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BACKGROUND AND AIMS: Eosinophilic esophagitis (EoE) is an
immune-mediated esophageal disease characterized by symp-
toms related to esophageal dysfunction and eosinophil-
predominant inflammation. The aims of our study included
(1) to assess esophageal motility patterns of EoE by topo-
graphic analysis of high-resolution manometry (HRM) and (2)
to establish a relationship between symptoms of EoE and
motility abnormalities seen on HRM. METHODS: A retrospec-
tive study in which all adult patients over 18 years of age with
EoE diagnosed by endoscopy and histology and who underwent
HRM were included in the study during the study period.
Motility patterns in patients with EoE under HRM were
analyzed. Data were presented as frequencies and percentages
with inference by Pearson’s chi-square test or Fisher’s exact
test. RESULTS: Seven hundred patients diagnosed with EoE
were noted, and of these, 38 patients had undergone esopha-
geal HRM. Fifty-eight percent of these patients were noted to
have an esophageal motility abnormality on HRM. Thirty-seven
percent of the patients showed absent peristalsis with pan-
esophageal pressurization but normal integrate relaxation
pressure; 21% of the patients showed peristaltic dysfunction;
and 42% of the patients had a normal HRM. Seventy-one
percent of the patients with pan-esophageal pressurization
presented with food impaction requiring endoscopy for dis-
impaction and esophageal dilation (P ¼ .015). CONCLUSION:
The most common abnormality noted was aperistalsis with
pan-esophageal pressurization. This abnormality correlated
with the clinical presentation of bolus impaction requiring an
endoscopic intervention (P ¼ .015).
Keywords: High-Resolution Manometry; Eosinophilic Esophagi-
tis; Dysphagia; Pan-Esophageal Pressurization
Introduction

Abbreviations used in this paper: EGJ, esophagogastric junction; EoE,
eosinophilic esophagitis; GERD, gastroesophageal reflux disease; HRM,
high-resolution manometry; IRP, integrate relaxation pressure; LES, lower
esophageal sphincter.
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Eosinophilic esophagitis (EoE) is a chronic inflam-
matory esophageal disease with esophageal

dysfunction secondary to eosinophil-predominant inflam-
mation.1,2 The disease is defined by the existence of esoph-
ageal dysfunction along with at least �15 eosinophils per
high-power field on esophageal biopsy in the absence of
other causes of eosinophilia like achalasia or primary
gastroesophageal reflux disease.
It is mostly reported in males with 3:1 male-to-female
predominance. Patients generally present with dysphagia
and food impaction. Esophageal findings of mucosal edema,
circular rings, and tube-like esophagus with or without
strictures are mostly responsible for the symptom presen-
tation of dysphagia and food impaction. However, there
could be some esophageal motor pressure changes that can
contribute to the symptoms either independently or in
conjunction with endoscopic mucosal findings of the
esophagus.

High-resolution esophageal manometry (HRM) is being
increasingly utilized in the management of patients pre-
senting with gastroesophageal reflux disease (GERD) and
dysphagia. It has become the method of choice in the eval-
uation of esophageal motility and has replaced conventional
manometry, due to its technical advantages and better
reproducibility.3,4 Only a few studies have shown esopha-
geal motility abnormalities in EoE using HRM. Hejazi et al5

found 50% of EoE patients to have major smooth muscle
impairment on HRM. Nennstiel et al6 studied 20 EoE pa-
tients and found abnormal esophageal motility in 35% of
patients on HRM. Martín Martín et al7 found that pan-
esophageal pressurization was the most common finding
among 21 patients.

We aim to study and categorize motor disorders of the
esophagus in EoE utilizing HRM and analyze the relation-
ship between motility abnormalities and symptom presen-
tation in EoE patients.

Methods
A retrospective analysis of adult patients over 18 years of

age diagnosed with EoE and evaluated with high-resolution
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Table 1. Demographic, Clinical, and Endoscopic Charac-
teristics of Patients With Eosinophilic Esophagitis (N ¼ 38)
Demographics

Age (y), mean (SD) 29 (11)
Male gender, N (%) 25 (66)
White race, N (%) 28 (74)

Allergic conditions
Asthma, N (%) 9 (24)
Allergic rhinitis, N (%) 7 (18)

Clinical symptoms
Dysphagia, N (%) 37 (97)
Bolus impaction, N (%) 21 (55)
Heartburn, N (%) 12 (32)
Gastroesophageal reflux disease, N (%) 11 (29)

Endoscopic features
Furrows, N (%) 11 (29)
Rings, N (%) 4 (10)
Furrows and rings, N (%) 12 (31)
White exudate, N (%) 4 (10)
Stricture, N (%) 8 (21)

SD, standard deviation.
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manometry was conducted at the Albany Medical Center,
Albany, New York, between January 2010 and January 2021.
This study was approved by the institutional review board at
our institution and registered under the protocol number 6177.
Given the retrospective nature of the study, requirements for
informed written consent were waived. Patients with a
confirmed clinicopathologic diagnosis of EoE who were evalu-
ated with HRM were included in the study.

Out of 700 patients with a confirmed histologic diagnosis of
EoE per the American Gastroenterological Association defini-
tion,8 38 patients underwent HRM for further evaluation of
their symptoms.

Patients with EoE under the age of 18 years and those with
EoE who did not undergo HRM were excluded.

A total of 700 patients with a diagnosis of EoE during the
study period were reviewed in our electronic medical record
manually. A chart review of all these 700 patients showed that
38 patients underwent HRM.

Patient data collected included demographics; comorbid-
ities; laboratory parameters; EoE treatment received, including
proton pump inhibitors and corticosteroids; endoscopic find-
ings; and HRM findings and parameters.

An analysis was performed to determine the motility pat-
terns in EoE patients on HRM, the most common motility ab-
normality, and the association between the clinical symptoms
and the HRM findings in EoE patients.

Statistical Analysis
Categorical data were presented as frequencies and per-

centages with inference by Pearson’s chi-square test or Fisher’s
exact test if the expected value in any cell was less than 5.
Table 2. HRM Results in Patients With Eosinophilic
Esophagitis (N ¼ 38)
LES

Pressure (mmHg) (mean) (SD) 17 (7)
Normotensive, N (%) 34 (89)
Hypotensive, N (%) 3 (8)
Hypertensive, N (%) 1 (2)
Results
Demographic, Clinical, and Endoscopic Charac-
teristics of Study Patients

Between January 2010 and January 2020, 700 patients
who had undergone endoscopic and histologic diagnosis of
EoE were identified. Of these patients, 38 underwent
esophageal HRM. The study population had a mean age of
29 � 11 years and consisted of 25 (66%) male patients and
13 (34%) female patients. Among these patients, 28 (74%)
were white, 3 (8%) were Hispanic, 6 (16%) were black or
African American, and 1 (2%) was Asian. Of the 38 EoE
patients with HRM analysis, 9 (24%) had a pre-existing
diagnosis of asthma, and 7 (18%) had a pre-existing diag-
nosis of allergic rhinitis. Additionally, of these 38 cases, 37
(97%) reported clinical symptoms of dysphagia, 21 (55%)
had bolus impaction, 12 (32%) had heartburn, and 11
(29%) had GERD (Table 1).

Endoscopicfindings revealed furrows in 11patients, rings
in 4 patients, both furrows and rings in 12 patients, white
exudate in 4 patients, and stricture in 8 patients (Table 1).
Esophageal body
Pan-esophageal pressurization, N (%) 14 (37)
Peristaltic dysfunction, N (%) 8 (21)
Normal study, N (%) 16 (42)

SD, standard deviation.
HRM Patterns in Study Patients
The mean resting pressure of the lower esophageal

sphincter (LES) was measured at 17 � 7 mmHg; the LES
was classified as normotensive in 34 (89%) studies, hypo-
tensive in 3 (8%), and hypertensive in 1 (2%).

Of the 38 patients with EoE who underwent HRM, 22
(58%) were found to have esophageal motility abnormality
on HRM, and 16 (42%) had normal study. Fourteen (37%)
patients had absent peristalsis with pan-esophageal pres-
surization and normal integrated relaxation pressure (IRP),
except for 1 patient with an elevated IRP of 17. The mean
IRP was measured at 9 � 4 mmHg. Within this group of
patients exhibiting pan-esophageal pressurization, 10 pa-
tients had presented with food impaction requiring endos-
copy for disimpaction as well as esophageal dilation (P ¼
.015). In 8 of the 38 EoE patients, peristaltic dysfunction
with distal compartmentalization was observed (Tables 2
and 3).

Patients with pan-esophageal pressurization under-
went aggressive treatment with 40 mg of omeprazole
twice daily and 200 mg of topical fluticasone twice daily.
Also, these patients were asked to avoid certain products
like (milk, wheat, egg, peanut, and soybean) as part of
their treatment. Most of these patients were able to



Table 3. HRM Findings by Food Impaction

No food impaction, N ¼ 17 Food impaction, N ¼ 21 P

HRM findings .015a

Compartmentalized distal pressurization 3 (17.6%) 2 (9.5%)

Fragmented peristalsis 1 (5.9%) 0 (0.0%)

Normal UES, LES, & esophageal body 9 (52.9%) 7 (33.3%)

Pan-esophageal pressurization 2 (11.8%) 12 (57.1%)

Weak peristalsis 2 (11.8%) 0 (0.0%)

UES, upper esophageal sphincter; LES, lower esophageal sphincter.
aFisher’s exact test.
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discontinue topical steroids after improvement of symp-
toms in 3–6 months.

Of these patients, 5 underwent both pretreatment and 3-
month posttreatment HRM. Assessment of posttreatment
HRM revealed disease regression (Figure).

All other patients were treated either with 40 mg of
omeprazole daily, or 40 mg of omeprazole twice daily. In
addition, patients were asked to avoid dietary products like
(milk, wheat, egg, peanut, and soybean).
Discussion
As a relatively new disease that has gained increased

prevalence over the last few decades, EoE continues to be
further understood. While the endoscopic and histological
characteristics of EoE have been established, such as the
presence of at least 15 eosinophils per high-power field in
the esophageal epithelium,9,10 the esophageal motility ab-
normalities of EoE have not yet been clearly elucidated. In
this study, we retrospectively assessed HRM findings in
patients diagnosed with EoE to correlate esophageal
motility patterns with the disease and to delineate re-
lationships between these motility patterns and EoE clinical
symptoms.

HRM offers an advantage over conventional manometry
by utilizing a sufficient number of pressure sensors in the
esophagus, thereby allowing intraluminal pressure to be
monitored as a continuum. By positioning pressure sensors
Figure. Represents examples
of pan-esophageal pressuriza-
tion at baseline (left) and with
improved almost-normal peri-
stalsis after therapy (right).
approximately 1 cm apart, few contractile data are lost when
generating pressure topography plots for analysis.3 As for
investigating patients with EoE, only a handful of studies to
date have employed HRM to evaluate motility patterns in
these patients. Results have been variable and have yielded
findings such as normal peristalsis, hypomotile disorders,
and hypermotile disorders.11 Some of these studies reported
a statistically significant association between EoE and pan-
esophageal pressurization after swallowing, compared to
control.6,7,12 Comparable to those results, 58% of EoE pa-
tients in our collective exhibited esophageal motility abnor-
malities on HRM, 37% of which specifically showed pan-
esophageal pressurization. With over half of the patients
with EoE revealing associated motility pattern irregularities
on HRM, our data highlighted that aperistalsis with pan-
esophageal pressurization was the most frequently
observed esophageal motility abnormality in EoE patients.

In our study, an HRM data analysis indicated that 89% of
the EoE patients were considered normotensive for LES
pressure, followed by 8% hypotensive, and 2% hypertensive.
Importantly, the IRP was under the upper limit of normal for
all but 1 patient with pan-esophageal pressurization on HRM.
According to the Chicago classification, IRP is measured to
evaluate the relaxation of the esophagogastric junction upon
swallowing.13,14 If IRP is elevated to a value above 15 mmHg,
patients are classified as having achalasia or esophagogastric
junction (EGJ) outflow obstruction; if IRP is normal, peri-
stalsis is then categorized based on factors such as distal
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latency, distal contractile integral, fragmentation, or a com-
plete absence. In patients exhibiting a normal IRP and also
have more than 50% of swallows determined to be effective,
esophageal motility is defined as normal. With this hierar-
chical classification scheme in mind, we ruled out impaired
EGJ relaxation and functional EGJ outflow obstruction in the
13 of 14 EoE patients in the study due to a normal IRP.
However, in 1 patient, IRP was reported at 17 mmHg, and an
esophagram revealed the presence of achalasia. It is unclear
whether the achalasia was associated with EoE or was an
independent event.

While several studies have noted the occurrence of
esophageal motility disorders in conjunction with EoE, only
a few studies have linked specific motility patterns with the
disease. Roman et al12 suggested a correlation between EoE
and pan-esophageal pressurization in the setting of normal
EGJ relaxation. Martin Martin et al7 found similar data
through a prospective case-control study. Nennstiel et al6

also described this association in a prospective observa-
tional study and noted that an elevated intrabolus pressure
on HRM can be observed in EoE patients compared to pa-
tients with reflux or controls. Similarly, our study showed
that pan-esophageal pressurization was the most common
pattern abnormality identified on HRM in 37% of the EoE
patients. Peristaltic dysfunction with distal compartmen-
talization was detected in 21% of patients, and the
remaining 42% of patients had normal studies. This
observed pan-esophageal pressurization may be explained
by mucosal stiffness resulting from local IgG4-mediated
mucosal inflammation.15 There could be existing fibrosis
of the esophageal wall as a sequela of chronic eosinophilic
inflammation.10,16 Alternatively, another possible explana-
tion may be that the presence of overlapping conditions,
such as GERD, is contributing to esophageal motor function
disturbances.

Furthermore, we also found that of the 14 patients with
EoE that displayed pan-esophageal pressurization on HRM,
10 (71%) presented with clinical symptoms of bolus
impaction requiring endoscopic intervention. This signifi-
cant correlation between pan-esophageal pressurization
and food impaction corroborates similar findings from the
study by Martin Martin et al.7 Food impaction is a prob-
lematic yet common clinical manifestation of EoE. In a Swiss
study of 251 patients, 87 patients (35%) experienced 1 or
more food bolus impactions that necessitated endoscopic
removal.17 Additionally, Boerhaave syndrome has been re-
ported in cases of undiagnosed EoE where patients induce
vomiting subsequent to bolus impaction.18–20 Patients may
also present with hematemesis and esophageal dissection
between the mucosal and submucosal layers as a direct
result of the endoscopic procedure required for bolus
removal and dilation.21 To limit these complications, efforts
should be aimed toward early diagnosis and aggressive
treatment of EoE.

Of the study patients with pan-esophageal pressuriza-
tion, 5 who underwent both pretreatment and posttreat-
ment HRM were identified; all these patients exhibited
regression of disease on posttreatment HRM. These findings
are in line with a prospective observational study at a single
university center that assessed symptomatic EoE patients
who received HRM examinations before and after 8 weeks
of topical steroid treatment with budesonide.6 This study
found that 35% of the EoE patients showed abnormal
esophageal motility on HRM at baseline, most frequently
early pan-esophageal pressurizations resolved after treat-
ment with topical budesonide in 86% of the patients.

In current practice, when a patient presents with clinical
symptoms of dysphagia, the initial management usually in-
volves performing an upper endoscopy to rule out the
presence of strictures, esophageal carcinoma, or EoE.13

Following exclusion of these structural abnormalities,
manometry can then be used to identify motility disorders
of the esophagus. Based on our data indicating a correlation
between EoE and esophageal motility abnormalities seen on
HRM, and in particular, aperistalsis with pan-esophageal
pressurization, we propose that HRM may be utilized as a
tool in detecting early progression to pan-esophageal pres-
surization in patients with suspected EoE.

Early recognition of EoE also entails clinician familiar-
ization with patient demographics, common presenting
clinical symptoms, and associated endoscopic features.
While EoE can present at any age,1,22 it has been most
frequently diagnosed in atopic males during childhood
years, the third decade, or the fourth decade of life.
Furthermore, studies have suggested that the disease is
more prevalent in non-Hispanic whites.23 This is consistent
with the demographic characteristics of the EoE patients in
our study; our study population comprised 74% of white
patients and a male-to-female ratio of 2:1 although this ratio
is slightly lower than the classically described 3:1 prepon-
derance. Additionally, studies have demonstrated that 50%–
60% of patients with EoE have a prior history of atopy.24–26

In particular, Liacouras et al23 reported rates of allergic
rhinitis and asthma to be 40%–75% and 14%–70%,
respectively. While we found that asthma occurred in 24%
of the EoE patients, only 18% were noted to have allergic
rhinitis. The lower prevalence of allergic rhinitis in our
study might be attributed to a smaller sample size or chart
documentation errors.

EoE is regarded as a clinicopathologic disease, which
requires both symptoms and abnormal histology for diag-
nosis. Our study showed that the most common symptoms
shared by patients with EoE were dysphagia, followed by
bolus impaction, heartburn, and GERD symptomology.
These findings bore similarities to previous studies that
identified analogous clinical presentations.9,10,27 However,
it is important to consider that clinical symptoms may be
underestimated due to underreporting and patient behav-
ioral accommodations, such as avoiding triggering foods
and chewing slowly. We also demonstrated that the most
common endoscopic feature of EoE patients in the study
was furrows and rings, followed by furrows alone, stric-
tures, rings alone, and white exudates. Consistent with our
data, several other studies have also confirmed the
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presence of similar esophageal abnormalities in EoE.
However, none of these findings in isolation are patho-
gnomonic for the disease, as it can appear in various
esophageal disorders.10

Our study has limitations attributable to a lack of a
control group. However, the objectives of this study were to
examine esophageal motility patterns on HRM in a group of
EoE patients and to establish relationships between these
motility abnormalities and clinical symptoms of EoE.
Nonetheless, a control cohort with HRM data from patients
without EoE may have more explicitly illustrated that the
motility pattern encountered is specific to EoE. It also might
be interesting to evaluate a larger cohort of patients at
multiple centers in future research endeavors to further
solidify our assessments.

In conclusion, this study found that of the patients
diagnosed with EoE who underwent HRM, more than half
had notable esophageal motility dysfunction. Specifically,
absent peristalsis with pan-esophageal pressurization in the
setting of normal IRP was the most common motility
pattern revealed in these patients. Moreover, this abnor-
mality was significantly associated with bolus impaction, a
recognized complication of EoE. Data from this study can be
utilized to make clinical practice recommendations for
employing HRM as an instrument in the early diagnosis of
EoE and the prevention of progression to pan-esophageal
pressurization and correlated complications. Prompt inter-
vention in patients exhibiting such motility abnormalities
may limit episodes of food impaction and ultimately
improve patient quality of life.
References

1. Kapel RC, Miller JK, Torres C, et al. Eosinophilic

esophagitis: a prevalent disease in the United States that
affects all age groups. Gastroenterology 2008;
134:1316–1321.

2. Philpott H, Nandurkar S, Royce SG, et al. Risk factors for
eosinophilic esophagitis. Clin Exp Allergy 2014;
44:1012–1019.

3. Pandolfino JE, Fox MR, Breedenoord AJ, et al. High-
resolution manometry in clinical practice: utilizing pres-
sure topography to classify oesophageal motility ab-
normalities. Neurogastroenterol Motil 2009;21:796–806.

4. Kahrilas PJ, Sifrim D. High-resolution manometry and
impedance-pH/manometry: valuable tools in clinical and
investigational esophagology. Gastroenterology 2008;
135:756–769.

5. Hejazi RA, Reddymasu SC, Sostarich S, et al. Distur-
bances of esophageal motility in eosinophilic esophagi-
tis: a case series. Dysphagia 2010;25:231–237.

6. Nennstiel S, Bajbouj M, Becker V, et al. High-resolution
manometry in patients with eosinophilic esophagitis un-
der topical steroid therapy-a prospective observational
study (HIMEOS-study). Neurogastroenterol Motil 2016;
28:599–607.

7. Martín Martín L, Santander C, Lopez Martín MC, et al.
Esophageal motor abnormalities in eosinophilic
esophagitis identified by high-resolution manometry.
J Gastroenterol Hepatol 2011;26:1447–1450.

8. Furuta GT, Liacouras CA, Collins MH, et al. Eosinophilic
esophagitis in children and adults: a systematic review
and consensus recommendations for diagnosis and
treatment. Gastroenterology 2007;133:1342–1363.

9. Furuta GT, Katzka DA. Eosinophilic esophagitis definition
and differential diagnosis. N Engl J Med 2016;
373:1640–1648.

10. Dellon ES, Speck O, Woodward K, et al. Distribution and
variability of esophageal eosinophilia in patients under-
going upper endoscopy. Mod Pathol 2015;28:383–390.

11. van Rhijn BD, Oors JM, Smout AJ, et al. Prevalence of
esophageal motility abnormalities increases with longer
disease duration in adult patients with eosinophilic
esophagitis. Neurogastroenterol Motil 2014;
26:1349–1355.

12. Roman S, Hirano I, Kwiatek MA, et al. Manometric features
of eosinophilic esophagitis in esophageal pressure topog-
raphy. Neurogastroenterol Motil 2011;23:208–214, e111.

13. Kahrilas PJ, Bredenoord AJ, Fox M, et al. The Chicago
Classification of esophageal motility disorders, v3.0.
Neurogastroenterol Motil 2015;27:160–174.

14. Masuda T, Yano F, Omura N, et al. Optimal cutoff value
of integrated relaxation pressure on the esophagogastric
junction to detect outflow obstruction using starlet high-
resolution manometry system. J Gastroenterol 2021;
56:231–239.

15. Attwood SE. Overview of eosinophilic oesophagitis. Br J
Hosp Med 2019;80:132–138.

16. Schoepfer AM, Safroneeva E, Bussmann C, et al. Delay
in diagnosis of eosinophilic esophagitis increases risk for
stricture formation in a time-dependent manner.
Gastroenterology 2013;145:1230–1236.e1-2.

17. Straumann A, Bussmann C, Zuber M, et al. Eosinophilic
esophagitis: analysis of food impaction and perforation
in 251 adolescent and adult patients. Clin Gastroenterol
Hepatol 2008;6:598–600.

18. Lucendo AJ, Friginal-Ruiz AB, Rodríguez B. Boerhaave’s
syndrome as the primary manifestation of adult eosino-
philic esophagitis. Two case reports and a review of the
literature. Dis Esophagus 2011;24:E11–E15.

19. Cohen MS, Kaufman A, DiMarino AJ, et al. Eosinophilic
esophagitis presenting as spontaneous esophageal
rupture (Boerhaave’s syndrome). Clin Gastroenterol
Hepatol 2007;5:A24.

20. Riou PJ, Nicholson AG, Pastorino U. Esophageal rupture
in a patient with idiopathic eosinophilic esophagitis. Ann
Thorac Surg 1996;62:1854–1856.

21. Moawad FJ, Cheatham JG, DeZee KJ. Meta-analysis:
the safety and efficacy of dilation in eosinophilic oeso-
phagitis. Aliment Pharmacol Ther 2013;38:713–720.

22. Garcia-Compean D, Gonzalez Gonzalez JA, Marrufo
Garcia CA, et al. Prevalence of eosinophilic esophagitis
in patients with refractory gastroesophageal reflux dis-
ease symptoms: a prospective study. Dig Liver Dis 2011;
43:204–208.

23. Liacouras CA, Furuta GT, Hirano I, et al. Eosinophilic
esophagitis: updated consensus recommendations for
children and adults. J Allergy Clin Immunol 2011;
128:3–20.e26; quiz 21-22.

http://refhub.elsevier.com/S2772-5723(22)00077-2/sref1
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref1
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref1
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref1
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref1
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref2
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref2
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref2
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref2
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref4
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref4
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref4
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref4
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref4
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref5
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref5
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref5
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref5
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref5
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref6
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref6
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref6
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref6
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref7
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref7
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref7
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref7
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref7
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref7
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref8
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref8
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref8
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref8
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref8
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref9
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref9
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref9
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref9
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref9
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref10
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref10
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref10
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref10
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref11
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref11
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref11
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref11
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref13
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref13
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref13
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref13
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref13
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref13
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref12
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref12
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref12
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref12
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref14
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref14
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref14
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref14
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref15
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref15
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref15
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref15
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref15
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref15
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref16
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref16
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref16
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref17
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref17
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref17
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref17
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref17
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref28
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref28
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref28
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref28
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref28
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref18
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref18
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref18
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref18
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref18
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref19
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref19
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref19
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref19
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref20
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref20
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref20
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref20
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref21
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref21
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref21
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref21
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref22
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref22
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref22
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref22
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref22
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref22
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref23
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref23
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref23
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref23
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref23


708 Abulawi et al Gastro Hep Advances Vol. 1, No. 5
24. Prasad GA, Alexander JA, Schleck CD, et al. Epidemi-
ology of eosinophilic esophagitis over three decades in
Olmsted County, Minnesota. Clin Gastroenterol Hepatol
2009;7:1055–1061.

25. Almansa C, Krishna M, Buchner AM, et al. Seasonal
distribution in newly diagnosed cases of eosinophilic
esophagitis in adults. Am J Gastroenterol 2009;
104:828–833.

26. Chehade M. IgE and non-IgE-mediated food allergy:
treatment in 2007. Curr Opin Allergy Clin Immunol 2007;
7:264–268.

27. Inage E, Furuta GT, Menard-Katcher C, et al. Eosino-
philic esophagitis: pathophysiology and its clinical im-
plications. Am J Physiol Gastrointest Liver Physiol 2018;
315:G879–G886.

Received March 15, 2022. Accepted April 26, 2022.

Correspondence:
Address correspondence to: Ahmad Abulawi, MBBS, Pgy-2 Internal Medicine
Resident, Albany Medical Center, 61 Woodlake Road, Apt 4, Albany, New York
12203. e-mail: abulawiahmad95@yahoo.com.
Authors’ Contributions:
Ahmad Abulawi: Conceptualization, methodology, investigation, data curation,
writing – original draft. Jacqueline Liu: Conceptualization, methodology,
investigation, data curation, writing – original draft. Shawn Philip: Conceptu-
alization, methodology, investigation, data curation, writing – original draft.
Mathew Josephson: Conceptualization, methodology, investigation, data
curation, writing – reviewing and editing. Hala Abdelwahab: Conceptualization,
methodology, investigation, data curation. Paul J. Feustel: Data analysis. Asra
Batool: Conceptualization, methodology, investigation, data curation, super-
vision, project administration, writing – review and editing. All authors had full
access to all the study data and have read and approved the final manuscript,
analysis, and interpretation of data.

Conflicts of Interest:
The authors disclose no conflicts.

Funding:
The authors report no funding.

Ethical Statement:
The corresponding author, on behalf of all authors, jointly and severally, cer-
tifies that their institution has approved the protocol for any investigation
involving humans or animals and that all experimentation was conducted in
conformity with ethical and humane principles of research.

Data Transparency Statement:
The data, analytic methods, and study materials will be made available to other
researchers upon request.

http://refhub.elsevier.com/S2772-5723(22)00077-2/sref24
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref24
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref24
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref24
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref24
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref25
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref25
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref25
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref25
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref25
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref26
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref26
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref26
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref26
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref27
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref27
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref27
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref27
http://refhub.elsevier.com/S2772-5723(22)00077-2/sref27
mailto:abulawiahmad95@yahoo.com

	High-Resolution Esophageal Manometric Features in Eosinophilic Esophagitis Patients: A Retrospective Study
	Introduction
	Methods
	Statistical Analysis

	Results
	Demographic, Clinical, and Endoscopic Characteristics of Study Patients
	HRM Patterns in Study Patients

	Discussion
	References
	Authors' Contributions:


