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Summary. Alcohol consumption has a substantial importance in the causation of cancer of the oral cavity,

pharynx, liver, colon, rectum; and in women, breast. It is also recognized as an independent risk factor for

esophageal squamous cell carcinoma (ESCC). Nevertheless, the association with esophagus adenocarcinoma
(EAC) is still not completely defined; as well as the association between alcohol intake and Barrett’s Esopha-

gus (BE). The aim of this mini-review is to summarize recent findings from population studies focused on the

association between alcohol consumption and risk of BE. The research was carried out in PubMed, filtering
for studies conducted in the period 2009-2015. Our mini-review has shown no association between the con-
sumption of alcohol and BE. Some type of alcoholic beverages has shown an inverse association. Direct pub-

lic health applications of these findings are limited, considering the causal link between moderate-to-heavy

alcohol consumption with increased risks of several cancers. Given the rising incidence of BE and EAC, it is
important to understand the interplay of dietary and lifestyle factors that influence the development of these

conditions.
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Abbreviations

BE: Barrett’s Esophagus; EAC: esophagus adenocar-
cinoma; ESCC: esophageal squamous cell carcinoma;
GERD: Gastroesophageal reflux disease; IARC: In-
ternational Agency for Research on Cancer; OR:
Odds Ratio; RR: Relative Risk; LES: Low Esopha-
geal Sphincter; CI: Confidence Interval; HR: Hazard
Ratio

Introduction
Esophageal cancer is the 8th and 19th most

common cancer worldwide and in Europe, respec-
tively.

In 2012, the estimated incidence of esophageal
cancer worldwide was 456,000 new cases (3% of all
cancers), representing the sixth most common cause of
death from cancer with an estimated 400,000 deaths
(5 of total deaths) (1, 2). The disease is three to four
times more common among men and it could account
in two different histotypes: adenocarcinoma (EAC)
and squamous cell carcinoma (ESCC). Cases of EAC
have risen dramatically in the last decades: a fivefold
incidence increase from the figures given in 1970s have
been reported; and it has become the main esophageal
malignancy in many Western countries (3-5). Bar-
rett’s esophagus (BE) is considered the premalignant
precursor lesion and the strongest risk factor for EAC
(6). The incidence of BE can be comparable with the
increase of EAC as well (7-9).
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The American Gastroenterological ~Associa-
tion defines BE as a condition in which any extent of
metaplastic columnar epithelium replaces the strati-
fied squamous epithelium that normally lines the dis-
tal esophagus (10, 11). BE was initially categorized as
long segment (currently define as >3 cm) and short
segment (currently define as <3 cm) (12).

BE affect 1-2% of general population (13) and,
currently, only about 5% of patients with esophageal
adenocarcinoma have a pre-cancer diagnosis of Bar-
rett’s esophagus (8, 14).

The most recognized and strong risk factor for
BE is gastroesophageal reflux disease (GERD). Other
important risk factors for BE include: abdominal obe-
sity, tobacco use, and male gender (15) while, alcohol
consumption is one of the most debated risk factor in
Barrett’s Esophagus (BE) onset.

Identifying, understanding and intervening on
potentially modifiable risk factors for BE onset could
have a major impact on the rate of esophageal adeno-
carcinoma.

Based on a systematic review of the available
evidence and robust scientific consensus, alcohol was
classified by the International Agency for Research
on Cancer (IARC) as group 1, “carcinogenic to hu-
mans”. Especially, alcohol is shown to have a dose de-
pendent risk association and is related to the duration
of the habit. Alcohol consumption has a substantial
importance in the causation of cancer of the oral cav-
ity, pharynx, liver, colon, rectum; and in women, breast
(16-18). In particular, it is also recognized as an inde-
pendent risk factor for esophageal squamous cell carci-
noma (ESCC) (17, 19-23). Nevertheless, the associa-
tion with EAC is still not complete defined, as well
as the association between alcohol intake and Barrett’s
esophagus.

The aim of this mini-review is to summarized re-
cent findings from population studies focused on the
association between alcohol consumption and risk of
BE. The research was carried out in PubMed, filter-
ing for studies conducted in the period 2009-2015,
with keywords: Barrett’s Esophagus/Oesophagus and
Alcohol, alcohol consumption, risk factor, wine, beer,
liquor, spirits, ethanol, alcoholic beverages; combined
with the Boolean operator: OR/AND.

Total Alcohol consumption and risk of Barrett’s
Esophagus

Several studies (Table 1) evaluating the associa-
tion between alcohol intake and risk of BE have shown
that alcohol intake is not consistently associated with
the risk of Barrett’s esophagus (24-30).

Thrift et al. (25) have shown a significant inverse
association between lifetime total alcohol consump-
tion and the risk of nondysplastic or dysplastic BE. The
duration of drinking median in subjects with nondys-
plastic BE was 35 years (Q1: 27; Q3: 43) in males and
29 years (Q1: 21; Q3: 39) in females; in dysplastic BE
duration of drinking median was 41 years (Q1: 35; Q3:
48) in males and 34 years (Q1: 25;Q3: 45) in females.
The inverse association between Barrett’s esophagus
and alcohol consumption was found in subjects with
an alcohol intake which ranged between 7-20 drinks/
week (intermediate consumption) (nondysplastic
BE: OR = 0.53, 95 % CI: 0.31 —0.91; dysplastic BE:
OR=0.52, 95 % CI: 019-1.43) and 21-41 drinks/week
(high consumption) (nondysplastic BE: OR = 0.37,
95 % CI: 0.19 - 0.73; dysplastic BE: OR=0.22 95%
CI= 0.007-0.73), compared with nondrinkers and
consumption of less than 1 drink/week. Steevens et
al. demonstrated that subjects with an intake >30g of
ethanol per day had an RR of 0.82 when compared
with abstainers (26). Furthermore in subjects aged 20
and 30 years old, alcohol consumption was not associ-
ated with an increased risk of BE (25, 27, 28).

Moderate drinking (7 - 13 drinks/week or 1 - <3
drinks/day) has a borderline or no statistically signifi-
cant inverse association (24, 29, 30), whilst subjects
who reported to typically consume between three and
five alcoholic drinks per day (intermediate intake) had
statistically significant lower risk of Barrett’s esopha-
gus compared with non-drinkers (29).

The association between alcohol and BE do not
appear to be modified by other factors such as Body
Mass Index (BMI), Waist-to-Hip Ratio (WHR),
Gastroesophageal reflux disease (GERD)), or the dura-
tion of GERD symptoms, smoking and gender (25,
29, 30).

Although there are trends for a lower risk among
subjects with moderate intakes and a higher risk for those
with heavier intakes, there is no conclusive evidence.
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Type of alcohol and risk of Barrett’ Esophagus

Beer

Most studies show that drinking beer is not associ-
ated with BE (24, 27, 29,). One case-control study con-
ducted by Trifth et al. has shown a lower risk, which was
not statistically significant, among subjects consuming
14 to 28 drinks/week of beer, compared to life-long
non-drinkers (30). These results were also confirmed by
another study founding a significant inverse linear trend
between beer consumption and non-dysplastic BE (P =
0.04) (25). Inverse association between high beer con-
sumption (>21 pints per week) and BE was also seen for
consumption at age 21 years (27).

Liguor

No significant relationships between drinking li-
quor and BE was found (24, 27, 29). However, an Aus-
tralian population-based case-control study and a re-
cent meta-analysis has provided evidence of increased
BE risk with increased liquor consumption (11, 25).

Wine

Wine consumption has been reported to be in-
versely associated with BE risk (26, 27). Thrift et al.
have shown a statistically significant inverse associa-
tion with any level (drinks/day) of wine consumption
(any vs. non-drinkers, summary OR=0.71, 95% CI
0.52-0.98, 12=0%); these figures were also adjusted for
total alcohol consumption (29). The authors also ret-
rospectively evaluated wine consumption at the age of
21 years old, and no significant association with an in-
creased risk of BE was found (27). Kubo et al., showed
that subjects consuming a glass of wine a day on aver-
age (27 glasses of wine a week), had less than half the
risk of Barrett’s esophagus compared with non-alcohol
drinkers (OR, 0.44; 95% CI, 0.20-0.99) (24). Finally,
in the study of Yates et al., no association was seen
between wine and BE, which suggests there may be
any protective effect of wine that can prevent the ma-
lignant transformation of metaplastic epithelium (28).

Comparing non-drinkers to drinkers, no associa-
tions were seen for wine consumption (HR 0.90, 95 %
CI 0.48-1.69), beer (HR 1.55, 95 % CI 0.73-3.29) or
spirits (HR 0.68, 95 % CI 0.38-1.22) (28).

Discussion and Conclusion

Findings from this mini-review suggest that to-
tal alcohol consumption is not a risk factor for BE.
In actual fact, when comparing population controls
and BE patients, there is no statistical significant as-
sociation between alcohol consumption and BE, nor
studies have shown an inverse association between the
two (11, 24-30). When analyzing in-depth the bever-
age type assumption, liquor was associated with an in-
creased risk of BE (11, 24-26) whereas, wine and beer
do not appear to increase the risk for BE (11, 24-30).

These differences between the various alcohol
types could be due to diverse drinking patterns. Wine
drinkers usually consume their alcoholic beverage with
meals, whereas liquor drinkers are less inclined to do
s0 (31). Consuming alcohol with food can reduce po-
tential damage to esophageal epithelium and, conse-
quently, the risk of carcinogenic process (31). Liquor
with its high alcohol concentration may cause a direct
esophageal tissue irritation, which may already have
been injured by frequent reflux. (24)

Several studies had provided a number of plau-
sible mechanisms to explain these findings. For ex-
ample, the amount of antioxidants provided by wine
intake (32, 33), and to a lesser extent in beer (34), may
confer benefits (35). Moreover, the protective effects
of chronic low ethanol consumption may improve in-
sulin resistance and decrease advanced glycation end-
products (AGEs) (33). Another possibility is that the
seemingly protective effects of lifetime alcohol con-
sumption may simply be an aversion effect, as BE pa-
tients may refrain from alcohol consumption over time
after enduring prolonged reflux discomfort. Despite
this, in a large population-based case-control study,
Thrift et al. observed similar reduced risks in BE pa-
tients compared with inflammation controls (patients
with GERD) (25). These results seems to suggest that
alcohol avoidance by BE patients are unlikely to ex-
plain in full the observed effects.

In conclusion, our mini-review has shown that
alcohol consumption seems to be not associated with
BE. The review has shown also an inverse association
for some types of alcoholic beverages and BE onset.
Nevertheless, these findings have to be interpreted
with caution due to multiple sources of possible bias.
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It is possible that reported results may be affected by
recall bias and selection bias. The main and common
recall bias is referred to misclassification of overreport-
ing or underreporting of alcohol intake by the individ-
uals. A possible selection bias is represented by the fact
that BE is usually diagnosed in patients with GERD,
but we cannot exclude BE in asymptomatic individu-
als, who are usually undiagnosed and this may have
influenced our results.

Moreover, alcohol has shown to reduce LES pres-
sure and promote GERD symptoms. Hence, the pro-
tective effect demonstrated by various forms of alco-
holic beverages may be due to an aversion effect.

Nevertheless, the direct public health applications
of these findings are limited, considering the causal
link between moderate-to-heavy alcohol consump-
tion with increased risks of several cancers (16). On
the other hand, given the rising incidence of BE and
EAC, it is important to understand the interplay of
dietary and lifestyle factors that influence the develop-
ment of these conditions.
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