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Abstract
Purpose of Review Esophageal diseases represent a wide va-
riety of conditions affecting esophageal anatomy, physiology,
and motility. Therapy focuses on pharmacotherapy and endo-
scopic or surgical management. Dietary therapy can be con-
sidered in management algorithms for specific esophageal
diseases. This review focuses on outlining the literature relat-
ed to dietary therapy in gastroesophageal reflux disease, eo-
sinophilic esophagitis, Barrett’s esophagus, and esophageal
adenocarcinoma.
Recent Findings Currently, data are strongest for dietary ma-
nipulation in eosinophilic esophagitis, specifically the six-
food elimination diet. Dietary effects on gastroesophageal
reflux disease are less clear, though newer research indicates
that increased fiber with reduction in simple sugar intake may
improve symptoms. In terms of Barrett’s esophagus and
esophageal adenocarcinoma, antioxidant intake may affect
carcinogenesis, though to an unknown degree.
Summary Outcomes data regarding dietary manipulation for
the management of esophageal diseases is heterogeneous.
Given the rising interest in non-pharmacological treatment
options for these patients, continued research is warranted.
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Introduction

Esophageal diseases represent a wide variety of conditions
affecting esophageal anatomy, physiology, and motility.
Therapy generally focuses on pharmacotherapy and endo-
scopic or surgical management. However, diet may affect
and even treat underlying pathophysiology. As a relatively
low-risk treatment option, patients often ask for dietary thera-
py counseling. This article will provide a comprehensive re-
view of the current data for the dietary management of some
of the most common esophageal diseases including gastro-
esophageal reflux disease (GERD), Barrett’s esophagus
(BE), esophageal adenocarcinoma (EAC), and eosinophilic
esophagitis (EoE).

Gastroesophageal Reflux Disease

GERD is a common esophageal disease affecting up to 28%
of the American population [1]. It is defined as the reflux of
stomach contents resulting in troublesome gastrointestinal
symptoms [2]. Mechanistically, the disease is associated with
defects in both esophageal anatomy and function of the lower
esophageal sphincter (LES) [3]. Complications of GERD in-
clude erosive esophagitis, peptic strictures, and Barrett’s
esophagus [4], which lead to significant patient morbidity
and cost to the health care system [5]. Cornerstones of therapy
rely on lifestyle modifications including elimination of mod-
ifiable risk factors as well as initiation of acid-suppressing
medications [6] with surgical management offered in cases
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of severe refractory disease [7]. Modifiable risk factors in-
clude cessation of tobacco smoking, weight reduction, and
head-of-bed elevation while recumbent [8••]. Additionally,
dietary modifications such as avoidance of specific types of
foods, reduction in food quantity per meal, and avoiding meal
intake within 3–4 h of sleep have been implicated in GERD
pathophysiology (Table 1).We will further discuss the data for
dietary therapy in GERD.

Elimination Diets

Several beverages and foods have been implicated in exacer-
bation of GERD symptoms including coffee, carbonated bev-
erages, alcohol, chocolate, citrus fruits, tomato-based prod-
ucts, and any foods that are spicy, acidic, or fried [6]. Data
supporting such dietary avoidance remain sparse with con-
flicting results. For instance, coffee consumption has been
implicated in developing reflux symptoms and is routinely
recommended to be avoided in patients with GERD [9].
However, a recent meta-analysis examining coffee’s effect
on both incidence of heartburn episodes as well as presence
of acid-mediated mucosal disease found no correlation be-
tween coffee intake and disease activity. This lack of statistical
significance remained during subgroup analysis of low-intake
(<4 cups/day) versus high-intake (>5 cups/day) users [10].
Carbonated beverages have also been implicated in develop-
ment of GERD secondary to inherent effervescence, high
levels of acidity, added sugars and artificial sweeteners, and
presence of caffeine, which are thought to alter LES pressures
and intraesophageal pH [11]. For example, a small study in
healthy volunteers noted a 20–50% reduction in LES pres-
sures associated with carbonated beverages versus tap water
[12]. This has not, however, correlated with alterations in clin-
ical GERD symptoms as evidenced by a systematic review of
17 studies [13].

The data linking alcohol to GERD also reveals mixed re-
sults. Mechanistically, alcohol consumption has been correlat-
ed with increased acid secretion, impairment of gastric emp-
tying and esophageal motility, and induction of spontaneous
LES relaxation leading to increased reflux episodes [14]. For
instance, a prospective cohort study of 25 subjects, 15 of
whom were diagnosed with non-erosive reflux disease, found
a statistically significant increase in acidic reflux episodes by
pHmonitoring with ingestion of wine or beer compared to tap
water [15]. Whether this increase in episodes is associated
with increase in GERD symptoms is less clear, with several
larger cross-sectional analyses showing no correlation be-
tween alcohol and presence of reflux-like dyspepsia or its
complications [16, 17]. In fact, some studies have even shown
a reduction in patient-reported reflux symptoms in those who
consume alcohol [18].

In terms of culprit foods, there are only weak associations
between consumption patterns and GERD prevalence. For
example, chocolate is commonly cited as a GERD trigger;
however, a recent population cohort study of 500 patients in
Italy showed no association between chocolate ingestion and
GERD symptoms [19]. Citrus fruits and tomato-based prod-
ucts are also implicated in heartburn symptoms secondary to
high acidity and alteration of LES tone [20]. While avoidance
of these acidic foods is often recommended, studies linking
them to incidence of heartburn are scant and unconvincing [6].
For instance, a survey of 394 patients with classic GERD
noted that only a third of patients felt symptom exacerbation
with highly acidic beverages (mean pH 3.4), with no correla-
tion between the pH itself and heartburn induction [21]. The
avoidance of spicy and fried foods also lacks convincing ev-
idence in the context of GERDmanagement [20]. Given these
findings, avoidance of specific food and beverage triggers
should not necessarily be routinely recommended in GERD
patients, though those patients that derive symptomatic benefit
can be encouraged to continue such restriction.

Table 1 Proposed mechanisms of common dietary triggers implicated in GERD

Dietary trigger Reduction in
LES pressure

Increased gastric
acid production

Decreased gastric
motility

Decreased
intraesophageal pH

Increased
abdominothoracic
pressure gradient

Coffee X X

Carbonated beverages X X

Alcohol X X X

Acidic foods and beverages X

Chocolate X

Spicy food X

Dietary fat X

Dietary carbohydrate X

High-volume meal X X X

Late onset meal X X
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Low-Fat and Low-Carbohydrate Diets

The caloric density and delivery of meals has also been
studied to determine the effect of macronutrient manipu-
lation on GERD symptoms. Two primary dietary ap-
proaches have emerged as a part of this research. These
include avoidance of dietary fat as well as the reduction of
carbohydrate intake with substitution of dietary fiber for
simple sugars [17, 21]. In terms of dietary fat, data are
mixed. For example, a small study examining the effect of
fat intake on 12 healthy volunteers who were fed an iso-
caloric meal with fat content of either 10% or 50% found no
difference in LES pressures, frequency of transient LES
relaxations, or reflux episodes between the groups [22].
These negative findings were replicated in an additional,
larger study [23]. These studies contrast, however, with a
number of positive studies showing significant correlation
between dietary fat intake and reflux symptoms [24, 25].
Therefore, the recommendation to avoid dietary fat re-
mains controversial.

Low-carbohydrate diets have also been investigated.
For instance, a small prospective cohort study of eight
obese patients with GERD placed on a very low carbohy-
drate diet (20 g/day) showed statistically significant reduc-
tion in esophageal acid exposure and symptom severity
[26]. A follow-up study was later performed targeting
obese women with heartburn and noted a positive correla-
tion between simple sugar intake (monosaccharides or di-
saccharides) and reflux induction [27••]. These findings, in
addition to multiple studies reporting symptom improve-
ment with high dietary fiber intake [9, 22, 28], indicate that
carbohydrate type may also play an important role in
symptom modulation. Additional studies are warranted to
confirm these promising preliminary results.

Meal Timing and Volume

Patients with GERD are often instructed not to eat largemeals,
especially later in the evening, in order to avoid symptom
exacerbation. This is based on small studies correlating
sustained increases in nocturnal gastric pH with subsequent
reduction of GERD symptoms with earlier meal time [29, 30].
Other studies, however, have reported no difference in overall
reflux events or degree of gastric acidity with changes in eat-
ing patterns [31]. Meal volume has also been hypothesized to
be associated with GERD symptoms, though this hypothesis
is based on limited data linking esophageal acid exposure time
with increased meal size [23] without any studies investigat-
ing correlation with symptom activity. Therefore, it also re-
mains largely unclear if altering meal size or timing affects
overall reflux episodes.

Barrett’s Esophagus and Esophageal
Adenocarcinoma

One of the complications of uncontrolled GERD is develop-
ment of Barrett’s esophagus, which is a premalignant condi-
tion characterized by metaplastic changes in the distal esoph-
agus largely in response to gastric acid exposure [32].
Approximately 5–15% of patients with GERD will be diag-
nosed with BE on subsequent endoscopic evaluation with
increased rates noted in higher-risk populations including
obese white men >50 years old with a smoking history and
long-standing disease [33]. Progression to EAC depends on
extent of dysplasia and is estimated at 0.33–7% annually [34].
Therapy of BE is dependent on acid suppression and endo-
scopic or surgical procedures, with radiation and chemother-
apy reserved for disease that progresses to EAC [32]. Besides
ethnicity, age, and BMI, lifestyle has more recently been in-
vestigated with variations in dietary intake linked to increased
risk of developing BE and subsequent progression to EAC
(Table 2). The following is a review of these factors and their
supporting literature.

Fruits and Vegetables

Fruits and vegetables are known to contain high levels of anti-
oxidants including vitamins A, C, E, and selenium, which have
been shown to reduce reactive oxygen species and subsequent
DNA damage implicated in the progression of BE to EAC [35].
The most protective effects are hypothesized to be from those
fruits and vegetables with the highest levels of antioxidants [36]
including carrots, tomatoes, spinach, berries, and citrus fruits
[37]. However, data on this topic are mixed and often derived
from case-control studies which may be significantly biased
[38]. For example, a case controlled study of 433 matched
patients diagnosed with BE and EAC noted reduction in rates

Table 2 Dietary components associated with carcinogenesis in the
esophagus

Food type or component Proposed mechanism

Pro-carcinogenic Red meat, saturated fats Induces production of
advanced glycation
end-products (AGEs),
which are carcinogenic

Anticarcinogenic Brightly colored fruits
and vegetables
(carrots, tomatoes,
spinach, berries),
green leafy
vegetables, soluble
and insoluble dietary
fiber

Contain high levels of
antioxidants and phytic
acid which reduce
inflammation and
enhance cell apoptosis,
enhance gastric and
esophageal motility
reducing exposure to
carcinogens
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of both diseases with high fruit and vegetable intake [39]. This
same study, however, did not control for the presence of obe-
sity, which they also reported to be strongly associated with
disease and which may be correlated with specific dietary
choices. Additionally, not all case-controlled studies have
shown similar findings. A recent investigation of 577
Australian patients found antioxidant intake to be associated
with reduction in EAC but not BE [40]. Specific types of fruit
and vegetable intake have also been investigated, with a vet-
erans’ study that noted an inverse relationship between BE and
green, leafy vegetables only [41]. This was also reported in a
study of 433 patients with BE and EACwho additionally noted
benefit with raw vegetables versus cooked vegetables [42].
Larger prospective studies including the NIH-AARP Diet and
Health Study and the European Prospective Study of Cancer
and Nutrition (EPIC) demonstrated similar findings [43••, 44].
One explanation for this amplified protective effect may be the
variability in dietary fiber, folate, and selenium content in cer-
tain vegetable types and preparations [45]. Additional prospec-
tive investigations are warranted to flush out these details.

Fiber

The exact role of fiber consumption in BE and EAC prevention
is controversial. For example, the consumption of leafy green
and raw vegetables has shown a weak but consistent inverse
relationship with development of BE and EAC, which may be
partially attributable to fiber intake [42–44]. A recent case con-
trolled study of 296 patients diagnosed with incident BE, how-
ever, reported that fiber derived from grain or wheat products
did not show the same protective effect, raising questions about
the true importance of fiber content in disease pathogenesis and
the difference in outcomes attributable to soluble versus insol-
uble fiber subtypes [46]. To add to this ambiguity, a large study
of patients with a number of upper gastrointestinal malignan-
cies found significant positive correlation between fiber intake
of any type and reduction in EAC incidence. The authors noted
that this relationship was significantly stronger with fruit and
vegetable fiber sources but also reported an association with
grains [47]. Proposed mechanisms of protection against carci-
nogenesis include high levels of phytic acid in high-fiber foods,
which promote apoptosis, reduced levels of the inflammatory
mediator interleukin 6, and enhanced esophageal and gastric
motility through glycemic stabilization [48]. It is clear, howev-
er, that more robust studies need to be performed to evaluate
confounding factors and relevant fiber subtypes.

Meat Products and Saturated Fats

Meat and fat intake have also been examined as a risk factor
for development of BE and EAC, though studies show

variable results and are often case-controlled by design, lim-
iting generalizability [38]. For example, a meta-analysis of
three cohort and seven case-controlled studies examining the
relationship between red and processed meat consumption
and development of EAC noted a modest increase in relative
risk with meat products in case-controlled trials only [49].
Additionally, although all studies were adjusted for age and
sex, only six studies considered BMI, which may further alter
results. Prospective trials, including the EPIC study, also
showed inconsistent results, noting that only processed meats
increased EAC incidence while total meat consumption was
not significantly correlated [44]. Variability in results is likely
secondary to meat type, preparation technique, and overall
nutrient content including fat, protein, and iron levels as these
have also been shown to be associated with carcinogenesis to
varying degrees [45]. Meat intake and the relationship with
BE is even more controversial with one study linking in-
creased overall meat consumption to a lower risk of long-
segment BE [46] while another reported increased risk with
meat intake of any type [50].

In terms of fat ingestion, a recent observational study ex-
amined the correlation between intake of saturated fat derived
from meat products and BE, noting a significant increase in
the odds ratio of developing disease with increased consump-
tion. They additionally analyzed the presence of advanced
glycation end-products (AGEs) and carboxymethyl lysine
(CML) in the diet, noting higher intake of these carcinogenic
agents in meat and saturated fat eaters. These levels were
additionally noted to be inversely correlated to the consump-
tion of dark green leafy vegetables, though it is unclear if this
is due to altered dietary patterns or increased antioxidant con-
sumption [61]. Prospective studies, meanwhile, have not rep-
licated these results, with the NIH-AARP study reporting no
association between EAC and dietary fat intake when
adjusting for confounding factors [55]. Additional larger pro-
spective studies are warranted to further define these
associations.

Eosinophilic Esophagitis

Eosinophilic esophagitis is a rare but clinically significant al-
lergic disease that is defined by eosinophilic esophageal infil-
tration [50]. Estimated to affect 0.4% of the western popula-
tion, EoE is now thought to represent the most common cause
of swallowing dysfunction in children and food impaction in
adults. The pathogenesis is a complex combination of envi-
ronmental factors including exposure to antibiotics, microbes,
and food allergens as well as genetic predisposition, with the
condition most commonly diagnosed in young males with
history of atopic diseases [51]. Therapy includes medications
such as swallowed glucocorticoids, endoscopic esophageal
dilation, and dietary manipulation including elemental diet
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(ELED), six-food elimination diet (SFED), and allergen-
directed diet [52–54]. The following is a brief review of die-
tary treatment options for patients with EoE, which are sum-
marized in Table 3.

Elemental Diet

Originally reported by Kelly et al. in their landmark trial of 10
children diagnosed with EoE exclusively fed an elemental
enteral formula for at least 6 weeks [55], the elemental diet
has been shown to be highly efficacious in the control of
symptoms and esophageal inflammation in patients with
EoE [56••]. Based on the principle of exposure to specific
proteins leading to eosinophilic predominant esophageal in-
flammation, the formulas used in elemental diets are com-
prised of proteins broken down into single amino acids which
have limited antigenic capacity due to their small size [57].
After this initial publication, a number of additional studies
have been performed confirming positive results with a recent
meta-analysis of 13 trials citing a 90.8% histological remis-
sion rate with this type of dietary restriction [56••]. Notably,
only one of these studies was conducted in an adult population
evaluating 18 patients with EoE completing at least a 2-week
trial of an elemental diet. This study showed a 72% complete
or near-complete mucosal remission rate, with only one pa-
tient showing lack of any response [57]. Although highly ef-
fective, limitations of this type of diet include poor palatabil-
ity, high costs, and the social isolation and psychological
stress associated with avoidance of all table foods [58]. In fact,
38% of patients in the previously mentioned adult study
dropped out during the 4-week trial period due to non-
compliance [58]. In clinical practice, the diet therefore is im-
practical in an adult population and used in limited circum-
stances, often with reintroduction of food allergens in a step-
wise process to identify triggers [59].

Six-Food Elimination Diet

The most widely employed diet in the management of EoE
patients is the SFED, which eliminates the six most common
food groups associated with allergic responses (cow’s milk,
wheat, peanuts and tree nuts, eggs, soy, and fish and shellfish)
[60]. Kagalwalla et al. first reported the efficacy of this diet in
a landmark trial of 60 children treated with either SFED or
ELED for 6 weeks, showing similar histological remission
between the two groups [61]. Subsequent trials in both chil-
dren and adults have shown a consistent response to this diet,
with the most recent meta-analysis of 197 patients across 7
studies yielding a 72.1% efficacy rate [56••]. This diet, how-
ever, remains challenging to follow due to its inherently re-
strictive nature and complicated treatment algorithm that
reintroduces food categories over specified periods of time
[60]. Despite these limitations, the SFED tends to be more
palatable than ELED in an adult population and may allow
for the identification of specific food triggers. For instance, in
a study of 67 EoE patients, 36% were able to identify a single
food trigger for their disease, and an additional 31% noted
only two offending food groups [62]. Among those patients
identifying only one or two inciting agents, cow’s milk and
wheat have been shown to be the most common allergens,
with egg and soy closely following [60]. This finding has
led to the investigation of an empiric four-food elimination
diet (FFED) focusing on these food categories. A recent pro-
spective trial of 52 adults with EoE noted a 54% histological
remission rate with FFED. About one third of FFED non-
responders noted later remission with SFED initiation [63].
While it is clear that in the adult population, SFED is better
tolerated than ELED for dietary EoE management, SFED re-
mains a challenging dietary model that may not be realistic for
long-term disease management [64].

Allergen-Directed Diet

Elimination of foods based on allergy testing is a strategy of
continued interest in EoE management, but studies have dem-
onstrated variable results [60]. For instance, a trial of 132
children treated with dietary restriction based on skin prick
testing (SPT) and allergy patch testing (APT) noted a 57%
histological remission rate, which was maintained at 9 months
with continued avoidance of the selected food triggers [65].
An even higher efficacy rate of 77% was noted in an investi-
gation of 146 children undergoing SPT and APT, which iden-
tified egg, milk, soy, wheat, and corn as the most common
allergic triggers [66]. This high degree of clinical effectiveness
is not consistent across all pediatric trials, however, as several
subsequent studies reported poor performance of the SPT and
APTwith remission rates as low as 13–37% [67, 68]. Current
data are scant and likewise conflicted with regard to this

Table 3 Common diets employed in management of eosinophilic
esophagitis

Diet Description

Elemental diet Enteral nutrition formulas comprised of
carbohydrates, fats, and proteins that are
broken down into their most basic
derivatives, limiting antigenic potential

Six-food elimination diet Elimination of the six most common food
allergens from the diet (soy, wheat, egg,
dairy, peanuts and tree nuts, seafood and
shellfish)

Allergen-directed diet Elimination of food allergens based on
comprehensive serum, skin prick, and
allergy patch testing
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dietary approach in adult patients. For example, one small trial
including 31 EoE patients reported a 54% histological remis-
sion rates with directed dietary therapy using SPT and APT
[69], while another investigating 22 EoE patients noted a re-
mission rate of only 26% [70]. Further in-depth analyses of
this dietary approach are needed to clarify its potential role.

Conclusion

Data regarding dietary manipulation for prevention and man-
agement of esophageal diseases are variable. Of the strategies
discussed herein, empiric allergen elimination in EoE patients
has the strongest evidence basis. High-fiber diets coupled with
reductions in simple sugar intake are of ongoing interest in the
realm of GERD prevention, as is dietary manipulation to mit-
igate carcinogenesis, though definitive roles for these ap-
proaches are still emerging. Given rising interest in non-
invasive and non-pharmacological treatment options for pa-
tients diagnosed with these conditions, continued research is
warranted to clarify the value of dietary therapy for esophage-
al disease.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
•• Of major importance

1. El-Serag HB, Sweet S, Winchester CC, Dent J. Update on the
epidemiology of gastro-oesophageal reflux disease: a systematic
review. Gut. 2013;63(6):871–80.

2. Vakil N, Zanten SVV, Kahrilas P, Dent J, Jones R. The Montreal
definition and classification of gastroesophageal reflux disease: a
global evidence-based consensus. Am J Gastroenterol.
2006;101(8):1900–20.

3. Herregods TVK, Bredenoord AJ, Smout AJPM. Pathophysiology
of gastroesophageal reflux disease: new understanding in a new era.
Neurogastroenterol Motil. 2015;27(9):1202–13.

4. Spechler SJ. Clinical manifestations and esophageal complications
of GERD. Am J Med Sci. 2003;326(5):279–84.

5. Francis DO, Rymer JA, Slaughter JC, Choksi Y, Jiramongkolchai P,
Ogbeide E, et al. High economic burden of caring for patients with
suspected extraesophageal reflux. Am J Gastroenterol.
2013;108(6):905–11.

6. Roman S, Kahrilas PJ. Overview of gastroesophageal reflux disease
treatments. Practical Manual of Gastroesophageal Reflux Dis.
2013:53–68.

7. Du X, Hu Z, Yan C, Zhang C, Wang Z, Wu J. A meta-analysis of
long follow-up outcomes of laparoscopic Nissen (total) versus
Toupet (270°) fundoplication for gastro-esophageal reflux disease
based on randomized controlled trials in adults. BMC
Gastroenterol. 2016;16(1).

8.•• Ness-Jensen E, Hveem K, El-Serag H, Lagergren J. Lifestyle inter-
vention in gastroesophageal reflux disease. Clin Gastroenterol
Hepatol. 2016;14(2):175–82. Most recently published overview
of lifestyle modifications in the treatment of GERD including die-
tary manipulation.

9. Nilsson M. Lifestyle related risk factors in the aetiology of gastro-
oesophageal reflux. Gut. 2004;53(12):1730–5.

10. Kim J, Oh S-W, Myung S-K, Kwon H, Lee C, Yun JM, et al.
Association between coffee intake and gastroesophageal reflux dis-
ease: a meta-analysis. Dis Esophagus. 2013;27(4):311–7.

11. Cuomo R, Sarnelli G, Savarese M, Buyckx M. Carbonated bever-
ages and gastrointestinal system: between myth and reality. Nutr
Metab Cardiovasc Dis. 2009;19(10):683–9.

12. Hamoui N, Lord R, Hagen J, Theisen J, Demeester T, Crookes P.
Response of the lower esophageal sphincter to gastric distention by
carbonated beverages. J Gastrointest Surg. 2006;10(6):870–7.

13. Johnson T, Gerson L, Hershcovici T, Stave C, Fass R. Systematic
review: the effects of carbonated beverages on gastro-oesophageal
reflux disease. Aliment Pharmacol Therapeutics. 2010;31(6):607–14.

14. Bujanda L. The effects of alcohol consumption upon the gastroin-
testinal tract. The American Journal of Gastroenterology.
2000;95(12):3374–82.

15. Pehl C, Wendl B, Pfeiffer A. White wine and beer induce gastro-
oesophageal reflux in patients with reflux disease. Aliment
Pharmacol Therapeutics. 2006;23(11):1581–6.

16. Haycox A, Einarson T, Eggleston A. The health economic impact
of upper gastrointestinal symptoms in the general population: re-
sults from the Domestic/International Gastroenterology
Surveillance Study (DIGEST). Scand J Gastroenterol.
1999;34(231):38–47.

17. Crews NR, JohnsonML, Schleck CD, Enders FT,Wongkeesong L-
M, Wang KK, et al. Prevalence and predictors of gastroesophageal
reflux complications in community subjects. Dig Dis Sci.
2016;61(11):3221–8.

18. Shapiro M, Green C, Bautista JM, Dekel R, Risner-Adler S,
Whitacre R, et al. Assessment of dietary nutrients that influence
perception of intra-oesophageal acid reflux events in patients with
gastro-oesophageal reflux disease. Aliment Pharmacol
Therapeutics. 2006;25(1):93–101.

19. Dore MP, Maragkoudakis E, Fraley K, Pedroni A, Tadeu V, Realdi
G, et al. Diet, lifestyle and gender in gastro-esophageal reflux dis-
ease. Dig Dis Sci. 2007;53(8):2027–32.

20. Kaltehbach T, Crockett S, Gerson L. Are lifestyle measures effec-
tive in patients with gastroesophageal reflux disease? An evidence-
based approach. Gastrointest Endosc. 2005;61(5).

21. Feldman M, Barnett C. Relationships between the acidity and os-
molality of popular beverages and reported postprandial heartburn.
Gastroenterology. 1995;108(1):125–31.

22. Pehl C, Waizenhoefer A, Wendl B, Schmidt T, Schepp W, Pfeiffer
A. Effect of low and high fat meals on lower esophageal sphincter
motility and gastroesophageal reflux in healthy subjects. Am J
Gastroenterol. 1999;94(5):1192–6.

23. Ruhl CE, Everhart JE. Overweight, but not high dietary fat intake,
increases risk of gastroesophageal reflux disease hospitalization.
Annals of Epidemiology. 1999;9(7):424–35.

24. El-Serag HB, Satia JA, Rabeneck L. Dietary intake and the risk of
gastro-oesophageal reflux disease: a cross sectional study in volun-
teers. Gut. 2005;54(1):11–7.

38 Page 6 of 8 Curr Gastroenterol Rep (2017) 19: 38



25. Fox M, Barr C, Nolan S, Lomer M, Anggiansah A, Wong T. The
effects of dietary fat and calorie density on esophageal acid expo-
sure and reflux symptoms. Clin Gastroenterol Hepatol. 2007;5(4).

26. Austin GL, Thiny MT, Westman EC, Yancy WS, Shaheen NJ. A
very low-carbohydrate diet improves gastroesophageal reflux and
its symptoms. Dig Dis Sci. 2006;51(8):1307–12.

27.•• Pointer SD, Rickstrew J, Slaughter JC, VaeziMF, Silver HJ. Dietary
carbohydrate intake, insulin resistance and gastro-oesophageal re-
flux disease: a pilot study in European- and African-American
obese women. Alimentary Pharmacology & Therapeutics.
2016;44(9):976. Largest pragmatic trial of patients placed on a
low carbohydrate diet showing this may be an effective tool in
management of mild to moderate GERD symptoms.

28. Nam SY, Park BJ, Cho Y-A, Ryu KH, Choi IJ, Park S, et al.
Different effects of dietary factors on reflux esophagitis and
non-erosive reflux disease in 11,690 Korean subjects. J
Gastroenterol. 2016.

29. Fujiwara Y, Machida A, Watanabe Y, Shiba M, Tominaga K,
Watanabe T, et al. Association between dinner-to-bed time and
gastro-esophageal reflux disease. Am J Gastroenterol.
2005;100(12):2633–6.

30. Piesman M, Hwang I, Maydonovitch C, Wong RK. Nocturnal re-
flux episodes following the administration of a standardized meal.
Does timing matter? Am J Gastroenterol. 2007;102(10):2128–34.

31. Lanzon-Miller S, Pounder RE, Mcisaac RL, Wood JR. The timing
of the evening meal affects the pattern of 24-hour intragastric acid-
ity. Aliment Pharmacol Therapeutics. 2007;4, 547(5):–53.

32. Pophali P, HallandM. Barrett’s oesophagus: diagnosis andmanage-
ment. Bmj. 2016;:i2373.

33. Westhoff B, Brotze S, Weston A, Mcelhinney C, Cherian R,
Mayo MS, et al. The frequency of Barrett’s esophagus in
high-risk patients with chronic GERD. Gastrointestinal
Endoscopy. 2005;61(2):226–31.

34. Shaheen NJ, Falk GW, Iyer PG, Gerson LB. ACG clinical guide-
line: diagnosis and management of Barrett’s esophagus. Am J
Gastroenterol. 2016;111(1):30–50.

35. Bhardwaj V, Horvat A, Korolkova O, Washington MK, El-Rifai W,
Dikalov SI, et al. Prevention of DNA damage in Barrett’s esopha-
geal cells exposed to acidic bile salts. Carcinogenesis. 2016;37(12):
1161–9.

36. Ceglie AD, Fisher D, Filiberti R, Blanchi S, Conio M. Barrett’s
esophagus, esophageal and esophagogastric junction adenocarci-
nomas: the role of diet. Clin Res Hepatol Gastroenterol.
2011;35(1):7–16.

37. Kubo A, Corley DA. Meta-analysis of antioxidant intake and the
risk of esophageal and gastric cardia adenocarcinoma. Am J
Gastroenterol. 2007;102(10):2323–30.

38. Dawsey SM, Fagundes RB, Jacobson BC, Kresty LA, Mallery SR,
Paski S, et al. Diet and esophageal disease. Ann N Y Acad Sci.
2014Sep;1325(1):127–37.

39. Veugelers PJ, Porter GA, Guernsey DL, Casson AG. Obesity and
lifestyle risk factors for gastroesophageal reflux disease, Barrett
esophagus and esophageal adenocarcinoma. Dis Esophagus.
2006;19(5):321–8.

40. Ibiebele TI, Hughes MC, Nagle CM, Bain CJ, Whiteman DC,
Webb PM. Dietary antioxidants and risk of Barrett’s esophagus
and adenocarcinoma of the esophagus in an Australian population.
Int J Cancer. 2013;133(1):214–24.

41. Jiao L, Kramer JR, Rugge M, Parente P, Verstovsek G, Alsarraj A,
et al. Dietary intake of vegetables, folate, and antioxidants and the
risk of Barrett’s esophagus. Cancer Causes Control. 2013;24(5):
1005–14.

42. Keszei ACAP, Schouten LJ, Driessen ALC, Huysentruyt CJR,
Keulemans YCA, Goldbohm RA, et al. Vegetable, fruit and nitrate
intake in relation to the risk of Barrett’s oesophagus in a large Dutch
cohort. Br J Nutr. 2013;111(08):1452–62.

43.•• Jeurnink S, Buchner F, Bueno-de-Mesquita H, Siersema PD,
Boshuizen HZ, Numans NE. Variety in vegetable and fruit con-
sumption and the risk of gastric and esophageal cancer in the
European Prospective Investigation into Cancer and Nutrition. Int
J Cancer. 2012;131(6):E963–73.Largest prospective trial of can-
cer incidence as related to nutrition investigating over 450,000
patients across 10 European countries.

44. Freedman ND, Park Y, Subar AF, Hollenbeck AR, Leitzmann MF,
Schatzkin A, et al. Fruit and vegetable intake and esophageal cancer
in a large prospective cohort study. Int J Cancer. 2007;121(12):
2753–60.

45. Kubo A, Corley DA, Jensen CD, Kaur R. Dietary factors and the
risks of oesophageal adenocarcinoma and Barrett’s oesophagus.
Nutr Res Rev. 2010;23(02):230–46.

46. Kubo A, Block G, Quesenberry CP, Buffler P, Corley DA. Effects
of dietary fiber, fats, and meat intakes on the risk of Barrett’s esoph-
agus. Nutr Cancer. 2009;61(5):607–16.

47. Wu AH, Tseng C-C, Hankin J, Bernstein L. Fiber intake and risk of
adenocarcinomas of the esophagus and stomach. Cancer Causes
Control. 2007;18(7):713–22.

48. Coleman HG, Murray LJ, Hicks B, Bhat SK, Kubo A, Corley DA,
et al. Dietary fiber and the risk of precancerous lesions and cancer of
the esophagus: a systematic review and meta-analysis. Nutr Rev.
2013;71(7):474–82.

49. Huang W, Han Y, Xu J, Zhu W, Li Z. Red and processed meat
intake and risk of esophageal adenocarcinoma: a meta-analysis
of observational studies. Cancer Causes Control. 2012;24(1):
193–201.

50. Jiao L, Kramer JR, Chen L, Rugge M, Parente P, Verstovsek G,
et al. Dietary consumption of meat, fat, animal products and ad-
vanced glycation end-products and the risk of Barrett’s oesophagus.
Aliment Pharmacol Therapeutics. 2013;38(7):817–24.

51. Silvera SAN, Mayne ST, Risch H, Gammon MD, Vaughan TL,
ChowW-H, et al. Food group intake and risk of subtypes of esoph-
ageal and gastric cancer. International Journal of Cancer.
2008;123(4):852–60.

52. Mcgowan EC, Platts-Mills TA. Eosinophilic esophagitis from an
allergy perspective: how to optimally pursue allergy testing & die-
tary modification in the adult population. Curr Gastroenterol Reps.
2016;18(11).

53. Furuta GT, Katzka DA. Eosinophilic esophagitis. N Engl J Med.
2015;373(17):1640–8.

54. Dellon ES, Gonsalves N, Hirano I, Furuta GT, Liacouras CA,
Katzka DA. ACG clinical guideline: evidenced based approach to
the diagnosis and management of esophageal eosinophilia and eo-
sinophilic esophagitis (EoE). Am J Gastroenterol. 2013;108(5):
679–92.

55. Kelly KJ, Lazenby AJ, Rowe PC, Yardley JH, Perman JA,
Sampson HA. Eosinophilic esophagitis attributed to gastroesopha-
geal reflux: improvement with an amino acid-based formula.
Gastroenterology. 1995;109(5):1503–12.

56.•• Arias C, González-Cervera J, Tenias JM, Lucendo AJ. Efficacy of
dietary interventions for inducing histologic remission in patients
with eosinophilic esophagitis: a systematic review and meta-analy-
sis. Gastroenterology. 2014;146(7):1639–48. Review and meta-
analysis of dietary intervention tactics in patients with eosinophilic
esophagitis

57. Peterson KA, Byrne KR, Vinson LA, Ying J, Boynton KK, Fang
JC, et al. Elemental diet induces histologic response in adult eosin-
ophilic esophagitis. Am J Gastroenterol. 2013;108(5):759–66.

58. Lucendo AJ. Meta-analysis-based guidance for dietary manage-
ment in eosinophilic esophagitis. Curr Gastroenterol Reps.
2015;17(10).

59. Warners M, Vlieg-Boerstra B, Bredenoord A. Elimination and ele-
mental diet therapy in eosinophilic oesophagitis. Best Pract Res
Clin Gastroenterol. 2015;29(5):793–803.

Curr Gastroenterol Rep (2017) 19: 38 Page 7 of 8 38



60. Gonsalves N, Kagalwalla AF. Dietary treatment of eosino-
philic esophagitis. Gastroenterol Clin N Am. 2014;43(2):
375–83.

61. Kagalwalla AF, Sentongo TA, Ritz S, Hess T, Nelson SP, Emerick
KM, et al. Effect of six-food elimination diet on clinical and histo-
logic outcomes in eosinophilic esophagitis. Clin Gastroenterol
Hepatol. 2006;4(9):1097–102.

62. Lucendo AJ, Arias Á, González-Cervera J, Yagüe-Compadre
JL, Guagnozzi D, Angueira T, et al. Empiric 6-food elimination
diet induced and maintained prolonged remission in patients
with adult eosinophilic esophagitis: a prospective study on the
food cause of the disease. J Allergy Clin Immunol.
2013;131(3):797–804.

63. Molina-Infante J, Arias A, Barrio J, Rodríguez-Sánchez J, Sanchez-
Cazalilla M, Lucendo AJ. Four-food group elimination diet for
adult eosinophilic esophagitis: a prospective multicenter study. J
Allergy Clin Immunol. 2014;134(5).

64. Cotton CC, Erim D, Eluri S, Palmer SH, Green DJ, Wolf WA, et al.
Cost utility analysis of topical steroids compared to dietary elimi-
nation for treatment of eosinophilic esophagitis. Clin Gastroenterol
Hepatol. 2016.

65. Liacouras CA, Spergel JM, Ruchelli E, Verma R, Mascarenhas M,
Semeao E, et al. Eosinophilic esophagitis: a 10-year experience in
381 children. Clin Gastroenterol Hepatol. 2005;3(12):1198–206.

66. Spergel JM, Andrews T, Brown-Whitehorn TF, Beausoleil JL,
Liacouras CA. Treatment of eosinophilic esophagitis with specific
food elimination diet directed by a combination of skin prick and
patch tests. Ann Allergy Asthma Immunol. 2005;95(4):336–43.

67. Paquet B, Bégin P, Paradis L, Drouin É, Roches AD. Variable yield
of allergy patch testing in children with eosinophilic esophagitis. J
Allergy Clin Immunol. 2013;131(2):613.

68. Al-Hussaini A, Al-Idressi E, Al-Zahrani M. The role of allergy
evaluation in children with eosinophilic esophagitis. Journal of
Gastroenterology. 2013;48(11):1205–12.

69. Molina-Infante J, Martin-Noguerol E, Alvarado-Arenas M, Porcel-
Carreño SL, Jimenez-Timon S, Hernandez-Arbeiza FJ. Selective
elimination diet based on skin testing has suboptimal efficacy for
adult eosinophilic esophagitis. J Allergy Clin Immunol.
2012;130(5):1200–2.

70. Wolf WA, Jerath MR, Sperry SL, Shaheen NJ, Dellon ES. Dietary
elimination therapy is an effective option for adults with eosinophil-
ic esophagitis. Clin Gastroenterol Hepatol. 2014;12(8):1272–9.

38 Page 8 of 8 Curr Gastroenterol Rep (2017) 19: 38


	Can We Use Diet to Effectively Treat Esophageal Disease? A Review of the Current Literature
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Gastroesophageal Reflux Disease
	Elimination Diets
	Low-Fat and Low-Carbohydrate Diets
	Meal Timing and Volume
	Barrett’s Esophagus and Esophageal Adenocarcinoma
	Fruits and Vegetables
	Fiber
	Meat Products and Saturated Fats
	Eosinophilic Esophagitis
	Elemental Diet
	Six-Food Elimination Diet
	Allergen-Directed Diet
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: ••Of major importance



