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Abstract: Gastroesophageal reflux disease (GERD) is one of the most common disorders with an increasing incidence and prevalence. Alcohol consumption may be a risk factor for GERD; however, the relationship remains to be
fully elucidated. The results of different studies are diverse and contradictory. Systematic investigations concerning
this matter are inappropriate and further well-designed prospective studies are needed to clarify the effect of alcohol on
GERD.
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1 Introduction
Gastroesophageal reflux disease, commonly
referred to as GERD, is one of the most common
disorders, and its incidence and prevalence have
increased over the last two decades. GERD is characterized by the sensation of substernal burning
caused by abnormal reflux of gastric contents
backward up into the esophagus. GERD has two
different manifestations, reflux esophagitis (RE) and
non-erosive reflux disease (NERD), depending on
the presence or absence of esophageal mucosal
breaks. Symptoms of GERD are chronic and can
significantly impair quality of life. Therefore, it has
been regarded as a considerable health problem in
most of the world. Recommendations for lifestyle
modifications are based on the presumption that
alcohol, tobacco, certain foods, body position, and

obesity contribute to the dysfunction in the body’s
defense system of antireflux.
Alcohol is one of the most commonly abused
drugs and one of the leading preventable causes of
death worldwide (Lopez et al., 2006). Heavy drinking
puts people at a high risk for many adverse health
events, potentially including GERD. Alcohol consumption may increase symptoms of GERD and
cause damage to the esophageal mucosa. In many
cases, symptoms of GERD can be controlled after
withdrawl of alcoholic beverages. So patients with
symptomatic GERD are frequently recommended to
avoid alcohol consumption or to consume moderate
amount of alcohol. However, evidence on the association between GERD and alcohol consumption has
been conflicting.

2 Association between alcohol and GERD
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Many studies have been performed to examine
the association between the alcohol consumption and
the risk of GERD. A cross-sectional survey was performed in 87 patients with esophagitis diagnosed by
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endoscopy. Twenty-three patients were asymptomatic
and 64 were symptomatic. The alcohol consumption
was (294.2±73.4) g/week in the symptomatic group
and (53.2±13.4) g/week in the asymptomatic group
(Nozu and Komiyama, 2008). Chronic excessive
alcohol abuse has also been shown to be associated
with GERD (odds ratio (OR)=2.85, 95% confidence
interval (CI): 1.67–4.49) (Wang et al., 2004).
The association between alcohol and different
types of GERD has also been studied. Hung et al.
(2005) concluded that erosive esophagitis was directly related to alcohol consumption (Pearson’s
correlation coefficient: 0.091, P=0.01). Alcohol consumption has also been shown to be more common in
persons suffering from erosive esophagitis compared
to individuals with NERD based on a multivariate
analysis (OR=2.9, 95% CI: 1.0–8.3) (Lee et al.,
2009).
Total alcohol consumption has been shown to be
significantly associated with GERD. Japanese researchers have studied the correlation between different magnitudes of alcohol consumption and RE.
Compared to people who never drank, heavy drinkers
(who drink more than 50 g ethanol per day), moderate
drinkers (who drink 25 to 50 g ethanol per day), and
light drinkers (who drink less than 25 g ethanol per
day) had ORs for erosive esophagitis of 1.988 (95%
CI: 1.120–3.534, P=0.0190), 1.880 (95% CI: 1.015–
3.484, P=0.0445), and 1.110 (95% CI: 0.553–2.228,
P=0.7688), respectively (Akiyama et al., 2008).
There are generally three types of alcoholic
beverages: beers, wines, and liquors. Different types
of alcoholic beverages may have differential effects
on the risk for GERD. Anderson et al. (2009) investigated the association between different types of
alcohol and RE in individuals who were 21 years old.
Compared to controls, RE patients were twice as
likely to report drinking at least one alcoholic drink
per month. There were no significant associations
between wine or liquor consumption and RE (Mohammed et al., 2005; Nocon et al., 2006; Anderson et
al., 2009). Interestingly, the highest intake of beer
(≥11.928 L per week) was inversely associated with
RE (Anderson et al., 2009). The same inverse trend
was observed in Italy where non-heavy drinkers had a
higher prevalence of GERD than heavy drinkers: 56%
vs. 49% (OR=0.5, 95% CI: 0.3–1.0, P=0.0001) (Dore
et al., 2008). This suggests that alcohol may have

some beneficial effects on GERD. In a separate study,
15 patients with RE and 10 with NERD drank 500 ml
beer, 300 ml white wine, or identical amounts of
water (controls) along with a standardized meal in a
randomized order. Both beer and wine increased the
presence of reflux compared to water. There was no
difference in reflux induction found between beer and
wine (Pehl et al., 1993; 2006).
Most researchers have concluded that drinking
alcohol, especially large quantities, increases the risk
of GERD. Despite this, a Swedish study found the
opposite. Nilsson et al. (2004) determined that alcohol consumption was not associated with any change
in the risk of GERD. In addition, the cessation of
alcohol consumption was not shown to improve
esophageal pH profiles or reduce symptoms (Kaltenbach et al., 2006).

3 Effect of alcohol on GERD
GERD results from the excessive reflux of gastric contents backward up into the esophagus. Under
normal conditions, reflux is prevented by the function
of the antireflux barrier at the esophagogastric junction (EGJ) and the delicate interplay of a host of
anatomic and physiologic factors, including the lower
esophageal sphincter (LES) that prevents the backflow of gastric contents. Generally, the LES yields
with pressure and relaxes after each swallow to allow
food to pass into the stomach. Reflux occurs when
LES does not sufficiently contract or the pressure in
the stomach exceeds the pressure created by the LES.
Factors that may contribute to the mechanism of
GERD include defection of the LES, damage of
esophageal peristalsis, delayed gastric emptying, and
gastric acid production as well as bile reflux. Possible
factors affecting the development of GERD in alcoholics are shown in Fig. 1.
As one of the risks for GERD, the effect of alcohol on the esophagus and stomach differs from its
effect on other organs such as the pancreas or liver.
Alcoholic beverages directly contact the esophageal
and gastric mucosae and may cause direct mucosal
damage (Franke et al., 2005). Esophageal motor abnormalities including peristaltic dysfunction are frequent in alcoholism in both humans and cats (Keshavarzian et al., 1990a; Grande et al., 1996).
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Dysfunction of lower esophageal sphincter
Affect the function
of esophagus
Alcohol

Abnormal esophagus peristalsis
Motility disorder

Toxic to esophagus
Metabolized to acetaldehyde
Abnormal gastric acid secretary
Toxic to gastric mucosa

Direct gastric mucosal damage

Inhibition of gastric emptying

Worsen gastroesophageal reflux disease

Direct esophageal mucosal damage

Fig. 1 Possible factors affecting the development of gastroesophageal reflux disease (GERD) in alcoholics

3.1 Motility
Chronic and long-term consumption of alcohol
in excessive quantities will damage many systems
and organs in the body. Excessive alcohol consumption has been associated with the development of
GERD through abnormalities of the pressure of LES
and esophageal motility (Kaufman and Kaye, 1978).
Ferdinandis et al. (2006) studied the association between esophageal motor activity and chronic alcoholism. Twenty four-hour pH-metry and ambulatory
esophageal manometry were performed with a combined pH and pressure catheter in alcoholic subjects
and controls. Results of the study show that hypertension of the LES was observed in alcoholic subjects
with alcoholic autonomic neuropathy. The effects on
the LES may partially be caused by a disturbance in
the function of the autonomous nervous system.
Esophageal body motility parameters were not significantly different between alcoholic subjects and
controls (Keshavarzian et al., 1990b; Ferdinandis et
al., 2006). Silver et al. (1986) found an increase in
LES pressure which reverted to normal after withdrawal from ethanol. It has been shown that the amplitude and duration of HCl- and NaCl-induced esophageal peristaltic contractions in alcoholics were
significantly higher than those in controls (Keshavarzian et al., 1992).
Gastroesophageal reflux frequently occurs in
association with acute alcohol ingestion. Endo et al.
(2005) reported a case of acute esophageal necrosis
caused by alcohol abuse. The patient consumed 1.8 L
of shochu, distilled spirits containing 25% alcohol, on

the previous day. The effect of acute alcohol consumption on the LES is contrary to that of chronic
ethanol administration, as acute alcohol consumption
may relax the LES, allowing the reflux of stomach
contents into the esophagus. Fields et al. (1995) have
found that alcohol can directly inhibit contractility of
the esophagus of a cat in vitro. Keshavarzian et al.
(1994) also studied the effect of intravenous administration of ethanol on the LES in a cat model and
found that the LES pressure and amplitude of lower
(smooth muscle portion) esophageal peristaltic contractions decreased. The ethanol also prolonged the
duration of lower esophageal peristaltic contractions.
Further, they have found that alcohol inhibition of
Ca2+ influx into esophageal muscle in vitro is selective for smooth muscle, which can explain why alcohol decreases contractility of smooth muscle of the
LES and lower esophagus (LE), but not the striated
muscle of the upper esophagus (Keshavarzian et al.,
1991). This process could be the underlying mechanism for alcohol inhibition of contractility of esophageal smooth muscle. These results are similar to
the study that determined that ethanol (1%–10%)
decreased the tissue resistance of squamous epithelium in the rabbit esophagus in a dose-dependent
manner (Bor and Capanoglu, 2009).
The effect of ethanol on nocturnal gastroesophageal reflux was studied by Vitale et al. (1987),
in 17 healthy volunteers with or without 120 ml of
Scotch whisky after the evening meal. The distal
esophagus was exposed to significant amounts of acid.
The normal acid clearance of the esophagus in the
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supine position was impaired after only moderate
amounts of alcohol ingestion.
Different serum concentrations of alcohol have
different effects on the body. The amplitudes of esophageal peristaltic waves were reduced in the distal
and proximal segments when the serum alcohol
concentration was 117 mg/dl in normal volunteers.
However, esophageal and LES functions were not
affected at serum alcohol concentrations less than 70
mg/dl (Mayer et al., 1978).
3.2 Gastric acid secretion
One of the most usual causes of acid reflux is the
large increase in the production of gastric acid. Acid,
which is the primary cause of heartburn and regurgitation, may be the principal factor in determining the
severity of esophagitis (Richter, 2009). The relationship between ethanol and gastric acid secretion
has been investigated by many researchers; however,
the results of these investigations are contradictory.
Generally, intravenous ethanol administration causes
a dose-dependent stimulation of gastric acid output.
Low concentrations of ethanol (<5%, v/v) are moderate stimulants, whereas higher concentrations (5%
to 40%, v/v) have no stimulatory effect and actually
show an inhibitory effect (Singer and Leffmann,
1988). Pure ethanol administered by any way does not
cause gastrin release in humans. Oral and intragastric
administrations of ethanol do not increase gastrin
release, whereas beer and red and white wines are
potent stimulants of gastrin release and gastric acid
secretion in humans (Singer and Leffmann, 1988).
The effect of chronic alcohol abuse on gastric acid
secretion still needs to be elucidated. Chronic alcoholics may have an enhanced, diminished, or normal
acid secretory capacity (Singer et al., 1987; Chari et
al., 1993).
3.3 Alcohol metabolism
It is known that alcohol-related problems are
affected by individual variations in the way that alcohol is broken down and eliminated by the body.
Alcohol is generally metabolized via several pathways. The breakdown by alcohol dehydrogenase
(ADH) and aldehyde dehydrogenase (ALDH) is the
most common pathway (National Institute on Alcohol
Abuse and Alcoholism, 2007). First, alcohol is metabolized by ADH to a highly toxic substance called

acetaldehyde. Second, acetaldehyde is further metabolized to acetate, which is then metabolized into
carbon dioxide and water for easy elimination. The
enzymes cytochrome P450 2E1 (CYP2E1) and catalase can also break down alcohol to acetaldehyde
(National Institute on Alcohol Abuse and Alcoholism,
2007).
Differences in alcohol metabolism may put
some people at greater risk for alcohol problems
(National Institute on Alcohol Abuse and Alcoholism,
2007). Yin et al. (1993) compared the isoenzymes of
ADH and ALDH from surgically-excised esophageal and gastric mucosae. The activity of esophageal
ADH was elevated by approximately 4-fold and the
activity of ALDH accounted for 20% of the stomach
enzymes, suggesting that an accumulation of intracellular acetaldehyde exists during ethanol ingestion.
This toxic and reactive metabolite may be involved
in the mechanism of ethanol-associated esophageal
disorders.

4 Conclusions
The relationship between alcohol consumption
and the development of GERD remains to be fully
elucidated. Although many studies have focused on
this relationship, there are diverse and contradictory
results. Furthermore, alcohol possibly has different
effects on NERD and erosive esophagitis. Some of
the contradictory results can be explained by variations in experimental conditions and animal models
used in each study. Alcohol consumption probably
precipitates GERD. Exposure of the esophagus and
stomach to alcohol may cause direct damage to esophageal and gastric mucosae. In addition, toxic acetaldehyde metalized from alcohol could affect the
function of the esophagus and stomach. Furthermore,
dysfunction of the LES and esophageal peristalsis and
abnormal gastric acid secretion may be involved in
the pathogenesis of alcohol-related GERD. Systemic
investigations concerning this matter are still inadequate and further well-designed prospective studies
are needed to clarify the effect of alcohol on GERD.
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