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ABSTRACT ARTICLE HISTORY
Introduction: Eosinophilic esophagitis (EoE) is a non-Immunoglobulin E-mediated food allergy that Received 22 March 2020
currently represents the main cause of dysphagia and food impaction in children and young adults. Diet ~ Accepted 30 June 2020
remains the only therapy targeting the cause of the disease. Relevant advances in recent years allow KEYWORDS

novel approaches to dietary therapy in EoE.. . . S Eosinophilic esophagitis
Areas covered: An up-to-date review on dietary therapy for EoE is provided, as a potential first-line (EoE); food hypersensitivity;
anti-inflammatory therapy able to induce and maintain remission in a significant proportion of patients. diet therapy; formulated
Unpractical elemental diets and suboptimal food allergy testing-directed food restrictions paved the food; food-elimination diet
way for empiric elimination diets, which currently are to be considered as the most effective drug-free

treatment for EoE. After largely restrictive empiric six-food elimination diets, most efficient step-up

approaches now include four-food and two-food elimination diets. The potential of milk-elimination is

also discussed.

Expert commentary: An empiric elimination diet step-up strategy should be currently considered as

the initial approach for dietary treatment in EoE patients of all ages. Compared to a top-down strategy,

step-up diets reduce the need for endoscopic procedures, shorten diagnostic process times, and avoid

unnecessary restrictions. Furthermore, early identification of responders with few food triggers may

select best candidates for maintenance dietary therapy.

1. Introduction From the earliest descriptions of the disease, EoE is recog-
nized as a particular form of food allergy: In 1995, 10 children
with persistent dense esophageal eosinophilia, theoretically
attributed to gastroesophageal reflux disease refractory to
antiacids, antisecretory drugs and fundoplication, were suc-
cessfully treated with an amino acid-based formula (elemental
diet) for 2 months. Eight patients showed total resolution and
the other two exhibited improvement of symptoms in parallel
with an average reduction of eosinophil peak counts from 41
to 0.5 eos/hpf [6]. This study clearly established that the
esophagus behaves as an immunologically active organ, cap-
able of developing an allergic inflammation due to loss of
tolerance to harmless antigens [7] and established for the
first time dietary treatment as an effective option for the
management of these patients, before other drug-based treat-
ment alternatives were proposed. However, difficulties in
implementing a well-tolerated and effective dietary approach
in a high proportion of patients slowed down research on
dietary therapy for EoE for almost a decade, in which corticos-
teroid-based treatments appeared first [8,9], and proton pump
inhibitors (PPIs) later [10] as prominent therapies for EoE.
Empiric elimination diets for EoE represented a new
approach [11] that gave prominence to dietary therapy as an
effective and feasible drug-free alternative, attractive for many
patients [12]. Currently, dietary therapy is included in the

Eosinophilic esophagitis (EoE) is a chronic, antigen-driven
inflammatory disease clinically presenting with symptoms
of esophageal dysfunction and histologically characterized
by a dense eosinophilic infiltration, defined by at least 15
eosinophils per high-power field (eos/hpf) restricted to the
esophageal mucosa [1]. Initially characterized less than
three decades ago as a distinctive esophageal disorder dif-
ferent from eosinophilic gastroenteritis, cases of EoE from
all continents have been reported. However, its prevalence
in Europe and North America has sharply increased, cur-
rently representing the main cause of dysphagia and food
impaction in children and young adults [2]. Left untreated,
the natural history of EoE consists of persistent esophageal
inflammation and symptoms, which progress to esophageal
remodeling with stricture formation and functional damage
in the long term [3]. Consequently, EoE negatively impacts
on the health-related quality of life (HRQoL) of patients by
causing emotional distress and restricting social activities
[4]. The chronic and progressive nature of EoE indicates
a need for treatment aimed to reduce symptoms and to
normalize esophageal histology and endoscopic appear-
ance, with treatment cessation usually leading to clinical
and histopathologic relapse [5].
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Article highlights

o EoE is triggered mainly, but not exclusively, by food antigens. Unlike
pharmacological therapy, dietary therapy is the only treatment that
targets the primary cause of EoE and not the inflammatory conse-
quences of the disease.

* None of the available food allergy testing, either in skin or blood, can
adequately predict the causative foods triggering EoE. IgE-based food
allergy testing is not recommended to design dietary therapy in
patients with EoE.

o Empiric six-food elimination diet (SFED) has been key to identify the
causative foods that trigger EoE, with cow’s milk, wheat/gluten, eggs
and legumes/soy consistently reported to be the most common food
triggers in Europe, United States and Australia. However, the high
level of restriction and large number of endoscopies that a SFED
requires, currently discourage its use as initial therapy for EoE.

e A step-up empiric elimination diet currently represents the initial
dietary approach for EoE. In children a milk elimination diet should
be considered as the initial approach, whereas adult patients may
initially be treated with a two-food elimination diet.

o Generalizing the use of dietary therapy for EoE requires providing
patients with clear instructions on foods to avoid and how to sub-
stitute them. Physicians should also be provided with homogeneous
schemes for food elimination and reintroduction, cross-reactivity and
lengths of initial treatment and food challenges before endoscopies,
preferably based on objective quality data.

therapeutic algorithm of EoE as a first-line treatment for chil-
dren and adults, along with swallowed topical corticosteroids
and PPIs [1].

This article summarizes the effectiveness of the different alter-
natives for the dietary treatment of patients with EoE, updates
the most relevant information by discussing recent knowledge
on empiric elimination diets, and provides practical guidance to
achieve the best results with diets in clinical practice.

2. Elemental diets: highly effective but commonly
infeasible

Elemental diet consists of feeding patients exclusively by
a single amino acid-based formula, devoid of antigenic capa-
city, while all kind of table foods are completely avoided. After
the aforementioned first evidence in 1995 [6], subsequent
studies, mainly performed in children, further corroborated
that elemental diet rapidly induced remission of symptoms
and esophageal inflammation in most patients. In
a prospective study published by Markowitkz et al. in 2003,
symptoms improved and eosinophilic infiltration reduced in
49 out of the 51 recruited children after being fed exclusively
with elemental formulas (from 33.7 to 1 eos/hpf) [13]. Four
additional pediatric retrospective series reproduced these
results [11,14-16]. However, a high proportion of children
needed to be fed through a nasogastric tube [15].

As for adults, the effectiveness of elemental diets has been
assessed in two prospective studies. In the first one, 29
patients were advised to avoid any kind of food except an
elemental formula for a 4-week period [17]. Three patients
abandoned the study protocol on the very first day and
eight more consumed forbidden solid foods during the
study period. A pathological infiltration of >15 eos/hpf per-
sisted in only one out of the 18 adults who completed the

study, giving a per-protocol efficacy of 94.4%, which went
down to 58.8% when analyzed for intention-to treat. After
resuming to a normal diet, inflammation rapidly recurred.
The second study involved 21 adults with active disease, but
only 17 of them adhered to the diet over a 4-week period;
clinico-histological remission of EOE was documented in 12
patients (70.6%) [18].

The overall effectiveness of elemental diet to achieve
histologic remission of EoE was estimated in 90.8% in
a meta-analysis summarizing studies performed in both
children and adults [19], making it the most effective diet-
ary approach for EoE. Lack of response to elemental diets
is likely due to poor adherence to such a complicated diet.
Another alternative explanation might be the involvement
of environmental, rather than food, allergens as triggers for
EoE, although cumulative evidence is minimizing its poten-
tial role to cause inflammation of EoE [20-22]. However,
a variety of reasons make elemental diet unfeasible in
clinical practice: to begin with, its poor palatability that
requires nasogastric tube in many patients to ensure
a proper intake of calories; the negative impact of com-
plete avoidance of any kind of table food on social activ-
ities, psychological well-being and HRQoL has been
repeatedly noticed [4].

Also, the high cost, not universally reimbursed by insur-
ances, constitutes an additional barrier for implementing
elemental diet, and finally, in children under 2 years old or
with known feeding dysfunction, long-term avoidance of
solid food may lead to delayed oral-motor skill development
[23]. The above-mentioned limitations greatly reduce the
true possibilities of using exclusive elemental diets for EoE
in clinical practice for highly refractory infants and toddlers
(among whom the restriction of having no additional food
may be better tolerated) as a bridge therapy while waiting
for investigational drugs. Patients who wish to remain in
remission while investigating the casual role of unusual
foods and aeroallergens in their disease are also potential
candidates. These utilities, however, have not been ade-
quately assessed yet [1].

3. Food allergy testing in EoE: a failed strategy to be
avoided

The high efficacy rate of elemental diets demonstrated, with no
doubt, that EoE was a food allergy in the vast majority of
patients. It was crystal-clear that allergists would develop the
following studies, aimed at identifying food triggers by food
testing, in order to achieve remission after a diet tailored for
each individual.

In the first report published in 2002, Spergel et al. showed
that a combination of skin prick testing (SPT) and atopy patch
testing (APT) in pediatric EoE provided clinical and histologic
remission in 49% of patients after excluding from each child’s
diet an average of five foods [24]. Among these subjects, the
mean peak eosinophil count decreased from 55.8 to 8.4 eos/
hpf, accompanied by symptom improvement in all cases. The
same researchers updated their results in 2012 and provided
a 53% complete remission rate after following an exclusion
diet directed by SPT and APT [25]. When allergy testing was



combined with empirical elimination of milk in a hypothetical
analysis, regardless of test results, the effectiveness increased
up to 77% [24,25].

The main criticism to these studies is that food triggers
were not identified by histologic remission, but rather by
symptom relapse reported by parents after individual food
reintroduction. A low correlation between symptoms and his-
tological activity in EoE has been repeatedly demonstrated
[26], which improves when disease-specific validated instru-
ments are used [27]. Regardless of this limitation, a variable
sensitivity and specificity of these allergy tests was found, with
<10% of positive results in both tests, as well as a low sensi-
tivity to cow’s milk, which is the most common food trigger
for EoE. The accuracy of SPT and APT to detect milk, wheat
and egg, the most common food triggers in EoE as proved by
empirical elimination diets, has been also shown to be insuffi-
cient to guide clinical practice: Positive predictive values (PPV)
for SPT ranged from 26.3% to 86.3% (average 47%), while
negative predictive values (NPV) were >90% for multiple
foods, but much lower for cow’s milk (30%), egg, wheat and
soy (79-90%) [24]. Likewise, results for APT followed a similar
trend, with PPV ranging from 12% to 86.2% (average 44%),
and NPV >90% with the exception of milk (31%). The combi-
nation of SPT and APT yielded a poor average PPV (44%) but
allowed to increase the average VPN (92%). However, milk
continued to show a low NPV (44%) [25]. In parallel, pediatric
research groups in Cincinnati also found low NPVs for milk
(40%), egg (56%), and wheat (67%) among children with EoE
[16]. A position paper of the European Academy of Allergy,
Asthma and Immunology stated in 2016 that measuring spe-
cific IgE levels and/or SPT was not sufficient to identify foods
that cause EoE, and recommended against dietary advice
exclusively based on IgE-mediated sensitization to foods,
because it does not improve EoE in a significant number of
patients [28].

The predictive ability of alternative allergy testing to iden-
tify foods responsible for EoE in adult patients was further
investigated [29]. Food triggers for EoE were identified in
a prospective series of 20/23 adult patients with PPI-
refractory EoE who responded to a six-food empiric elimina-
tion diet (SFED) and underwent to subsequent food challenge.
Five allergy testing modalities were performed at specific
intervals, dependent on the response to dietary modification,
and failed in identifying food triggers: SPT and serum specific
IgE resulted positive to a number of food allergens but did not
predict accurately triggers of EoE; APT were always negative
with respect to food. All patients had serum IgG levels positive
to two or more food antigens, but no correlation with actual
triggers was found. Finally, basophil activation tests detected
soy in a patient with EoE triggered by milk, egg, wheat, soy,
and fish; in the remaining cases it was negative for all food
antigens.

Direct esophageal prick testing (EPT) was an imaginative
proposal aimed at overcoming the poor predictive capacity of
allergy testing in EoE [30], by challenging directly the esopha-
geal mucosa with local injections of allergen extracts. Among
the 8 adult EoE patients challenged, 5 showed immediate
mucosal blanching and/or total luminal obstruction after
mucosal injection of soy (n = 2), banana, apple, oats, and
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hazelnut. In all patients, luminal obstruction improved allow-
ing the passage of the endoscope around 10 minutes later
and was completely gone the following day. No patient
showed reaction to milk, wheat or egg, the most common
food triggers in EoE. While this study first proves the ability of
the esophagus for immediate reactions after local injection, its
usefulness to guide dietary therapy remains questionable.

Recently, an increasing role for IgG4 in EoE has been
recognized, after a seminal study which demonstrated a 45-
fold increase in IgG4 concentration compared to controls in
the esophageal tissues of adult EoE patients with active dis-
ease, as well as increased food-specific serum IgG4 to the
foods that are most associated with EoE: milk, wheat, egg,
and nuts [31]. Additional studies in children and adults con-
firmed these results [32-35]; tissue IgG4 levels correlated with
esophageal peak eosinophil count, degree of histological fea-
tures, and gene expression level of Th2 cytokines in subjects
with EoE [34], thus supporting the potential role of 1gG4 in
EoE. Prospective trials on the ability of IgG4 testing to guide
dietary elimination therapy in EoE were, therefore, warranted.
A recently published study developed and assessed
a CD4 + T-cell proliferation assay over blood samples obtained
from adult patients with well-identified food triggers for EoE
[36]. IgG4 assays were subsequently performed on esophageal
biopsies obtained from another cohort of adult patients with
active EoE, with the five individual foods which provided the
best agreement between the proliferation threshold and the
known food triggers. After the CD4 + T-cell proliferation and
IgG4 assays were complete, a total of 12 individualized diets
were created to span the 22 patients who received treatment.
After eliminating an average of 3.4 foods for 6 weeks under
nutritionist counseling, tissue eosinophil density reduced in
three quarters of the patients who were compliant with the
diet. However, only 4 out of 19 (21%) had less <15 eos/hpf,
a response rate that is even lower than previously reported for
targeted elimination approaches using traditional allergy
testing.

4. Empiric elimination diet: an evolving approach

In 2006, an empiric diet eliminating six food groups that
accounted for the majority of IgE-mediated food reactions
(milk, wheat, egg, soy/legumes, nuts, fish/seafood) was
reported to induce complete histologic remission in three
out of four pediatric patients with EoE. In particular, this
SFED protocol utilized no allergy testing, and was thus
empiric, based on the concept that avoidance of foods that
commonly cause immediate food hypersensitivity could also
resolve EoE [11]. Among patients who achieved histologic
remission, serial single-food reintroductions followed by
repeated endoscopies with biopsies allowed identification of
specific food triggers responsible for EoE in each individual
patient by documenting recurrence of eosinophilic infiltration
[37]. Though it became the standard in clinical practice, the
so-called SFED turned out to be quite unpopular for both
patients and physicians because of its high level of restriction
and the need for numerous endoscopic procedures. However,
it was the first reliable method to identify EoE-triggering foods
certainly, while allowing us to know the frequency the



944 A. J. LUCENDO AND J. MOLINA-INFANTE

different foods trigger and maintain EoE [38]. SFED was essen-
tial to develop subsequent simpler empirical dietary therapy
regimens.

4.1. Six-food elimination diet

After the first study with a SFED in children [11], research in
adults [39,40] demonstrated that this dietary approach
induced remission in a similar proportion of patients. A meta-
analysis of seven observational studies assessing SFED in
patients of all ages provided an extremely homogenous (/
statistic = 0) histologic remission rate of around 72% (95% Cl,
66-78%) [19], revealing it as the most reproducible dietary
approach for EoE. Of note, up to three quarters of patient
responders to a SFED have been found to have just one or
two causative foods after six food challenges and six endo-
scopic procedures [37].

Only a minority of patients had nuts, fish, and seafood as
food triggers for EoE, thus paving the way for implementation
of a simpler and easier elimination diet, the so-called four-food
elimination diet (FFED), able to loosen up the level of dietary
restriction and to reduce the number of endoscopies and
length of time needed to complete the reintroduction process.

4.2. Four-food elimination diet

In an attempt to optimize dietary restrictions and endoscopic
procedures for dietary therapy in EoE, the FFED was devel-
oped to eliminate the four most common food triggers in EoE
elucidated within the SFED studies (cow’s milk, wheat, eggs
and soy/legumes), while allowing the consumption of the
remaining. The first experience with a FFED was published as
an abstract by Gonsalves et al. [41], who treated 13 adult
patients, 8 out of them achieving histological remission of
EoE (<10 eos/hpf) after 6 weeks. Molina-Infante el at. carried
out the first research on FFED published as a full-text paper.
This prospective multicenter study on 52 adult patients with
EoE from Spain showed a 54% histologic remission rate [42].
Six of the 19 (31%) nonresponders to the FFED were success-
fully rescued with a subsequent SFED.

As for children, the effectiveness of a FFED has subse-
quently reported by Kagalwalla et al [43]: Seventy-eight
patients were prospectively recruited at four medical sites in
the USA; after 8 weeks, 50 patients (64%) were in histologic
remission, and symptoms score significantly decreased from
baseline. The most common food triggers identified were
cow’s milk (85%), egg (35%), wheat (33%), and soy (19%).

4.3. Step up 2-4-6 food elimination diet

Studies on FFED showed that the food triggers found in more
than half of those who responded to this type of diet (espe-
cially children) could have been identified by starting with an
even simpler approach: a two-food elimination diet (TFED),
consisting in withdrawing from the patients’ diet cow’s milk
and wheat, while consuming egg or soy/legume was allowed
[42,43]. Accordingly, a step-up approach for dietary therapy in
patients with EoE (i.e., eliminating at first the one or two most

common food triggers and subsequently increasing the level
of restriction in non-responders) might result in notable
advantages. This approach was first assessed in 2018 in the
biggest multicenter study conducted so far for diets in EOE,
gathering 130 consecutive patients, among whom 25 were
children, from 14 centers, mostly in Spain [44]: All patients
underwent a TFED (milk and wheat) and non-responders were
offered to escalate to a FFED and eventually to a SFED, if
histological remission (<15 eos/HPF) was not observed.
A TFED led to histologic and symptomatic remission of EoE
in 43% of patients. In non-responders, stepping up to a FFED
provided remission to 60% of patients. Among non-responder
patients, SFED as a rescue therapy increase remission rates
overall to 79%. No differences in remission rates for the sub-
sequent diets were found between children and adults.

Compared to a top-down strategy, a step-up approach
provides numerous advantages, including reducing endo-
scopic procedures and shortening the diagnostic process
time by 20%, avoiding unnecessary dietary restrictions in
most patients, and identifying early responders with few
food triggers without need of a SFED. In addition, step-up
approach provided evidence that 90% of responders to
a TFED or FFED were found to have just one or two causative
foods, thus are definitively best candidates for maintenance of
EoE by dietary therapy. In contrast, responders to a SFED with
previous failure to a TFED and FFED were shown to have three
or more food triggers, including nuts and fish/seafood, which
discourage undergoing to a SFED due to the limited likelihood
of adhering to a proper diet to maintain EoE in remission in
the long term, except for really motivated patients.

A retrospective European registry of children from 13 coun-
tries has confirmed recently the efficacy reported for the initial
step-up elimination diet approach in EoE [45]: SFED induced
EoE remission in 68% of patients, a three-food elimination diet
(milk, wheat, and egg) in 46%, and a TFED in 32%.

4.4. Milk elimination diet: the next step?

Cow’s milk is reported as the most common food trigger for
EoE in both children and adults, and cow’s milk elimination
diet would be a first easier way to check the efficacy of
a dietary intervention. Evidence on its effectiveness has been
provided in the pediatric literature, where an encouraging
histologic remission rate or 61%-65% were provided by earlier
studies [14,46]. However, these studies were flawed by meth-
odological issues, as the inclusion of patients with EoE
induced after oral milk desensitization to treat IgE-mediated
cow’s milk allergy [14] and the concomitant initiation of PPIs
during cow’s milk elimination [46,47], a drug able to achieve
clinical and histological remission in 50% of patients with EoE,
both overestimating the effect of milk elimination. Data from
a better designed retrospective study have been provided
recently: 18 out of 31 (58%) children achieved histological
remission of EoE after undergoing strict cow’s milk elimination
[48]. An additional abstract reported on a series of 30 pro-
spectively recruited children with EoE, with 43% of them
achieving <15 eos/hpf after 6-8 weeks of milk elimination.
One or more symptoms resolved in 58% of responders [49].
A recent retrospective European registry showed much more
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Figure 1. Histologic remission rates broken down by age group and shown by different modalities of dietary therapy (elemental diet, empiric elimination diets, and
allergy testing-guided elimination diet) for EoE. SFED: six-food elimination diet; FFED: four food elimination diet; TFED: two-food elimination diet.

1-2 years. During follow-up no treatment-related complica-
tions were noted and none demonstrated nutrient deficiencies
or growth deceleration. However, all cases relapsed on rechal-
lenge with known food triggers.

As for adults, two studies reported that all patients who
strictly avoided foods known to trigger EoE had their disease
in clinical and histological remission for up to 3 years [39,40].
Two more recent studies in adults confirmed that adherence
to diet maintained durable histologic remission for up to
2 years of follow-up, together with sustained improvement
of symptoms and reversion of endoscopic features of EoE
[53,54]. However, a high rate of non-adherence and diet ces-
sation were reported in these last studies, which led to disease
recurrence. In fact, adherence represents a real problem, espe-
cially for adults, that limits the number of patients remaining
on a food elimination diet in the long term. Identification of
barriers to adherence to further define the optimal candidates
for dietary treatment is essential to succeed with dietary treat-
ment in the long term.

As dietary therapy is posed as a long-term intervention,
some concerns have arisen in the literature regarding the
effect of elimination diets on anthropometric profiles and
growth specially in children with EoE [43,55], especially after
recent longitudinal studies of children with persistent IgE-
mediated cow’s milk allergy showing an increased risk of not
reaching their growth potential in adulthood [56,57]. Despite
dietary therapy is considered to be generally safe in the long
term, nutritional monitoring and appropriate dietary interven-
tion are of particular importance in at-risk individuals, includ-
ing children with IgE-mediated food allergies who avoid more
than 3 food groups [58]. Although weight and body mass
index can reduce slightly in children after starting an empiric
elimination diet, they increase from baseline after completing
food reintroduction [43]. In any case, we advise regular assess-
ment of macro and micronutrients in patients of all ages
treated with elimination diets by a dietitian with counseling
regarding replacement [58,59]. A sustained and prolonged
food avoidance leading to loss of immunological tolerance
to food involved in triggering EoE so that a serious reaction

to it can be generated in case of accidental consumption is an
additional potential risk that should be also considered [59].
The potential effect of milk, wheat, and legume avoidance on
intestinal microbiota (sources of prebiotic carbohydrates)
deserves further consideration.

6. Barriers and limitations for setting up dietary
therapy for EoE

Dietary therapy for EoE is not a panacea, and despite full
adherence, a proportion of patients will never respond. In
addition, diet abandonment and lack of adherence are not
uncommon, especially in adolescents and adults, thus frustrat-
ing the efforts, resources and time invested in this treatment
choice. The decision to set up a dietary treatment must be
shared and agreed by the patients and/or their parents, who
are the ones who will take most of the effort. Dietary therapy
is thus patient-centered and before initiating it, potential short
and long-term barriers should be identified [60].

To begin with, patients suffering from IgE-mediated food
allergies (a common comorbid condition in children with EoE)
or those who are subjected to additional food restrictions, as
gluten-free diet for patients with celiac disease, are not the
best candidates for dietary therapy [61]. EOE usually will not be
caused by food patients usually avoid so additional food
restrictions to treat EoE should be added to the former; exten-
sive food restrictions will impair HRQoL by enormously hinder-
ing cooking or social life.

Patient lifestyle and their family habits should also be
considered; the initial phases of an elimination diet are the
most restrictive and make it virtually impossible to eat at
restaurants or consuming highly processed products. In addi-
tion to the time needed to buy food stuffs and cooking them
at home, patients’ work and school schedules must be taken
into account. If a patient cannot usually have lunch at home or
take his/her prepared food to work or school, a proper adher-
ence to the diet will not be guaranteed. Parents, caregivers or
family members responsible for providing food to patients
must be informed and have the skills to support the patient’s



diet [58]. Social events that revolve around food, such as
weddings or corporate meals, should be restricted during
the study period with an empiric elimination diet.

Elimination diets entail additional expenses for patients
with EoE or their families. Difficulties in finding processed
foods free of milk, gluten, eggs, or soy make it necessary to
buy unprocessed foods in grocery shops instead of supermar-
kets if food allergen labeling is not complete, and cook them
at home. A SFED resulted in a 17.4% weekly cost increase
regarding a regular diet in the United States [62]. Patients
must be informed of this cost and logistical burden when
selecting dietary therapy to treat EoE.

Nutritionist resources have been proposed as essential
when implementing dietary therapy for EoE [58,59], including
to screen for nutritional risks and nutrient deficiencies.
Certainly, EOE may have detrimental effects in small children
and toddlers due to poor intake and specific food-related
symptoms. However, most of patients with EoE develop cop-
ing strategies that allow them to maintain a proper nutri-
tional status, therefore macro or micronutrients deficiencies
are rarely found in older children, adolescents and adults
[63,64]. It is preferable to provide individualized dietary
advice regarding the number of foods that are eliminated
and the nutritional quality of those that are allowed. The
literature provided evidence, however, that involving
a nutritionist is not necessarily required to succeed with
dietary therapy, if written practical advice is provided to
patients or parents including detailed instructions to read
food labeling, lists of ingredient and recommended samples
menus [40,42-44].

Finally, as repeated endoscopies with biopsies are an essen-
tial component in a food reintroduction protocol [65], this
should be discussed with patients to ensure willingness to
proceed. Patients accept repeated endoscopies and therefore
dietary therapy if systematic sedation is provided for all endo-
scopic procedures. Flexibility in scheduling and rescheduling
endoscopic appointments depending on the histological
results is also advisable [66].

7. Keys to succeed in dietary therapy for EoE

The success of the diet is based on adequate patient selection,
with a patient-based strategy designed to overcome potential
barriers. Some practical advices are proposed below:

7.1. Selecting the appropriate patient

Best candidates for dietary elimination are motivated patients
who are willing to undergo repeated endoscopic procedures
and empowered to effectively manage the limitations that an
extensive diet may impose on their social or work activities. When
to start a diet should also be considered, advising against vaca-
tions or periods with planned trips in the forthcoming few weeks.
Patients with evidence of nutritional deficiencies or those with
other concomitant food allergies or intolerances already on diet-
ary restriction should be considered to be better managed with
PPIs or swallowed topic steroids.
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7.2. Discuss alternative therapeutic options before
taking a decision

Dietary elimination represents a first line therapy that should
be offered as an alternative to PPIs and topical steroids, or
after failure of the aforementioned treatments [12]. Detailed
information on expected remission rates obtained with each
option should be provided to patients and/or their parents,
with pros and cons of each treatment plan and trying to
identify the goals of the dietary revised. Severe symptomatic
patients may benefit best from swallowed topical corticoster-
oids, and dietary therapy can be further tested while not
receiving topical steroid therapy [67].

7.3. Select the appropriate dietary strategy

A step-up empiric elimination diet should be currently offered
to patients of all ages, as it is a reasonable initial dietary
approach for EoE. However, a FFED provides a higher remis-
sion rate and might be acceptable for adults, while young
children could benefit of assessing initially empiric milk elim-
ination. Elimination of more than four food groups should be
discouraged; 90% of patients who did no responded to a FFED
had 3 or more foods independently triggering EoE [44], which
might make long-term restriction unfeasible in real life, lead-
ing to the abandonment of dietary therapy

A step-up approach for empiric elimination diet has been
demonstrated to be cost-effective in terms of reducing the
number of endoscopies and the time required to complete
a food reintroduction protocol to identify food triggers for EoE
[44,52]. All elimination diets should be instituted for
a minimum of 6 weeks and always followed by esophageal
biopsies applied during an endoscopic procedure. The patient
must be aware that neither symptoms nor endoscopic fea-
tures alone without histologic results can accurately guide the
reintroduction process [65]. Elemental diets and allergy test-
ing-directed food elimination are no longer recommended out
of investigational protocols or in special situations.

7.4. Response to diet and subsequent food
reintroduction

Patients should begin with the end in mind. Once disease
remission has been achieved with diet, the reintroduction
process can take many months. If histological remission is
documented after eliminating several foods or groups of
foods, these should be reintroduced individually while conti-
nuing the diet (one at a time), generally for a minimum of
6 weeks. However, a recent study suggested that 2 weeks may
be sufficient to induce the histopathological changes that
define active EoE after food challenge [68]. The more food
removed, the longer the food reintroduction process will take.
Intermittent breaks during the process are feasible and
strongly recommended. The final goal of dietary elimination
and reintroduction will always be identifying which foods
trigger esophageal inflammation to design an individualized
diet that avoids culprit food antigens in the long term [66].
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7.5. Ensure dietary antigens are eliminated from the diet

The need to restrict multiple food allergens makes it difficult
both buying adequate food and cooking. Patients should be
provided with clear written information about how to read
and interpret labeled food products, and what specific foods
frequently consumed are permitted and prohibited. To
improve the control on each component of a recipe, we
strongly recommend patients, whenever possible, cooking by
themselves at home, instead of consuming industrially pre-
pared meals. In addition, patients should be instructed on how
to avoid cross-contamination between their own diet and that
of the other family members. Cow’s milk proteins show cross
reactivity with those of sheep’s and goat’s milk, so all mam-
malian milk derivatives should also be avoided. Milk protein
hydrolyzates, however, are well tolerated by EoE patients [69].
As for wheat, risk of cross-contamination and concerns of
possible cross-reactivity among related grains of barley and
rye [70], led most of recent studies to restrict gluten-
containing grains in empiric elimination diets [42,44]. In con-
trast, expert opinion advised against extending wheat elimina-
tion to other gluten-containing grains [71]. Studies on clinical
cross-reactivity among gluten-containing grains are still
required in EoE.

7.6. Coping with avoidance of common foods

Milk, wheat, egg, and, to a lesser extent, soy/legumes, the
major triggers in EoE, are foods commonly consumed and
widely distributed in Western diets. Avoiding either might be
troublesome for patients, and practical advice to effectively
replace some foods for appropriate alternatives in terms of its
nutritional and culinary capacities, while limiting the impact of
the diet on their social activities, is required. The participation
of a dietitian can help the patient with resources for cooking
varied and nutritious menus.

Diet compliance problems often arise in older children,
adolescents, and young adults, so more emphasis should be
placed on the above aspects in these patients.

8. Uncertainties and unsolved issues of dietary
therapy in EoE

Accumulated evidence shows that EoE is essentially triggered
by food antigens, with an increasingly less recognized role for
environmental allergens. However, the different dietary
approaches have provided maximum efficacy rates of up to
70%-96% [19]. The main differences between elemental and
empiric SFED diets basically consist of the possibility of con-
suming meat, fruits and vegetables, which potentially explains
the 20% difference in the effectiveness of both interventions.
Meats are minimally allergenic [72], and are usually cooked
thus more of their allergenic proteins denatured by the effect
of heat. Fruits and vegetables, therefore, would be considered
as major triggers for EoE in nonresponders who properly
performed a SFED or more extended empiric schemes. In
fact, most adult EoE patients exhibit sensitization to cross-
reactive panallergen components, including profilins [73] and
lipid transfer proteins (LPT) [74], which are mostly found in

food of vegetal origin. Similar results have been also provided
in children [75].

From the initial description of the SFED in 2006, a 6-week
course of treatment has been considered the minimum length
of time to achieve histologic remission of EoE. Most trials have
followed this rule [40,41,44,68], with only a minority prolong-
ing food restriction before endoscopy up to 12 weeks [50,76].
It is likely that the longer the duration of the restriction, the
more difficult it will be to maintain adherence to the diet [47],
but the effectiveness of the diet could be increased [76]. After
achieving remission by eliminating several foods or food
groups, they should be individually reintroduced one at
a time, while continuing on the diet. Patients should be
advised to consume or be exposed to a certain amount of
each reintroduced food almost daily, with an endoscopic pro-
cedure after each individual food reintroduction. The accurate
duration of each food challenge remains unknown; most
authors have considered that food reintroduction should be
undertaken for a minimum of 6 weeks, but some trials
obtained equivalent results after only 2-week challenges
[29,68], conditioned to the lack of recurrence of inflammation
in the immediately preceding endoscopy.

Sedation for endoscopic procedures is key to engage
patients with empiric elimination diets. Propofol is not contra-
indicated in patients with EoE sensitized or allergic to egg, soy
or peanut irrespective of age [77-79]. Repeated propofol seda-
tion is considered safe, even in children [80].

Dietary therapy constitutes both an induction and mainte-
nance treatment of EoE, and adherent patients maintain
remission in the long term. A number of patients might
develop spontaneous tolerance to culprit food after prolonged
remission, while some others could lose response because of
airborne allergens [22]. Further studies should be carried out
to shed light on this issue. Finally, some patients with milk-
induced EoE have been documented to tolerate cooked milk
[48,81]. Nevertheless, the proportion of patients and its impact
on improving HRQoL or inducing subsequent milk tolerance
merit further evaluation.

9. Expert opinion

Treatment of EoE is by far the aspect that has changed the
most in the last decade [1], and dietary therapy has not been
an exception. Currently, diet represents a first-line therapy for
induction and maintenance of remission of EoE. Despite its
moderate effectiveness, dietary therapy represented the pre-
ferred choice to treat patients after PPl or swallowed topical
steroids failure, according to a recent multicenter registry of
clinical practice [12]. In fact, diet is the only therapy that
targets the primary cause of EoE; its low cost and excellent
safety profile definitely constitute additional advantages.
However, the high level of restriction imposed by elemental
diets or SFED (the only alternatives with an efficacy compar-
able to the most effective drugs in the treatment of EoE)
limited the role of dietary therapy as an acceptable alternative
for many patients and doctors dealing with this disease. Only
over the last few years, adoption of new simpler dietary
schemes, which begin with a minimum level of restriction,
progress to a greater one in case of non-response, and applies



the maximum restriction to exceptional cases or highly moti-
vated patients, has represented a change from a ‘top down’
approach (starting with the highest level of restriction) to
a much more rational ‘step up’ strategy.

Due to multiple disadvantages and obstacles inherent to
elemental diets for EoE, and the neglected utility of current
allergy testing to address dietary restrictions in these patients,
dietary approaches based on empiric food elimination have
become widespread in recent years, as the only alternative
capable of precisely identifying and restricting the foods
responsible for EoE in each individual patient. Despite its
high level of restriction, experience on SFED allowed to
know that the most common food triggers in children and
adults from the United States, Europe, and Australia are by far
cow’s milk, followed by wheat/gluten and egg. Legumes seem
to be important solely in Spain and other Mediterranean
countries, where they are regularly consumed, while soy pre-
dominates in the United States. The change in the paradigm
on use of dietary therapy for EoE that occurred in the last few
years determines that an empiric elimination diet step-up
strategy is now well-established as the initial approach for
dietary treatment. The advantages of starting with a TFED
are clearly demonstrated in clinical practice [44] and milk
elimination also begins to be shown as an efficient strategy
[47,48]; computer-based simulation models support these
approaches [52] and favor considering dietary therapy as
a real, effective, and feasible option to be offered to patients
with EoE, which corrects the food allergy that triggers the
disease and dispenses young patients with the chronic use
of medications.

However, almost all studies dealing with dietary therapy of
EoE have been carried out in countries of European cultural
(and culinary) origin, but the foods that cause EoE here may
not be the same for other regions [82]. Differences in geogra-
phical patterns of food consumption among countries have
not been studied yet.

Success of dietary therapy for EOE mostly relies on provid-
ing patients with simple instructions to identify food allergens
and practical tips on how to replace foods to avoid with
permitted alternatives. Clinicians also need clear instructions
to effectively put into practice dietary recommendations [66].
Variations among different available diets (eliminating wheat
against gluten, cow’s milk or also those of other mammalians
to avoid cross-reactivity) may not contribute to homogenize
standards in clinical practice. Recommendations should not be
based on expert judgment [71], but rather on well-
documented empirical evidence.

Aside of cross-reactivity matters, the optimal duration of
dietary elimination required to induce remission needs to be
clarified, as this is a critical issue of high relevance. Up to now,
the duration of dietary therapy required to define success
have arbitrarily been defined in around 6 weeks, and the
impact of different lengths of initial treatment has been sel-
dom assessed [76]. Some evidence has suggested that dense
eosinophilic infiltration in baseline mucosal biopsies could
require a longer diet duration to achieve complete histological
remission [40,76]. However, a 12-week duration led to a lower
than expected efficacy in other studies [50]. Similarly, the
duration of food challenge should be properly defined in
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order to assess the impact of short challenge periods in redu-
cing the study time required by patients to complete food
reintroduction.

Finally, other unsolved issues for dietary therapy in EoE
include its effects in reversing subepithelial fibrosis and its
potential impact on HRQoL of patients with EoE. On the first
matter, one single study demonstrated improvements in eso-
phageal body distensibility by measured with endoFLIP
achieved with diet (and medical) therapies in the short term
without need of esophageal dilation [83]. Detractors of dietary
therapy for EoE have claimed that eliminating staples foods
from a regular diet may impair patients’ HRQoL. However, no
study has appropriately evaluated the effects of long-term food
avoidance on HRQol of EoE patients. Any effective therapy able
to induce symptomatic control and histologic remission of EoE
potentially increases HRQoL [4]. However, several factors may
contribute to the negative impact of EoE on HRQL, despite the
fact patients could have achieved remission of the disease.
These included its chronic nature, a management that entails
a demanding and permanent drug-based of restrictive diet, the
possibility of finding other affected family members, the limita-
tions that a diet imposes on family and social activities, and the
psychological distress that all these factors generate. Experience
in celiac disease has shown that commencing and following
a gluten-free improves both symptoms and HRQoL, despite the
restrictions this type of diet imposes [84-86]. The degree of
adherence to a gluten-free diet has been shown to be an
essential factor in the HRQL of celiac patients, with better
results in patients with total adherence [84,87]. These results
may mirror what happens in EoE, where the HRQoL measured
with a disease-specific validated instrument showed no differ-
ence between adult patients who maintained controlled their
disease with diet or drugs [88].
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