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KEYWORDS Abstract

Eosinophilic Background: Eosinophilic esophagitis (EoOE) is characterized by esophageal dysfunction and,
esophagitis; histologically, by eosinophilic inflammation. There is not a clear etiologic treatment. Biopsies
Allergen analysis using plant histology methods may show callose and pollen tubes in the esophageal
immunotherapy; mucosa. Component-resolved diagnosis (CRD) with microarrays could detect possible allergens
Component-resolved involved and indicate an elimination diet and allergen immunotherapy (AIT).

diagnosis; Methods: One hundred and twenty-nine patients with EoE were tested for environmental and
Pollen tube; food allergens. CRD, histological and botanical analysis were performed. Clinical scores and
Biopsy endoscopic biopsy were performed every six months for three years. Fifty healthy patients, 50

asthmatics due to pollen, and 53 celiac disease patients were included as comparison groups.
CRD-directed AIT was administered in 91 EoE patients and elimination diet in 140 patients (87
EoE and all 53 CD patients).

Abbreviations: IgE, immunoglobulin E; CAP, Immunoassay ImmunoCAP® Allergen; SACYL, Health Department of Castile and Leon Com-
munity; CRD, component resolved diagnosis.
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Results: CRD detected allergen hypersensitivity in 87.6% of patients with EoE. The predominant
allergens were grass group 1 (55%), lipid transfer proteins (LTP) of peach and mugwort, hazel-
nuts and walnuts. Callose from pollen tubes was found in 65.6% of biopsies. After CRD-guided
elimination diet and/or AIT, 101 (78.3%) EoE patients showed significant clinical improvement
(p<0.017) and 97 (75.2%) were discharged (negative biopsy, no symptoms, no medication)

without relapse.

AlT-treated patients had better outcomes (odds ratio 177.3, 95% Cl 16.2-1939.0).
Conclusion: CRD-directed AIT and/or elimination diet was efficient in treating EoE patients and

was well tolerated.

© 2017 SEICAP. Published by Elsevier Espana, S.L.U. All rights reserved.

Introduction

Eosinophilic esophagitis (EoE) is a chronic atopic dis-
ease of unclear etiology with characteristic histology -
dense eosinophilic leukocyte infiltration. The estimated
prevalence is 0.4% in children and adults,' and men are pref-
erentially affected.’-* Previously considered a food allergy,
genetic, molecular, cellular, animal and translational stud-
ies have shown that, in EoE, exposure to allergens leads to
a complex, coordinated type 2 inflammatory reaction caus-
ing eosinophil influx.'~® Mucosal barrier dysfunction due to
desmoglein dysregulation,” eotaxin-3 disturbance, thymic
stromal lymphopoietin (as in rhinitis and allergic asthma),?
IL13 and filaggrin, and CAPN14, has been reported.’? Persis-
tent EoE may lead to esophageal fibrosis, in which TGF-beta
and TNF-alpha are involved.”®

Many EoE patients present rhinoconjunctivitis, atopic
dermatitis and associated asthma, in addition to dysphagia
and food impaction, and 87% are sensitive to aeroallergens.®
The phenotype is the same whether or not patients are
sensitized to foods, and EoE exacerbations are often
seasonal.>>%? Children with EoE are more often sensitized
to foods® and adults to airborne allergens."%¢°

The utility of allergy testing in the etiologic diagnosis
of EoE is unclear: some reports state they lack utility'® and
others that they are necessary and that component-resolved
diagnosis (CRD)-directed elimination diets are effective.''~'3

In a pilot study of 67 EoE patients, we found CRD-guided
diagnosis and allergen immunotherapy (AIT) showed a high
percentage of patients were sensitized to environmental
allergens, especially pollens, and that after three years
of CRD-guided diet restriction and AIT, EoE significantly
improved."?

We hypothesized that, as the esophageal and bronchial
mucosa share the same embryonic origin,' they might
respond with similar inflammatory mechanisms to environ-
mental and food allergenic stimuli and that asthma due to
allergens and esophagitis may have an equivalent response
to AIT.

Some reports suggest that so-called ‘immunotherapy’’
with food, (in fact, the induction of tolerance, not to be
confused with AIT), is not indicated in EoE. Meta-analyses
have been based on very few valid studies. Lucendo'
selected only three of the 118 reports considered due to

their methodology, excluding two good studies in which AIT
with aeroallergens improved patients, and concluded that
AIT was related to EoE in 2.7% of patients, although the
endoscopic study before AIT was not clear. In an EoE patient
hypersensitive to a food, the induction of tolerance with the
same food could present problems, as may any desensitiza-
tion technique, albeit controlled.

Most studies have shown that IgE is not important in EoE'®
and that food triggering EoE can only be identified by an
elimination diet with subsequent reintroduction controlled
by endoscopy and histology, which has limited treatment
with specific immunotherapy. However, no study has ruled
out a role of allergen-directed specific IgE antibodies, in
addition to other inflammatory mechanisms in EoE.

We also hypothesized that the inflammatory response of
the esophageal mucosa in patients with high levels of anti-
bodies to pollen allergens and worsening seasonal EoE may
be due to swallowing airborne pollen and the intrusion into
the esophageal mucosa of pollen tubes emitted after pollen
germination that encounter a pH and humidity resembling
the stigma at pollination,'”'® which might be facilitated by
desmoglein deficit.”

We aimed to fulfill the classical Koch-Henle postulates, '’
which show that a causal agent must be present in each case,
must not be found randomly in other diseases or healthy
controls, and can be identified in all damaged tissues.

The objectives of this study were: to obtain an accurate
etiological diagnosis of EoE using standard allergy tests and
CRD; to demonstrate a pathogenic role for environmental
allergens in EoE using human and plant histology; and, to
evaluate the effectiveness of CRD-guided specific AIT and/or
elimination diet.

Material and methods
Design

We made an observational, longitudinal study to compare
the effectiveness and safety profile of CRD-guided specific
AIT and/or elimination diet with usual EoE maintenance
therapy over a five-year period of real time analysis (o
real world study). All suitable patients with EoE from two
hospitals and 21 primary care centers in the autonomic
community of Castile and Leon, Spain, were identified from
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practice databases and invited to participate in the study.
Inclusion criteria were a diagnosis of EoE (symptoms of food
impaction and >15 eosinophils/field on endoscopic biopsy)
followed by our Gastroenterology Service from 2010, with a
proton pump inhibitor (PPI) trial to confirm the diagnosis?®
and treated for at least nine months with conventional ther-
apy without clinical improvement.

We finally included 129 patients diagnosed with EoE.
These patients were provided with sufficient informa-
tion to decide whether to receive usual therapy (oral
corticosteroids, proton-pump inhibitors, six-food diet) or
CRD-guided diet and AIT. The patient information sheet
and informed consent form, and a further informed
consent for histological biopsy study, were approved
by the University Hospital Rio Hortega Ethics Commit-
tee.

The intent-to-treat (ITT) population was defined as all
patients who received at least one prescription of study
medication (e.g., AIT, diet or usual EOE maintenance ther-
apy). The primary effectiveness analysis (PEA) population
was defined as all ITT patients with a dysphagia score of >9
at baseline.

Three comparative groups were included: fifty randomly-
selected healthy blood donors with digestive or allergic
disease ruled out; fifty randomly-selected asthmatic
patients from our data base of patients with pollen allergy
(positive skin prick, specific IgE to pollens and spiro-
metric criteria of moderate-asthma); fifty-three pediatric
patients with clinical, serological and biopsy-confirmed
celiac disease (CD) from our Pediatric Department and that
of the Rio Carrion Hospital, Palencia, included because
reports show co-comorbidity between EoE and CD."3 CD
patients were included as, like other authors, we have
observed the coexistence of susceptibility with EoE in these
patients.”'

n=129 EoE
50 healthy
50 pollen asthma
53 celiac disease

Treatment

Personalized therapy was administered as required in each
case according to the clinical history, in vivo, endoscopic,
and serological tests and CRD.

Directed elimination: elimination of foods identified as
allergens: prick test >10mm x 10mm, IgE class 4 to the
food or >15 ISAC standardized units (ISU). The diet was
explained by a nutritionist and was directed only against
the food detected by CRD, except for wheat allergens, in
which case barley and rye were also eliminated from the
diet.

AIT alone or AIT plus elimination diet: when causal
foods and also environmental allergens were detected. Spe-
cific AIT (subcutaneous and sublingual, ALK-Abellé SA) was
administered in EoE patients sensitized to allergens with
licensed AIT and CD patients with positive IgE to grass pol-
lens and/or wheat allergens. Patients chose subcutaneous
or sublingual AIT according to personal criteria and avail-
ability to attend our hospital for subcutaneous AIT. Children
received sublingual AIT.

Compliance with and safety of AIT was assessed at six-
monthly visits in which prick tests, specific IgE measurement
(InmunoCAP Thermofisher, Upssala, Sweden) and endoscopy
were repeated in patients and controls who agreed. Patients
included and the personalized therapies administered are
shown in Fig. 1.

After two years follow up and after suspending AIT but
continuing with diet recommendations, a favorable evo-
lution was defined as no symptoms requiring medication
and a decrease in eosinophil infiltrate to <5 eosinophils in
biopsies. Clinical discharge was defined as no symptoms
or need for medication and a negative biopsy. Relapses
were evaluated every six months for two years after clin-
ical discharge. Esophageal dilation was not necessary in any
case.

3 years of treatment:

SCIT (n=41%) or SLIT (n=59%)

Every 6 months

P11 1

Endoscopy Endoscopy
Biopsy Biopsy
Score Score
Clinical Hx
SPT
CAP
CRD
Espiro
Endoscopy
Biopsy
Score

Figure 1

Endoscopy
Biopsy
Score Score

Endoscopy
Biopsy

Study timeline.
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Clinical evaluations

Clinical evaluations and esophageal biopsies were made
every six months in May/June and November/December.
Gastrointestinal (dysphagia, heartburn, stomach upset,
vomiting, constipation, diarrhea, failure to thrive) and
allergic (rhinitis, asthma, dermatitis, anaphylaxis) histories
were taken and an examination made. A visual analogic
dysphagia score (0-10) was administered in EoE and CD
patients.

Patients were also telephoned each month to determine
whether they had experienced any serious adverse events
or non-serious adverse AIT reactions. A face-to-face visit
was made every six months. The study team monitored
all hospital admissions, outpatient and emergency depart-
ment visits, as well as primary care data (including all
healthcare contacts, out-of-hours activity and prescriptions
of oral steroids or other drugs) via the electronic health
records.

In vivo tests: skin prick test (SPT) to 42 aeroallergens and
food allergens including grass pollen, trees, shrubs, mites
and other arthropods, epithelia from eight animals, and
15 foods, including Anisakis. Endoscopic diagnosis including

esophageal biopsy (positive=>15 eosinophils/field) was
made in all EoE and CD patients, 15 healthy con-
trols and 14 pollen allergy patients who agreed to
biopsy.

In vitro tests: allergen specific E immunoglobulin (IgE)
measured by ImmunoCAP and CRD to 112 recombinant and
native allergens (Thermofisher®, Sweden).

Human and plant histology was made of esophageal
biopsies from EoE, CD, pollen allergy and control patients
(211 biopsies) to determine callose, a carbohydrate polymer
B1-3 linked glucose that appears during tissue develop-
ment, (pollen tube), mechanical stress and the response
to pathogenic and symbiotic infections.'” All biopsies were
blinded and independently evaluated by >4 pathologists.
Stains used in human biopsies do not normally detect plant
structures.”” Therefore, plant histology was made using
Sirofluor (aniline blue fluorochrome).'®

The best histological resolution under light microscopy
was epoxy-resin embedded pieces, sectioned in 1-2um
semithin sections, and stained with toluidine blue.

Pollen, spores and other plant elements in the esophageal
mucosa were evaluated using scanning electron microscopy
(SEM) in patients and healthy controls.

Table 1  Specific allergens detected by CRD, SPT and IgE in > 10% of patients tested.
Healthy controls Asthma Celiac disease Eosinophilic Total
n=50 n=50 n=52 esophagitis n=282
n=129
Positive CRD
pol 1 1 (2%) 36 (72%) 13 (24%) 71 (55%) 121 (43%)
nCynd 1 0 (0.0%) 17 (34%) 8 (15.1%) 50 (38.8%) 75 (26.6%)
nPrup3 0 (0.0%) 1 (2%) 3 (5.7%) 27 (20.9%) 31 (11%)
nArtv3 0 (0.0%) 2 (4%) 4 (7.5%) 26 (20.2%) 32 (11.6%)
rCora8 0 (0.0%) 2 (4%) 4 (7.5%) 24 (18.6%) 30 (10.6%)
nJugri 0 (0.0%) 3 (6%) 3 (5.7%) 23 (17.8%) 29 (10.3%)
pol 5 0 (0.0%) 6 (12%) 6 (11.3%) 16 (12.4%) 28 (9.9%)
rAnis1 2 (4%) 3 (6%) 0 (0.0%) 15 (12.4%) 21 (7.4%)
Profilin trees 0 (0.0%) 2 (4%) 3 (5.7%) 15 (11.6%) 20 (7.1%)
Profilin grasses 0 (0.0%) 7 (14%) 3 (5.7%) 14 (10.9%) 24 (8.5%)
Positive SPT
Lolium perenne (rye grass) 2 (4%) 44 (88%) 3 (5.7%) 47 (36.4%) 96 (34%)
Cynodon dactylon (bermuda grass) 1 (2%) 20 (40%) 3 (5.7%) 35 (27.1%) 59 (20.9%)
Olea europaea 0 (0.0%) 14 (28%) 0 (0.0%) 22 (17.1%) 36 (12.8%)
Peach 0 (0.0%) 3 (6%) 0 (0.0%) 16 (12.4%) 19 (6.7%)
Cuppresus 0 (0.0%) 4 (8%) 0 (0.0%) 15 (11.6%) 19 (6.7%)
Hazelnut 0 (0.0%) 3 (6%) 0 (0.0%) 12 (9.3%) 15 (5.3%)
Peanut 0 (0.0%) 2 (4%) 0 (0.0%) 12 (9.3%) 14 (5%)
Positive IgE
Lolium perenne 0 (0.0%) 25 (50%) 4 (7.5%) 23 (17.8%) 52 (18.4%)
Cynodon dactylon 0 (0.0%) 12 (24%) 6 (11.3%) 18 (14%) 36 (12.8%)
Olea europaea 0 (0.0%) 6 (12%) 1 (1.9%) 16 (12.4%) 23 (8.2%)
Cupressus spp 0 (0.0%) 1 (2%) 0 (0.0%) 11 (8.5%) 52 (18.4%)
Peach 0 (0.0%) 7 (14%) 1 (1.9%) 11 (8.5%) 36 (12.8%)

pol 1: grass pollen group 1 (includes B-expansins n Lol p 1 from Lolium perenne and r Phl p 1 from Phleum pratense); pol 4,5: includes r
Phl p 5 ribonuclease; n Cyn d 1: Group 1 B-expansin of Cynodon dactylon; n Pru p 3: peach lipid transfer protein; r Cor a 8: hazelnut lipid
transfer protein; n Art v 3: Mugwort lipid transfer protein; r Jug r1: walnut 2S Albumin’ r Ani s 1: serin-protease inhibitor of Anisakis

simplex.
n: native allergen; r: recombinant allergen.
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Statistical analysis

The t-test was used to compare means and the Chi-square
test for tests of independence. The odds ratio of the treat-
ment effects on outcomes was calculated.

The odds ratio expressed in the results was calculated as
the ratio between the odds of achieving better EoE control
with AIT and/or diet compared with continuing with usual
care. The ratios were adjusted for any imbalances between
the treatment arms in certain key characteristics.

Results
Descriptive analysis

129 patients with EoE and all controls completed the entire
protocol. The mean age was 35 + 16.24 years in EoE patients,
26 +10.26 in asthma patients, 6 =4.41 in CD patients and
32+11.07 in controls. EoE patients (46 female) and CD
patients (41 male, 12 female) were predominantly male.

The only significant sociodemographic difference was
that CD patients were younger (p<0.05), as CD is usually
diagnosed in childhood. Fourteen EoE patients had concomi-
tant CD and seven CD patients concomitant EoE. Sixty-two
EoE patients had allergic symptoms (11 asthma, 42 rhinitis
and eight anaphylaxis).

CRD detected significantly more allergen positivity than
IgE (p <0.001). Significant associations were found between

200 pm

EoE and pollen allergy (p=0.000), and other digestive dis-
eases (p=0.004).

CRD detected sensitization to recombinant group 1 grass
allergens (71 [55%] EoE patients, 13[24%] CD), Cynodon
dactylon nCyn d1 (50 [38.8%] EoE, 8 [15.1%] CD), lipid trans-
fer proteins (LTPs) of peach (27 [20.9%] EoE, 3 [5.7%] CD),
mugwort (26 [20.2%] EoE, 4 [7.5%] CD), hazelnut (24 [18.6%]
in EoE, 4 [7.5%] CD), nut albumin (23 [17.8%] EoE, 3 [5.7%]
CD), profilin (15 [11.6%] EoE, 3 [5.7%] CD), and serine pro-
tease of Anisakis (15 [12.4%] EoE). Six CD patients responded
to wheat LTP.

Prick tests showed 47 (36.4%) EoE patients were sensi-
tized to Lolium perenne (rye grass pollen) and 35 (27.1%) to
Cynodon dactylon (Bermuda grass pollen).

Specific IgE showed 23 (17.8%) EoE patients were positive
to Lolium pollens, 18 (14%) to Cynodon and 11 (8.5%) to
peach (Table 1).

Histology

The natural fluorescence of pollen, spores and other plant
elements is easily observed on the surface of esophageal
biopsies under epifluorescence before histological fixation
(Fig. 3). In the contact area between pollen and esophageal
mucosa the epithelial cells are frequently damaged and
detached from the rest of the stratum spinosum. Pollen
and/or cell-penetrating pollen tubes were observed in 80
(65.6%) EoE patients with positive CRD to group 1 grass pol-
lens (55 patients) and other pollen mixtures (25 patients)
(Fig. 2).

200 pm

50 um

Figure 2

200 pm

Epifluorescence (A and B) shows pollen, spores and other plant elements on the surface of esophageal biopsies before

histological fixation. (C and D) plant impactions and esophageal mucosae showing damaged spinous epithelial cells. Semi-thin

sections with toluidine blue stain. Arrow shows pollen tubes.
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Figure 3

(A) Damaged epithelial cells and intercellular spaces. Arrow shows elongated pollen tube. (B) Callose detection (light

points) clearly less evident in biopsies from control groups (C) obtained in the same months (May-June), which showed no damage

to spinous epithelial cells.

SEM showed numerous Poaceae family dehydrated pollen
grains infiltrating intercellular spaces, in biopsies obtained
both in the spring and summer (Fig. 4).

Human histology showed eosinophilic infiltration before
AIT and elimination diet with significant decrease of
eosinophil infiltrate at two years.

EoE biopsies showed eosinophilic infiltration gradually
lessened after etiological treatment with diet and specific
AIT (before AIT H/E 100x, >15 Eo/CGA: after AIT (H/E 40x).
H/E: hematoxylin-eosin stain).

Therapy

AIT was administered in 91 EoE patients: grass pollen AIT (55
patients), AIT to other pollens/mixtures (26 patients), mites
(7), alternaria (2) and epithelia (1 patient). AIT was sublin-
gual in 61 patients (59.4%) and subcutaneous in 42 (40.6%),
and grass pollen AIT was subcutaneous in 26 patients and
sublingual in 29. Grass pollen AIT (subcutaneous, triticum
aestivum pollen) was administered in 10 CD patients.

Comparison of EoE patients sensitized to pollens on CRD
who did and did not receive AIT showed AlT-treated patients
had better outcomes (odds ratio 177.3, 95% Cl 16.2-1939.0).
Improvement was observed in 122 (94.8%) patients with EoE,
43 (80%) with CD, and 100% with pollen asthma after two
years AIT. There were no relapses in 101 (78.9%) EoE patients
and 45 (85%) CD patients. CRD-directed elimination diet in
EoE patients consisted of one food in 36 patients and two
groups in 12 patients (mostly fruits or nuts, especially hazel-
nut and walnut) (Table 2).

After two years CRD-directed AIT and/or elimination
diet, EoE patients showed significant clinical improve-
ment (p<0.017) and 97 (75.2%) were discharged (negative
biopsy, no symptoms, no medication) without relapse. Mean
eosinophils fell from 130/field (range 876-20) to 3/field
(range 43-0). The mean dysphagia score fell from 9 (range
10-0) to 1 after AIT in EoE patients. There were no adverse
reactions to AIT.

Callose detection fell significantly in patients treated
with pollen AIT (p>0.001), in tandem with the reduction in
eosinophilic infiltrate and the shedding of spinous epithelial
cells.
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Figure 4  Micro-impaction mainly composed of pollen grains of the Poaceae family infiltrating intercellular spaces. Arrow shows

characteristic annulus of grass pollen.
In repository files images of more patient’s biopsies can be seen.

Table 2 Clinical outcomes of EoE patients after AIT and/or elimination diet.

Intervention in 129 patients with EoE No AIT/no AIT only Avoidance AIT + Pollen/pollen Callose
avoidance only avoidance tubes
19 23 19 68 80 76
AIT
Group 1 grasses pollen 22 33 55 55
Other pollen mixtures 1 25 25 21
Avoidance
Hazelnut 1
Hazelnut + walnut 2
Peach/fruits 16
AIT + avoidance
Hazelnut 23
rCor a8/hazelnut 22
Peach/fruits 15
Sea food 8
Significant improvement at 2 years 1(5.2%) 22 (95.6%) 14(73.7%) 64 (94.1%) 7 3
Symptom free at 2 years 1(5.2%) 22 (95.6%) 11 (57.9%) 64 (94.1%) 6 2

All patients were offered the reintroduction of the food
eliminated in a controlled, double-blind, placebo-controlled
trial but this was rejected by all patients, who did not wish
to risk a relapse.

Discussion

The results of this study show that CRD-directed AIT and/or
elimination diet resulted in improvements in 75.2% of EoE
patients and improvement in 83.3% of CD patients. In EoE
patients, the most common allergens detected were group
1 grass pollens and common plant and animal allergens. The
food allergens detected included molecules causing cross-
reactivity between pollens and plant foods, such as LTPs,

which are resistant to heat and digestion, followed by hazel-
nut and walnut 25 albumin and profilins. Only CRD detected
wheat LTPs (r Tri a 14) in CD and EoE patients and cow’s milk
in 10 CD patients.

Grass pollens account for 18% of total annual pollen,
with significant quantities of group 1 grass pollens (Lol p
1) remaining in our atmosphere from April to August (aller-
gen/grasses ratio=2.8 pg/pollen), twice as much as group
5 grass allergens (Lol p 5, ratio 1.7 pg/pollen) and greater
than Pl a 1 (ratio 0.2 pg/pollen).?>?* Studies show a rela-
tionship between pollination of this plant under stress (34).
Group 1 pollen allergens a priori are a major risk factor for
persons with pollen allergy and other respiratory problems,
as shown by environmental studies.?*%
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Group 1 grasses, B-expansins with a molecular weight of
31-35kDa, are involved in plant cell membrane relaxation
and plant growth.?¢ Cyn d 1 of Cynodon has antifungal func-
tions against claviceps, the source of alkaloids (ergonovine
and ergonovinine) that cause tremorgenic syndrome in
cattle after Cynodon consumption.?” In general, group 1
proteins and profilins are essential for pollen tube emis-
sion and more than 90% of patients sensitized to pollens
in our area responded to this group.'3 They normally pro-
voke symptoms of rhinoconjunctivitis and asthma, but many
EoE patients without respiratory symptoms also responded.
We hypothesized that pollen and spores ingested by mouth
breathing are also attached to many fruits and vegeta-
bles and could adhere to the oropharyngeal and esophageal
mucosa, which might provide a suitable environment for
their allergens.

The emission of pollen tubes requires certain lev-
els of humidity, pH and temperature in the esophageal
mucosa.??232 After swallowing, pollen may adhere to the
mucosa: this occurs in all people. If for some reason,
in patients with EoE, there was a slowing of swallow-
ing, or an alteration of the mucosal barrier by desmoglein
alteration,’” epithelial barrier defects and eosinophil extra-
cellular trap formation, as have been described,”® or
a weakness of the innate immune response in EoE
patients, that time of adherence could be longer and
result eosinophil build-up, forming typical eosinophil micro-
abscesses.

The seasonal worsening in EoE patients might be
explained if the cause were environmental allergens.?’ His-
tologists emphasized the high porosity and separation of
esophageal mucosa cells and tissues such as the tympanic
membrane®’ in EoE patients, which could facilitate the pen-
etration of pollen tubes.

Clinically, we determined the epitopes to which each
patient responded, to avoid greater targeted dietary avoid-
ance (fruits were not included in the empirical 6-food diet)
and more specific and accurate hyposensitization therapy.*'
Targeted AIT has been used for three years, with clinical
and histological controls every six months, and has shown
improvement in both. No adverse reactions to AIT have been
reported.

A limitation of the study is that patients came from an
area with high environmental levels of grass pollens and
the results might vary in other areas, with further stud-
ies being necessary. Likewise, patients on elimination diets
might have inadvertently ingested some of the restricted
foods, which might explain why there were three relapses,
as they were following a diet without hazelnuts, a food often
included in occult form in many Spanish foods.

In conclusion, after satisfying the postulates of Henle
and Koch," we suggest the treatment of EoE with spe-
cific AIT may not be empirical. CRD-directed AIT is
safe and effective in EoE patients, in whom we found
a high incidence of sensitization to swallowed pol-
lens. Significant hypersensitivity to group 1 grass pollens
(expansins) with antifungal activity and LTPs associated
with more severe symptoms was found. CRD-directed
diets were effective. EoE patients treated with specific
AIT and limited exclusion diets improved and, currently,
79.1% have been discharged, of whom 91.4% have not
relapsed.

Funding

This study was partially supported by the Spanish Ministry
of Science and Innovation (Grant GL2014-52555-R) and the
General Direction of Public Health, Castile and Leon (SACYL)
and registered in its data base as (Expt.: GRS 1058/A/104).

Conflict of interest

The authors report no conflict of interest.

Acknowledgements

This study was partially supported by the Spanish Min-
istry of Science and Innovation (Grant GL2014-52555-R)
and the Gerencia Regional de Castilla y Leon (Expt.: GRS
1058/A/104). We appreciate Prof Moisés Calderon’s com-
ments in this manuscript.

We thank all doctors, nurses and technicians from Primary
Care Centers and Digestive Services for their support.

Appendix A. Supplementary data

Supplementary data associated with this article can be
found, in the online version, at https://doi.org/10.1016/
j.aller.2017.11.001.

References

1. Furuta GT, Katzka DA. Eosinophilic esophagitis. N Engl J Med.
2015;373:1640-8.

2. Cianferoni A, Spergel J. Eosinophilic esophagitis: a comprehen-
sive review. Clin Rev Allergy Immunol. 2016;50:159-74.

3. Hill DA, Spergel JM. The immunologic mechanism of eosinophilic
esophagitis. Curr Allergy Asthma Rep. 2016;16:9.

4. Sherill JD, Rothenberg ME. Genetic and epigenetic underpin-
nings of eosinophilic esophagitis. Gastroenterol Clin N Am.
2014;43:269-80.

5. Olson AA, Evans MD, Johansson MW, Kim CH, Manthei DM,
Gaumnitz EA. Role of food and aeroallergen sensitization in
eosinophilic esophagitis in adults. Ann Allergy Asthma Immunol.
2016;117:387-93.

6. Sugnanam KK, Collins JT, Smith PK, Connor F, Lewindon P,
Cleghorn G, et al. Dichotomy of food and inhalant allergen sen-
sitization in eosinophilic esophagitis. Allergy. 2007;62:1257-60.

7. Sherill JD, Kc K, Wu D, Djukic Z, Caldwell JM, Stucke EM, et al.
Desmoglein-1 regulates esophageal epithelial barrier function
and immune responses in eosinophilic esophagitis. Mucosal
Immunol. 2014;7:718-29.

8. Noti M, Wojno ED, Kim BS, Siracusa MC, Giacomin PR, Nair MG,
et al. Thymic stromal lymphopoietin-elicited basophil responses
promote eosinophilic esophagitis. Nat Med. 2013;19:1005-13.

9. Sadikoff J, Hirano I. Therapeutic strategies in eosinophilic
esophagitis: induction, maintenance and refractory disease.
Best Pract Res Clin Gastroenterol. 2015;29:829-39.

10. Molina-Infante, Lucendo AJ. Letter: dietary therapy in
eosinophilic oesophagitis - do not test, just eliminate and rein-
troduce the most common food triggers. Aliment Pharmacol
Ther. 2016;44:904-5.

11. van Rhijn BD, van Ree R, Versteeg SA, Vlieg-Boerstra BJ,
Sprikkelman AB, Terreehorst I, et al. Birch pollen sensitization
with cross-reactivity to food allergens predominates in adults
with eosinophilic esophagitis. Allergy. 2013;68:1475-81.


http://dx.doi.org/10.1016/j.aller.2017.11.001
http://dx.doi.org/10.1016/j.aller.2017.11.001
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0160
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0165
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0170
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0175
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0180
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0185
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0190
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0195
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0200
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0205
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0210

Esophagitis as equivalent of allergic asthma

189

12.

20.

21.

22.

Erwin EA, Tripathi A, Ogbogu PU, Commins SP, Slack MA, Cho
CB, et al. IgE antibody detection and component analysis in
patients with eosinophilic esophagitis. J Allergy Clin Immunol
Pract. 2015;3:896-904.

. Armentia A, Martin S, Barrio J, Martin B, Garcia JC, Vega

JM, et al. Value of microarray allergen assay in the mana-
gement of eosinophilic esophagitis. Allergol Immunopathol.
2015;43:73-80.

. Billmyre KK, Hutson M, Klingensmith J. One shall become two:

separation of the esophagus and trachea from the common
foregut tube. Dev Dyn. 2015;244:277-88.

. Lucendo A, Arias A, Tenias J. Relation between eosinophilic

esophagitis and oral immunotherapy for food allergy: a system-
atic review with meta-analysis. Ann Allergy Asthma Immunol.
2014;113:624-9.

. Simon D, Straumann A, Simon HU. Eosinophilic esophagitis and

allergy. Dig Dis. 2014;32:30-3.

. Sanchez AM, Bosch M, Bots M, Niewland J, Feron R, Mar-

iani C. Pistil factors controlling pollination. Plant Cell.

2004;16:98-106.

. Shedletzky E, Unger C, Delmer DP. A microtiter-based fluo-

rescence assay for (1,3)-beta-glucan synthases. Ann Biochem.
1997;249:88-93.

. Pelta R, Igea J, Henle J. In: von Pirquet C, editor. Pathologische

Untersuchungen. Von den Miasmen und Contagien und Von den
Measmatisch Contagiosen Krankheiten. 1st ed. Madrid. Spain:
You &US; 2016. p. 5-7.

Lipka S, Kumar A, Richter JE. PPI trial for eosinophilic esophagi-
tis: chaos in the community. J Clin Gastroenterol. 2017,
http://dx.doi.org/10.1097/MCG.00000000000000813.

Nardone G, Compare D, Rocco A. A microbiota-centric view of
disease of the upper gastrointestinal tract. Lancet Gastroen-
terol Hepatol. 2017;2:298-312.

Fernandez-Gonzalez D, Rodriguez Rajo FJ, Gonzalez Parrado Z,
Valencia Barrera RM, Jato V, Moreno Grau S, et al. Differences

23.

24.

25.

26.

27.

28.

29.

30.

31.

in atmospheric emissions of Poaceae pollen and Lol p 1 allergen.
Aerobiologia. 2011;27:301-9.

Rodriguez Rajo FJ, Jato V, Gonzalez Parrado Z, Elvira-Rendueles
B, Moreno-Grau S, Vega-Maray A, et al. The combination of air-
borne pollen and allergen quantification to reliably assess the
real pollinosis risk in different bioclimatic areas. Aerobiologia.
2011;27:1.

Mahdavinia M, Bishehsari F, Hayt W, Elhassan A, Tobin
MC, Ditto AM. Association of eosinophilic esophagitis and
food pollen allergy syndrome. Ann Allergy Asthma Immunol.
2017;118:116-7.

Philpott HL, Nandurkar S, Thien F, Bloom S, Lin E, Goldberg
R, et al. Seasonal recurrence of food bolus obstruction in
eosinophilic esophagitis. Intern Med J. 2015;45:939-43.
Schneider R, Hanak T, Persson S, Voight CA. Cellulose and callose
synthesis and organization in focus, what’s new. Curr Opin Plant
Biol. 2016;34:9-16.

Odriozola E, Bretscheneider G, Pagalday M, Odriozola H,
Quiroz J, Ferreira J. Intoxicacion natural con Cynodon dacty-
lon (pata de perdiz) en un rodeo de cria. Ver Arg. 1998;15:
579-83.

Simon D, Radonjic-Hosli S, Straumenn A, Yousefi S, Simon
HU. Active eosinophilic esophagitis is characterized by barrier
defects and eosinophil extracellular trap formation. Allergy.
2015;70:443-52.

Wang Y, Zhao Z, Deng M, Liu R, Niu S, Fan G. ldentifica-
tion and functional analysis of microRNAs and their targets
in Platanus acerifolia under lead (Pb) stress. Int J Mol Sci.
2015;30:7098-111.

Lara-Sanchez H, Vallejo LA. Eosinophilic otitis media. N Engl J
Med. 2017;16:376.

McGowan EC, Platts-Mills TA. Eosinophilic esophagitis from an
allergy perspective: how to optimally pursue allergy & dietary
modification in the adult population. Curr Gastroenterol Rep.
2016;18:58.


http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0215
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0220
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0225
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0230
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0235
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0240
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0245
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0250
dx.doi.org/10.1097/MCG.00000000000000813
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0260
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0265
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0270
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0275
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0280
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0285
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0290
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0295
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0300
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0305
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310
http://refhub.elsevier.com/S0301-0546(17)30174-X/sbref0310

	Is eosinophilic esophagitis an equivalent of pollen allergic asthma? Analysis of biopsies and therapy guided by component ...
	Introduction
	Material and methods
	Design
	Treatment
	Clinical evaluations
	Statistical analysis

	Results
	Descriptive analysis
	Histology
	Therapy

	Discussion
	Funding
	Conflict of interest
	Acknowledgements
	Appendix A Supplementary data
	References


