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Abstract

AIM: To examine the relative prevalence and temporal
variation of dysphagia etiologies in patients undergoing
upper endoscopy (EGD) over the past decade.

METHODS: EGDs with the indication of dysphagia at
an urban, university medical center in 1999, 2004 and
2009 were retrospectively identified from the electronic
medical record. The entire patient chart, including
EGD, pathology, manometry, radiographic and clinician
reports, was reviewed for demographic and clinical
data and to determine the etiology of dysphagia. The
number of EGDs in which an esophageal biopsy was
performed was also noted. Gastroesophageal reflux
disease (GERD) as a cause of dysphagia independent
of peptic stricture was defined by symptoms with ero-
sive esophagitis or symptom response to proton pump
inhibition (PPI). Cases of eosinophilic esophagitis (EoE)
were defined by an appropriate clinical history and his-
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tological criteria of = 15 eosinophils per high powered
field. PPI-responsive esophageal eosinophilia was not
routinely reported prior to 2008. Statistical analysis
was performed using one-way analysis of variance to
analyze for trends between 1999, 2004 and 2009 and
a post-hoc Tukey analysis was performed following a
significant main effect.

RESULTS: A total of 1371 cases (mean age 54 years,
43% male) met pre-specified inclusion criteria with 191,
504 and 675 cases in 1999, 2004 and 2009, respective-
ly. Patients were older in 2004 compared to 2009 (mean
* SD, 54.0 + 15.7 years vs 52.3 £+ 16.8 years, £ = 0.02)
and there were more males in 1999 compared to 2004
(57.5% vs 40.8%, P = 0.005). Overall, GERD (27.6%)
and EoE (7.7%) were the most common identifiable
causes of dysphagia. An unspecified diagnosis account-
ed for 21% of overall cases. There were no significant
differences in the relative prevalence of achalasia or
other motility disorders, peptic stricture, Schatzki’s ring,
esophageal cancer or unspecified diagnoses over the
10-year time period. There was, however, a decrease in
the relative prevalence of GERD (39.3% vs 24.1%, P <
0.001) and increases in the relative prevalence of EoE
(1.6% vs 11.2%, P < 0.001) and oropharyngeal dis-
orders (1.6% vs 4.2%, P = 0.02) from 1999 to 2009.
Post-hoc analyses determined that the increase in rela-
tive prevalence of EoE was significant between 1999
and 2009 as well as 2004 and 2009 (5.4% vs 11.6%,
P < 0.001), but not between 1999 and 2004 (1.6% P
5.4%, P = 0.21). On the other hand, the decrease in
relative prevalence of GERD was significant between
1999 and 2009 and 1999 and 2004 (39.3% vs 27.7%,
P = 0.006), but not between 2004 and 2009 (27.7% vs
24.1%, P = 0.36). There were also significantly more
EGDs in which a biopsy was obtained in 1999 com-
pared to 2009 (36.7% vs 68.7%, P < 0.001) as well as
between 2004 and 2009 (37.5% vs 68.7%, P < 0.001).
While total EGD volume did increase over the 10-year
time period, the percentage of EGDs for the indica-
tion of dysphagia remained stable making increasing
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upper endoscopy an unlikely reason for the observed
increased prevalence of EoE.

CONCLUSION: EoE has emerged as a dominant cause
of dysphagia in adults. Whether this was due to a rise
in disease incidence or increased recognition is unclear.

© 2012 Baishideng. All rights reserved.

Key words: Eosinophilic esophagitis; Gastroesophageal
reflux disease; Dysphagia; Endoscopy; Esophagitis;
Esophageal diseases

Peer reviewer: Mauro Bortolotti, MD, Professor, Department
of Internal Medicine and Gastroenterology, University of Bolo-
gna, Via Massarenti 48, 40138 Bologna, Italy

Kidambi T, Toto E, Ho N, Taft T, Hirano 1. Temporal trends in
the relative prevalence of dysphagia etiologies from 1999-2009.
World J Gastroenterol 2012; 18(32): 4335-4341 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v18/i32/4335.htm
DOI: http://dx.doi.org/10.3748/wjg.v18.i132.4335

INTRODUCTION

Dysphagia is a common indication for referral to a gas-
troenterology specialist, and is classified based on loca-
tion as either oropharyngeal or esophageal“’zj. Common
causes of oropharyngeal dysphagia include cerebrovascu-
lar accidents (CVA), radiation injury, and Parkinson’s dis-
ease. Frequently identified etiologies of esophageal dys-
phagia include structural lesions such as peptic strictures,
Schatzki’s rings, and neoplasm as well as non-obstructive
disorders such as gastroesophageal reflux disease (GERD)
and esophageal motility disorders'. Uppet endoscopy
(EGD) has largely supplanted upper gastrointestinal ra-
diologic examination for the initial evaluation of dyspha-
giam. Little published data exists reporting the frequency
of the various dysphagia etiologies for patients undergo-
ing EGD.

Recent cross-sectional studies have demonstrated that
eosinophilic esophagitis (EoE) is an important and emet-

. . [3-6] . ..

ging cause of dysphagia™ . These studies, examining pa-
tients undergoing an EGD in the evaluation of dyspha-
gla, report an EoE prevalence between 6.5% and 15%"7,
The studies did not report the frequency of additional
etiologies of dysphagia nor whether the prevalence of
EoE has changed over time. A histologic analysis of 296
esophageal biopsies from children in Australia demon-
strated an 18 fold increase in the prevalence of EoE from
1995 to 2004, but did not include analysis of clinical or
endoscopic data”. A population based study from Olten
County, Switzerland recently reported a 12 fold increase
in the prevalence of EoE from 1989 to 2009,

The aims of this study were to examine the preva-
lence of vatious etiologies of dysphagia amongst patients
undergoing EGD and to determine the relative preva-
lence of EoE over the past decade.
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MATERIALS AND METHODS

We petformed a retrospective review of patients under-
going EGD for the indication of dysphagia at a single,
urban, academic medical center, with the goal of deter-
mining the relative prevalence of dysphagia-related diag-
noses. Endoscopy at this medical center is performed by
both academic and private practice gastroenterologists
(approximately two-thirds academic faculty and one-third
private practice).

Patient population

Patients were identified by a query of the electronic
medical record (EMR) for all adult inpatients and out-
patients who had an EGD ordered with an associated
ICD-9 code for dysphagia (787.2) from 1999 through
2010. For ease of data analysis, our search was narrowed
to the years of 1999, 2004 and 2009. The total number
of EGDs performed for all indications was extracted
to assess endoscopy volume. Clinician office and EGD
reports were reviewed to confirm that dysphagia was the
actual indication for the EGD and that an EGD was, in
fact, performed. Cases were excluded if the indication for
the EGD was found not to be dysphagia, if a scheduled
EGD was never performed, or if the EGD report was
absent from the EMR. If a particular patient had multiple
EGDs during this time period, that patient was included
in the earliest year but final diagnosis was still determined
based on the entirety of their medical record. The medi-
cal center completed its transition to an EMR in 2003 and
medical records prior to this date were uploaded retro-
spectively to the database, leading to numerous absences
of reports prior to 2003.

Data collection

Pertinent demographic data were collected for the pa-
tients who met inclusion criteria. EGD, pathology, ma-
nometry, radiographic, and clinician consultation notes
were reviewed to determine the etiology of dysphagia.
When necessary and available, records from subsequent
years were reviewed to determine the final diagnosis. The
number of EGDs in which an esophageal biopsy was
performed was also noted.

Non-obstructive dysphagia related to GERD was di-
agnosed by the exclusion of esophageal stricture and re-
sponse of dysphagia to treatment of acid reflux with pro-
ton pump inhibition (PPD)”. AlIl-GERD related dysphagia
was the sum of non-obstructive GERD and peptic stric-
tures. Non-obstructive dysphagia related to GERD was
diagnosed by the exclusion of esophageal stricture and
response of dysphagia to treatment of acid reflux. Cases
of EoE were defined by an appropriate clinical history
(i.e., dysphagia) and = 15 eosinophils per high powered
field (EOS/HPF) on histological review. PPI-responsive
esophageal eosinophilia was not routinely reported prior
to 2008 and was therefore not analyzed separately from
GERD as recommended by the 2007 and 2011 consen-
sus statements on EoE!"™". Achalasia was defined by
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characteristic manometric features as well as supportive
endoscopic and radiologic abnormalities. Additional ab-
normal esophageal dysmotility assessed by manometry,
such as nutcracker esophagus, diffuse esophageal spasm,
or aperistalsis, was grouped as “other motility disorder”
and considered the etiology of dysphagia only if subse-
quent clinician notes specifically attributed dysphagia to
esophageal dysmotility. Schatzki’s rings were considered
the etiology of dysphagia only if the EGD report explic-
itly stated that they contributed to the dysphagia; in cases
where the EGD or clinician report specifically stated that
the Schatzki’s ring was widely open, non-obstructing, or
not likely to be contributing to the dysphagia, an alterna-
tive diagnosis was considered. Post-operative and iatro-
genic etiologies included anastomotic strictures, marginal
ulcers, and symptomatic type Il paraesophageal hernias.
Oropharyngeal disorders included CVA, traumatic brain
injury, and neurologic disorders such as amyotrophic lat-
eral sclerosis or multiple sclerosis in which patients had
an unremarkable endoscopic exam along with either an
abnormal radiologic swallow study and, or an abnormal
swallow evaluation by a speech and language pathologist.
Functional dysphagia was deemed the final diagnosis after
all other organic causes were ruled out based on negative
EGD, pathology reports, and motility studies, and if the
clinician’s reports indicated that the patient’s dysphagia
was functional. Given its low prevalence, it was included
in the “other” category. In cases where review of the
chart was unable to determine an etiology, the diagnosis
was considered “unspecified”.

Statistical analysis

Data were analyzed using statistical software, SPSS ver-
sion 20 (IBM SPSS Inc, Chicago, IL). The number of ex-
cluded EGDs was expressed as a percentage of the total
number of EGDs for dysphagia in that year. The total
number of included EGDs for dysphagia was the differ-
ence between the total number of EGDs for dysphagia
and the excluded EGDs for dysphagia. The number of
EGDs in which an esophageal biopsy was performed
and the relative prevalence of the various etiologies for
dysphagia were expressed as a percentage of the included
EGDs for dysphagia in the given year.

One-way analysis of variance was used to analyze
for trends between 1999, 2004 and 2009. Following
the significant main effect, a Tukey post-hoc analysis was
performed. A P value of less than 0.05 was considered
statistically significant. The study was approved by the
Northwestern University Institutional Review Board.

RESULTS

A total of 1478 patients were identified who had an
EGD ordered for dysphagia, with 237, 513 and 728 cases
in 1999, 2004 and 2009, respectively. A total of 1371
cases met inclusion criteria with 191, 504 and 675 cases in
1999, 2004 and 2009, respectively (Table 1). In 1999, 46
cases (19.4%) were excluded because EGD reports were
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1999 2004 2009 P value
Total EGDs performed 2456 5944 9071
Total included EGDs for 191 504 675
dysphagia
Excluded EGDs for 46 (19.4) 9(1.8) 53(7.3) <0.001
dysphagia
Age (yr), mean (SD) 555(161) 54.0(15.7) 52.3 (16.8) NS
Male sex (%) 575 40.8 40.7 0.005
EGD with biopsy performed 70 (36.7) 189 (37.5) 464 (68.7) <0.001
Diagnosis

Non-obstructive GERD 75 (39.3) 140 (27.7) 163 (24.1) <0.001

Eosinophilic esophagitis 3 (1.6) 27 (5.4) 76 (11.2) <0.001
Achalasia 9(4.7) 26 (5.1) 27 (4.0) NS
Other motility disorder 4(2.1) 30(5.8) 30 (44) NS
Peptic stricture 2 (1.0) 11 (21) 18(2.6) NS
Schatzki's ring 10(52) 19(3.7) 25(3.7) NS
Esophageal cancer 8(4.2) 19(3.7) 15(22) NS
Post-operative 6(3.1) 31(6.1) 25(3.7) NS
Oropharyngeal dysphagia 3 (1.6) 11(21) 32(47) 0.02
Radiation esophagitis 6(3.1) 17 (34) 15(22) NS
Infectious esophagitis 5 (2.6) 13 (25) 19(2.8) NS
Unspecified 47 (24.6) 103 (204) 138 (204) NS
Other' 13 (6.8) 54 (10.7) 88(13.0) NS

'Including: Cricopharyngeal bar, globus, functional dysphagia, diver-
ticulum, scleroderma and epidermolysis bullosa with proximal stricture.
Statistical analysis performed using one-way analysis of variance. GERD:
Gastroesophageal reflux disease; EGDs: Upper endoscopies; NS: Non-
significant.

unavailable in the EMR (44 cases) or the indication for
EGD was found to be upper gastrointestinal bleeding;
In 2004, 9 cases (1.8%) were excluded because review of
the EMR revealed the indication for EGD was either an
upper gastrointestinal bleed or iron-deficiency anemia.
In 2009, 53 cases (7.3%) were excluded because an EGD
was not performed (46 cases) or because the indication
was found not be dysphagia on review of the chart.
There was a significant difference in the number of ex-
cluded EGDs between 1999, 2004, and 2009 (P < 0.001).

The mean age of the patients included in the study
was 53.5 years (SD = 16.3 years) with 43% of the pa-
tients being men (7 = 591). Patients were older in 2004
compared to 2009 (P = 0.04) and there were more men
in 1999 compared to 2004 (P = 0.003).

Overall, non-obstructive GERD (27.6%) and EoE
(7.7%) were the most common identifiable causes of dys-
phagia over the ten year period. An unspecified diagnosis
accounted for 21.0% of cases. Other motility disorders
(4.7%), achalasia (4.5%) and dysphagia secondary to a
post-operative/miscellaneous etiology (4.5%) were other
important identifiable causes.

The relative prevalence of the various etiologies for
dysphagia over the ten year time period is shown in Table
1 and Figure 1. When analyzing for temporal trends,
there was a decrease in the relative prevalence of non-
obstructive GERD (39.3% in 1999 and 24.1% in 2009;
P < 0.001), and increases in the relative prevalence of
EoE (1.6% in 1999 and 11.2% in 2009, P < 0.001) and
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1999 (7 = 191) 2004 (7 = 504)

NIN

Non-obstructive GERD
Eosinophilic esophagitis
Achalasia

Other motility disorder
Peptic stricture
Schatzki's ring
Esophageal cancer
Post-operative
Oropharyngeal dysphagia
Radiation esophagitis
Infectious esophagitis
Unspecified

Other!

2009 (7 = 675)

Figure 1 Trends in relative prevalence of dysphagia etiologies from 1999-2009. GERD: Gastroesophageal reflux disease. 'Including cricopharyngeal bar, globus,
functional dysphagia, diverticulum, scleroderma, and epidermolysis bullosa with proximal stricture.
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Figure 2 Selected post-hoc Tukey analysis. 'Expressed as percentage of total upper endoscopies for dysphagia in the given year. GERD: Gastroesophageal reflux

disease; EGD: Upper endoscopy.

oropharyngeal disorders (1.6% in 1999 and 4.7% in 2009;
P = 0.02). There was no significant difference in the rela-
tive prevalence of all-GERD related dysphagia (non-
obstructive GERD and peptic strictures) over the 10-year
time period (P = 0.07).

Select post-hoc Tukey analyses are shown graphically
in Figure 2. There was a decrease in the relative preva-
lence of non-obstructive GERD from 1999 to 2004 (P
= 0.0006) as well as from 1999 to 2009 (P < 0.001). The
increase in the relative prevalence of EoE between 1999
and 2009 was significant (P < 0.001) as was the increase
between 2004 and 2009 (P < 0.001). Of the three pa-
tients in 1999 ultimately diagnosed with EoE who had an
EGD for dysphagia, one patient was actually diagnosed
with EoE in 2003 and another patient was diagnosed in
2005. As specified in the methods section, these patients
were included in the 1999 cohort. The increase in relative
prevalence of oropharyngeal disorders was significant be-
tween 2004 and 2009 (P = 0.04). There was no significant
difference in the relative prevalence of achalasia, other
esophageal motility disorders, peptic strictures, Schatzki’
s rings, esophageal cancer, or unspecified diagnosis over
the ten year time period (Table 1 and Figure 1).

The percentage of EGDs in which an esophageal
biopsy was obtained increased over the time period (P <
0.001). As shown in Figure 2, this increase was significant
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between 1999 and 2009 (P < 0.001) as well as between
2004 and 2009 (P < 0.001); there was no significant dif-
ference in the proportion of EGDs in which a biopsy
was performed in 1999 compared to 2004 (P = 0.98).
Total EGD volume at the medical center also increased
in the ten year time period with 2456 EGDs performed
in 1999, 5944 in 2004 and 9071 in 2009. The percentage
of EGDs petrformed for the indication of dysphagia re-
mained stable at 8%0-9%.

DISCUSSION

This is the first study to describe the relative prevalence
of distinct etiologies of dysphagia in an adult patient
population undergoing EGD. In our cohort, non-
obstructive GERD was the most common, identifiable
cause of dysphagia but its relative prevalence decreased
over the past decade while EoE was the second most
common identifiable cause and its relative prevalence in-
creased from 1.6% in 1999 to 11.2% in 2009. Interesting-
ly, the relative prevalence of all-GERD related dysphagia
remained constant. The number of EGDs performed
for the indication of dysphagia as a percentage of total
EGD volume remained stable at 8%-9%. However, the
proportion of EGDs with esophageal biopsies obtained
did increase from 36.7% in 1999 to 68.7% in 2009.
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Figure 3 Trends in upper endoscopy volume, esophageal biopsies, and
dysphagia diagnoses. GERD: Gastroesophageal reflux disease; EGDs: Upper
endoscopies.

The emergence of EoE as a leading cause of dyspha-
gla is of interest and supports earlier studies. The relative
prevalence of EoE in 2009 of 11.2% is consistent with
the results of recent prospective, short-term, cross-sec-
tional studies”” that reported an EoE prevalence ranging
from 10%-15% in patients with dysphagia undergoing
EGD. While these studies reported EoE prevalence,
they did not report the other etiologies of dysphagia in
the non-EoE patients. In these studies, EoE was defined
by histological critetion of = 20 EOS/HPF, which was
more stringent than our definition of = 15 EOS/HPE
In two of the studies™, all patients underwent esopha-
geal biopsies regardless of endoscopic findings while
59% of the patients in the other studyl3J underwent
esophageal biopsy. In all of the studies, a specific pro-
tocol for obtaining multiple biopsies along the length
of the esophagus (midesophagus »s proximal and distal)
was employed; in our retrospective study, a standardized
biopsy strategy could not be used. Regardless of the dif-
ferences in study designs, it is interesting to note that the
high prevalence of EoE in our study was similar to that
reported in other prospective studies of patients with
dysphagia undergoing EGD.

The rise in the relative prevalence of EoE over the
past decade is another interesting finding of this study.
In a retrospective epidemiological study of Olmsted
County, Prasad ez al” reviewed pathology specimens that
mentioned “cosinophils” and/or “esophagitis” from
1976 to 2005 and found that there was an increase in the
incidence of EoE over time (P < 0.001). The histologi-
cal criterion used in that study was = 15 EOS/HPF and
esophageal symptoms were assessed by review of the
medical record. However, the authors noted a parallel
increase in endoscopy utilization over the three decades
and raised the possibility that recognition bias from in-
creased endoscopy volume contributed to the rise in EoE
diagnoses. In contrast to our cohort, the absolute number
of just 78 EoE cases in the Olmsted County population
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was quite small. Additionally, the population in the study
was not limited to patients with dysphagia.

The largest EoE prevalence study to date utilized a
national pathology database to identify 363 cases of EoE
from biopsy specimens taken between January 2002 and
May 2006 with “eosinophilic” in the diagnosis and/or
comment text'”. In their subset analyses of pathology
specimens from 12 465 patients who underwent an EGD
for the indication of dysphagia, they found an increasing
prevalence of EoE from 2002 to 2005 (P < 0.001), with a
prevalence of 0.1% in 2002 and 1.9% in 2005. This study
had many important differences from ours. Cases were
identified from a pathology database and the timeframe
studied was shorter. Additionally, dysphagia as the indica-
tion for EGD was not confirmed by review of the medi-
cal chart, which, as seen in our study, would have poten-
tially excluded a number of cases. Lastly, only EGDs for
dysphagia in which a biopsy was obtained were included
in their study, which is only a subset of the total number
of EGDs petrformed for dysphagia although it is surpris-
ing that the reported prevalence was much lower than
that of the present study.

It is difficult to ascertain whether the increase in rela-
tive prevalence of EoE seen in our study is due to a true
rise in population prevalence or secondary to heightened
recognition from increased numbers of biopsies or in-
creased clinician awareness of the disorder. Interestingly,
the prevalence of an “unspecified” cause of dysphagia
remained constant at 20%-24% over the measured time
period implying that EoE was not simply misclassified
as “unknown” a decade ago. It is possible that EoE was
initially misclassified as non-obstructive GERD and
then properly classified as EoE with increased awareness
of the disease, although each patient’s entire EMR was
reviewed so that if a subsequent diagnosis of EoE was
made at our medical center it would have been detected.
However, another plausible explanation for the decrease
in prevalence of non-obstructive GERD is the increasing
utilization of PPIs by both patients (over-the-counter)
and primary care physicians so that only a smaller per-
centage of PPI-refractory patients are undergoing EGDs.

Increased recognition of EoE may explain the rise
in prevalence given the increase in esophageal biopsies
obtained, as shown in Figure 3. Lending credibility to
this theory is the fact that as the number of biopsies in-
creased between 1999 and 2009 as well as between 2004
and 2009, the prevalence of EoE also increased (Figure
2). On the other hand, when there was not a significant
increase in biopsies, such as between 1999 and 2004,
the relative prevalence of EoE also did not significantly
increase. In contrast to the study by Prasad e @/ which
suggested that increased endoscopy volume may have
contributed to increased recognition of EoE, our study
provides more specific insight into the issue of increased
recognition by identifying trends in the number of biop-
sies taken.

The stable and relatively low overall prevalence of
esophageal cancer (3.1%) was surprising given the rise
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in esophageal adenocarcinoma seen in the past five de-
cades™. One possible explanation for the low preva-
lence of esophageal cancer seen in our study is that our
medical center is a tertiary care center and patients with
esophageal cancer causing dysphagia were being diag-
nosed in the community and referred directly to oncol-
ogy and surgery.

The mechanism for non-obstructive dysphagia in
GERD is not clear. Several studies have demonstrated
that non-obstructive dysphagia in GERD is common and
improves with therapy directed at acid reflux™'". Mano-
metric abnormalities are commonly cited as explanations
for this entitym, but the role of altered visceral sensation
as well as diminished esophageal wall compliance ow-
ing to inflammation have not been adequately examined.
In a study by Triadaﬁlopoulosml, dysphagia was more
commonly associated with severity of acid reflux on pH
monitoring or erosive esophagitis with only a minority
having abnormal motility.

The primary mechanism for dysphagia in EoE is
esophageal remodeling secondary to subepithelial fibrosis
that is identified in over 90% of patientsﬂ”. Additionally,
structural alterations of the esophageal luminal diameter
in the form of focal strictures, esophageal rings or nar-
row caliber esophagus can be identified in most adults
with EoE. In fact, the impact of these structural altera-
tions in EoE have been verified and shown to decrease
esophageal mural compliance and lead to significantly re-
duced esophageal distensibility in EoE patients compared
to normal controls''”. Furthermore, there is indirect
evidence of the role of fibrostenotic complications in the
pathogenesis of dysphagia in EoE given the effectiveness
of esophageal dilation in the treatment of dysphagia in
EOE[ZO’ZH.

There wete several important limitations to this study.
The large number of excluded cases in 1999 was due to
unavailable data in the EMR (given the transition from
paper charting in 2003) while the excluded cases in 2009
were because the EGDs were not performed; both of
these pitfalls were largely attributable to the retrospec-
tive nature of this study. The large number of excluded
cases and the difference in age of the patients in 2004
compared to 2009 raise the question of whether the
groups being analyzed were subsets of the same larger
population. The retrospective nature of the study did not
allow for a standardized protocol for esophageal biopsies,
which may have led to confounding by indication since
biopsies were more likely to be obtained when the EGD
showed the classic EoE features™" of rings, linear fur-
rows, and exudates. The setting of the study was a single,
urban, tertiary care center with active esophageal motility
and EoE research, so there was the potential for loss to
follow-up outside of the medical center in addition to
referral bias that limits the generalizability of the results
to other practice settings. The utilization of EGD as the
primary modality for the evaluation of dysphagia may
affect the generalizability of the results to populations
where dysphagia may be assessed with barium esopha-
grams. In addition, many referred patients may have had
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a diagnostic endoscopy for dysphagia performed at an
outside facility that already established the etiology. When
undergoing a follow up EGD at our medical center, such
patients may have had listed indications for EGD such as
“GERD” or “unspecified esophagitis” and would have
been potentially excluded in our analysis.

Another potential problem with this study was how
EoE was defined. It is likely that PPI-responsive esopha-
geal cosinophilia was included in the EoE cohort!!.
Our definition of EoE did not require the exclusion of
GERD with a trial of PPI therapy or a normal pH moni-
toring study as suggested by the 2007 consensus defini-
tion"” and its 2011 updatem], since this criterion was not
applied widely prior to 2008. The understanding of in-
teractions between GERD and EoE has become inctreas-
ingly complex and remains controversial ™). However,
significant esophageal eosinophilia (= 15 EOS/HPF) is
uncommon in GERD, being demonstrated in less than
2% of patients in one large studym}. While a significant
proportion of patients with suspected EoE respond to
PPI therapy, this response may not be specific for acid
reflux” and may occur with an allergic pattern of inflam-
mation™.

In summary, the relative prevalence of EoE in pa-
tients undergoing EGD for dysphagia increased from
1.6% to 11.2% over the past decade. EoE has emerged
as one of the dominant, identifiable causes of dysphagia
in adults, second only to GERD. Prospective, long-term
studies are needed to discern whether this is due to a true
increase in disease prevalence or increased recognition.

COMMENTS

Background

Dysphagia is a commonly encountered clinical problem and limited data exist
regarding the prevalence of dysphagia etiologies. Recently, cross-sectional
studies have demonstrated that eosinophilic esophagitis (EOE) is an important
cause of dysphagia.

Research frontiers

Upper endoscopy (EGD) is critical in the evaluation and management of pa-
tients with dysphagia. To the knowledge, this is the first study to integrate clini-
cal, pathological, EGD, manometry, and imaging reports in order to systemati-
cally report the relative prevalence of all dysphagia-related diagnoses in a large
series of patients undergoing EGD, which provides an evidence-based differen-
tial diagnosis for the practicing gastroenterologist. Cross-sectional studies have
reported on the prevalence of EoE in patients with dysphagia, however these
studies have not looked at EOE prevalence over time and with relation to other
dysphagia diagnoses. This study demonstrated that between 1999 and 2009,
the relative prevalence of gastroesophageal reflux disease (GERD) decreased
while the relative prevalence of EoE increased.

Innovations and breakthroughs

Recent studies have reported an EoE relative prevalence between 10%-15%
amongst patients undergoing EGD for dysphagia. This study shows that the
relative prevalence of EOE has risen significantly from 1.6% to 11.2% over the
past decade making it the second most common identifiable cause of dyspha-
gia. Furthermore, the authors’ post-hoc analysis show that in contrast to previ-
ous studies, the proportion of EGDs for dysphagia remained stable over the
measured time, but the percentage of EGDs in which a biopsy was performed
did increase significantly, providing a plausible mechanism for increased recog-
nition of EoE.

Applications
By providing an evidence based differential diagnosis, this study informs clini-
cians’ decision making in the evaluation of dysphagia. Given the possible inclu-
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sion of proton pump inhibition (PPI)-responsive esophageal eosinophilia in the
EoE cohort and the increasing proportion of EGDs with biopsies, prospective,
long-term studies would be beneficial to discern whether the findings were due
to a true increase in EoE prevalence or increased recognition.

Terminology

EoE is a chronic, immune/antigen driven inflammatory disease of the esophagus
defined by clinical symptoms of esophageal dysfunction as well as pathological
criteria of = 15 eosinophils per high powered field. Current guideline recom-
mendations require exclusion of other causes of esophageal eosinophilia, such
as GERD, to make the diagnosis of EoE. By acknowledging the accumulating
body of evidence showing that PPIs have effects beyond acid suppression
alone, a new disease entity termed “PPI-responsive esophageal eosinophilia”,
which is distinct from GERD, has been recognized.

Peer review

The authors examined the relative prevalence and temporal variation of dys-
phagia etiologies in patients undergoing EGD over the past decade and found
a decrease in the prevalence of GERD and increases in the prevalence of EoE
and oropharyngeal disorders. This is an interesting research.
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