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Abstract
Eosinophilic esophagitis (EoE) is a clinicopathological 
entity characterized by a set of symptoms similar to 
gastroesophageal reflux disease and eosinophilic infil-
tration of the esophageal epithelium. EoE is an emerg-
ing worldwide disease as documented in many coun-
tries. Recent reports indicate that EoE is increasingly 
diagnosed in both pediatric and adult patients although 
the epidemiology of this new disease entity remains 
unclear. It is unclear whether EoE is a new disease 
or a new classification of an old esophageal disorder. 
Esophagogastroduodenoscopy (EGD) and biopsies with 
histological examination of esophageal mucosa are re-
quired to establish the diagnosis of EoE, verify response 
to therapy, assess disease remission, document and 
dilate strictures and evaluate symptom recurrence of 
EoE. Repeated endoscopies with biopsies are necessary 
for monitoring of disease progression and treatment 
efficacy. EGD has a fundamental role in the diagnosis 
and management of EoE, forming an essential part of 
the investigation and follow-up of this condition. EoE 
is now considered a systemic disorder and not only a 
local condition with an important immunological back-

ground. One of the aims of research in EoE is to study 
non-invasive markers, such as immune indicators found 
in plasma, that correlate with local presence of EoE in 
esophageal tissues. Studies over the next few years will 
provide new information about diagnosis, pathogen-
esis, endoscopic/histologic criteria, non-invasive mark-
ers, novel and more efficacious treatments, as well as 
establishing natural history. Randomized clinical trials 
are urgently called for to inform non-invasive diagnos-
tic tests, hallmarks of natural history and more effica-
cious treatment approaches for patients with EoE. The 
collaboration between pediatric and adult clinical and 
experimental studies will be paramount in the under-
standing and management of this disease.
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INTRODUCTION
Eosinophilic gastrointestinal disorders are increasingly 
described diseases that are characterized by eosinophilic 
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infiltration and inflammation of  the gastrointestinal 
tract in the absence of  others identified causes of  eo-
sinophilia. These disorders include eosinophilic esopha-
gitis (EoE), eosinophilicgastroenteritis, and eosinophilic 
colitis[1].

EoE is a clinical entity characterized by a set of  symp-
toms similar to gastroesophageal reflux disease (GERD) 
with eosinophilic infiltration of  the esophageal epithe-
lium[2]. EoE is an emerging worldwide disease as docu-
mented in many countries[3-9]. During the last decade, pe-
diatric and adult specialists including gastroenterologists, 
allergists and pathologists have published a multidisci-
plinary body of  literature solidifying the position of  EoE 
as a distinct clinicopathological entity[10].

With the accumulating data providing evidence that 
EoE appears to be an antigen-driven immunologic pro-
cess with multiple pathogenic pathways, a new conceptual 
definition is proposed to highlight that EoE represents a 
chronic, immune/antigen-mediated disease characterized 
clinically by symptoms related to esophageal dysfunction 
and histologically by eosinophil-inflammation[11].

The primary symptoms of  EoE are also observed in 
patients with chronic esophagitis. However, in contrast 
to GERD, EoE is typically associated with normal pH 
probe results, occurs more frequently in males (75% to 
80%), and appears to have a common familial incidence 
and a high rate of  association with atopic diseases[1-3].

EoE affects all age groups but it was first described 
in children because routine biopsies are common practice 
in pediatric gastroenterology[12,13]. Recent reports indicate 
that EoE is increasingly diagnosed in both pediatric and 
adult patients although the epidemiology of  this new dis-
ease entity remains unclear[14].

Epidemiological data indicate that EoE is now the 
second leading cause of  chronic esophagitis, after GERD, 
and is a frequent cause of  dysphagia[15]. A potential genet-
ic component is suggested not only by the male predomi-
nance, but also by the increased number of  white people 
affected and the augmented incidence in familial cases[16]. 
Familial clusters of  EoE have been described, although 
the exact susceptibility loci for familial and sporadic dis-
ease require further clarification[17].

The prevalence of  EoE seems to be rising, although 
increased detection is likely to have contributed to a 
change in prevalence statistics. According to a recent 
review the number of  new patients has increased on an 
annual basis[16]. The authors suggested that although the 
background to this rise of  EoE remains unclear, it is 
probably similar to the increase seen in other atopic dis-
eases such as asthma and atopic dermatitis[16,18].

A recent electronic survey demonstrated that EoE is 
diagnosed more often in northeastern American states 
and urban areas than in rural settings[19]. Another recent 
systematic review of  published literature stated the preva-
lence of  EoE in adult populations varies considerably. 
It is high in dysphagia patients, quite low in population-
based studies and intermediate among unselected endos-
copy patients[7].

DeBrosse et al[20] have recently demonstrated a dra-

matic increase of  incidence of  new cases of  esophageal 
eosinophilia over a 17-year period in their institution, but 
when corrected for the large increase in the number of  
esophagogastroduodenoscopy (EGD) performed, there 
was a stable proportion of  esophageal eosinophilia per 
EGD. They suggest that EoE is not a new disease but 
instead is a new classification of  a persistent esophageal 
disorder[20].

According to guidelines, EoE can only be diagnosed 
by endoscopy and biopsy with the finding of  15 or more 
eosinophils per high-power field (hpf) of  esophageal tis-
sue after aggressive treatment for gastroesophageal reflux 
medications[1,2]. An updated consensus report noted im-
portant additions since the 2007-consensus including a 
new potential disease phenotype, proton pump inhibitor-
responsive esophageal eosinophilia, and genetic modifi-
cations that included EoE susceptibility caused by poly-
morphisms in the thymic stromal lymphopoietin protein 
gene[11].

Endoscopic findings coupled to histology have been 
used to support a diagnosis of  EoE, and to assess re-
sponse to therapy. Some patients may need endoscopic 
dilations in the case of  eosinophilic strictures.

The treatment of  EoE in the majority of  children 
relies on elemental diets or elimination of  one or several 
food allergens. In older children and adults, treatment 
usually involves a topical corticosteroid or short courses 
of  systemic steroids. Monitoring of  treatment response 
requires repeated esophagogastroscopic examinations 
and esophageal biopsies[1,2,11].

There have been few randomized controlled trials 
investigating optimal EoE management, and currently 
there is a paucity of  reliable prognostic data regarding 
the long-term outcome of  untreated patients. Among the 
different therapeutic approaches suggested for EoE none 
has absolute advantages[18,19]. Options should therefore be 
chosen on a patient-by-patient basis given their character-
istics, their sensitivity to various allergens and treatment 
responses. This multidisciplinary approach to EoE is 
fundamental because of  the frequent association of  EoE 
and atopical manifestations. Coordination of  the work of  
gastroenterologists and allergologists is essential, and it is 
also very important to involve nutritional experts in cases 
of  significant food restriction.

The dramatic increase in prevalence of  EoE over 
the last decade provides clinicians with new explanations 
for previously unexplained food impaction, dysphagia, 
heartburn, chest pain, vomiting and abdominal pain in 
children and in adults. Clinicians are faced with complex 
issues regarding the diagnosis and optimal management 
of  these often difficult-to-treat patients. This review 
highlights some important aspects of  EoE and special 
considerations in the contribution of  endoscopy in the 
management of  the condition.

DIAGNOSIS OF EoE
According to the American Gastroenterological Associa-
tion and the First International Gastrointestinal Eosino-
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phil Research Symposium (FIGERS), as recommended 
by the consensus report, EoE is a clinicopathological en-
tity and its diagnosis is dependent on the demonstration 
of  high eosinophilic counts in esophageal biopsies from 
a patient with symptoms of  esophageal dysfunction and 
the exclusion of  GERD[1,2]. An increasing body of  infor-
mation describes a subset of  patients whose symptoms 
and histological findings are responsive to proton pump-
inhibitor (PPI) treatment and who might or might not 
have GERD[11]. The new guideline continues to define 
EoE as an isolated chronic disorder of  the esophagus 
diagnosed by both clinical and pathological features but 
also describe a new disease phenotype, i.e., proton pump 
inhibitor-responsive esophageal eosinophilia[11].

The leading symptom of  EoE in adolescents and 
adults is dysphagia for solids with the imminent risk 
of  prolonged food impaction. Furthermore, patients 
frequently report retrosternal pain that is unrelated to 
swallowing activity. For this reason, esophageal biopsies 
should be taken to look for histological evidence of  EoE 
in adult patients with unexplained dysphagia, even if  
results of  endoscopy appear normal or identify other po-
tential cause of  dysphagia[11].

Clinical manifestations of  EoE in infants and children 
are nonspecific and vary by age but are predominantly 
feeding difficulties[11]. The diagnostic guidelines regarding 
this disorder are evolving continuously as more is learned 
from ongoing research. However, diagnosis based on 
symptoms alone is not feasible. The clinical and histo-
pathologic distinctions between EoE and GERD remain 
controversial and are based on limited data[20].

The number of  eosinophils used to define EoE has 
varied widely in different publications and there are limit-
ed numbers of  studies comparing patients with EoE and 
GERD[21]. Recent data report a substantial number of  
patients (30%) previously diagnosed with reflux esopha-
gitis between 1982 and 1999 with histological evidence 
of  EoE[20]. These patients were predominantly male and 
distinguished from patients with chronic esophagitis by 
a chief  complaint of  dysphagia[20]. Another important 
feature in the diagnosis is the absence of  eosinophilia in 
others parts of  gastrointestinal with mainly normal gas-
tric and duodenal biopsies.

The diagnostic criteria have varied considerably not 
only in terms of  eosinophil counts (5 to 30 eosinophils/
hpf) but also in the definition of  hpf, and the method of  
counting eosinophils[22].

Intraepithelial eosinophilia is considered the cardinal 
histopathological feature, although it is not limited to 
EoE, and may be seen in a variety of  other conditions 
including GERD, drug-related esophagitis, infections, 
Crohn’s disease, eosinophilic gastroenteritis[22]. Other 
characteristics including eosinophilic micro abscesses and 
involvement of  the long esophageal segment, albeit in 
a patchy distribution, have been observed to be associ-
ated with EoE[22] (Figure 1). Reactive mucosal changes 
such as basal cell hyperplasia and papillary elongation 
are other important features that can also be associated 
with GERD but may be more pronounced in EoE[21,22]. 
Aceves et al[23] have found pan-esophageal eosinophilia 
associated with pan-esophageal basal zone hyperplasia. 
They showed in children that biopsy specimens with less 
than 5 eosinophils per hpf  never demonstrated basal 
zone hyperplasia. Studies have documented submucosal 
fibrosis and subepithelial sclerosis as important features 
of  EoE[22,24,25].

Recently Lee et al[22], comparing 23 cases of  EoE com-
pared to 20 cases of  GERD in an adult cohort, found that 
EoE patients had significantly higher eosinophils counts 
in proximal (39.4 vs 0.6 eosinophils/hpf) and distal biop-
sies (35.6 eosinophils/hpf  vs 1.9 eosinophils/hpf) with 
high eosinophils counts (> 15/hpf) in proximal biopsies 
being an exclusive feature of  EoE (83% vs 0%).

It is recognized that EoE tends to involve the esopha-
gus more proximally than GERD[22,26]. Another major 
EoE diagnostic finding in that study was subepithelial 
sclerosis[22]. While intense eosinophilic infiltration most 
probably represents EoE, the diagnostic dilemma lies in 
those patients with biopsies that show intermediate num-
bers of  eosinophils (5-15/hpf). In these cases additional 
pathological diagnostic features are necessary[27].

The diagnosis of  EoE remains the responsibility 
of  the gastrointestinal endoscopist and the pathologist 
because confirmatory endoscopic biopsies from esopha-
geal mucosa are still the only means of  establishing 
the diagnosis and assessing the effectiveness of  treat-
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Ferreira CT et al . Endoscopy and eosinophilic esophagitis



ment. Because the range of  eosinophil numbers in EoE 
and GERD varies considerably, the potential exists for 
esophagitis with more than 15 eosinophils/hpf  in the 
esophageal mucosa to respond completely to antireflux 
therapy[11,22,27-29]. In that setting, the clinical diagnosis 
could therefore be ‘‘GERD with reflux esophagitis,’’ 
despite the histological diagnosis of  EoE, or according 
to the new guidelines it could be the phenotype “PPI-
responsive esophageal eosinophilia”. The number of  
eosinophils in reflux esophagitis is typically fewer than 
7/hpf[27]. However, recent reports of  children and adults 
who have large numbers of  eosinophils consistent with 
EoE that responded to antireflux therapy lead us to be 
careful in assigning a clinical diagnosis[28,29]. This should 
be done only when additional information supports the 
diagnosis. Without clinical and pathologic follow-up EoE 
might well be overestimated[29]. Until more is known re-
garding this subgroup of  patients, they should be given 
diagnoses of  PPI-responsive esophageal eosinophilia[11]. 
Clinical judgment, as well as information derived from 
therapeutic response to PPI, impedance-pH monitoring, 
or both, should be taken into consideration to differenti-
ate carefully between GERD-esophagitis and EoE[11].

PPI responsiveness or diagnostic testing (pH moni-
toring) might not adequately distinguish between GERD 
and EoE[11]. Future studies could help to determine 
whether PPIs may have a potential anti-inflammatory 
property or a barrier-healing role that helps to decrease 
an immune-antigen-driven response[11].

ENDOSCOPY FINDINGS IN EoE
EGD and biopsies with histological examination of  
esophageal mucosa are required to establish the diagnosis 
of  EoE, verify response to therapy, assess disease remis-
sion, document and dilate strictures and evaluate symp-
tom recurrence of  EoE. EGD is an essential part of  the 
investigation and follow-up of  EoE[1].

In contrast to the variable history and characteristic 
histology, endoscopic abnormalities can be very sug-
gestive of  EoE, but can often be unremarkable or mis-
leading[19,21]. EoE presents a variety of  signs, evoking an 
endoscopic pattern that is neither disease specific nor 

consistent in a range of  examinations[30]. In general, find-
ings of  endoscopic mucosal abnormalities are used to 
support or refute a diagnosis of  EoE and they are very 
important in assessing the response to treatment[31].

Repeated EGDs are often required to assess the ef-
ficacy of  any therapeutic intervention for EoE. In addi-
tion, endoscopy potentially allows dilatation of  esopha-
geal strictures. 

Characteristic upper endoscopic features in EoE in-
clude mucosal friability, erythema and loss of  vascularity, 
linear furrowing, white plaques or exudates, concentric 
rings (esophageal “trachealization”), delicate mucosa 
(crepe-paper mucosa) prone to tearing and diffuse lumi-
nal narrowing or strictures. Another important finding of  
EoE is eosinophilic infiltrates in endoscopically normal 
esophagus. Significant intraepithelial eosinophilia can be 
found in about one third of  patients with grossly unre-
markable mucosa[3,32].

White mucosal plaques are a common feature, re-
flecting fibrinous exudates due to epithelial eosinophilic 
inflammation (Figure 2). Although the exact etiology is 
not known, the plaques are thought to represent eosino-
philic abscesses on the surface of  the esophageal mucosa. 
They may be mistaken for esophageal candidiasis and 
esophageal biopsies (culture) are, therefore, necessary to 
differentiate these disorders. While not pathognomonic, 
rings, linear furrows, or white plaques on endoscopy 
are very suggestive of  EoE (Figure 3). The presence or 
absence of  these endoscopic findings is used by most 
gastroenterologists, in making a diagnosis of  EoE, to 
guide biopsy decisions, and to assess a patient’s response 
to therapy. It is still unclear whether endoscopists can 
reliably and accurately identify these findings. While the 
exact cause of  the furrowing and ring-like formation is 
unknown, they are thought to represent tissue edema, 
inflammation and possible fibrosis. Chronic inflamma-
tion is of  concern as it may cause progressive scarring, 
strictures, and potentially result in permanent narrowing 
of  the esophagus[29,32]. Liacouras et al[3] reported retro-
spectively on a total of  381 pediatric patients (66% male, 
age 9.1 ± 3.1 years) who were diagnosed with EoE; 312 
presented with symptoms of  gastroesophageal reflux and 
69 with dysphagia. Endoscopically, 68% of  patients had a 
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visually abnormal esophagus: 41% had vertical lines, 12% 
had concentric rings, and 15% had white specks. Among 
those patients, 32% had a normal-appearing esophagus 
despite severe histological esophageal eosinophilia. The 
average numbers of  esophageal eosinophils (per 400 × 
hpf) proximally and distally were 23.3 ± 10.5 and 38.7 ± 
13.3, respectively[3].

In a retrospective study of  29 patients from southern 
Brazil with a median age of  7 years (76% male) we have 
found 24% with a normal-appearing esophagus, 48% 
with vertical furrowing, 41% with white mucosal plaques, 
and only 7% with concentric rings[6]. Several patients pre-
sented more than one feature as white specks and linear 
furrowing (Figures 4 and 5).

The FIGERS consensus guideline recommend tak-
ing several biopsies from different levels along the length 
of  the esophagus, regardless of  its macroscopic appear-
ance[1]. Lower esophageal eosinophilia is common in 
GERD, and further counting of  eosinophils in the proxi-
malmucosa is needed to differentiate between GERD 
and EoE.

The patchy eosinophilic infiltration in proximal and 
distal esophageal mucosa is very important in the differ-
ential diagnosis with GERD. Therefore biopsies should 
be taken from several esophageal levels. Biopsies from 
stomach and duodenum should also be obtained to al-
low differentiation between EoE and a more widespread 
eosinophilic gastroenteritis[1,2]. It is noteworthy that a 
normal esophageal appearance does not rule out EoE[1-3].

A remaining unresolved question is which endoscopic 
signs reflect acute inflammation, and are therefore poten-
tially reversible, and which signs persist despite successful 
treatment of  the inflammation and are thus a possible 
manifestation of  esophageal remodeling[15]. EoE may also 
be ascertained incidentally in patients undergoing endos-
copy for other reasons. 

One recent study was conducted to assess inter- and 
intraobserver reliability of  endoscopic findings with 
white-light endoscopy and further adding narrow band 
imaging (NBI)[21]. Gastroenterologists identified rings 
and furrows with fair to good reliability, but did not reli-
ably identify plaques or normal images. Intraobserver 
agreement varied and NBI did not improve endoscopic 

recognition. The conclusion was that endoscopic findings 
might not be reliable for supporting a diagnosis of  EoE 
or for making treatment decisions[21]. Another report as-
sessing the value of  confocal laser endomicroscopy with 
video for the in vivo diagnosis of  EoE has indicated the 
potential of  this technique for the diagnosis of  this new 
entity[33].

In terms of  histology, the counting of  eosinophils 
can be problematic because they often lie just under 
the luminal surface of  the esophagus in EoE, and their 
number may be underestimated from a poorly oriented 
section in which the immediate subluminal area is outside 
the sample. The eosinophilia in EoE can be remarkably 
patchy, particularly during treatment. It is not unusual 
to have an abnormal biopsy specimen taken millimeters 
from another specimen that is completely normal. 

Studies in adults with EoE have established that six 
biopsies taken from the esophagus are enough for diag-
nosis. Fewer biopsies can miss the diagnosis because of  
sampling errors[25,34]. By using 15 eosinophils/hpf  as a 
threshold for diagnosis, one study identified that the sen-
sitivity of  a single biopsy was 73% and increased to 84%, 
97% and 100% when taking 2, 3 and 6 biopsies, respec-
tively[35]. According to the latest guidelines, 2 to 4 mucosal 
biopsies specimens of  the proximal and distal esophageal 
mucosa should be obtained[11]. Long-standing disease 
tends to create a ringed appearance, more common in the 
adult population with EoE. In addition, strictures, diffuse 
narrowing (so-called ‘‘small-caliber esophagus’’), and fri-
ability of  the epithelium, such that it longitudinally tears 
with passage of  the scope (tissue paper mucosa), can be 
features of  more long duration EoE.

Repeat endoscopy at appropriate intervals is needed 
to determine whether the inflammation has completely 
abated, irrespective of  the therapy initiated. Symptoms 
can resolve in 2 to 4 wk, regardless of  the type of  treat-
ment, but this is an unreliable measure of  inflammation 
because the absence of  symptoms does not assure the 
absence of  inflammation. Histological response to topi-
cal steroids is generally complete in 4 to 12 wk. Histologi-
cal response to dietary antigen elimination can be seen in 
4 to 8 wk but is remarkably variable, having taken more 
than 4 mo in some individuals[27].

Evidence-based guidelines on the frequency of  fol-
low-up endoscopy have not been published, and frequen-
cy varies in clinical practice. In some practices the endos-
copy is repeated 12 wk after diet or medication change, 
allowing sufficient time for a response to develop[27]. 
Incomplete responses are difficult to interpret and often 
require extension of  the trial and repeated endoscopy to 
access the impact of  therapy before changing the proto-
col[27]. Successful therapy results in complete resolution 
of  the inflammation. When partial responses occur they 
must be evaluated for the necessity of  more aggressive or 
alternative therapy, depending on the degree of  remain-
ing inflammation.

Chronic and active EoE is associated with tissue re-
modeling, manifest as deposition of  dense collagen in 
the lamina propria. There is risk for the development of  
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small-caliber esophagus and strictures, both of  which have 
been observed as consequences of  EoE in children and 
adults[30]. Assuring that esophageal histology has returned 
to normal seems to be an essential part of  the manage-
ment of  each patient, to prevent further injury to the 
esophagus. Endoscopic re-evaluation after diet or medica-
tion changes determines whether a specific therapy has 
achieved a complete histological response and forms the 
basis for future management, with the goal of  maintain-
ing clinical and histological remission to avoid long-term 
complications such as esophageal stricture formation[27].

Some subjects with more severe disease present with 
severe structuring, furrowing, and ortrachealization, or 
food impaction which may need mechanical dilation of  
the esophagus. Endoscopic dilation should only be con-
sidered in cases with persistent symptoms and reduction 
in the caliber of  the esophagus that have failed to re-
spond to medical therapies. After instrumentation, tearing 
of  the esophagus may occur in patients with moderate 
to severe inflammation. The mucosa may be extremely 
friable and may tear simply with the introduction of  an 
endoscope during a routine diagnostic study because of  
the underlying edema and fibrosis. More significant tears 
have been reported in patients with small caliber esopha-
gus or in patients undergoing esophageal dilatation.

EoE has been associated with an increased risk of  
esophageal mucosal tears induced by vomiting to dis-
lodge impacted food. However, Boerhaave’s syndrome 

or transmural perforation of  the organ resulting from 
vomiting induced to dislodge impacted food has rarely 
been reported[36]. This rare complication of  EoE has been 
documented in 13 reports, predominantly affecting young 
men in whom EoE had not been previously diagnosed, 
despite the majority having esophageal symptoms and a 
history of  atopy[36]. There are only two published cases of  
esophageal perforation in children, and these were man-
aged conservatively. Esophageal perforation caused by 
vomiting is a potentially severe complication of  EoE that 
is being increasingly described in literature. Therefore, 
patients with non-traumatic Boerhaave’s syndrome should 
be assessed for EoE, especially if  they are young men 
who have a prior history of  dysphagia and allergic mani-
festations[36].

The long-term consequences of  esophageal eosino-
philic infiltration, fibrous remodeling or possible modifi-
cation using different therapies are controversial. For these 
reasons, it is difficult to recommend common guidelines 
for all patients although EoE should be considered a 
chronic disease with intermittent symptoms, persistent 
histological inflammation which affects patients quality-
of-life[30]. Current guidelines suggest repeated biopsies for 
monitoring of  disease progress and treatment efficacy. 
Since repeated endoscopy with biopsy entails risks to pa-
tients and costs to the medical system, the current aim is 
to study immune markers in plasma that correlate with a 
local presence in esophageal tissues in EoE subjects.
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Figure 5  White specks and linear furrowing in the esophageal mucosa.
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CLINICAL AND PATHOLOGICAL 
FEATURES DISTINGUISHING EOE FROM 
GERD
Because EoE and GERD cannot be differentiated on 
the basis of  eosinophil counts alone, it can be a chal-
lenge to distinguish these disorders[21]. GERD and EoE 
need to be distinguished as they do not respond, in most 
of  patients, to the same treatment[34]. Patients with EoE 
present with symptoms similar to those of  GERD along 
with dense esophageal eosinophilia (with normal gastric 
and duodenal biopsies)[1,2]. Acid-induced esophagitis as a 
manifestation of  GERD is the most frequent confound-
ing diagnosis because reflux esophagitis may coexist with 
clinical EoE or mimic it histologically on hematoxylin- 
and eosin-stained sections. Few mast cells are present in 
reflux esophagitis, which may help in discriminating it 
from EoE at presentation provided special stains are ap-
plied to identify them, as they are not distinguishable on 
hematoxylin- and eosin-stained sections[37,38]. Some studies 
have identified increased numbers of  mast cells in EoE 
patients in comparison to patients with GERD[39]. In the 
same way, EoE shows degranulating and active eosino-
phils in esophageal epithelium and molecular studies show 
specific up-regulated genes. Microarray analysis reveals 
signature panels which are distinct between patients with 
GERD and EoE[37,38].

Given to the coexistence of  GERD in many cases of  
EoE and the effect shown by acid secretion inhibitors in 
controlling symptoms, in cases of  suspected EoE, it is ap-
propriate to carry out a therapeutic test using high dose 
PPIs over a period of  8 wk before repeating the endoscopy 
and taking further biopsies. This measure could correctly 
characterize those patients in whom EoE and GERD 
coexist and, in addition, would be better than monitoring 
the esophageal pH for ruling out GERD as the cause of  
eosinophilia[34,40]. It is only be possible to propose specific 
treatment for EoE when the persistence of  the eosinophil-
ic inflammatory infiltrate and the symptoms deriving from 
it continue in spite of  previous acid blockade[41].

In the latest guidelines the inclusion of  the new phe-
notype “PPI-responsive esophageal eosinophilia” chal-
lenges these concepts because therapeutic and basic stud-
ies as well as clinical experience have identified a potential 
anti-inflammatory or barrier-healing role for proton pump 
inhibition in patients with esophageal eosinophilia[11]. 
Potential explanations include healing of  a disrupted epi-
thelial barrier to prevent further immune activation, de-
creased eosinophil longevity, inherent anti-inflammatory 
proprieties of  PPIs, or unreliable diagnostic testing[11]. 
According to current guidelines, responsiveness to PPI 
therapy rules out EoE. However, this statement is being 
questioned, since recent reports have indicated in vitro an-
ti-inflammatory effects of  PPIs, independent of  acid sup-
pression[29]. Cortes et al[42] demonstrated that omeprazole 
improved murine asthma by down-regulating interleukin 
(IL)-4, IL-13 and signal transducer and activator of  tran-

scription factor 6. Zhang et al[43] have demonstrated that 
PPIs suppress IL-13-induced eotaxin-3 expression by the 
acid-independent mechanism.

Currently, neither histopathology nor distribution of  
inflammatory changes in esophageal biopsies predicts re-
sponse to PPI treatment[11]. Eosinophilic microabscesses 
and superficial layering of  eosinophils are more typical of  
findings associated with EoE than GERD[11].

Features of  GERD can coexist with EoE. Because 
of  this, separating the 2 disorders into distinct diseases 
may be very difficult. Several theories regarding this 
interaction have been proposed: GERD causes esopha-
geal injury with subsequent development of  esophageal 
eosinophilic infiltration; GERD and EoE coexist but 
are unrelated; because of  esophageal inflammation, EoE 
causes or contributes to the development of  secondary 
GERD (poor motility); GERD causes mucosal disrup-
tion contributing to the development of  EoE[44]. 

The high frequency of  GERD described in adult 
populations with EoE suggests that there may be more 
than a chance association between the two conditions[44]. 
A trial of  PPIs, even when diagnosis of  EoE is clear-cut, 
is recommended[44]. However, on some occasions PPI 
responsiveness as well as diagnostic testing might not be 
helpful in distinguish between GERD and EoE[11].

Dellon et al[45] performed the largest retrospective clini-
cal, endoscopic, and histological case-control study on 
data collected from 2000 to 2007 to differentiate between 
GERD and EoE. Data from 151 patients with EoE and 
226 with GERD were analyzed. Features that indepen-
dently predicted EoE included younger age, symptoms 
of  dysphagia, documented food allergies, observations of  
esophageal rings, linear furrows, white plaques, or exu-
dates and an absence of  a hiatal hernia by upper endos-
copy. In biopsy specimens, a higher maximum eosinophil 
count and the presence of  eosinophil degranulation were 
observed[45].

The identification of  histological features of  EoE 
in nearly 30% of  patients previously given diagnoses of  
reflux esophagitis suggests that EoE might have been 
under-diagnosed in the 1980s and 1990s[20]. On the other 
hand, Molina-Infante et al[29] demonstrated 75% of  un-
selected patients and 50% with an EoE phenotype re-
sponding to PPI therapy. They stated that patients with 
PPI-responsive eosinophilic infiltration are phenotypi-
cally indistinguishable from EoE patients, thereby over-
estimating EoE[29]. Dohil et al[46] have recently suggested 
that patients with PPI-responsive esophageal eosinophilia 
should have ongoing monitoring for EoE during PPI 
monotherapy because this is a transient phenomenon. 
A database search revealed children who had an initial 
histological response to PPI monotherapy but had recur-
rence of  esophageal eosinophilia and symptoms despite 
continued PPI therapy.

Additional follow-up studies are needed to better 
delineate EoE and GERD. In the pediatric EoE popula-
tion is important to define disease behavior and to assess 
whether pediatric and adult EoE represent a continuum.
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CONCLUSION AND FUTURE 
RECOMMENDATIONS 
The endoscopic data concerning EoE represent a distinc-
tive pattern of  nonerosive inflammatory disease that can 
involve superficial or deep esophageal layers and present 
with a variety of  clinical symptoms. Early recognition of  
these findings and their variability may lead to improved 
care of  patients who have EoE. Upper endoscopy with 
biopsies is essential for the diagnosis, and for assessing 
the follow up of  these patients. It is therefore crucial for 
the endoscopist to become familiar with the clinical and 
endoscopic EoE findings to ensure correct diagnosis and 
treatment. 

Emerging data has increased our knowledge of  EoE 
but important questions remain unanswered. Over the 
last decade pediatric and adult clinicians have published 
a multidisciplinary body of  information confirming EoE 
as a distinct clinicopathological entity. Significant diag-
nostic, therapeutic and prognostic uncertainties are still 
associated with EoE, because it is a relatively recently 
discovered medical condition[11].

Basic science has in recent years unraveled some of  
the underlying pathological mechanisms of  EoE, which 
lead to eosinophil recruitment, infiltration and activation 
as well as lesions in the esophagus. However, it is not yet 
clear which patient characteristics are associated with an 
increased risk of  stricturing disease and whether lower 
degrees of  symptoms or eosinophilic infiltration deserve 
treatment at all. Controversy remains as to whether his-
tology and endoscopic findings should aim for complete 
mucosal remission, eosinophilic clearance or merely for 
symptomatic control, There are many remaining issues 
which cannot be resolved based on current published 
knowledge. These include the definition of  EoE phe-
notypes allowing clear differentiation between EoE and 
GERD.

Subjects with EoE have different immune indicator 
profiles in blood plasma, peripheral blood mononuclear 
cells, and local esophageal tissue from subjects with 
GERD, ulcerative colitis, Crohn’s disease, and healthy 
controls. This suggests that EoE is not only a local con-
dition but also a systemic disorder that may be detected 
through analysis of  plasma samples[47]. These indicators 
could serve in the near future as surrogate non-invasive 
markers that could be a useful substitute for endoscopy 
and biopsies[47]. Some authors, for example, have recently 
demonstrated that fibroblast growth factors may play an 
important role in the pathophysiology of  EoE and may 
be part of  a set of  immune indicators that could, without 
biopsy, differentiate EoE subjects from subjects with 
other clinically similar symptoms such as GERD[47].

Future studies will provide new information about 
diagnosis, pathogenesis, endoscopic /histological criteria, 
non-invasive markers and novel and more efficacious 
treatments, as well as establishing natural history. Ran-
domized clinical trials are urgently needed to inform non-
invasive diagnostic tests, hallmarks of  natural history and 

more efficacious treatment approaches for patients with 
EoE[12]. The collaboration between pediatric and adult 
clinical and experimental studies will be paramount in the 
understanding and management of  this disease.
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