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KEYWORDS Abstract

Eosinophilic Introduction: Eosinophilic esophagitis (EoE) is a chronic, immune disorder mediated largely by
esophagitis; food antigens. It shares nonspecific symptoms with gastroesophageal reflux disease (GERD).
Dysphagia; EoE is rarely reported in Mexico, perhaps due to the racial characteristics of the population or
Food impaction; because of insufficient diagnostic suspicion.

Noncardiac chest Aims: Our aim was to describe a Mexican cohort with EoE and evaluate the usefulness of the
pain; clinical history and endoscopy in the EoE diagnosis, in comparison with GERD patients.
Gastroesophageal Materials and methods: A retrospective study was carried out on the clinical characteristics
reflux and endoscopic and histopathologic findings in patients with EoE, along with a case-control

study on patients with GERD. The endoscopic images obtained were interpreted in a blind and
randomized manner by 4 gastroenterologists, before and after providing them with information
on the characteristic alterations of EoE. The esophageal biopsies were also blinded to 2 pathol-
ogists that evaluated their diagnostic correlation. The Fisher’s exact test and Mann-Whitney U
test were used in the statistical analysis.

Results: Fourteen patients with EoE were included in the study. Ten (71%) of them were men and
the mean age of the patients was 35 years. There were more subjects with a personal history
of asthma (p=.0023) and food impaction (p=0.04) in the EoE group. The initial evaluation of
the endoscopic findings showed 53% correct EoE interpretations and rose to 96% in the second
revision (sensitivity 100%, specificity 71%, PPV 65%, NPV 100%).
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Introduction

Conclusions: Mexican patients with EoE have similar characteristics to those of patients in
western case series. Clinical awareness of the disorder increases endoscopic diagnosis in up to
40% of cases.

© 2016 Asociacion Mexicana de Gastroenterologia. Published by Masson Doyma México S.A. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Como mejorar el diagnéstico de esofagitis eosinofilica: experiencia de una serie
de casos en México

Resumen

Introduccidn: La esofagitis eosinofilica (EEo) es un padecimiento cronico e inmunologico
mediado por antigenos habitualmente alimentarios. Comparte sintomas inespecificos con la
enfermedad por reflujo gastroesofagico (ERGE). En México es rara vez reportada, tal vez por
las caracteristicas raciales de la poblacion o por una sospecha diagnostica insuficiente.
Objetivos: Describir una cohorte mexicana con EEo. Evaluar la utilidad de la historia clinica 'y
de la endoscopia para diagnosticar EEo al compararla con ERGE.

Material y métodos: Estudio retrospectivo de las caracteristicas clinicas, hallazgos por endo-
scopia e histopatologia de pacientes con EEo. Se realizo ademas un estudio de casos y controles
con ERGE. Las imagenes obtenidas por endoscopia fueron interpretadas de forma ciega y
aleatorizada por 4 gastroenterologos, antes y después de otorgarles informacion sobre las
alteraciones caracteristicas de la EEo. Las biopsias esofagicas también fueron cegadas a 2 patol-
ogos para evaluar su correlacion diagnostica. El analisis estadistico fue elaborado por pruebas
exacta de Fisher y U de Mann-Whitney.

Resultados: Se incluyeron 14 pacientes con EEo, 10 (71%) del sexo masculino de 35 afnos en
promedio. En el grupo de EEo hubo mas sujetos con historia personal de asma (p=0.0023) e
impactacion alimentaria (p=0.04). La evaluacion inicial de los hallazgos endoscopicos mostrd
el 53% de interpretaciones acertadas para EEo incrementando al 96% en la segunda revision
(sensibilidad 100%, especificidad 71%, VPP 65%, VPN 100%).

Conclusiones: Los pacientes con EEo en México tienen caracteristicas similares a los de series
occidentales. La sospecha clinica incrementa el diagnostico por endoscopia hasta en un 40%
cuando se mejora el conocimiento acerca de la enfermedad.

© 2016 Asociacion Mexicana de Gastroenterologia. Publicado por Masson Doyma México S.A.
Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

wall thinning resembling ‘‘crepe paper’’, multiple rings or
‘*trachealization’’, and/or stricture with circumferential

Eosinophilic esophagitis (EoE) is a chronic inflammatory
immune disorder that is mediated largely by food antigens.’
This disease was first described in 1978 by the physicians,
Landres and Kuster, at the Scripps Clinic in San Diego,
California,? in the biopsies of a patient diagnosed with
achalasia. It was recognized as a clinicopathologic entity
after the report by Dr. Tom DeMeester of the University
of Southern California in 1993.° Since then, it has been
reported in adults, and particularly in children, in the United
States and Europe.” EoE was initially considered a con-
sequence of gastroesophageal reflux disease (GERD), but
today it is recognized as an immune disorder that in some
cases is potentiated by GERD.’> Diagnosis is suspected when
there are intermittent esophageal symptoms that are ini-
tially dysfunctional (globus, dysphagia, retrosternal pain)
and then structural (persistent dysphagia, retrosternal pain,
or food obstruction).® In both cases, endoscopy enables
the identification of subtle, but instructive, mucosal alter-
ations, such as white exudates, edema with linear furrows,

stellar inflammatory exudates.’

Biopsies of the middle third of the esophagus show
eosinophilic infiltrate with a minimum density of 15
eosinophils per high power field, degranulation, and
eosinophilic microabscesses.® There are no pathognomonic
signs or symptoms and so an integrated diagnosis must be
made. Furthermore, there are other causes of esophageal
eosinophilic infiltration without EoE, as well as patients with
EoE and no endoscopic alterations.” Ten patients with EoE
have been reported in two recent case series in Mexico,” 0
and there have also been reports of isolated cases.'""?

Aim

The aim of this study was to describe the clinical charac-
teristics, through endoscopy and histopathology, of Mexican
adult patients with EoE, and to identify the predictive ele-
ments of the differential diagnosis and compare them with
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patients presenting with GERD. An additional goal was to
evaluate the diagnostic accuracy of esophageal endoscopy
in a private practice medical community.

Methods

The work of 2 studies is presented herein.

1. Clinical differential diagnosis (study 1): A retrospective
study was conducted on patients diagnosed with EoE seen
within the time frame of September 2006 and June 2015
at a private medical unit in Mexico City and a university
hospital in Veracruz. These patients were included in a
prospective register for the evaluation of their clinical,
endoscopic, and histopathologic characteristics in rela-
tion to proton pump inhibitor (PPI) therapy duration and
response, specific diet, and/or topical steroids (fluticas-
one or budesonide).

2. Endoscopic challenge (study 2): A case-control study was
conducted on 9 of the above patients. The cases were
paired by age and sex with 18 GERD patients, 9 of whom
had Barrett’s esophagus with no esophagitis. The main
clinical manifestations of the two diseases were com-
pared, along with the endoscopic and histopathologic
findings, and diagnostic accuracy was then established.

In the two studies, EoE diagnosis was made according
to the consensus published in 2011," which states that it
should include:

1. Symptoms of esophageal dysfunction (globus, dysphagia,
retrosternal pain, and food obstruction).

2. Eosinophilic infiltration with a density of more than 15
eosinophils per high power field in the absence of any
other differential diagnosis, mainly GERD, excluded due
to the lack of treatment response with a PPI for 8 weeks
or a 24-h esophageal pH study.

3. Consistent endoscopic findings such as: inflamma-
tory exudates (punctate, in plaques, or resembling
flakes), mucosal edema with linear furrows, reduced
esophageal diameter or inflammatory-exudative stric-
ture, easily torn mucosa (called ‘‘crepe paper’’), and
‘‘trachealization’’ or ‘‘feline esophagus’’. These find-
ings were used as diagnostic support and were classified
and evaluated according to the scale described by Hirano
et al.,"™" currently known as the EREFS reference score
(fig. 1). This scale has a minimum value of 0 and a maxi-
mum of 10 and assesses 5 characteristics: Edema, Rings,
Exudates, Furrows, and Stricture.

Clinical data were obtained from the case records and
correspond to those of the initial consultation, before the
first endoscopy. The demographic characteristics, family and
personal history of allergic disorders, medication, and par-
aclinical studies, such as total eosinophil count, serum IgE,
C-reactive protein, erythrocyte sedimentation rate, special
skin test to study allergies (‘‘atopy patch test’’), and 24-h
esophageal pH study when deemed necessary, especially in
patients being considered for anti-reflux surgery, were all
registered. Symptoms for GERD were systematically eval-
uated using the Carlsson-Dent questionnaire,’® as well as
a directed interview for dysphagia, chest pain, and food
impaction in relation to their intensity, frequency, and dura-
tion, according to the Straumann scale.” All the patients
(EoE and GERD) were endoscopically evaluated with high
definition equipment (Olympus EXERA-III, GIF-180H), with a

EoE endoscopic reference score (EREFS)

Edema (vascular pattern)

Grade 0: normal

Grade 1: reduced

Grade 2: absent
Rings

Grade 0: none

Grade 1: mild (some)

Grade 2: moderate (trachealized)

Grade 3: severe (the endoscope cannot pass)
Exudates

Grade 0: none

Grade 1: mild (less than 10% of the surface)

Grade 2: severe (more than 10% of the surface)
Furrows (vertical)

Grade 0: none

Grade 1: mild

Grade 2: severe (deep)
Stricture

Grade 0: absent

Grade 1: present

Modified with permission from the author:

Exudates grade 2

Edema grade 1

Rings grade 2

Furrows grade 1

Hirano I, Moy N, Heckman MG, et al. Gut 2013; 62: 489-95

Figure 1
Hirano et al., .

Endoscopic reference score for eosinophilic esophagitis with examples. Modified with permission from the author, from
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minimum of 8 circumferential esophageal biopsies, 4 in the
middle esophagus and 4 in the distal esophagus.

Endoscopic images

Four digital photographs of the endoscopic findings from the
27 patients included in the case-control study were pre-
pared (fig. 2). These images were mixed, encoded, blinded,
and sent with no clinical information to 4 gastroenterol-
ogists certified in gastrointestinal endoscopy (ATD, RBA,
ELM, MAF) for their diagnostic interpretation (evaluation
1). Once their initial assessment was obtained, the gas-
troenterologists were given information with 4 illustrative
references’”'>'81° of EoE images to re-evaluate (evaluation
2) the previous images in the same order, blinded, and with
no clinical information.

Histologic evaluation

The biopsy slides of the 27 patients were collected, random-
ized, mixed, and blinded, to be evaluated in a minimum of 5
fields by 2 certified pathologists (CR, CG), establishing their
diagnostic correlation in only one evaluation. In addition to
the density of eosinophils per high power field, the presence
of eosinophilic degranulation, eosinophilic microabscesses
(groupings of more than 4 contiguous eosinophils), and the
presence of spongiosis or fibrosis of the lamina propria were
evaluated (fig. 3). The histologic diagnosis of GERD was made
based on the presence of a predominantly polymorphonu-
clear inflammatory infiltrate, hyperplasia of the papillae,
or pseudoacanthosis of the epithelium. Barrett’s esophagus

was considered in the presence of intestinal metaplasia with
goblet cells.

Statistical analysis

The study population was characterized using descriptive
statistics. The bivariate analysis was employed to compare
the case-control groups. Data were analyzed depending on
the outcome variable using nonparametric tests (Fisher’s
exact text and Mann-Whitney U test), calculating sensitiv-
ity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) through contingency tables. Cohen’s
kappa coefficient was calculated for the interpretations of
the endoscopies and biopsies. The statistical analysis was
carried out using the SPSS (version 20, IBM Corp., Armonk,
New York, USA) software program.

Results

Fourteen patients with confirmed diagnosis of eosinophilic
esophagitis were included in study 1 for the description
of the case series. The majority of these patients were
men (71%) and the mean patient age was 35 years. Forty-
two percent of the patients had a past history of allergies
and asthma and the predominant symptom was dysphagia
(71%). Mean symptom duration prior to diagnosis was 48.7
months, and some of the patients presented with heart-
burn and intermittent chest pain as the only symptoms. All
the patients had endoscopic findings described for EoE and
the median EREFS score was 5 points. The most prevalent
treatment was topical steroids (57%). One patient received
systemic steroids (oral prednisone) prescribed by another

Figure 2

Photographs presented for their interpretation.
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Figure 3

physician. The rest of the population characteristics are
shown in Table 1.

For study 2, the case-control analysis included 9 of the
patients with EoE (which was the total number of cases at
that moment) and 18 controls paired by age and sex that
presented with GERD. Nine of those controls had confirmed
diagnosis of Barrett’s esophagus. The mean age for the cases
was 33 + 14 years and 33.6 + 16.8 years for the controls, of
which 66% and 72%, respectively, were men (Table 2). There
were more patients that presented with a personal history
of asthma (44%) in the EoE group, and the difference with
the GERD patients (0%) was statistically significant. In rela-
tion to symptoms, the Carlsson-Dent questionnaire showed
no difference between the groups when a value of 4 or more
was considered positive. However, the patients with EoE had
more food impaction, with respect to the GERD patients
(37% vs 0%) and the difference was statistically significant,
with 100% specificity and a PPV of 100% for the diagnosis of
interest (Table 3).

In the initial evaluation of the endoscopic findings, 53%
of the interpretations were correct for EoE. Eight percent
of the interpretations were falsely positive for EoE in the
images of the GERD group (sensitivity 53%, specificity 91%,
PPV 77%, NPV 78%). In the second evaluation, the number of
correct diagnoses for EoE rose to 100%. However, the num-
ber of false positive interpretations in the GERD group also
increased to 28% (sensitivity 100%, specificity 71%, PPV 65%,
NPV 100%). The kappa statistic for interobserver agreement
in the initial image evaluation was 0.32 (observers 1 and 2)
and 0 (observers 3 and 4), with a mean of 0.16. In the sec-
ond image evaluation it was 0.82 (observers 1 and 2) and 0.6

Photomicrography showing eosinophilic infiltration in the esophagus. Image C shows microabscesses.

Table 1 Characteristics of the patients with eosinophilic
esophagitis (n=14).
Variable n=14 (%)
Age in years (mean =+ SD) 35.42 +14.65
Men 10 (71.43)
Personal history of allergies 6 (42.85)
Personal history of asthma 6 (42.85)
Symptoms
Dysphagia 10 (71.43)
Food impaction 5 (35.71)
Heartburn 7 (50)
Chest pain 7 (50)
Dyspepsia 4 (28.57)
Nausea 0
Cough 0
Personal history of allergies 6 (42.85)
Personal history of asthma 6 (42.85)
Endoscopic findings (EREFS), median 5
Esophageal erosions 3 (21.43)
Symptom duration before diagnosis in 48.7
months (mean)
Diet 3(21.43)
PPI 5 (35.71)
Topical steroids 8 (57.14)
Systemic steroids 1(7.14)
Antileukotrienes 3 (21.43)
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Table 2 EoE/GERD comparison.

Variable EoE (9) GERD (18) p

Age (years) 33+14 33.6+16.8 NS

Sex (M) 6 (66%) 13 (72%) NS
Asthma 4 (44%) 0/18 0.0023
Dysphagia 6 (66%) 4 (30%) NS
Chest pain 4 (44%) 2 (15%) NS

Food impaction 3 (37%) 0 0.04
Carlsson-Dent questionnaire (> 3) 4/5 (80%) 12/12(100%) NS

First endoscopic evaluation 17/32 (53%) 5/60 (8%) < 0.0001

Second endoscopic evaluation 32/32 (100%) 17/60 (28%) < 0.0001
Table 3 Relative diagnostic usefulness of clinical symptoms and endoscopic signs.

Variable S (%) E (%) PPV (%) NPV (%)
Dysphagia 66 69 60 75
Chest pain 50 84 66 73
Food impaction 37 100 100 72
Carlsson-Dent questionnaire (>3) 80 0 25 0
First endoscopic evaluation 53 91 77 78
Second endoscopic evaluation 100 71 65 100

(observers 3 and 4), with a mean of 0.71. Diagnostic agree-
ment of the pathologists was 88% with a kappa statistic of
0.6 for EoE.

Discussion

EoE is seen in Mexico, as well as in the western countries.’ "2
Its clinical manifestations are nonspecific and are a prod-
uct of dysfunction or inflammatory stricture. They are often
indistinguishable from those that cause dysfunction and
stricture in GERD. The distinction between EoE and GERD
is often difficult, especially given the latter’s high fre-
quency, resulting in the coexistence of the two conditions in
which GERD can potentiate EoE. This has led some experts
to consider EoE as an additional complication of GERD.®
Furthermore, up to half of the patients with esophageal
eosinophilia have a clinical, histologic, and histopathologic
response to PPl administration,?’ known as PPI-responsive
esophageal eosinophilia. This disorder is not completely
understood, but is known to share genetic, pathophysio-
logic, and proteomic features with EoE, and not with GERD.

In the case series presented herein, EoE was identified
and diagnosed according to the guidelines of the 2011 North
American consensus, and GERD was excluded as the cause
of the eosinophilia documented in the middle third of the
esophagus, after a minimum 2-month PPI therapy, and in 3
patients, also after 24-h pH study.

Nevertheless, distinguishing and specifying these enti-
ties is sometimes impossible. The anti-inflammatory action
of PPIs has recently been recognized in regard to their
usefulness in esophageal eosinophilia. However, it must be
emphasized that treatments for GERD (PPl and antireflux
surgery) are insufficient for EoE and, more importantly, sur-
gical treatment can worsen dysphagia in these patients.?'
Thus, patients with refractory esophageal symptoms should

have a thorough diagnostic evaluation before receiving any
additional therapeutic intervention.

Our report is the largest case series conducted in Mex-
ico and describes the clinical and endoscopic manifestations
of EoE. The study also compares EoE and GERD patients in
a search for keys to their differential diagnosis. This com-
parison was previously explored by Dellon et al. in North
Carolina.” Their study included 151 patients with EoE and
compared them with 226 patients with GERD. They demon-
strated how eosinophilic infiltration of the esophageal
mucosa could be predicted when there was younger age, a
higher frequency of dysphagia, white exudates, esophageal
rings and/or furrows in the mucosa, as well as absence of
hiatal hernia. With these data, a useful diagnostic index was
calculated, albeit complex and impossible to carry out in
daily clinical practice. The guiding data in our study were
the presence of asthma and food impaction. The history of
asthma coincided with that reported in other case series,
including a previously published Mexican study.'®

In two prospective studies on patients that underwent
endoscopy due to dysphagia, there was a 10 to 15% preva-
lence of EoE.??} In those studies, in a total of 33 patients,
Prasad et al. documented the predominance of men, age
under 40 years, history of food impaction, and endoscopic
images of esophageal rings, linear furrows, stricture, or
white exudates. In 31 patients, McKenzie et al. identified
young patients with a past history of food allergies and
asthma.

In our case series of Mexican patients there was also
a predominance of young men (10/14 with a mean age
of 35 years), a past history of allergies, asthma, rhinitis-
sinusitis or atopic dermatitis (6/14), and the presentation
of esophageal symptoms. However, the data analyzed were
also insufficient for differentiating EoE from GERD, despite
examining the clinical indices designed to objectively
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qualify esophageal symptoms, such as the Carlsson-Dent
scale for GERD and the Straumann scale for EoE.

In Mexico, EoE has been considered an exceptional diag-
nosis and thought to be a consequence of differences in
diet or the genetic polymorphisms resulting from the mixed
racial ancestry in the Mexican population. It should be
mentioned that the predominant phenotype in our study
population was Indo-European, even though 2 of the patients
were clearly mestizos.

A recent multi-center retrospective study of referral hos-
pitals in the United States showed a lower prevalence of EoE
in African Americans and Hispanic Americans.?* From a total
of 793 patients, 660 were white (83%), 77 black (10%), 18
of Latin American origin, and only 2 were American Indian.
Comparing the symptoms, there was no significant differ-
ence between men and women, but there was a significant
difference between white subjects and those of other races.
The relative frequency of dysphagia (75 vs 50%) and food
impaction (35 vs 13%) was lower in black subjects and those
of Latin American origin, but they had a predominance of
GERD manifestations, even in the presence of EoE. There
was also a lower prevalence of stricture and esophagi with
trachealization in blacks and Hispanics (46 vs 20%), with a
relatively higher frequency in the latter of white plaques
and edema with markings or furrows. Those authors con-
cluded that there could be a lower intensity or perception
of complaints suggestive of EoE in the cases of these minority
populations.

This phenomenon has been observed in other developing
countries considered to have low prevalence of the disease.
In a study conducted in Saudi Arabia,? 8 cases of EoE were
documented in adults over a 7-year period. The patient
characteristics were similar to those described in North
America and Europe. The authors concluded that it is unclear
whether the low prevalence was due to a lack of disease sus-
picion, and that this has changed in recent years, resulting
in anincrease of reported cases. With this in mind, our study
showed how 4 Mexican gastroenterologists-endoscopists ini-
tially interpreted 60% of the EoE cases correctly in a blinded
evaluation of endoscopic images in patients with EoE and
GERD. However, when key information on the EoE images
was provided, correct interpretation was 100%. In our opin-
ion, this intervention did not show the gastroenterologists
typical images of EoE, but rather made them think more
about EoE diagnosis by observing the subtle alterations
(white exudates or edema with linear furrows). The lack of
diagnostic accuracy of endoscopic images in patients with
EoE has been greatly stressed, but this could improve with
the systematic examination proposed by Hirano et al.'*'
More than 90% of the patients with EoE have images char-
acteristic of eosinophilic infiltration, making the usefulness
and precision of endoscopy much greater in this group of
patients than in those with GERD. Only 15 to 30% of case
series of GERD patients have images of marked esophagitis
and in many cases there is no esophageal damage at all.?®?’

Another possible explanation of the lower prevalence
could be the quality of medical care that this group of
marginalized patients receives. Insufficient semiology of
esophageal complaints could be the cause of lower detec-
tion. In Mexico it is common practice for the clinical
gastroenterologist to order the study, and for the specialist
in gastrointestinal endoscopy to perform the examination

without having interviewed the patient. A reflection of this
could be the long period of progression in the EoE patients
included in our case series, which was a mean 4 years
before diagnosis was made. The directed interview as to
the presence of dysphagia, and if that is the case, a detailed
anamnesis of its frequency, intensity, and association with
food impactions, guide the endoscopic evaluation, given
that the lesions are often faint and nonspecific or even
absent. Thus, when there is clinical suspicion, biopsies of
the middle third of the esophagus are required. The fre-
quency of these complaints in our case series fully coincided
with those reported in Caucasians in the medical literature
(70% dysphagia, 50% chest pain, and 35% food impaction).
The majority of our study population was of European origin
and therefore did not represent the number of races and
racial mixing in the Mexican population, thus being a possi-
ble source of bias. Nevertheless, given the lower frequency
of complaints suggestive of EoE in blacks and Hispanics,
the patients in our environment with a history of GERD and
associated atopic diseases, particularly those with dyspha-
gia or food impaction, should be studied for eosinophilia,
taking biopsies of the middle third and the distal portion of
the esophagus, especially when there is no satisfactory PPI
response.

In conclusion, our case series describes 14 patients with
EoE according to the criteria established by the North Ameri-
can diagnostic consensus. The EoE symptoms are the same as
those reported in European and North American populations.
All our patients had macroscopic endoscopic alterations that
enabled histopathologic diagnosis. In the blinded evalua-
tion, diagnostic sensitivity increased from 53 to 96% when
the disorder was contemplated and there was awareness of
the abnormalities characteristic of esophageal eosincfilia.
There are no specific symptoms for EoE diagnosis, but sub-
tle alterations should be searched for at endoscopy in young
men with a history of atopy and food impaction to confirm
the diagnosis through histopathology.

Ethical responsibilities

Protection of persons and animals. The authors declare
that the procedures followed conformed to the ethical
standards of the responsible committee on human experi-
mentation and were in accordance with the World Medical
Association and the Declaration of Helsinki.

Data confidentiality. The authors declare that no patient
data appear in this article.

Right to privacy and informed consent. The authors
declare that no patient data appear in this article.

Financial disclosure

No financial support was received in relation to this study.

Conflict of interest

The authors declare that there is no conflict of interest.



12

R. Soto-Solis et al.

Acknowledgments

The authors wish to thank all of the gastroenterologists that
participated in the study.

References

10.

1.

12.

13.

. Dellon ES, Liacouras CA. Advances in clinical management of

eosinophilic esophagitis. Gastroenterology. 2014;147:1238-54.

. Landres RT, Kuster GG, Strum WB. Eosinophilic esophagi-

tis in a patient with vigorous achalasia. Gastroenterology.
1978;74:1298-301.

. Attwood SE, Smyrk TC, Demeester TR, et al. Esophageal

eosinophilia with dysphagia. A distinct clinicopathologic syn-
drome. Dig Dis Sci. 1993;38:109-16.

. Kelly KJ, Lazenby AJ, Rowe PC, et al. Eosinophilic esophagi-

tis attributed to gastroesophageal reflux:
with an amino acid-based formula.
1995;109:1503-12.

Improvement
Gastroenterology.

. Molina-Infante J, van Rhijn BD. Interactions between gastro-

oesophageal reflux disease and eosinophilic oesophagitis. Best
Pract Res Clin Gastroenterol. 2015;29:749-58, http://dx.
doi.org/10.1016/j.bpg.2015.06.009.

. Guarino MPL, Cicala M, Behar J. Eosinophilic esophagitis: New

insights in pathogenesis and therapy. World J Gastrointest
Pharmacol Ther. 2016;7:66-77.

. Dellon ES, Gibbs W.B., Fritchie K.J., et al. Clinical, endoscopic

and histologic finding distinguish eosinophilic esophagitis from
gastroesophageal reflux disease. Clin Gastroenterol Hepatol.
2009;7:1305-13.

. Odze RD. Pathology of eosinophilic esophagitis: What the clini-

cian needs to know. Am J Gastroenterol. 2009;104:485-90.

. Garcia-Compean D, Gonzalez JA, Marrufo CA, et al. Prevalence

of eosinophilic esophagitis in patients with refractory gastro-
esophageal reflux disease symptoms: A prospective study. Dig
Liver Dis. 2011;43:204-8.

De la Cruz-Patifo E, Ruiz Juarez |, Meixueiro Daza A, et al.
Eosinophilic esophagitis prevalence in an adult population
undergoing upper endoscopy in southern Mexico. Dis Esophagus.
2014;28:524-9, http://dx.doi.org/10.1111/dote.12238.
Amieva-Balmori M, Cano-Contreras AD, Remes-Troche JM.
Esofago en martillo neumatico y esofagitis eosinofilica. Rev Gas-
troenterol Mex. 2015;80:217-9.

Garcia-Compean D, Gonzalez-Gonzalez JA, Gonzalez-Moreno El,
et al. Eosinofilia esofagica sensible a inhibidores de la bomba
de protones. ;Nueva entidad en busca de reconocimiento?
Rev Gastroenterol Mex. 2016;81:113-5, http://dx.doi.org/
10.1016/j.rgmx.2015.07.004.

Liacouras CA, Furuta GT, Hirano |, et al. Eosinophilic esophagi-
tis: Updated consensus recommendations for children and
adults. J Allergy Clin Immunol. 2011;128:3-20.e6.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Hirano I, Moy N, Heckman MG, et al. Endoscopic assess-
ment of the oesophageal features of eosinophilic esophagitis:
Validation of a novel classification and grading system. Gut.
2013;62:489-95.

Van Rhijn BD, Warners MJ, Curvers WL, et al. Evaluating
the endoscopic reference score for eosinophilic esophagitis:
Moderate to substantial intra- and interobserver reliability.
Endoscopy. 2014;46:1049-55.

Gomez-Escudero O, Remes-Troche JM, Ruiz JC, et al. Utilidad
diagnostica del cuestionario de Carlsson-Dent en la enfermedad
por reflujo gastroesofagico (ERGE). Rev Gastroenterol Mex.
2004;69:16-23.

Straumann A, Spichtin HP, Grize L, et al. Natural history
of primary eosinophilic esophagitis: A follow-up of 30 adult
patients for up to 11.5 years. Gastroenterology. 2003;125:
1660-9.

Veerappan GR, Perry JL, Duncan TJ, et al. Prevalence of
eosinophilic esophagitis in an adult population undergoing upper
endoscopy: A prospective study. Clin Gastroenterol Hepatol.
2009;7:420-6.

Dellon ES. Diagnosis and management of eosinophilic
esophagitis. Clin Gastroenterol Hepatol. 2012;10:1066-78,
http://dx.doi.org/10.1016/j.cgh.2012.06.003.

Lucendo AJ, Arias A, Molina-Infante J. Efficacy of proton pump
inhibitor drugs for inducing clinical and histological remission
in patients with symptomatic esophageal eosinophilia: A sys-
tematic review and meta-analysis. Clin Gastroenterol Hepatol.
2016;14:13-22.

Dellon ES, Farrell TM, Bozymski EM, et al. Diagnosis of
eosinophilic esophagitis after fundoplication for ‘refractory
reflux’; implications for preoperative evaluation. Dis Esopha-
gus. 2010;23:191-5.

Prasad GA, Talley NJ, Romero Y, et al. Prevalence and predic-
tive factors of eosinophilic esophagitis in patients presenting
with dysphagia: A prospective study. Am J Gastroenterol.
2007;102:2627-32.

Mackenzie SH, Go M, Chadwick B, et al. Eosinophilic esophagitis
in patients presenting with dysphagia - a prospective analysis.
Aliment Pharmacol Ther. 2008;28:1140-6.

Moawad FJ, Dellon ES, Achem SR, et al. Effects of race and
sex on features of eosinophilic esophagitis. Clin Gastro Hepatol.
2016;14:23-30.

Al-Hussaini A, Semaan T, El Hag I. Eosinophilic esophagitis in a
developing country: Is it different from developed countries?
Gastroenterol Res Pract. 2013:1-7.

Bredenoord AJ, Pandolfino JE, Smout AJ. Gastro-oesophageal
reflux disease. Lancet. 2013;381:1933-42, http://dx.doi.org/
10.1016/50140-6736(12)62171-0.

Savarino E, Zentilin P, Savarino V. NERD: An umbrella term
including heterogeneous subpopulations. Nat Rev Gastroen-
terol Hepatol. 2013;10:371-80, http://dx.doi.org/10.1038/
nrgastro.2013.50.


http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0140
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0145
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0150
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0155
dx.doi.org/10.1016/j.bpg.2015.06.009
dx.doi.org/10.1016/j.bpg.2015.06.009
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0165
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0170
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0175
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0180
dx.doi.org/10.1111/dote.12238
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0190
dx.doi.org/10.1016/j.rgmx.2015.07.004
dx.doi.org/10.1016/j.rgmx.2015.07.004
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0200
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0205
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0210
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0215
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0220
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0225
dx.doi.org/10.1016/j.cgh.2012.06.003
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0235
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0240
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0245
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0250
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0255
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
http://refhub.elsevier.com/S2255-534X(16)30063-9/sbref0260
dx.doi.org/10.1016/S0140-6736(12)62171-0
dx.doi.org/10.1016/S0140-6736(12)62171-0
dx.doi.org/10.1038/nrgastro.2013.50
dx.doi.org/10.1038/nrgastro.2013.50

	How to improve the diagnosis of eosinophilic esophagitis: Experience from a case series in Mexico
	Introduction
	Aim
	Methods
	Endoscopic images
	Histologic evaluation

	Statistical analysis
	Results
	Discussion
	Ethical responsibilities
	Protection of persons and animals
	Data confidentiality
	Right to privacy and informed consent

	Financial disclosure
	Conflict of interest
	Acknowledgments
	References


