%: 2,67-51,32) No CpaBHeHWIo
C NVLamu, HYKoraa He ynoTpebnaswmnmMy ankoronb. JaHHble
NCCNefoBaHN METOAOM «CITyYan-KOHTPOSb» CBUAETENbCTBYIOT O
TOM, UTO KPATHOCTb MOBbILLEHHOTO PUCKa Pa3BUTIA 3300NeBaHWA BO
Bcel nonynaummn coctasnaet 33,11 (AW 95%: 8,15-134,43). PasHuua
B MfaHe MCCNefoBaHNA OOBbACHAETCA KPaTHOCTbIO pucka 159 (AW
95%: 27,2-938,2) AnA nuL C HEaKTUBHbIM BapMaHTOM depmMeHTa
anbaernanernaporeHassl. lprmeHeHne Taknx OLEHOK AaHHbIX O
33BVICUMOCTU MEXY A0301 1 3O GEKTOM K HaLMOHANbHOMY MPOGUIIIO
noTpebneHnsa ankorons No3Bonuao NonyuUnTs 5 279 cmepTelt ot
paka nvwesoaa 1 102 988 yTpayeHHbix [V, uto noytn B ABa
pa3a NPeBbILAET pe3ynsTaThl NOCNEAHVX MEXAYHAPOAHBIX OLIEHOK
6pemMeHM aHHOM bonesHMu.

BbiBoA /Icnonb3oBaHve JaHHbIX O 3aBUCMMOCTY MEXAY LO30M U
3QGeKTOM, MOoNyUYeHHbBIX MO pesynbTaTaM MeXLyHaPOAHbIX OLIEHOK,
NPVBOANT K HEAoOLEHKe bpeMeHn paka nuilesoaa B AnoHuK. B
CUTyaUmAX, KOrfa 310 BO3MOXHO, AN1A UCCNeLOBaHNA MO pacyeTy
6pemeHn 3a60neBaHNA Ha YPOBHe CTpaHbl CedyeT UCMOomb30BaTb
pe3ybTaTbl, KaCaoLMeCH KOHKPETHOM NOMy AL,

Resumen

Estimaciones de la carga del cancer esofagico relacionado con el consumo de alcohol en Japdn: una revision sistematica y

metaanalisis

Objetivo Refinar las estimaciones de la carga del cancer esofdgico
relacionado con el consumo de alcohol en Japon.

Métodos Se buscaron revisiones y estudios originales publicados
antes de 2014 sobre la ingesta de alcohol, polimorfismos del aldehido
deshidrogenasa y el riesgo de cancer de eséfago en Japon en la base
de datos PubMed. Se efectuaron metaanélisis de efectos aleatorios, que
inclufan andlisis de subgrupos de variantes del aldehido deshidrogenasa
y se estimaron las muertes y la pérdida de afios de vida ajustados por
discapacidad (AVAD) por cancer de eséfago mediante distribuciones
de exposicion para el alcohol basadas en la edad, el sexo y los riesgos
relativos por unidad de exposicion.

Resultados Se identificaron 14 estudios pertinentes. Tres estudios de
cohorte y cuatro estudios de casos y controles contenian datos sobre
la respuesta en relacion con la dosis. Las pruebas de los estudios de
cohorte demostraron que el riesgo de cancer esofdgico de que quienes
consumen el equivalente a 100 g/dia de alcohol puro era 11,71 veces
mayor (intervalo de confianza del 95 % [IC]: 2,67-51,32) en comparacién
con aquellos que nunca consumieron alcohol. Las pruebas de los
estudios de casos y controles demostraron que el riesgo aumenté 33,11
veces (ICdel 95 %:8,15-134,43) en la poblacion en general. La diferencia
por el disefio del estudio se explica por el aumento en 159 veces (IC
del 95 %: 27,2-938,2) del riesgo entre las personas con una variante
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inactiva de la enzima aldehido deshidrogenasa. La aplicacion de estas
estimaciones de la respuesta en relacion con la dosis al perfil nacional
del consumo de alcohol dio lugar a la notificacién de 5279 muertes de
cancer esofagico y 102 988 AVAD perdidos, lo equivale a casi el doble
de las estimaciones producidas por la carga mundial mas reciente de
la actividad de la enfermedad.

Systematic reviews I
Alcohol-related oesophageal cancer in Japan

Conclusion El uso de datos mundiales sobre la respuesta en relacion
con la dosis da lugar a una subestimacién de la carga de enfermedad
de cancer esofagico en Japdn. Siempre que sea posible, los estudios
sobre la carga nacional de la enfermedad deben utilizar los resultados
de la poblacion afectada.

References

1.

Bull World Health Organ 2015;93:329-338C| doi: http://dx.doi.org/10.2471/BLT.14.142141

Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A
comparative risk assessment of burden of disease and injury attributable to
67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the GBD Study 2010. Lancet. 2012 Dec 15;380(9859):2224-60.
doi: http://dx.doi.org/10.1016/50140-6736(12)61766-8 PMID: 23245609
Rehm J, Mathers C, Popova S, Thavorncharoensap M, Teerawattananon Y,
Patra J. GBD and injury and economic cost attributable to alcohol use and
alcohol-use disorders. Lancet. 2009 Jun 27;373(9682):2223-33. doi: http://
dx.doi.org/10.1016/50140-6736(09)60746-7 PMID: 19560604

Alcohol consumption and ethyl carbamate. Monograph 96 on the
evaluation of carcinogenic risks to humans. Lyon: International Agency for
Research on Cancer; 2010.

Personal habits and indoor combustions. Lyon: International Agency for
Research on Cancer; 2012.

Rehm J, Shield KD. Global alcohol-attributable deaths from cancer, liver
cirrhosis, and injury in 2010. Alcohol Res. 2013;35(2):174-83. PMID:
24881325

Rehm J, Shield K. Alcohol consumption. In: Steward BW, Wild CP, editors.
World cancer report. Lyon: International Agency for Research on Cancer;
2014. pp. 97-107.

Murray CJL, Lopez AD. On the comparable quantification of health risks:
lessons from the GBD Study. Epidemiology. 1999 Sep;10(5):594-605. doi:
http://dx.doi.org/10.1097/00001648-199909000-00029 PMID: 10468439
Stewart BW, Wild CP, editors. World cancer report 2014. Lyon: International
Agency for Research on Cancer; 2014.

GBD compare [Internet]. Seattle: Institute for Health Metrics and Evaluation;
2013. Available from: http://vizhub.healthdata.org/gbd-compare/ [cited
2015 Feb 9].

Rehm J, Baliunas D, Borges GLG, Graham K, Irving H, Kehoe T, et al. The
relation between different dimensions of alcohol consumption and burden
of disease: an overview. Addiction. 2010 May;105(5):817-43. doi: http://
dx.doi.org/10.1111/j.1360-0443.2010.02899.x PMID: 20331573

. Corrao G, BagnardiV, Zambon A, La Vecchia C. A meta-analysis of alcohol

consumption and the risk of 15 diseases. Prev Med. 2004 May;38(5):613-9.
doi: http://dx.doi.org/10.1016/}.ypmed.2003.11.027 PMID: 15066364
Brooks PJ, Enoch MA, Goldman D, Li TK, Yokoyama A. The alcohol flushing
response: an unrecognized risk factor for esophageal cancer from

alcohol consumption. PLoS Med. 2009 Mar 24;6(3):e50. doi: http://dx.doi.
org/10.1371/journal.pmed.1000050 PMID: 19320537

Yang SJ, Yokoyama A, Yokoyama T, Huang YC, Wu SY, Shao Y, et al.
Relationship between genetic polymorphisms of ALDH2 and ADH1B and
esophageal cancer risk: a meta-analysis. World J Gastroenterol. 2010 Sep
7;16(33):4210-20. doi: http://dx.doi.org/10.3748/wjg.v16.i33.4210 PMID:
20806441

Fang P Jiao S, Zhang X, Liu Z, Wang H, Gao Y, et al. Meta-analysis of
ALDH?2 variants and esophageal cancer in Asians. Asian Pac J Cancer Prev.
2011;12(10):2623-7. PMID: 22320964

Hiyama T, Yoshihara M, Tanaka S, Chayama K. Genetic polymorphisms and
esophageal cancer risk. Int J Cancer. 2007 Oct 15;121(8):1643-58. doi:
http://dx.doi.org/10.1002/ijc.23044 PMID: 17674367

Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med. 2009 Jul 21,6(7):1000097. doi: http://dx.doi.
0rg/10.1371/journal.pmed.1000097 PMID: 19621072

Moher D, Pham B, Jones A, Cook DJ, Jadad AR, Moher M, et al. Does quality
of reports of randomised trials affect estimates of intervention efficacy
reported in meta-analyses? Lancet. 1998 Aug 22;352(9128):609-13. doi:
http://dx.doi.org/10.1016/50140-6736(98)01085-X PMID: 9746022
Detsky AS, Naylor CD, O'Rourke K, McGeer AJ, LAbbé KA. Incorporating
variations in the quality of individual randomized trials into meta-
analysis. J Clin Epidemiol. 1992 Mar;45(3):255-65. doi: http://dx.doi.
0rg/10.1016/0895-4356(92)90085-2 PMID: 1569422

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Greenland S, O'Rourke K. On the bias produced by quality scores in meta-
analysis, and a hierarchical view of proposed solutions. Biostatistics. 2001
Dec;2(4):463-71. doi: http://dx.doi.org/10.1093/biostatistics/2.4.463 PMID:
12933636

Herbison P, Hay-Smith J, Gillespie WJ. Adjustment of meta-analyses on

the basis of quality scores should be abandoned. J Clin Epidemiol. 2006
Dec;59(12):1249-56. doi: http://dx.doi.org/10.1016/j.jclinepi.2006.03.008
PMID: 17098567

Royston P, Sauerbrei W. Multivariable model-building: a pragmatic approach
to regression analysis based on fractional polynomials for modelling
continuous variables. Hoboken: John Wiley & Sons; 2008. doi: http://dx.doi.
0rg/10.1002/9780470770771

Orsini N, Bellocco R, Greenland S. Generalized least squares for trend
estimation of summarized dose-response data. Stata J. 2006;6(1):40-57.
DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials.
1986 Sep;7(3):177-88. doi: http://dx.doi.org/10.1016/0197-2456(86)90046-
2 PMID: 3802833

Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat
Med. 2002 Jun 15;21(11):1539-58. doi: http://dx.doi.org/10.1002/sim.1186
PMID: 12111919

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. BMJ. 1997 Sep 13,315(7109):629-34.
doi: http://dx.doi.org/10.1136/bm;j.315.7109.629 PMID: 9310563

Kehoe T, Gmel G Jr, Shield KD, Gmel G Sr, Rehm J. Determining the best
population-level alcohol consumption model and its impact on estimates
of alcohol-attributable harms. Popul Health Metr. 2012;10(1):6. doi: http://
dx.doi.org/10.1186/1478-7954-10-6 PMID: 22490226

Shield KD, Rylett M, Gmel G, Gmel G, Kehoe-Chan TA, Rehm J. Global
alcohol exposure estimates by country, territory and region for 2005-a
contribution to the comparative risk assessment for the 2010 GBD Study.
Addiction. 2013 May;108(5):912-22. doi: http://dx.doi.org/10.1111/
add.12112 PMID: 23347092

Yokoyama A, Muramatsu T, Ohmori T, Yokoyama T, Okuyama K, Takahashi H,
et al. Alcohol-related cancers and aldehyde dehydrogenase-2 in Japanese
alcoholics. Carcinogenesis. 1998 Aug;19(8):1383-7. doi: http://dx.doi.
0rg/10.1093/carcin/19.8.1383 PMID: 9744533

Yokoyama A, Muramatsu T, Omori T, Yokoyama T, Matsushita S, Higuchi

S, et al. Alcohol and aldehyde dehydrogenase gene polymorphisms and
oropharyngolaryngeal, esophageal and stomach cancers in Japanese
alcoholics. Carcinogenesis. 2001 Mar;22(3):433-9. doi: http://dx.doi.
0rg/10.1093/carcin/22.3.433 PMID: 11238183

Matsuo K, Hamajima N, Shinoda M, Hatooka S, Inoue M, Takezaki T, et al.
Gene-environment interaction between an aldehyde dehydrogenase-2
(ALDH2) polymorphism and alcohol consumption for the risk of
esophageal cancer. Carcinogenesis. 2001 Jun;22(6):913-6. doi: http://dx.doi.
0rg/10.1093/carcin/22.6.913 PMID: 11375898

Cui R, KamataniY, Takahashi A, Usami M, Hosono N, Kawaguchi T, et al.
Functional variants in ADH1B and ALDH2 coupled with alcohol and
smoking synergistically enhance esophageal cancer risk. Gastroenterology.
2009 Nov;137(5):1768-75. doi: http://dx.doi.org/10.1053/j.
gastro.2009.07.070 PMID: 19698717

Yokoyama T, Yokoyama A, Kato H, Tsujinaka T, Muto M, OmoriT, et al. Alcohol
flushing, alcohol and aldehyde dehydrogenase genotypes, and risk for
esophageal squamous cell carcinoma in Japanese men. Cancer Epidemiol
Biomarkers Prev. 2003 Nov;12(11 Pt 1):1227-33. PMID: 14652286
Yokoyama A, Kato H, Yokoyama T, Igaki H, Tsujinaka T, Muto M, et al.
Esophageal squamous cell carcinoma and aldehyde dehydrogenase-2
genotypes in Japanese females. Alcohol Clin Exp Res. 2006 Mar;30(3):491—
500. doi: http://dx.doi.org/10.1111/j.1530-0277.2006.00053.x PMID:
16499490

337


http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://www.ncbi.nlm.nih.gov/pubmed/23245609
http://dx.doi.org/10.1016/S0140-6736(09)60746-7
http://dx.doi.org/10.1016/S0140-6736(09)60746-7
http://www.ncbi.nlm.nih.gov/pubmed/19560604
http://www.ncbi.nlm.nih.gov/pubmed/24881325
http://dx.doi.org/10.1097/00001648-199909000-00029
http://www.ncbi.nlm.nih.gov/pubmed/10468439
http://vizhub.healthdata.org/gbd-compare/
http://dx.doi.org/10.1111/j.1360-0443.2010.02899.x
http://dx.doi.org/10.1111/j.1360-0443.2010.02899.x
http://www.ncbi.nlm.nih.gov/pubmed/20331573
http://dx.doi.org/10.1016/j.ypmed.2003.11.027
http://www.ncbi.nlm.nih.gov/pubmed/15066364
http://dx.doi.org/10.1371/journal.pmed.1000050
http://dx.doi.org/10.1371/journal.pmed.1000050
http://www.ncbi.nlm.nih.gov/pubmed/19320537
http://dx.doi.org/10.3748/wjg.v16.i33.4210
http://www.ncbi.nlm.nih.gov/pubmed/20806441
http://www.ncbi.nlm.nih.gov/pubmed/22320964
http://dx.doi.org/10.1002/ijc.23044
http://www.ncbi.nlm.nih.gov/pubmed/17674367
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://dx.doi.org/10.1016/S0140-6736(98)01085-X
http://www.ncbi.nlm.nih.gov/pubmed/9746022
http://dx.doi.org/10.1016/0895-4356(92)90085-2
http://dx.doi.org/10.1016/0895-4356(92)90085-2
http://www.ncbi.nlm.nih.gov/pubmed/1569422
http://dx.doi.org/10.1093/biostatistics/2.4.463
http://www.ncbi.nlm.nih.gov/pubmed/12933636
http://dx.doi.org/10.1016/j.jclinepi.2006.03.008
http://www.ncbi.nlm.nih.gov/pubmed/17098567
http://dx.doi.org/10.1002/9780470770771
http://dx.doi.org/10.1002/9780470770771
http://dx.doi.org/10.1016/0197-2456(86)90046-2
http://dx.doi.org/10.1016/0197-2456(86)90046-2
http://www.ncbi.nlm.nih.gov/pubmed/3802833
http://dx.doi.org/10.1002/sim.1186
http://www.ncbi.nlm.nih.gov/pubmed/12111919
http://dx.doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
http://dx.doi.org/10.1186/1478-7954-10-6
http://dx.doi.org/10.1186/1478-7954-10-6
http://www.ncbi.nlm.nih.gov/pubmed/22490226
http://dx.doi.org/10.1111/add.12112
http://dx.doi.org/10.1111/add.12112
http://www.ncbi.nlm.nih.gov/pubmed/23347092
http://dx.doi.org/10.1093/carcin/19.8.1383
http://dx.doi.org/10.1093/carcin/19.8.1383
http://www.ncbi.nlm.nih.gov/pubmed/9744533
http://dx.doi.org/10.1093/carcin/22.3.433
http://dx.doi.org/10.1093/carcin/22.3.433
http://www.ncbi.nlm.nih.gov/pubmed/11238183
http://dx.doi.org/10.1093/carcin/22.6.913
http://dx.doi.org/10.1093/carcin/22.6.913
http://www.ncbi.nlm.nih.gov/pubmed/11375898
http://dx.doi.org/10.1053/j.gastro.2009.07.070
http://dx.doi.org/10.1053/j.gastro.2009.07.070
http://www.ncbi.nlm.nih.gov/pubmed/19698717
http://www.ncbi.nlm.nih.gov/pubmed/14652286
http://dx.doi.org/10.1111/j.1530-0277.2006.00053.x
http://www.ncbi.nlm.nih.gov/pubmed/16499490

Systematic reviews
Alcohol-related oesophageal cancer in Japan

34.

35.

36.

37.

38.

39.

40.

42.

338

Oze |, Matsuo K, Hosono S, Ito H, Kawase T, Watanabe M, et al. Comparison
between self-reported facial flushing after alcohol consumption and ALDH2
Glu504Lys polymorphism for risk of upper aerodigestive tract cancer in a
Japanese population. Cancer Sci. 2010 Aug;101(8):1875-80. doi: http:/
dx.doi.org/10.1111/j.1349-7006.2010.01599.x PMID: 20518787

Takezaki T, Shinoda M, Hatooka S, Hasegawa Y, Nakamura S, Hirose K, et al.
Subsite-specific risk factors for hypopharyngeal and esophageal cancer
(Japan). Cancer Causes Control. 2000 Aug;11(7):597-608. doi: http://dx.doi.
0rg/10.1023/A:1008909129756 PMID: 10977104

Yokoyama A, Kato H, Yokoyama T, Tsujinaka T, Muto M, Omori T, et al.
Genetic polymorphisms of alcohol and aldehyde dehydrogenases and
glutathione S-transferase M1 and drinking, smoking, and diet in Japanese
men with esophageal squamous cell carcinoma. Carcinogenesis. 2002
Nov;23(11):1851-9. doi: http://dx.doi.org/10.1093/carcin/23.11.1851 PMID:
12419833

Yang CX, Matsuo K; Ito H, Hirose K, Wakai K, Saito T, et al. Esophageal cancer
risk by ALDH2 and ADH2 polymorphisms and alcohol consumption:
exploration of gene-environment and gene-gene interactions. Asian Pac J
Cancer Prev. 2005 Jul-Sep;6(3):256-62. PMID: 16235983

Tanaka F, Yamamoto K, Suzuki S, Inoue H, Tsurumaru M, Kajiyama Y, et

al. Strong interaction between the effects of alcohol consumption and
smoking on oesophageal squamous cell carcinoma among individuals
with ADH1B and/or ALDH2 risk alleles. Gut. 2010 Nov;59(11):1457-64. doi:
http://dx.doi.org/10.1136/gut.2009.205724 PMID: 20833657

Ishiguro S, Sasazuki S, Inoue M, Kurahashi N, lwasaki M, Tsugane S; JPHC
Study Group. Effect of alcohol consumption, cigarette smoking and flushing
response on esophageal cancer risk: a population-based cohort study
(JPHC study). Cancer Lett. 2009 Mar 18;275(2):240-6. doi: http://dx.doi.
0rg/10.1016/j.canlet.2008.10.020 PMID: 19036500

Nakaya N, Tsubono Y, Kuriyama S, Hozawa A, Shimazu T, Kurashima K; et al.
Alcohol consumption and the risk of cancer in Japanese men: the Miyagi
cohort study. Eur J Cancer Prev. 2005 Apr;14(2):169-74. doi: http://dx.doi.
0rg/10.1097/00008469-200504000-00013 PMID: 15785321

. Ozasa K; Japan Collaborative Cohort Study for Evaluation of Cancer. Alcohol

use and mortality in the Japan Collaborative Cohort Study for Evaluation of
Cancer (JACC). Asian Pac J Cancer Prev. 2007;8 Suppl:81-8. PMID: 18260706
Boccia S, Hashibe M, Galli P, De Feo E, Asakage T, Hashimoto T, et

al. Aldehyde dehydrogenase 2 and head and neck cancer: a meta-

analysis implementing a Mendelian randomization approach. Cancer
Epidemiol Biomarkers Prev. 2009 Jan;18(1):248-54. doi: http://dx.doi.
0org/10.1158/1055-9965.EPI-08-0462 PMID: 19124505

43.

44,

45.

46.

47.

48.

49.

50.

51.

Michael Roerecke et al.

Yokoyama A, Omori T, Yokoyama T. Alcohol and aldehyde dehydrogenase
polymorphisms and a new strategy for prevention and screening for cancer
in the upper aerodigestive tract in East Asians. Keio J Med. 2010;59(4):115—
30. doi: http://dx.doi.org/10.2302/kjm.59.115 PMID: 21187698

Eng MY, Luczak SE, Wall TL. ALDH2, ADH1B, and ADH1C genotypes in
Asians: a literature review. Alcohol Res Health. 2007;30(1):22—7. PMID:
17718397

Goedde HW, Agarwal DP, Fritze G, Meier-Tackmann D, Singh S, Beckmann G,
et al. Distribution of ADH2 and ALDH2 genotypes in different populations.
Hum Genet. 1992 Jan;88(3):344-6. doi: http://dx.doi.org/10.1007/
BF00197271 PMID: 1733836

Rehm J, Kehoe T, Gmel G, Stinson F, Grant B, Gmel G. Statistical modeling
of volume of alcohol exposure for epidemiological studies of population
health: the US example. Popul Health Metr. 2010;8(1):3. doi: http://dx.doi.
0rg/10.1186/1478-7954-8-3 PMID: 20202213

Rey G, Boniol M, Jougla E. Estimating the number of alcohol-attributable
deaths: methodological issues and illustration with French data for 2006.
Addiction. 2010 Jun;105(6):1018-29. doi: http://dx.doi.org/10.1111/}.1360-
0443.2010.02910.x PMID: 20331552

Rehm J. Commentary on Rey et al. (2010): how to improve estimates on
alcohol-attributable burden? Addiction. 2010 Jun;105(6):1030-1. doi:
http://dx.doi.org/10.1111/j.1360-0443.2010.02939.x PMID: 20659062
Shield KD, Kehoe T, Taylor B, Patra J, Rehm J. Alcohol-attributable burden of
disease and injury in Canada, 2004. Int J Public Health. 2012 Apr;57(2):391-
401. doi: http://dx.doi.org/10.1007/500038-011-0247-7 PMID: 21465246
Gmel G, Shield KD, Kehoe-Chan TAK, Rehm J. The effects of capping

the alcohol consumption distribution and relative risk functions on the
estimated number of deaths attributable to alcohol consumption in the
European Union in 2004. BMC Med Res Methodol. 2013;13(1):24. doi: http://
dx.doi.org/10.1186/1471-2288-13-24 PMID: 23419127

Ezzati M, Lopez A, Rodgers A, Murray CJL. Comparative quantification of
health risks. Global and regional burden of disease attributable to selected
major risk factors. Geneva: World Health Organization; 2004.

Bull World Health Organ 2015;93:329-338C| doi: http://dx.doi.org/10.2471/BLT.14.142141


http://dx.doi.org/10.1111/j.1349-7006.2010.01599.x
http://dx.doi.org/10.1111/j.1349-7006.2010.01599.x
http://www.ncbi.nlm.nih.gov/pubmed/20518787
http://dx.doi.org/10.1023/A:1008909129756
http://dx.doi.org/10.1023/A:1008909129756
http://www.ncbi.nlm.nih.gov/pubmed/10977104
http://dx.doi.org/10.1093/carcin/23.11.1851
http://www.ncbi.nlm.nih.gov/pubmed/12419833
http://www.ncbi.nlm.nih.gov/pubmed/16235983
http://dx.doi.org/10.1136/gut.2009.205724
http://www.ncbi.nlm.nih.gov/pubmed/20833657
http://dx.doi.org/10.1016/j.canlet.2008.10.020
http://dx.doi.org/10.1016/j.canlet.2008.10.020
http://www.ncbi.nlm.nih.gov/pubmed/19036500
http://dx.doi.org/10.1097/00008469-200504000-00013
http://dx.doi.org/10.1097/00008469-200504000-00013
http://www.ncbi.nlm.nih.gov/pubmed/15785321
http://www.ncbi.nlm.nih.gov/pubmed/18260706
http://dx.doi.org/10.1158/1055-9965.EPI-08-0462
http://dx.doi.org/10.1158/1055-9965.EPI-08-0462
http://www.ncbi.nlm.nih.gov/pubmed/19124505
http://dx.doi.org/10.2302/kjm.59.115
http://www.ncbi.nlm.nih.gov/pubmed/21187698
http://www.ncbi.nlm.nih.gov/pubmed/17718397
http://dx.doi.org/10.1007/BF00197271
http://dx.doi.org/10.1007/BF00197271
http://www.ncbi.nlm.nih.gov/pubmed/1733836
http://dx.doi.org/10.1186/1478-7954-8-3
http://dx.doi.org/10.1186/1478-7954-8-3
http://www.ncbi.nlm.nih.gov/pubmed/20202213
http://dx.doi.org/10.1111/j.1360-0443.2010.02910.x
http://dx.doi.org/10.1111/j.1360-0443.2010.02910.x
http://www.ncbi.nlm.nih.gov/pubmed/20331552
http://dx.doi.org/10.1111/j.1360-0443.2010.02939.x
http://www.ncbi.nlm.nih.gov/pubmed/20659062
http://dx.doi.org/10.1007/s00038-011-0247-7
http://www.ncbi.nlm.nih.gov/pubmed/21465246
http://dx.doi.org/10.1186/1471-2288-13-24
http://dx.doi.org/10.1186/1471-2288-13-24
http://www.ncbi.nlm.nih.gov/pubmed/23419127

Systematic reviews

Alcohol-related oesophageal cancer in Japan

Michael Roerecke et al.

(" "sanu1gU00)

sunJy Jo Aousnbaly axeiul
‘s9|qe1aban moj|ak
-uaalb Jo Adusnbayy
Me1ul ‘(s1eak yoed)
Bupjows ‘sabesansq
Jl|oyod|e buons bupuup
Jo Aduanbayy ‘aby

$9|qr19han
MeJ Jo uondwnsuod
‘(s1eak-yed € < pue
0€ > JUalind Iaullo)
‘IansU) bupows 9by

sapaleb Jo Jsquinu
‘uondwinsuod [oyodle
Alep Juswieas [oyode
01 UOJISSIWpe 1e 9by

$9|qr19HaA

MeJ Jo uondwnsuod
‘(s1eak-yed o€ < pue
0€ > JUalind Iaullo)
J9A3U) BUOWS YSIA JO
UOSeas pue Jeak ‘aby

sa1121e6P Jo Jaquinu
‘uondwinsuod joyodje

(n/10yo>e aind b 7z ‘aes

Jo buiAIas |) [oyodfe Jo yun=n
Mo8M/N 8L T MeaM/N 6'L1=6
N9IM/N 6'8—| SIDYULP JUSLND
‘SISYULIP JBULIOJ ‘SIayuLIp

914 10 -UoU :S|aAl| buulq
(CEE

J1ad sawy > pue Aep uad 0b € =
UIIM SI9YULIP pUB SI9yuLIp-uou)
SI9Y10 |[e pue Yaam Jad sawiy
G < Kep/(joyooje und Jw g/
Yim xes asaueder) 0b € <
{(sa110b31ed 7) sniels bupulg

Aep/b €71 eIul |oyode uesul
‘(I-WSQ) uspuadap joyod)y

(joueyie w /g

Y2Im oxes ssaueder) 0b | =)ulp
3UQ Aep/SHULP G| Z ‘Aep
/SYULIP G| > SI9YULp JUaLnd
‘SIULIP JaWI0} ‘Aj[euoISeI0

10 J3A3U S|A3] bupjunq

dn-y23yd yajesy [enuue

10§ $2IUID 0AYO] OMY PRYSIA
OYM U3 931J-432URD :S|01IU0D)
Apnis ur uopessibal 310j9q
s1eak ¢ uiyum Abojoasiy Aq
pasoubelp Amau DS :s3s5e)

J9DURD YoRWOIS
10 snbeydosso ou aaey 01
Adodsonseb Ag pawlyuod

$1U11edINO 1SIA-1SIY :S|043U0D)

190ued |pabeydosao

10} SISOUBRIP 1514 15356
$1|oyod|e

991J-J92UED :5|0JIU0)D)
WS||0yod|e JO 195U

91024 J0 A1US JUSWIRI]
|oyod|e 1e pasoubelp
11221600381y DS S9sED)
(2J1eUUONSIND AQ passasse
190UPd JO AI01SIYy ou bulpnppul)
931J-190UED 3¢ 0} PAWIYUOD

S1U1edINO 1SIA-1SIY :S|013U0D)

(G1D°0L

-0D1'051 :6-@DI) snbeydosso
3y3 Jo Jadued Alewnd yum
pasoubelp syusnedino
JISIA-INO 1514 153567
$J1[0y0de

931J-19DUED :S|011U0)
WS||0yod|e JO 195U0

21024 J0 A13US JUSWIRI1

066 :S|0AU0)
091 :ZuLZHATY
091/ LxZHATY
J0RIBYM DS 07T :S3SeD)

L7 S|0au0d
| ‘Ce/CxCHATY

99 T/ LxCHATY

'SE Lw/ 1 CHATY
JORIBYM ‘70| 595D

976 15|011U0)
09 °Cx/CxCHATY
pue z./lxcHA1vY

05 “Lx/1xCHATY
JORIBYM ‘7| | S35

(sisAjeue ay1 Ul papnPxa
2I9M SIYULIP [0YOD[e
J2WLIOJ) $8E | | S|0U0D
87 5958)

/8¥ S|011U0D)
O e/ CxCHATY
PUB C/[xCHATY

UsW ‘sipak
6/=0% '100¢—000C

uswi
puUe USWOM ‘S1eak
9/-0% ‘000861

uaW ‘sieak
0% < '000¢—€661

UsW ‘sieak
6/-07 '£661—8861

|eudsoH exesO

|euopieN ‘jendsoH jedpiuniy
pjesemey| 1se3 [e)dsoH 2:3us)
J9dued [euoliep ‘|eudsoH
911U3) J2dUR)) [euolIeN

211U J3DURD) 1YDIY

|eudsoH
[BUOIIBN BUIRYLNY ‘WSI|OYO0d]Y
U0 33Nn313sU| [euoleN

211U J3DURD) IYDIY

|eudsoH

e0:00C “[B

|03U0D-9587) 19 mEm\on_Q/

0:L00C

|03U0D-9587) “le 13 onsie|y

eccL00T “Ie

[0UOD-35ED) 12 PWIRAOYOA

+:000¢

[0U0D-35e)  “|P 12 PjezaYe]

A|lep quswieany [oyodje  Aep/b €| 9yrIUI [OyOd[e Uesw |oyod|e 1e pasoubelp W ils/lxCHATY USW ‘s1eak  |RUOIBN BUWIRYLNY ‘WSI|OYOd|Y 28661 |8

ol uoissiwpe e aby  (|IFNSQ) 2Uapuadap [0yod|y A)1e2160]0151Y DS :$958) JORIYM /8 1S35E7) 0r < '/661-/861 UO 21N3SU| [BUOIIBN  |043U0D-358) 19 BWRAONOA
Xas pue (dn-mojjoy)

judausnipy JudWISSAsSe [oYod|y UOIIBILIIUIPI [043UC) pUR ISB)  S|0A3U0) puesased Jo-oN  abe ‘pouad Apnig bunyag ubisap Apnys  1eak pue Apnyg

ueder uj 13>ue [eabeydosao pue joyodje uaamiaq diysuoneja ay) huissasse saipnys jo Klewwng | 3|qe|

338A

Bull World Health Organ 201 5;93:329—338C| doi: http://dx.doi.org/10.2471/BLT.14.142141



Systematic reviews

Michael Roerecke et al.

Alcohol-related oesophageal cancer in Japan

(" " "sanu1gu07)

9suodsal

Buysny ‘(xua.nd sed
J9A3U) SNIRIS DUPOWS
‘SuLp pue pooy Ad1ds 10}
dduIja1d ‘Xapul ssew
Apoq ‘eale Apnis 9By

(foam
/b 696 < ‘SISWNSU0D
|0yod|e Aresy buowle
sasAjeur) Japuab by

eale Apnis ‘9by

SYULp 4o

poo} 10y 10§ 3dua134a.d
‘S)n4} Jo Adusnbauy
e1ul ‘s3|ge1aban

MO |9A-uda1b Jo
Aousnbau) oxelul ‘(sieak
oed) bupjows ‘aby
0lewo} pue ‘updwnd
10 j011B2 ‘Yoeulds ‘adin(
1Ny J3Y30 pue abuelo
Jo uondwnsuod Ajiep
‘uonednps ‘(Aep Jad
alow 1o ¢ ‘“Aep Jad 6¢

Yoom/b 00¢ <

oam/b 667-0G 1 YoM/ [0yod|e

aind b 6171 —| ‘(Aluo Aouanbaly)
BupuLIp A¥eaMm UBY $S3)
‘SI9UMP-UOU :S|aA3] BupuLg

(foom

/B 96 ) SIMULIP J2Y10 pue
‘(499m/|0yode aind b §'96—0)
3Jel/auou snyexs bupjung

Aep/ 1w |8 < ‘Aep/ 1w 08— ‘Aep

/loyodje aind U G > SIyuUp
JUSLIND ‘SIYULIP JOWLIO} ‘SINULIP
1Rl 10 -UOU iS|2A3| Bupulg

(n/10yodje aind b 7z ‘yes

JO BuIAJISS |) [0YOD[e JO UN=1)
Yo8M/N 8L T MeaM/N 6'L1=6
199M/N 6'8—1| SINULP 1USLIND
'SIULIP J2WIO} ‘SI9NULIP

3JeJ 1O -Uou :S|aA3] bupung

Aep

/6967 pue hep/b GGy Te
‘ep/joyodje aund b g7z >
SIYULIP JUSLIND ‘SINULIP-IaULIO)

(6'SL-0GLD

:£—0-D)|) Ansibay Jadue) 01
abeyul| pue [endsoy woy
uonedyRou JUaNed sAdY
132UBD UBY) J3Y10 S35B3SIP
10}y ueqgoIg Ul paJsisibal

10 SI93)UN|OA :S|013U0D)

05

pasoubelp Ajjedibojoisly :sase)

(51D
01-QDI) S8 Y1eag

dn-423y> y3[eay [enuue 1oy
SOIUI|D OAYO] OM1 P3JISIA OYM
USWOM 931J-13DUED :S|0JIU0)D)
Apnis ur uopessibal 310599
s1eak ¢ uiyum Abojoasiy Aq
pasoubelp Aimau DS :sase)

siuedpiuied 9/809
Buowie )DS G| 7 :sased)
19/ 7 :S|011u0)

LEE ‘Cu/CxCHATY

PUB [/[xcHATY

'SEL T/ IxCHATY
JoaIaym ‘99 | :sased)
(Papnpxa

DI9M SIULIP [0YOde
Jawlioy) siuedipiuied
8/G 7y buowe /| | :s3seD)

GOE :S|0AU0D
8L Cx/l«CHATY
'S L/ LxCHATY
JORIBYM ‘DDS € 153580

(SISAjeue sy Ul pspnjoxa

UaW ‘sieah 65—0t
‘€661 PUB 066 |

USWoM
pue UsW ‘sieak
§8-G€ '8007—£00C

UsW ‘sieak
6/-07 '0661—8861

USWOM ‘s1eak
6/=0% 700000

[I+1 DHdl

uedef yueqolg

2OV(

|e3dsoH exesO

|euopeN ‘jendsoH jeddIuniy
1eSeMeY| 1587 [e)dSoH 211Udd
J30Ued [euolieN ‘jendsoH
313U3D) JadUE) [euolieN

(dn
-MOJ|04 S1eak
1) 1oyo)

[0J3U0D-958)

(pauiodas
10U) 1oYo)

|0IU0D-958))

5:600¢
“le 19 0Inblys

q?@OON
“le131n)

1+£00C
"|e 13 esezQ

900¢ “le
19 BUIRAOYOA

—0¢ 'Aep Jad san1aieb>  19A3U :UOISEDD0 Jad Junowe pue Ansibal 3J9M SISNULIP |0YODe (dn-mojjo}
61— JULIND J3WIO} Aouanbayy bupjup uo paseq 190UPD 0} 3beyUl| pI0dal Jawloy) syuedppied uawl ‘seak sieak /) 5007
I9A3U) Bbupjows 9By 2106183 Bl isjeAs| Buul( BIA PSYNUSPI 3J9M S358) /0961 Duowe gy :sese)  $9-0 '£661-0661 11 16RAIN Moyod  “[els ehexeN
S1nJ4 Jo Aduanbaly xeiul
's9]qe12b3A MOJ|9A (n/10yodje aind b ¢z ‘es sdn-y2ayd yijeay |enuue
-Uda1b jo Aousnbaly  Jo BulAISS |) |0YOD[R JO HUN=) 10} S21UI[> 0AYOL OM) PRISIA [e3dsOH exesO
eIl ‘(s1eak yoed) NOIM/N 8L T MOM/N 6'/1—6  OYM U 934J-19DURD :S|0IU0D)  (SISA|RUR SU3 Ul PapN[IXd |euonieN ‘leydsoH [edidiunyy
Dupjows 'sabesanag  438m/N 6'8—1 SINULP 1USLIND Apnis ul uonensibal a10j2q 3J9M SISNULIP |0YOD[e 1esemey| 15e3 [e3dsoH 211U
Jljoyo3je buois bupuup 'SIULIP J2WIO} ‘SISYULIP s1eak ¢ ulyum Abojoisiy Aq 1WIOJ) 86 :S|013U0D) usawl ‘seak J1oued jeuolieN ‘jeidsoH €007 e
Jo Aouanbayy ‘aby 3JeJ IO -UOU :S|9A3| Bbupulg pasoubelp AiMsu DDS s9580) DS 07T 958D 6/—0% 'L00Z—-000C 31U JIDURD) [BUOIIEN |0J3U0D-358D) 19 eWeA0YOA
Xas pue (dn-mojjoy)
judwsnipy JudWISsasse [oyod|y UOIIBILIIUIPI |043U0) pUR ASB)  S|0A3U0d puesased Jo-oN  abe ‘pouad Apnig bunyag ubisap Apnys  1eak pue Apnyg

(panuiguoo - )

Bull World Health Organ 201 5;93:329—338C| doi: http://dx.doi.org/10.2471/BLT.14.142141

338B



Systematic reviews

Alcohol-related oesophageal cancer in Japan

Michael Roerecke et al.

“ueder up sl JdURd [PaBRYAOS30 U0 g/ HJY PUB ZHJTY US9MISQ UORDRISIUL UO SisAjeue Al

338C

‘3582 JO JIqUINU MO| 33 JO 35N3G 2|qIss0d 249UM SISA|BUR INO UJ PIPNIXD SEM 7,,/ZxZHTTY PION

U3s aY3 Ul papnpu| .

*snbeydosao ay1 JO BLOUIDIED |90 snowenbs S ‘Apnis
aA12adsoud paseg-anuad yyjeay dgnd ueder DHJF ‘Apnis 1J04od 2ANRIOCEe||0D Uedef Dy S35easI JO UONRDYISSe| ) [PUOIUIRIU| (D) [enUBW [e13S11eIS DNSOUDRIP NS ‘7 25euaboipAuyap apAyaple :ZHATY ‘gl 3seusboipAyap [oyodle ;gL HAY

sieydsoy paiejal

pue [eIdSOH pue AlSIAIUN
NYSNAY Woly paxnidal
£10151Y J32UBD INOYIM
$|0J3U0D AY3[PaY :S|01IU0D)

078 :5|011U0)
8YS ‘Cx/CxCHATY
pue z./lxcHA1v

UaUIOM

|eudsoH

AUSISAIUN NYsNAY ‘[endsoH
AUSISAIUN ewilysobey 191usd)
190Ue) ewIrES ‘|RUdSOH
AUSISAIUN SwinINy ‘[RUASOH

SI9YULIP JoAS DS pasoubelp Y61 e/l ZHATY puUe UaW ‘sieak 131UD) J3dUR) [eUONEN e5:010C v

paJe Apnis ‘abe 'xaS  pue I)ULP-UON :S|aA3] bupulg Amau Ajjeaibojoyied sased) JORIBYM T/ 1S35P)  G8—GE ‘80070007  '[PMASOH AlSISAIUN OPURUN[  |0JIUOD-358D) “[e 13 exeUR| <
paniodal Se [9pow UoIssa16al (11eUUONSAND AQ PIsSasSe M

Ul J0j paIsnipe 2Jam (UOISedd0  I13dued Jo A103siy ou buipnpul) =]

/loyode aind 6 0g Z pue 3a9m 931J-192UED 3¢ 0} PAWIYUOD 5

/SKep G 2 Bupjuup) SIULp  S1usnedino LSIA-ISIY $S|0JU0D) GGt 1S|01IU0D S

AAR3Y puE (UOISEII0/|0Y0de (Sewioupdied0OUIpe [T\ Te/TxHATY >

aind b 0G > pue yeam/sAep 99)S 651) snbeydosso pue z,./|xCHATY Uswom m

Bupjuup  bupjuup G >) siayuLp Aneay-uou 3y Jo Joued Asewind yum Q€ /| < ZHATY pue UsW ‘sieak «:500C S

‘Bupjows ‘xas ‘aby JYULIp-UOU :S|9A3] BupuLig  pasoubelp A|e21b0j01sly :sase) JORIBYM ‘SO 1S3SD)  6/-81 0070007 WU J2DUR) YDy [01IU0D-35B)) “le 12 Bue 2
X9pul sseul W

Apog pue ssbeisnsq 5
104 JO ¥eIUl JUaNbay =
‘eIl 3|qeIaban pue (11euuonsanb Aq passasse 2
1Ny ‘buiysny jeey 192ueD Jo A103s1y ou buipn|pul) %
‘Bupiows aAeINWND (uoisexdo 931J-190UED 3¢ 0} PAWIYUOD A
10j JUsWASN(pY /D oy Z pue 3aam/shep 6 Z)  S1uSRdINO 1ISIA-ISII 1S|01IUO0D) /8t 1S|011U0) m

X3S puUe (S1esh 0L 2 Anesay ‘(uoisexd0/|0yod|e aind (S1D:0L-aDI) snbeydosso Q61 :Tx/ZxCHATY b=
'69-09 '65-05 '6v-0% b 9 > pue spamy/skep G <) 3uy) Jo Jadued Arewnd yum pue gu/lxcHATY UsWoM m
‘0o >) dnoib abe Aq  a1e19pow-ybiy ‘(eam/shep ¢ s) pasoubelp syuaedino 19/ xCHATY pU U ‘sI1eak ,:010¢C &
paydiew Adusnbaly  21LI9POW 19ASU S|2A3] BupuL] 1USIA-INO 1SIY 5358 JORI9YM ‘097 15958 81 Z'5007-100¢ 2IUSD J2DUR) IYDIY  [0JIU0D-35ED) “[e19 920 =
S

Xas pue (dn-mojjoy) m

judwsnipy JudWISsasse [oyod|y UOIIBILIIUIPI |043U0) pUR ASB)  S|0A3U0d puesased Jo-oN  abe ‘pouad Apnig bunyag ubisap Apnys  1eak pue Apnyg W
(panuiguos - *) K



	Figure 1
	Figure 2
	Figure 3
	Table 2
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Table 3
	Table 1

