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Abstract
AIM: To evaluate the possible association between al-
cohol consumption and Barrett’s esophagus (BE).

METHODS: We performed a systematic literature 
search of multiple online electronic databases. Inclusion 
criteria entailed studies about alcohol and BE. Meta-
analysis was conducted to evaluate odds ratio (OR) and 
95%CIs for the association between alcohol consump-
tion and BE. 

RESULTS: Twenty studies comprising 4758 patients 
with BE were included in the meta-analysis. The risk of 
BE in patients with alcohol consumption was increased 

compared with control groups (OR = 1.01; 95%CI: 
1.00-1.02), especially in case-control and cohort, Eu-
ropean and Asian, and hospital studies, but there was 
a decreased risk of BE associated with alcohol con-
sumption from American studies (OR = 0.86; 95%CI: 
0.77-0.96). At the same time, there was no significant 
association between BE and alcohol consumption in 
community studies (OR = 0.97; 95%CI: 0.84-1.12) and 
the type of alcohol (wine, beer and liquor) studies. 

CONCLUSION: Our meta-analysis found that alcohol 
consumption was associated with an increased risk of 
BE, especially for European and Asian drinkers.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Barrett’s esophagus (BE) is an acquired condi-
tion in which specialized columnar epithelium replaces 
the usual stratified squamous epithelium lining the 
esophagus. Some studies have investigated the as-
sociation between alcohol consumption and BE, with 
conflicting conclusions. We performed a meta-analysis 
of the possible association between alcohol consump-
tion and BE and found that alcohol consumption was 
associated with an increased risk of BE, especially for 
European and Asian drinkers.
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INTRODUCTION
Barrett’s esophagus (BE) is an acquired condition in 

META-ANALYSIS
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which specialized columnar epithelium replaces the usual 
stratified squamous epithelium lining the esophagus[1,2]. 
BE affects approximately 2% of  the Western population 
and is most prevalent in white men aged over 50 years[3-6]. 
The prevalence of  BE in other populations, such as 
Asian and African, is uncertain because many patients 
with BE are asymptomatic and do not accept a diagnostic 
endoscopy. Among patients with gastroesophageal reflux 
disease (GERD), the prevalence of  BE increases to be-
tween 3% and 15%[7,8]. BE is an important risk factor for 
the development of  esophageal adenocarcinoma (EAC)[9] 
and the incidence of  EAC has significantly increased in 
Western countries over recent decades[10,11]. Moreover, 
survival for patients with EAC remains poor, with medi-
an survival less than 12 mo[12]. Understanding the causes 
of  BE is a necessary step towards preventing EAC. 

Potential risk factors for BE in the general population 
include white race, older age, cigarette smoking, abdomi-
nal obesity and GERD[13,14], while use of  aspirin and non-
steroidal anti-inflammatory drugs (NSAIDs) may prevent 
the development of  BE[15]. There is no meta-analysis 
about the association between alcohol consumption and 
BE. If  the associations were shown to be causal, then al-
cohol would be a key target for early prevention of  EAC. 
The results among these studies reporting the association 
between BE and alcohol consumption have been con-
flicting and the type of  alcohol (wine, beer, liquor) can 
affect this association. For example, some studies have 
reported an inverse association with wine consumption, 
others have found lower risk associated with beer and 
some evidence for higher risk associated with liquor[16-19]. 

To confirm the relationship between alcohol con-
sumption and BE, we conducted a meta-analysis of  stud-
ies which calculated the prevalence of  BE in an alcohol 
consumption population that also provided a quantitative 
estimate of  the risk of  BE in an alcohol consumption 

population. At the same time, we conducted further analy-
ses to examine the association in different study types 
(case-control, cohort study), countries (Europe, America 
and Asia), sources (hospital, community) and alcohol type 
(wine, beer and liquor).

MATERIALS AND METHODS
Literature search
We conducted the meta-analysis with the standard pro-
tocol for study identification, inclusion, data abstraction 
and analysis. The PubMed, EMBASE, MEDLINE and 
Web of  Science databases were used primarily to identify 
potentially relevant published studies. A search of  studies 
in these databases from inception through to 30 October 
2014 was performed using medical subject headings in-
cluding “Barrett’s esophagus”, “BE”, “risk factors”, “al-
cohol”, “wine”, “beer” and “liquor”. The search was not 
limited by language.

Study selection
Inclusion criteria were as follows: (1) case-control, cross-
sectional and cohort study designs; (2) BE was diagnosed 
by endoscopy and confirmed that specialized columnar 
epithelium replaced the usual stratified squamous epithe-
lium lining the esophagus; (3) the prevalence of  BE in 
alcohol consumption groups and control groups was ex-
amined; and (4) the odds ratio (OR) and the 95%CI was 
reported or these data could be calculated. 

The information collected from the studies included 
the publication year, country, source, study design and 
number of  BE patients (Table 1). The outcome of  the 
analysis was the OR of  the prevalence of  BE in an al-
cohol consumption group versus a control group and 
subgroup analysis was conducted in different study types 
(case-control, cohort study), countries (Europe, America 
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  Ref. Year Country Source Study type Number of BE patients

  Levi et al[20] 1990 Switzerland Hospital Case-control   140
  Gray et al[21] 1993 United Kingdom Hospital Case-control     58
  Eloubeidi et al[22] 2001 United States Hospital Case-control     88
  Gerson et al[25] 2002 United States Hospital Case-control     24
  Conio et al[24] 2002 Italy Hospital Case-control   147
  Avidan et al[23] 2002 United States Hospital Case-control 1189
  Olliver et al[26] 2005 United Kingdom Hospital Case-control     50
  de Jonge et al[27] 2006 The Netherlands Hospital Case-control   232
  Kim et al[29] 2007 South Korea Community Cohort study   101
  Anderson et al[28] 2007 Ireland Community Case-control   223
  Akiyama et al[30] 2008 Japan Hospital Case-control   211
  Anderson et al[17] 2009 Ireland Hospital Case-control   224
  Fouad et al[32] 2009 Egypt Hospital Case-control     73
  Kubo et al[18] 2009 United States Community Case-control   320
  Akiyama et al[31] 2009 Japan Hospital Cohort study   374
  Shi et al[39] 2010 China Hospital Case-control   179
  Thrift et al[19] 2011 Australia Community Case-control   393
  Steevens et al[16] 2011 The Netherlands Community Cohort study   370
  Thrift et al[33] 2014 Australia Hospital Case-control   258
  Yates et al[34] 2014 United Kingdom Community Cohort study   104

Table 1  Characteristics of included studies

BE: Barrett’s esophagus.



and Asia), sources (hospital, community) and alcohol type 
(wine, beer and liquor). Included studies were collected 
in EndNote X4 software. Two investigators browsed the 
titles and abstracts of  the studies and studies that met the 
criteria were further analyzed for eligibility. For studies 
that met the inclusion criteria of  the meta-analysis, we 
extracted the data using standard operating norms. Infor-
mation about qualifying studies included the publication 
year, country, source, study design and number of  BE 
patients. Inconsistent results were determined by the se-
nior investigator. The consistency rate among the authors 
was 0.994. The methodological quality of  each trial was 
assessed by the following criteria: study design, method 
of  BE diagnosis and method of  patient enrollment.

Data synthesis and analysis
The inconsistency index (I2) was calculated to assess the 
inter-study heterogeneity and significant difference was set 
at the P < 0.10 level. We chose the random-effects model to 
calculate the pooled OR if  there was heterogeneity among 
these studies and the fixed-effects model to calculate the 
pooled OR if  there was homogeneity. Summary OR and 
95%CI were calculated to describe the relationship between 
alcohol consumption and the risk of  BE. We chose a fun-
nel plot analysis to estimate publication bias. The meta-
analyses were done using STATA 12.0 software.

RESULTS
Our systematic review identified 38 studies. After we 

carefully reviewed these studies, twenty met the inclusion 
criteria. Information regarding the author, year, country, 
source, study type and number of  BE patients of  the 
included studies can be found in Table 1. There are two 
types of  studies, case-control and cohort. The studies 
come from different geographical regions, with 10 Eu-
ropean, 6 American and 4 Asian studies. The number 
of  the study population ranged from 97 to 4736 and BE 
patients ranged from 24 to 1189.

Twenty studies were included in our meta-analysis for 
the prevalence of  BE in comparing alcohol consump-
tion groups with control groups. BE patients were more 
likely to be in alcohol consumption groups than control 
groups (OR = 1.01; 95%CI: 1.00-1.02) (Figure 1). There 
was significant heterogeneity (P = 0.017). The funnel plot 
(Figure 2) is generally symmetrical, showing no evidence 
of  publication bias (Begg’s Test, Z = 0.36, P = 0.721). 
The subgroup analysis of  sixteen case-control studies 
showed an increased risk of  BE associated with alcohol 
consumption (OR = 1.01; 95%CI: 1.00-1.02) (Figure 1) 
and the four cohort studies also showed an increased risk 
of  BE associated with alcohol consumption (OR = 1.25; 
95%CI: 1.05-1.48) (Figure 1).

The subgroup analysis of  ten European studies 
showed an increased risk of  BE associated with alcohol 
consumption (OR = 1.21; 95%CI: 1.04-1.41) (Figure 3), 
six American studies showed a decreased risk of  BE as-
sociated with alcohol consumption (OR = 0.86; 95%CI: 
0.77-0.96) (Figure 3) and the four Asian studies showed 
an increased risk of  BE associated with alcohol con-
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Study ID ES (95%CI) % weight

Case control
Levi 1990
Gray 1993
Eloubeidi 2001
Gerson 2002
Conio 2002
Avidan 2002
Olliver 2005
de-Jonge 2006
Anderson 2007
Akiyama 2008
Anderson 2009
Fouad 2009
Kubo 2009
Shi 2010
Thrift 2011
Thrift 2014
Subtotal (I 2 = 69.4%, P  = 0.000)

Cohort study
Kim 2007
Akiyama 2009
Steevens 2011
Yates 2014
Subtotal (I 2 = 30.8%, P  = 0.228)

Heterogeneity between groups: P  = 0.017
Overall (I 2 = 67.8%, P  = 0.000)

1.13 (0.51, 2.50)    0.01
0.36 (0.15, 0.88)    0.01
0.51 (0.26, 0.99)    0.02
0.68 (0.24, 1.94)    0.01
2.50 (1.67, 3.74)    0.05
0.88 (0.76, 1.01)    0.39
1.16 (0.53, 2.55)    0.01
1.08 (0.64, 1.80)    0.03
1.11 (0.78, 1.59)    0.06
1.01 (1.00, 1.02)    98.87
1.06 (0.63, 1.79)    0.03
1.44 (0.60, 3.48)    0.01
0.98 (0.71, 1.35)    0.08
1.87 (1.25, 2.79)    0.05
0.71 (0.53, 0.95)    0.09
1.19 (0.70, 2.03)    0.03
1.01 (1.00, 1.02)    99.73

1.03 (0.65, 1.65)    0.04
1.53 (1.16, 2.02)    0.10
1.17 (0.90, 1.53)    0.11
0.84 (0.43, 1.61)    0.02
1.25 (1.05, 1.48)    0.27

1.01 (1.00, 1.02)    100.00

-15                                     1                                     6.67

Figure 1  Forest plot of the prevalence of Barrett’s esophagus in alcohol consumption groups vs control groups and subgroup analysis by study type 
(case-control and cohort study).
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sumption in community studies and the type of  alcohol 
(wine, beer and liquor) studies.

There are several potential mechanisms through 
which alcohol consumption may be associated with BE, 
an early event in the development of  esophageal adeno-
carcinoma. First, gastroesophageal reflux (GER) is the 
main predisposing risk factor for BE. Alcohol, which 
has been shown to reduce gastroesophageal sphincter 
pressure, can lead to an increase in GER and the risk of  
developing BE. This is reflected in the 1.6 to 3.0-fold 
increased risk of  GER symptoms in people who drink 
alcohol. However, cautious interpretation of  this finding 
is advised because of  the lack of  internal consistency. 
Alcohol consumption was significantly lower in popula-
tion controls reporting GER symptoms, suggesting that 
patients with GER symptoms may avoid or reduce their 
alcohol intake after the development of  GER symptoms. 
Second, there are different results in drinking patterns 
of  alcohol. Wine drinkers are more likely than liquor 
drinkers to consume their alcoholic beverage with food. 
Consumption of  alcohol with food may reduce the direct 
damage of  the lining of  esophagus, reducing the carci-
nogenesis process. At the same time, red wine contains 
compounds, such as polyphenol, that have a significant 
protective effect on oxidative stress[35]. Some clinical and 
animal studies have demonstrated that anti-oxidants may 
decrease the risk of  BE and prevent the development 
of  esophageal adenocarcinoma[36-38]. Drinking wine may 
reduce the oxidative damage caused by GERD, thereby 
decreasing the risk of  esophagitis and BE among GERD 
patients, and the protective effects of  alcohol consump-
tion may arise from reduction in insulin resistance or 
increased levels of  lipoproteins. Our results showed that 
there was an increased risk of  BE associated with alco-
hol consumption from European and Asian studies, but 
there was a decreased risk of  BE associated with alcohol 
consumption from American studies. This is because 
Americans are more likely than Europeans and Asians 
to drink wine. However, our meta-analysis showed that 
there was no significant association between BE and al-
cohol consumption in the type of  alcohol (wine, beer and 

sumption (OR = 1.01; 95%CI: 1.00-1.02) (Figure 3).
The subgroup analysis of  fourteen hospital studies 

showed an increased risk of  BE associated with alcohol 
consumption (OR = 1.01; 95%CI: 1.00-1.02) (Figure 4) 
and the six community studies did not show an increased 
risk of  BE associated with alcohol consumption (OR = 
0.97; 95%CI: 0.84-1.12) (Figure 4).

At the same time, the type of  alcohol consumption is 
divided into wine, beer and liquor. The subgroup analysis 
of  five studies about wine did not show an increased risk 
of  BE associated with alcohol consumption (OR = 1.00; 
95%CI: 0.85-1.17) (Figure 5), the five studies about beer 
did not showed an increased risk of  BE associated with 
alcohol consumption (OR = 0.94; 95%CI: 0.79-1.12) 
(Figure 5) and the five studies about liquor did not show 
an increased risk of  BE associated with alcohol con-
sumption (OR = 1.10; 95%CI: 0.93-1.29) (Figure 5). 

DISCUSSION
Lifestyle factors, such as cigarette smoking, alcohol 
consumption and exercise, are increasingly important 
for many diseases. Alcohol consumption is considered 
to be an important risk factor for gastric cancer, cir-
rhosis and liver cancer. Although there are many studies 
about the association between alcohol consumption and 
BE[17,18,20-34], there is no exact definition. Our meta-anal-
ysis identified numerous studies examining the relation-
ship between BE and alcohol consumption. We found 
that BE patients were more likely to be in alcohol con-
sumption groups than control groups. At the same time, 
we conducted further analyses to examine the associa-
tion in different study types (case-control, cohort study), 
countries (Europe, America and Asia), sources (hospital, 
community) and alcohol type (wine, beer and liquor). We 
found that there was an increased risk of  BE associated 
with alcohol consumption from case-control and cohort, 
European and Asian, and hospital studies, but there was 
a decreased risk of  BE associated with alcohol consump-
tion from American studies. At the same time, there was 
no significant association between BE and alcohol con-
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Begg's funnel plot with pseudo 95% confidence limits Figure 2  Begg’s funnel plot analysis of each study.
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liquor) studies so we cannot use these theories to explain our results; perhaps this is due to the small sample size.

208

Europe
Levi 1990
Gray 1993
Conio 2002
Olliver 2005
de-Jonge 2006
Anderson 2007
Anderson 2009
Fouad 2009
Steevens 2011
Yates 2014
Subtotal (I 2 = 58.6%, P  = 0.010)

American
Eloubeidi 2011
Gerson 2002
Avidan 2002
Kubo 2009
Thrift 2011
Thrift 2014
Subtotal (I 2 = 21.4%, P  = 0.272)

Asian
Akiyama 2008
Shi 2010
Kim 2009
Akiyama 2009
Subtotal (I 2 = 82.9%, P  = 0.001)

Study ID ES (95%CI) % weight

1.13 (0.51, 2.50)    3.62
0.36 (0.15, 0.88)    2.92
2.50 (1.67, 3.74)    14.07
1.16 (0.53, 2.55)    3.71
1.08 (0.64, 1.80)    8.56
1.11 (0.78, 1.59)    18.04
1.06 (0.63, 1.79)    8.39
1.44 (0.60, 3.48)    2.96
1.17 (0.90, 1.53)    32.49
0.84 (0.43, 1.61)    5.25
1.21 (1.04, 1.41)    100.00

0.51 (0.26, 0.99)    2.88
0.68 (0.24, 1.94)    1.18
0.88 (0.76, 1.01)    63.76
0.98 (0.71, 1.35)    12.49
0.71 (0.53, 0.95)    15.14
1.19 (0.70, 2.03)    4.55
0.86 (0.77, 0.96)    100.00

1.01 (1.00, 1.02)    99.81
1.87 (1.25, 2.79)    0.05
1.03 (0.65, 1.65)    0.04
1.53 (1.16, 2.02)    0.10
1.01 (1.00, 1.02)    100.00

-15                                      1                                      6.67

Study ID ES (95%CI) % weight

Hospital
Levi 1990
Gray 1993
Eloubeidi 2001
Gerson 2002
Conio 2002
Avidan 2002
Olliver 2005
de-Jonge 2006
Akiyama 2008
Anderson 2009
Fouad 2009
Shi 2010
Thrift 2014
Akiyama 2009
Subtotal (I 2 = 74.8%, P  = 0.000)

Community
Anderson 2007
Kubo 2009
Thrift 2011
Kim 2007
Steevens 2011
Yates 2014
Subtotal (I 2 = 29.7%, P  = 0.213)

1.13 (0.51, 2.50)    0.01
0.36 (0.15, 0.88)    0.01
0.51 (0.26, 0.99)    0.02
0.68 (0.24, 1.94)    0.01
2.50 (1.67, 3.74)    0.05
0.88 (0.76, 1.01)    0.39
1.16 (0.53, 2.55)    0.01
1.08 (0.64, 1.80)    0.03
1.01 (1.00, 1.02)    99.26
1.06 (0.63, 1.79)    0.03
1.44 (0.60, 3.48)    0.01
1.87 (1.25, 2.79)    0.05
1.19 (0.70, 2.03)    0.03
1.53 (1.16, 2.02)    0.10
1.01 (1.00, 1.02)    100.00

1.11 (0.78, 1.59)    15.64
0.98 (0.71, 1.35)    19.21
0.71 (0.53, 0.95)    23.29
1.03 (0.65, 1.65)    9.14
1.17 (0.90, 1.53)    28.17
0.84 (0.43, 1.61)    4.55
0.97 (0.84, 1.12)    100.00

-15                                      1                                      6.67

Figure 3  Forest plot of the prevalence of Barrett’s esophagus in alcohol consumption groups vs control groups in different geographical regions (Europe, 
America, Asia).

Figure 4  Forest plot of the prevalence of Barrett’s esophagus in alcohol consumption groups vs control groups from different sources (hospital, community).
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In addition, some unmeasured lifestyle factors are 
used to explain the association between alcohol consump-
tion and BE. For example, wine drinkers were more likely 
to be educated and have other markers of  a healthy life-
style, such as a better diet and vitamin use, while beer and 
liquor drinkers were more likely to engage in unhealthier 
lifestyles, such as eating fewer servings of  fruit and veg-
etables and having a higher body mass index (BMI).

Although demographic and lifestyle factors were asso-
ciated with Barrett’s esophagus, these factors did not ap-
pear to explain the association between alcohol consump-
tion and Barrett’s esophagus. The association between 
alcohol consumption and Barrett’s esophagus should also 
consider other factors, such as income, education, smok-
ing, BMI, Helicobacter pylori, fruit and vegetable intake, 
vitamin supplement intake, NSAIDs use and television 
watching. For example, Helicobacter pylori infection can 
increase the activity of  alcohol dehydrogenase (ADH) 
in the gastric epithelium. Ethanol is metabolized in the 
esophageal mucosa to acetaldehyde mainly by the action 
of  ADH, which has been shown to have strong carcino-
genic potential. In addition, homozygosity for the ADH3 
gene has recently been reported in patients with BE and 
could increase the rate of  conversion of  ethanol to ADH 
in the esophageal mucosa. 

At the same time, our meta-analysis has some limita-
tions. First, there were some bias and confounders in the 
included studies. For example, some case-control studies 
were subject to recall and selection bias which are inher-
ent to retrospective studies. However, the recall bias with 
regards to alcohol consumption in the included studies 
was not a significant bias as recall of  alcohol consump-
tion is reliable among study participants and our meta-

analysis included four prospective cohort studies which 
can reduce the risk of  recall and selection bias. The sec-
ond is the lack of  information of  the presence of  GERD 
and the use of  medications for this disease. Consequently, 
we were not able to investigate the possible confounding 
effects of  these factors or their possible intermediate role 
in the associations investigated. There is also the lack of  
information about the length of  alcohol consumption 
time in the included studies.

In conclusion, our meta-analysis demonstrated that 
alcohol consumption is a risk factor for the development 
of  BE. Since alcohol consumption is a modifiable risk 
factor, it is an important concept in terms of  BE preven-
tion. Future studies should investigate the risk factors for 
progression of  BE to EAC.
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Barrett’s esophagus (BE) is an acquired condition in which specialized co-
lumnar epithelium replaces the usual stratified squamous epithelium lining 
the esophagus. The main clinical significance of BE is its association with an 
increased risk of developing esophageal adenocarcinoma (EAC). Survival for 
patients with EAC remains poor, with median survival less than 12 mo. Under-
standing the causes of BE is a necessary step toward preventing EAC. 
Research frontiers
Potential risk factors for BE include white race, male sex, older age, cigarette 
smoking, abdominal obesity and gastroesophageal reflux disease, while use of 
aspirin and non-steroidal anti-inflammatory drugs may prevent the development 
of BE. To date, no meta-analysis of the relationship between alcohol consump-
tion and BE has been performed. The results among these studies reporting the 
association between BE and alcohol consumption have been conflicting and 
the type of alcohol (wine, beer, liquor) can affect this association.
Innovations and breakthroughs
Alcohol consumption was associated with an increased risk of BE compared 
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Study ID ES (95%CI) % weight

Wine
Kubo 2009
Anderson 2009
Steevens 2011
Thrift 2011
Thrift 2014
Subtotal (I 2 = 0.0%, P  = 0.682)

Beer
Kubo 2009
Anderson 2009
Steevens 2011
Thrift 2011
Thrift 2014
Subtotal (I 2 = 0.0%, P  = 0.480)

Liquor
Kubo 2009
Anderson 2009
Steevens 2011
Thrift 2011
Thrift 2014
Subtotal (I 2 = 0.0%, P  = 0.992)

0.78 (0.47, 1.31)    9.76
1.66 (0.63, 4.43)    2.70
1.04 (0.86, 1.28)    64.86
0.92 (0.64, 1.34)    18.78
1.04 (0.46, 2.33)    3.90
1.00 (0.85, 1.17)    100.00

1.43 (0.80, 2.57)    8.90
0.94 (0.54, 1.64)    9.82
0.86 (0.69, 1.08)    60.38
0.90 (0.57, 1.44)    14.11
1.29 (0.66, 2.51)    6.79
0.94 (0.79, 1.12)    100.00

1.07 (0.53, 2.16)    5.51
1.20 (0.67, 2.14)    8.07
1.10 (0.89, 1.36)    60.51
1.03 (0.71, 1.50)    19.45
1.19 (0.62, 2.27)    6.46
1.10 (0.93, 1.29)    100.00

0.226                                1                                  4.43

Figure 5  Forest plot of the prevalence of Barrett’s esophagus in alcohol consumption groups vs control groups in different type of alcohol (wine, beer and 
liquor).
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with control groups (OR = 1.01; 95%CI: 1.00-1.02). Subgroup analysis showed 
an increased risk of BE associated with alcohol consumption from case-
control and cohort, European and Asian, and hospital studies, but there was a 
decreased risk of BE associated with alcohol consumption from American stud-
ies (OR = 0.86; 95%CI: 0.77-0.96). At the same time, there was no significant 
association between BE and alcohol consumption in community studies (OR = 
0.97; 95%CI: 0.84-1.12) and the type of alcohol (wine, beer and liquor) studies.
Applications
Alcohol consumption was associated with an increased risk of BE, especially 
for European and Asian drinkers.
Terminology
BE is an acquired condition in which specialized columnar epithelium replaces 
the usual stratified squamous epithelium lining the esophagus.
Peer review
This manuscript about alcohol consumption and BE is interesting for the read-
ership and should be published.

REFERENCES
1	 Spechler SJ. Clinical practice. Barrett’s Esophagus. N Engl 

J Med 2002; 346: 836-842 [PMID: 11893796 DOI: 10.1056/
NEJMcp012118]

2	 Wang KK, Sampliner RE. Updated guidelines 2008 for the 
diagnosis, surveillance and therapy of Barrett’s esophagus. 
Am J Gastroenterol 2008; 103: 788-797 [PMID: 18341497 DOI: 
10.1111/j.1572-0241.2008.01835.x]

3	 Cook MB, Chow WH, Devesa SS. Oesophageal cancer inci-
dence in the United States by race, sex, and histologic type, 
1977-2005. Br J Cancer 2009; 101: 855-859 [PMID: 19672254 
DOI: 10.1038/sj.bjc.6605246]

4	 Devesa SS, Blot WJ, Fraumeni JF. Changing patterns in the 
incidence of esophageal and gastric carcinoma in the United 
States. Cancer 1998; 83: 2049-2053 [PMID: 9827707 DOI: 10.10
02/(SICI)1097-0142(19981115)83]

5	 Lepage C, Rachet B, Jooste V, Faivre J, Coleman MP. Con-
tinuing rapid increase in esophageal adenocarcinoma in 
England and Wales. Am J Gastroenterol 2008; 103: 2694-2699 
[PMID: 18853967 DOI: 10.1111/j.1572-0241.2008.02191.x]

6	 Bosetti C, Levi F, Ferlay J, Garavello W, Lucchini F, Bertuc-
cio P, Negri E, La Vecchia C. Trends in oesophageal cancer 
incidence and mortality in Europe. Int J Cancer 2008; 122: 
1118-1129 [PMID: 17990321 DOI: 10.1002/ijc.23232]

7	 Cameron AJ. Epidemiology of columnar-lined esophagus 
and adenocarcinoma. Gastroenterol Clin North Am 1997; 26: 
487-494 [PMID: 9309399]

8	 Hirota WK, Loughney TM, Lazas DJ, Maydonovitch CL, 
Rholl V, Wong RK. Specialized intestinal metaplasia, dyspla-
sia, and cancer of the esophagus and esophagogastric junc-
tion: prevalence and clinical data. Gastroenterology 1999; 116: 
277-285 [PMID: 9922307]

9	 Lagergren J, Bergström R, Lindgren A, Nyrén O. Symptom-
atic gastroesophageal reflux as a risk factor for esophageal 
adenocarcinoma. N Engl J Med 1999; 340: 825-831 [PMID: 
10080844 DOI: 10.1056/NEJM199903183401101]

10	 Pohl H, Welch HG. The role of overdiagnosis and reclas-
sification in the marked increase of esophageal adenocarci-
noma incidence. J Natl Cancer Inst 2005; 97: 142-146 [PMID: 
15657344 DOI: 10.1093/jnci/dji024]

11	 Thrift AP, Whiteman DC. The incidence of esophageal ad-
enocarcinoma continues to rise: analysis of period and birth 
cohort effects on recent trends. Ann Oncol 2012; 23: 3155-3162 
[PMID: 22847812 DOI: 10.1093/annonc/mds181]

12	 Polednak AP. Trends in survival for both histologic types of 
esophageal cancer in US surveillance, epidemiology and end 
results areas. Int J Cancer 2003; 105: 98-100 [PMID: 12672037 
DOI: 10.1002/ijc.11029]

13	 Edelstein ZR, Farrow DC, Bronner MP, Rosen SN, Vaughan 
TL. Central adiposity and risk of Barrett’s esophagus. Gastro-
enterology 2007; 133: 403-411 [PMID: 17681161 DOI: 10.1053/

j.gastro.2007.05.026]
14	 Demeester SR, Peters JH, Demeester TR. Barrett’s esopha-

gus. Curr Probl Surg 2001; 38: 558-640 [PMID: 11468640 DOI: 
10.1067/msg.2001.115514]

15	 Anderson LA, Johnston BT, Watson RG, Murphy SJ, Fer-
guson HR, Comber H, McGuigan J, Reynolds JV, Murray 
LJ. Nonsteroidal anti-inflammatory drugs and the esopha-
geal inflammation-metaplasia-adenocarcinoma sequence. 
Cancer Res 2006; 66: 4975-4982 [PMID: 16651456 DOI: 
10.1158/0008-5472.CAN-05-4253]

16	 Steevens J, Schouten LJ, Driessen AL, Huysentruyt CJ, 
Keulemans YC, Goldbohm RA, van den Brandt PA. A 
prospective cohort study on overweight, smoking, alcohol 
consumption, and risk of Barrett’s esophagus. Cancer Epide-
miol Biomarkers Prev 2011; 20: 345-358 [PMID: 21173169 DOI: 
10.1158/1055-9965.EPI-10-0636]

17	 Anderson LA, Cantwell MM, Watson RG, Johnston BT, 
Murphy SJ, Ferguson HR, McGuigan J, Comber H, Reynolds 
JV, Murray LJ. The association between alcohol and reflux 
esophagitis, Barrett’s esophagus, and esophageal adenocar-
cinoma. Gastroenterology 2009; 136: 799-805 [PMID: 19162028 
DOI: 10.1053/j.gastro.2008.12.005]

18	 Kubo A, Levin TR, Block G, Rumore GJ, Quesenberry CP, 
Buffler P, Corley DA. Alcohol types and sociodemographic 
characteristics as risk factors for Barrett’s esophagus. Gastro-
enterology 2009; 136: 806-815 [PMID: 19111726 DOI: 10.1053/
j.gastro.2008.11.042]

19	 Thrift AP, Pandeya N, Smith KJ, Mallitt KA, Green AC, 
Webb PM, Whiteman DC. Lifetime alcohol consumption 
and risk of Barrett’s Esophagus. Am J Gastroenterol 2011; 106: 
1220-1230 [PMID: 21427711 DOI: 10.1038/ajg.2011.89]

20	 Levi F, Ollyo JB, La Vecchia C, Boyle P, Monnier P, Savary M. 
The consumption of tobacco, alcohol and the risk of adenocar-
cinoma in Barrett’s oesophagus. Int J Cancer 1990; 45: 852-854 
[PMID: 2335388]

21	 Gray MR, Donnelly RJ, Kingsnorth AN. The role of smoking 
and alcohol in metaplasia and cancer risk in Barrett’s colum-
nar lined oesophagus. Gut 1993; 34: 727-731 [PMID: 8314502]

22	 Eloubeidi MA, Provenzale D. Clinical and demographic 
predictors of Barrett’s esophagus among patients with gas-
troesophageal reflux disease: a multivariable analysis in vet-
erans. J Clin Gastroenterol 2001; 33: 306-309 [PMID: 11588545]

23	 Avidan B, Sonnenberg A, Schnell TG, Chejfec G, Metz A, 
Sontag SJ. Hiatal hernia size, Barrett’s length, and severity of 
acid reflux are all risk factors for esophageal adenocarcino-
ma. Am J Gastroenterol 2002; 97: 1930-1936 [PMID: 12190156 
DOI: 10.1111/j.1572-0241.2002.05902.x]

24	 Conio M, Filiberti R, Blanchi S, Ferraris R, Marchi S, Ravelli 
P, Lapertosa G, Iaquinto G, Sablich R, Gusmaroli R, Aste H, 
Giacosa A. Risk factors for Barrett’s esophagus: a case-control 
study. Int J Cancer 2002; 97: 225-229 [PMID: 11774268 DOI: 
10.1002/ijc.1583]

25	 Gerson LB, Shetler K, Triadafilopoulos G. Prevalence of Bar-
rett’s esophagus in asymptomatic individuals. Gastroenterol-
ogy 2002; 123: 461-467 [PMID: 12145799]

26	 Olliver JR, Hardie LJ, Gong Y, Dexter S, Chalmers D, Harris 
KM, Wild CP. Risk factors, DNA damage, and disease progres-
sion in Barrett’s esophagus. Cancer Epidemiol Biomarkers Prev 
2005; 14: 620-625 [PMID: 15767340 DOI: 10.1158/1055-9965.
EPI-04-0509]

27	 de Jonge PJ, Steyerberg EW, Kuipers EJ, Honkoop P, Wolt-
ers LM, Kerkhof M, van Dekken H, Siersema PD. Risk fac-
tors for the development of esophageal adenocarcinoma in 
Barrett’s esophagus. Am J Gastroenterol 2006; 101: 1421-1429 
[PMID: 16863542 DOI: 10.1111/j.1572-0241.2006.00626.x]

28	 Anderson LA, Watson RG, Murphy SJ, Johnston BT, Comber 
H, Mc Guigan J, Reynolds JV, Murray LJ. Risk factors for 
Barrett’s oesophagus and oesophageal adenocarcinoma: re-
sults from the FINBAR study. World J Gastroenterol 2007; 13: 
1585-1594 [PMID: 17461453]

210

Dai C et al . Alcohol and Barrett’s esophagus



November 26, 2014|Volume 2|Issue 4|WJMA|www.wjgnet.com

29	 Kim JH, Rhee PL, Lee JH, Lee H, Choi YS, Son HJ, Kim JJ, 
Rhee JC. Prevalence and risk factors of Barrett’s esophagus 
in Korea. J Gastroenterol Hepatol 2007; 22: 908-912 [PMID: 
17565647 DOI: 10.1111/j.1440-1746.2006.04448.x]

30	 Akiyama T, Inamori M, Iida H, Mawatari H, Endo H, Hosono 
K, Yoneda K, Fujita K, Yoneda M, Takahashi H, Goto A, Abe 
Y, Kobayashi N, Kubota K, Saito S, Nakajima A. Alcohol con-
sumption is associated with an increased risk of erosive esopha-
gitis and Barrett’s epithelium in Japanese men. BMC Gastroen-
terol 2008; 8: 58 [PMID: 19077221 DOI: 10.1186/1471-230X-8-58]

31	 Akiyama T, Inamori M, Akimoto K, Iida H, Mawatari H, 
Endo H, Ikeda T, Nozaki Y, Yoneda K, Sakamoto Y, Fujita K, 
Yoneda M, Takahashi H, Hirokawa S, Goto A, Abe Y, Kiriko-
shi H, Kobayashi N, Kubota K, Saito S, Nakajima A. Risk fac-
tors for the progression of endoscopic Barrett’s epithelium in 
Japan: a multivariate analysis based on the Prague C & amp; 
M Criteria. Dig Dis Sci 2009; 54: 1702-1707 [PMID: 19003532 
DOI: 10.1007/s10620-008-0537-y]

32	 Fouad YM, Makhlouf MM, Tawfik HM, el-Amin H, Ghany 
WA, el-Khayat HR. Barrett’s esophagus: prevalence and risk 
factors in patients with chronic GERD in Upper Egypt. World 
J Gastroenterol 2009; 15: 3511-3515 [PMID: 19630106]

33	 Thrift AP, Kramer JR, Richardson PA, El-Serag HB. No sig-
nificant effects of smoking or alcohol consumption on risk 
of Barrett’s esophagus. Dig Dis Sci 2014; 59: 108-116 [PMID: 
24114046 DOI: 10.1007/s10620-013-2892-6]

34	 Yates M, Cheong E, Luben R, Igali L, Fitzgerald R, Khaw KT, 
Hart A. Body mass index, smoking, and alcohol and risks 
of Barrett’s esophagus and esophageal adenocarcinoma: a 
UK prospective cohort study. Dig Dis Sci 2014; 59: 1552-1559 
[PMID: 24500448 DOI: 10.1007/s10620-013-3024-z]

35	 Rivero-Pérez MD, Muñiz P, Gonzalez-Sanjosé ML. Antioxi-
dant profile of red wines evaluated by total antioxidant ca-
pacity, scavenger activity, and biomarkers of oxidative stress 
methodologies. J Agric Food Chem 2007; 55: 5476-5483 [PMID: 
17579427 DOI: 10.1021/jf070306q]

36	 Chen X, Mikhail SS, Ding YW, Yang Gy, Bondoc F, Yang 
CS. Effects of vitamin E and selenium supplementation on 
esophageal adenocarcinogenesis in a surgical model with 
rats. Carcinogenesis 2000; 21: 1531-1536 [PMID: 10910955]

37	 Kubo A, Corley DA. Meta-analysis of antioxidant intake and 
the risk of esophageal and gastric cardia adenocarcinoma. 
Am J Gastroenterol 2007; 102: 2323-2330; quiz 2331 [PMID: 
17581269 DOI: 10.1111/j.1572-0241.2007.01374.x]

38	 Kubo A, Levin TR, Block G, Rumore GJ, Quesenberry CP, 
Buffler P, Corley DA. Dietary patterns and the risk of Bar-
rett’s esophagus. Am J Epidemiol 2008; 167: 839-846 [PMID: 
18218607 DOI: 10.1093/aje/kwm381]

39	 Shi XS, Wang LJ, Hao HJ, Wang LJ, Zhang YL, Ma CY. 
Study on Reflux Esophagitis, Barrett’s Esophagus and 
Esophageal Adenocarcinoma. Chin J Gastroenterol 2010; 15: 
233-236

P- Reviewer: Theisen J    S- Editor: Ji FF    L- Editor: Roemmele A    
E- Editor: Wu HL

211

Dai C et al . Alcohol and Barrett’s esophagus



© 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


	204
	WJMAv2i4Back cover

