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SUMMARY

Background
The recognition of eosinophilic oesophagitis (EoE) has risen sharply, but its
current epidemiology is still under debate.

Aim
To estimate accurately the prevalence and incidence rates of EoE, by a systematic
review and meta-analysis.

Methods
MEDLINE, EMBASE and SCOPUS databases were searched for population-based
studies on the epidemiology of EoE. Pooled incidence and prevalence rates, male:
female and children:adult ratios, and geographical and temporal variations were
calculated with random-effects models.
Results
The search yielded 1334 references; the final quantitative summary included 13
population-based studies from North America, Europe and Australia, with the results
showing high heterogeneity. The pooled EoE incidence rate was 3.7/100 000 persons/
year [95% confidence interval (CI): 1.7–6.5] and was higher for adults (7; 95% CI: 1–
18.3) than for children (5.1; 95% CI: 1.5–10.9).
The pooled prevalence of EoE was 22.7 cases/100 000 inhabitants (95% CI: 12.4–
36), rising to 28.1 (95% CI: 13–49) when studies with a lower risk of bias were
considered; prevalence was higher in adults than in children (43.4; 95% CI: 22.5–
71.2 vs. 29.5; 95% CI: 17.5–44.7, respectively), and in American compared to Euro-
pean studies.
A steady rise in EoE incidence and prevalence rates was observed upon compar-
ison of studies conducted before and after 2008. No significant publication bias
was found.

Conclusions
Eosinophilic oesophagitis is an increasingly common diagnosis in North America
and Europe. The population-based incidence and prevalence of eosinophilic oeso-
phagitis vary widely across individual studies, probably due to variations in diagno-
sis and risk of bias of research. More prospective, large-scale, multicenter studies
are needed to evaluate reported data.
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INTRODUCTION
Eosinophilic oesophagitis (EoE) is a chronic immune/
antigen-mediated inflammatory clinicopathological entity
characterised by the presence of large numbers of
intraepithelial eosinophils in oesophageal biopsies and
recurrent symptoms of oesophageal dysfunction.1 First
characterised as a distinct disorder about 20 years
ago,2, 3 the recognition of EoE in Westernised countries
has risen sharply, so that it is now considered to be the
most frequent eosinophilic gastrointestinal disorder4 as
well as the second most common cause of dysphagia and
chronic oesophagitis after gastroesophageal reflux dis-
ease, the main cause of oesophageal symptoms in chil-
dren and young adults.5, 6 In fact, EoE currently
comprises up to 15% of diagnoses in patients undergoing
upper endoscopy for non-obstructive dysphagia.7, 8

In recent years, several studies have attempted to
define the extent of EoE by estimating its epidemiology
in different populations. Different methodological
approaches have been employed, from population-based
research to studies defining the frequency of EoE in vari-
ous series of endoscopies and oesophageal biopsies.
Although the results vary widely, a gradual increase in
the prevalence of EoE in recent years can be observed in
figures provided by different authors, who estimate that
EoE may currently affect between 45 and 56 patients/
100 000 inhabitants.9–11 However, neither the epidemiol-
ogy of EoE nor its temporal trends as observed in popu-
lation-based studies has been systematically evaluated to
date, thus hampering a reliable and accurate estimation
of the magnitude of the problem.

The aim of this study was to conduct a systematic
review of the literature to estimate the incidence and
prevalence rates of EoE in children and adults, as well as
their temporal trends and geographic variations.

METHODS
This systematic review has been registered in the PROS-
PERO International prospective register of systematic
reviews (www.crd.york.ac.uk/PROSPERO; register no.
CRD42014014078), and has been reported in accordance
with the PRISMA statements.12

Selection of studies
A systematic literature search of three major bibliographic
databases (PUBMED, EMBASE and Scopus) was per-
formed independently by two researchers (AA and AJL)
for the period up to December 2014. The search was not
restricted with regard to date or language of publication.
The researchers used a predetermined protocol in accor-

dance with the quality standards for reporting meta-ana-
lyses of observational studies in epidemiology.13

Comprehensive search criteria were used to identify
articles dealing with the epidemiology of EoE in children
and adults. The following search strategy was used to
consult the thesauri for MEDLINE (MESH) and
EMBASE (EMTREE): (“eosinophilic esophagitis” OR
“eosinophilic oesophagitis”) AND (“epidemiology” OR
“incidence” OR “prevalence” OR “demography”)

For the Scopus database, only free text searches with
truncations were carried out. The search was not
restricted with regard to date or language of publication.

We also examined the reference lists from retrieved
articles and abstracts of conference proceedings (these
were taken from abstract books from the annual Diges-
tive Diseases Week, American College of Gastroenterol-
ogy Meetings and the United European Gastroenterology
Week for the period between 2005 and 2014) to identify
additional, relevant studies. Two reviewers (IP-M & AA)
independently screened the database search for titles and
abstracts. If any of the reviewers felt that a title or
abstract met the study eligibility criteria, the full-text of
the study was retrieved.

Inclusion criteria
A diagnosis of EoE was based on a combination of symp-
toms referred to oesophageal dysfunction and a dense eosi-
nophilic infiltration (≥15 eosinophils per high power field)
in oesophageal biopsies. Population-based studies including
national, provincial/state-wide and local estimations were
considered if they provided original data on the prevalence
and/or incidence of EoE in children and/or adults, irrespec-
tive of the study design or document format.

Exclusion criteria
Our analysis excluded clinical guidelines, consensus
documents and reviews that did not provide original epi-
demiological data. We also excluded studies not carried
out on humans, papers providing duplicated information
(i.e. repeated abstracts presented at different congresses
or abstracts subsequently published as a full-paper), and
studies using subsets of patient cohorts from previously
published research by the same group of authors.

Risk of bias Assessment
Retrieved documents were evaluated for risk of bias only
if the article described all the patients’ demographical
data, the diagnostic criteria used for EoE, and the
reported prevalence/incidence with its 95% confidence
interval (95% CI).
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Risk of bias assessment was checked with a specific
evaluation form for observational studies developed by
our group and based on the STROBE statements14 and
critical appraisal tools from the Critical Appraisal Skill
Program. A study was considered to be at low risk for
bias if each of the bias items could be categorised as low
risk. On the contrary, studies were judged to have a high
risk of bias if even one of the items was deemed high
risk. Two investigators (IP-M & AA) independently gave
each eligible study an overall risk of bias rating of high,
low or unclear; if disagreements arose, a third reviewer
(AJL) was consulted.

Data extraction
Three reviewers (IP-M, AA, & AJL) independently
extracted relevant information from each eligible study
using a standardised data extraction sheet and then pro-
ceeded to cross-check the results. The extracted data
included the last name of the first author, year of
publication, study period, study region, level of study (na-
tional, state/provincial, local), age and gender of study par-
ticipants, sample size (total as well as by sex and by
number of regional subgroups), reported prevalence and/
or incidence with 95% CIs, and prevalence and/or
incidence figures by sex and age group, if available. When
not directly stated, incidence rates were calculated using
the population used to calculate prevalence rates; we esti-
mated the exposure periods assuming that the reference
populations were stable throughout the given study peri-
ods.

Methodological design and risk of bias assessment for
all included studies were also extracted. Disagreements
between reviewers regarding data extraction were
resolved through discussion.

Statistical analysis
Estimations of both prevalence and incidence were car-
ried out with the aid of a fixed or random-effects meta-
analysis weighted for inverse variance following
DerSimonian and Laird’s method. Summary estimates,
along with their 95% CIs, were calculated for the preva-
lence and incidence rates of EoE among children and
adults.

Heterogeneity between studies was assessed with a
chi-square test (Cochran Q statistic) and quantified with
the I2 statistic. Generally, I2 was used to evaluate the
level of heterogeneity, assigning the categories of low,
moderate and high to I2 values of 25%, 50% and 75%,
respectively.15 Publication bias was evaluated with the
aid of a funnel plot, the asymmetry of which was

assessed with both the Begg-Mazumda’s rank test16 and
the Harbord test.17

For the primary outcome, planned subgroup analyses
were performed based on the geographic origin of
patients (comparisons of figures were made by conti-
nent), age (adults vs. children) and study dates (before
vs. after 2008). The effect of gender in individual studies
was estimated as male/female odds ratios. Estimations
were made through random-effects meta-analysis. Com-
parisons between summary estimates were done by a
random-effects meta-regression model of aggregate-level
data, specifying the standard error of dependent variables
(incidence or prevalence) within each study (STATA 13.0,
StataCorp LP, College Station, TX, USA).

A subgroup analysis was performed with regard to
risk of bias and type of document (full-length article vs.
abstract presented at conference proceedings). All calcu-
lations were made with StatsDirect statistical software
version 2.7.9 (StatsDirect Ltd, Cheshire, UK).

RESULTS

Literature search
The search strategy yielded 1334 references; 1307 were
excluded on the basis of the specific article type (edito-
rial, letter, comment, and review and guidelines) or after
reviewing the abstract. Of the remaining 27 studies, 13
were excluded for the reasons listed in Figure 1 while
four additional documents were retrieved through
reference tracking. This left 18 documents: 15 full-text
articles9–11, 18–29 and 3 abstracts,30–32 one of which has
recently been published in full.33 Five of the 18 selections
included subsets of patients who were included in subse-
quent articles published by the same research group and
were thus excluded. Table 1 summarises the characteris-
tics of the 13 studies included in the final meta-analysis.
Of the 13 full-text incidence and/or prevalence-related
studies, most (69.2%) showed a low risk of bias.

Prevalence rates and changes according to regional
distribution
Of the 13 documents mentioned above, eight studies
were conducted in North America (six from the
US9, 18, 20, 23, 28, 30, 31 and one from Canada,25, 26) while
two were conducted in Northern Europe,21, 22, 24, 32, 33

two in Central Europe,10, 27, 29 and one in Southern
Europe.11 An additional study was carried out with data
from Western Australia.19

The overall prevalence of EoE in the 13 retrieved
studies was 22.7 cases per 100 000 inhabitants/year (95%
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CI: 12.4–36; I2 = 99.9%; Figure 2). Differences in the
overall prevalence rates were also documented according
to study region, being higher for North America (30.7;

95% CI: 16.2-49.8; I2 = 99.9%) than for Europe (16.1;
95% CI: 7.9–27.1; I2 = 99.4%), although these differences
were not statistically significant (P = 0.25).

1334 documents identified and

screened for research

(n = 1334)

1307 documents excluded

540 review articles

313 no epidemiological data

184 no population-based studies

129 no relationship with EoE

48 book/book chapter

33 case report

16 letters without epidemiological data

14 systematic reviews

12 guidelines

10 case series

27 documents selected for epidemiological data (population-based

studies)on eosinophilic esophagitis by two independent observers

studies)on eosinophilic esophagitis by two independent observers

(n = 27)

(n = 18)

13 documents excluded

5 documents excluded

2 patient cohorts included in a later paper

2 biopsy samples from no symptomatic subjects

1 no population data for calculation provided

6 non population-based studies (endoscopies or biopsies)

6 abstract previous to full text

1 data based on surveys

11 full text articles

2 abstract

4 documents included after reference tracking

18 documents selected for epidemiological data (population-based

8 editorials without epidemiological data

Figure 1 | Flow chart for the process of identifying studies included in and excluded from the systematic review.
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Table 1 | Demographics and characteristics of population-based studies included in our systematic review and
meta-analysis

First author,

publication

year Country

Reference

Population

Cases

of ;EoE Study design

Age of

patients Study period

Incidence/100 000 (95% CI)

Prevalence/

100 000 (95% CI)

Average for

the period

Annual rate/

age specific

Annual rate/

age specific

Noel R et al.

(2004)18
USA 239 758* 103 Retrospective Children 2000–2003 10.7 (8.8–13)* 2000: 9.1 2000: 9.91

2001: 9.9 2001: 19.83

2002: 10.3 2002: 30.16

2003: 12.8 2003: 42.96

Cherian S et al.

(2006)19
Australia 3 198 653* 285 Retrospective Children 1995, 1999,

2004

NA 1995: 0.5

1999: 3.1

2004: 8.9

Gill R et al.

(2007)20
USA 600 000 44 Retrospective Children 1995–2004 0.7 (0.5–1)* 7.3

Prasad G et al.

(2009)23
USA 120 000 78 Retrospective 55 Adult &

23 Children

1976–2005 2.2 (1.7–2.7)* 1991–1995

0.35 (0–0.9)

55 (42.7–67.2)

2001–2005

9.4 (7.1–11.8)

Dalby K et al.

(2010)24
Denmark 256 164 6 Prospective Children 2005–2007 1.6 (0.6–3.4) 2.3

Hruz P et al.

(2011)10

[including

Straumnan

A et al.

(2005)29]

Switzerland 90 000 46 Retrospective Adult 1989–2009 2.45 1989–1991:

1.2 (0.3–3.5)

1989–1991: 3.6 (0.7–10.6)

1992–1994:

1.6 (0.4–3.98)

1992–1994: 7.9 (3.3–16.8)

1995–1997:

1.1 (0.2–3.4)

1995–1997: 11.5 (5.5–21.1)

1998–2000:

0.7 (0.1–2.7)

1998–2000: 12.5 (7.1–23.8)

2001–2003:

0.7 (0.1–2.7)

2001–2003: 13.4 (8.6–26.4)

2004–2006:

4.4 (2.3–7.8)

2004–2006: 26.6

(18.9–42.4)

2007–2009:

7.4 (4.5–11.3)

2007–2009: 42.8 (37–67.3)

Syed A et al.

(2012)25 &

Stewart M et al.

(2013)26

Canada 1 250 000 421 Retrospective 338 Adult &

83

Children

2004–2008 6.7 (6.1–7.4)* 2004: 2.1 33.7*

2005: 5

2006: 7.2

2007: 9.4

2008: 10.7

Arias A et al.

(2012)11
Spain 89 642 40 Retrospective Adult 2005–2011 6.37 (6.31–6.44) 44.62 (30–59)

Van Rhijn B

et al. (2013)27
The

Netherlands

16 615 394 674 Retrospective 538 Adult &

136

Children

1996–2010 0.28 (0.26–0.3) 1996 0.01

(0–0.02)

4.05*

2010 1.3 (1.1–1.5)

Prakash R

et al. (2013)31
USA 14 360 300 4680 Retrospective Adult &

Children

2010–2013 2.3 (2.3–2.4)* Adult: 2.1 (2–2.1)* Adult: 29

Children: 2.9

(2.7–3)*

Children: 40

Ally M et al.

(2014)28
USA (Military

Population)

10 180 515 987 Retrospective 728 Adult &

259

Children

2008–2009 4.8 (4.5–5.2)* Adult 4.7

(4.4–5.1)*

9.7

(9.1–10.3)

Adult 9.5

(8.8–10.3)

Children 5.2

(4.6–5.9)*

Children 10.5

(9.2–10.3)

Dellon E et al.

(2014)9
USA 11 569 217 6513 Retrospective 4700 Adult &

1813

Children

2009–2011 18.8 (18.3–19.2)* Adult 19.6

(19.1–20.2)*

56.7 Adult 58.9

Children 16.8

(16.1–17.6)*

Children 50.5

Dellon E et al.

(2015)32, 33
5 572 463* 769 Retrospective Adult &

Children

1997–2011 0.9 (0.9–1)* 1997: 0.13

2012: 2.6

5 572 463* 769

95% CI, 95% confidence interval; NA, not available.

Prevalence and incidence rate figures were provided for authors of individual studies, except (*), which denotes figures
calculated/estimated from original data provided in the research.
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Age-specific EoE prevalence rates
Population-based data on the prevalence of EoE in
children could be extracted or calculated from seven stud-
ies9, 18–20, 24, 28, 31 while four additional studies allowed
for the extraction of prevalence data in adults.9, 11, 28, 31

No statistically significant differences were noted in
subgroup analyses by patient age, even though EoE
was generally more prevalent in adults (32.5; 95% CI:
12.4–62.2; I2 = 99.9%) than in children (19.1; 95% CI:
7.9–32.5; I2 = 99.7%; P = 0.38). However, significant
differences by age were observed in studies judged to
be of a lower risk of bias (28.1; 95% CI: 13–49;
I2 = 99.9%) compared to figures from studies with
higher risk of bias (12.2; 95% CI: 8.6–16.4; I2 = 98.6%;
P = 0.019). Five studies provided overall data from

patients of all ages that could not be analysed sepa-
rately.9, 10, 23, 25–29, 32 Table 2 summarises prevalence
rate calculations and 95% CIs for the retrieved docu-
ments and subgroup analysis.

Temporal variations in prevalence rates
An increase in EoE prevalence rates was observed
upon comparison of studies carried out before and
after 2008. The overall prevalence rates in studies car-
ried out before 2008 was 17.9 cases per 100 000
inhabitants/year (95% CI 7.4–32.9; I2 = 98.3%), which
rose to 26.3 cases per 100 000 (95% CI 12.3–45.5;
I2 = 99.9%) in research carried out in 2008 or later,
although these differences were not statistically signifi-
cant (P = 0.46). Subgroup analyses also confirmed this

Author. Year

Noel R et al. 2004 42.96 (35.10, 52.10) 7.65

7.80

7.75

7.50

7.66

7.41

7.78

7.41

7.81

7.81

7.81

7.81

7.80

100

8.90 (7.90,10.00)

7.30 (5.30, 9.80)

55.00 (42.50, 70.00)

2.30 (0.90, 5.10)

42.80 (30.40, 58.50)

33.70 (30.50, 37.10)

44.60 (31.90, 60.80)

29.00 (27.90, 30.10)

4.10 (3.80, 4.40)

9.70 (9.10, 10.30)

56.30 (54.90, 57.70)

22.70 (12.40, 36.00)

13.80 (12.80, 14.80)

Cherian S et al. 2006

Gill R et al. 2007

Prasad G et al. 2009

Dalby K et al. 2010

Hruz P et al. 2011

Syed A et al. 2012 & Stewart M et al. 2013

Arias A et al. 2012

Ally M et al. 2014

Van Rhijn B et al. 2013

Prakash R et al. 2013

Dellon E et al. 2014

Dellon E et al. 2015

Combined

0 20 40 60 80

(95% confidence interval)

I2: 99.9%

Prevalence (95% CI) % Weight

Figure 2 | Summary estimates
for population-based
prevalence of EoE. Summary
estimates are expressed as
the number of EoE patients/
100 000 inhabitants. An I2

value (statistical
heterogeneity) of 99.9%
indicates a high variability in
intra-study differences in the
overall effect size.

Table 2 | Summary estimates and 95% CIs of population-based prevalence from studies dealing with the
epidemiology of eosinophilic oesophagitis in children, adults and studies not distinguishing patients’ ages

Prevalence Overall/100 000 n Children/100 000 n Adults/100 000 n
Age not
specified/100 000 n

Overall 22.7 (12.4–36) 13 19.1 (7.9–35.2) 7 32.5 (12.4–62.2) 4 25.6 (12.4–43.1) 5
Subgroups according to geographical areas
North America
(USA & Canada)

30.7 (16.2–49.8) 7 26.9 (12.3–47.3) 5 28.9 (8.2–62.3) 3 43.1 (24.7–66.7) 2

Europe 16.1 (7.9–27.1) 5 – 1 – 1 15.9 (6.3–30) 3
Subgroups according to year of publication
Before 2008 17.9 (7.4–32.9) 5 11.9 (4.3–23.5) 4 – 0 – 1
2008 and after 26.3 (12.3–45.5) 8 30.9 (12.1–58.4) 3 32.5 (12.4–62.2) 4 20.1 (8.3–37.2) 4

Subgroups according to study risk of bias
Low/medium 28.1 (13–49) 9 29.5 (17.5–44.7) 4 43.4 (22.5–71.2) 3 23.3 (11.7–38.9) 4
High 12.2 (8.6–16.4) 4 9.2 (7.7–10.7) 3 – 1 – 1
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trend (Table 2). Figure 3 shows individual prevalence
rates and summary estimates for paediatric and adult
studies carried out after 2008.

Overall incidence rate and temporal variations
In the 12 studies from which the incidence figures for EoE
could be extracted or calculated,9–11, 18, 20, 23–28, 31, 32 the
reported annual incidence ranged from 0.2827 to 19.69

cases per 100 000 inhabitants/year. The included studies
were pooled to give an overall incidence rate estimate of
3.7 (95% CI: 1.7–6.5) per 100 000 inhabitants/year at risk
for EoE based on a random-effects model (I2 = 99.9%;
Table 3; Figure 4).

No significant differences were noted for pooled inci-
dence rates, although they tended to be slightly higher

for adults (7; 95% CI: 1–18.3 per 100 000 inhabitants/
year) than for children (5.1; 95% CI: 1.5–10.9 per
100 000 inhabitants/year; P = 0.68).

Subgroup analysis demonstrated changes through
time in incidence rates when comparing studies carried
out before and after 2008, with pooled incidence rates
for EoE being higher in studies performed in and after
2008 (7.2/100 000 inhabitants/year, 95% CI: 0.8–20.2)
in comparison to research conducted before 2008
(2.8/100 000 inhabitants/year, 95% CI: 1.7–4.1)
(P = 0.07).

Incidence rates according to regional distribution
The annual incidence rates of EoE varied by geographic
region (Figure 5), with estimates ranging from 5.4 (95%

Author. Year

Author. Year

Arias A et al. 2012

Ally M et al. 2014

Ally M et al. 2014

Prakash R et al. Am J Gastro. 2013

Prakash R et al. 2013

Dellon E et al. 2014

Dellon E et al. 2014

Combined

Combined

0 20 40 60 80

(95% confidence interval)

0 20 40 60 80

(95% confidence interval)

I2: 99.9%

I2: 99.9%

Prevalence (95% CI)

44.60 (31.90, 60.80)

29.00 (27.90, 30.10)

9.40 (8.80, 10.20)

58.90 (57.20, 60.60)

32.50 (12.40, 62.20) 100

10.50 (9.20, 11.80)

40.00 (38.20, 41.90)

50.50 (48.20, 52.90)

30.90 (12.10, 58.40) 100

33.36

23.02

43.62

25.34

25.34

25.34

23.99

Prevalence (95% CI)

% Weight

% Weight

(a)

(b)

Figure 3 | Subgroup analysis
of studies conducted in or
after 2008 that evaluated the
population-based prevalence
of EoE in (a) adult and (b)
paediatric patients. Summary
estimates are expressed as
the number of EoE patients/
100 000 inhabitants. An I2

value (statistical
heterogeneity) of 99.8%
indicates a high variability in
intra-study differences in the
overall effect size.
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CI: 1.6–11.5; I2 = 99.9%) per 100 000 inhabitants/year in
North America to 1.7 (95% CI: 1.0–2.7; I2 = 99.3%) per
100 000 inhabitants/year in Europe (P = 0.11).

No significant differences were found between individ-
ual studies with different risk of bias.

Prevalence rate ratio for females vs. males
The prevalence rate ratio by sex was reported in five
studies.9, 11, 23, 28, 33 Although a significant heterogene-
ity in the results was observed, the pooled prevalence
of EoE among male patients was 53.8 (95% CI: 14.2–
118.9) patients per 100 000 inhabitants, while in
females it was 20.1 (95% CI: 3.8–49.1). Males were
thus at greater risk for presenting EoE compared to
females, with an odds ratio (OR) of 2.01 (95% CI:
1.63–2.48; Figure 6).

Publication bias assessment
Funnel plot analyses of studies assessing the prevalence
of EoE revealed no significant publication bias, with the
P value for the Begg-Mazumda’s rank test being 0.329
while for the Harbord bias test it was 0.795. Likewise,
studies reporting on the incidence of EoE exhibited no
significant publication bias (Begg-Mazumda’s rank test
P = 0.654; Harbord test P = 0.1).

DISCUSSION
This review of 13 publications represents the first sys-
tematic review and meta-analysis of population-based
prevalence and incidence rates for EoE in patients of all
ages. In our meta-analysis, the studies included came
from several countries in different parts of Europe and
North America, along with an additional study from

Table 3 | Summary estimates and 95% CIs of incidence rates of eosinophilic oesophagitis in population-based
epidemiological studies in children, adults and studies not distinguishing patients’ ages

Incidence Overall/100 000 n Children/100 000 n Adults/100 000 n Age not specified/100 000 n

Overall 3.7 (1.7–6.5) 12 5.1 (1.5–10.9) 6 7 (1–18.3) 4 2 (0.9–3.5) 5
Subgroups according to geographical areas
North America
(USA & Canada)

5.4 (1.6–11.5) 7 6 (1.7–12.9) 5 7.2 (0.6–21) 3 4.2 (0.9–9.8) 2

Europe 1.7 (1–2.7) 5 – 1 – 1 1 (0.4–1.9) 3
Subgroups according to year of publication
Before 2008 2.8 (1.7–4.1) 9 3.3 (0.02–112) 3 – 1 2 (0.9–3.5) 5
2008 and
onwards

7.2 (0.8–20.2) 3 7.3 (1.2–18.5) 3 7.2 (0.6–21) 3 – –

Subgroups according to study risk of bias
Low/medium 3.8 (1.5–7.2) 9 6.8 (1–17.7) 4 7.9 (0.2–26.8) 3 1.3 (0.6–2.1) 4
High 3.6 (0.1–7.7) 3 2.5 (0.03–8.9) 2 – 1 – 1
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Australia. It should be noted that population-based data
on the epidemiology of EoE is scarce to non-existent
from regions, where EoE has only recently started to be
diagnosed, including Central and South America,34–37

Asia,38–40 and Northern Africa.41, 42

Analysis of 13 studies revealed a pooled incidence rate
for EoE of 3.7 (95% CI: 1.7–6.5) new cases per 100 000
inhabitants/year, a figure that rose to 7.2 (95% CI: 0.8–
20.2) in research carried out after 2008. These rates are
similar to those described for the incidence of inflamma-
tory bowel disease in Europe,43–45 thus underscoring the
burden of EoE on health systems in our region. In stud-
ies deemed to be of lower risk of bias, pooled incidence
rates of EoE were higher in adults than in children, with
values of 7.9 (95% CI: 0.2–26.8) and 6.8 (95% CI: 1–
17.7), respectively. This finding is consistent with the

chronic nature of the disorder46 and its persistence in
children as they progress into adulthood.47

In parallel with an increasing incidence rate, our results
also show that the population-based prevalence of EoE
varies widely among the Westernised countries, with an
overall summarised estimation of 22.7 (95% CI 12.4–36)
cases per 100 000 inhabitants, which rose to 28.1 (95% CI:
13–49) when the data from the 12 studies with the lowest
risk of methodological bias were analysed. Subgroup anal-
yses also allowed us to shed light on regional and age-
related differences, as well as the current trends of this dis-
order. Indeed, our results indicate that estimations of the
overall prevalence for EoE are higher in adults than in
children, and that they increased significantly in studies
carried out in 2008 and later. As ours is the first meta-ana-
lysis to evaluate the prevalence of EoE in population-based
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research, our results are not directly comparable with pre-
vious summary estimations.48–50 However, our figures for
the prevalence of EoE reflect the increasing frequency of
this disorder as reported in single-center research con-
ducted in recent years. For example, the cumulative preva-
lence of EoE in Olten County, Switzerland, increased from
2329 to 42.810/100 000 inhabitants between 2003 and
2009, while in Olmsted County, Minnesota, the reported
prevalence of EoE has increased over the last three decades
to 56.1/100 000 inhabitants.23

Unlike prior studies that investigated the prevalence of
EoE in patients either undergoing oesophagogastroduo-
denoscopy for any indication or those presenting
histological oesophageal disease upon endoscopy for
abdominal pain,48, 49 our study focuses exclusively on
epidemiological data from population-based studies, an
approach that has not been employed in previous
research. The well-described predominance of EoE
among male patients has also been documented in our
results, which indicated a two- to threefold prevalence of
the disorder in males compared to females.

In this systematic review, we have tried to overcome
the limitations of previous reviews on the epidemiology
of EoE, which were not based on population data, but
rather on the registry of cases submitted for endoscopic
evaluation due to upper gastrointestinal symptoms.
Although a wide heterogeneity was found in both the
prevalence and incidence rates provided by the studies
we retrieved, referral bias is less likely to significantly
affect our results than those from previous studies. The
wide variability in the results of previous research is
probably due to variations in accessibility to endoscopic

resources in different settings, which varies widely
between countries and regions, along with physician
awareness and/or willingness to perform an upper endo-
scopy in patients who present with symptoms suggestive
of EoE, especially children. Another factor in the hetero-
geneity of the results is whether oesophageal biopsies are
obtained at the time of EGD, regardless of macroscopic
appearance of the oesophagus.48, 49 Although these same
factors could have had an impact on the results of the
various population-based studies included in our meta-
analysis, which would partially explain the heterogeneity
observed for most of our summary estimates, the
exclusive selection of population-based studies allowed
us to achieve a more accurate set of pooled results.

The strength of our research lies in the fact that it
compiles the results of an exhaustive literature search
from three major databases, that the studies recovered
were critically appraised according to their methodology,
and that different investigators independently extracted
the data from the studies included. The possibility of not
recovering all the relevant information published on
population-based epidemiological data concerning EoE
has thus been minimised; moreover, no significant
publication bias was found when the results were sub-
jected to funnel plot analysis.

Still, the possibility of not having retrieved all the rele-
vant information published on the prevalence and/or
incidence rates of EoE should be considered one of the
limitations of our study, along with the risk of bias that
remains despite our attempts to exclude publication bias
by means of funnel plot analysis. In addition, risk of bias
in the studies included in our systematic review was
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assessed with a nonvalidated evaluation tool, because
commonly accepted criteria that have proven validity for
this purpose are not currently available. Our tool is
based on the application of some items of the STROBE
Statement and forms for critical appraisal of observa-
tional studies, in the same way that new pilot checklist
recently proposed.51, 52 The utilisation of our tool can be
justified because, at least, it was useful in the assessment
of designing and conducting observational studies. Fur-
thermore, most of the information retrieved comes from
retrospective, single-center, observational research.
Unfortunately, the only studies based on a random sam-
ple from the general population had to be excluded due
to the fact that the diagnosis of EoE was based exclu-
sively on histopathological evaluation of endoscopic
biopsy samples with no consideration of the presence of
symptoms of oesophageal dysfunction required for a
diagnosis of EoE.21, 22

In conclusion, our results confirm that EoE now con-
stitutes a highly prevalent disorder, with rising incidence
and prevalence rates in recent years. Currently available
population-based studies, which are mainly restricted to
North America and Europe, have consistently demon-
strated the predominance of EoE among adults com-
pared to children. This, along with the fact that,
according to our research, EoE may now affect up to

0.281% of the population in Europe and the US, should
prompt healthcare professionals to consider the costs
associated with the diagnosis and treatment of EoE, its
chronic nature, and the impact of the disease on
patients’ health-related quality of life and social activi-
ties53–56 to design sustainable health policies with regard
to the disease. Further epidemiological studies should
validate our results and assess both the impact of current
disease management alternatives in improving patient
quality of life and the impact of EoE on healthcare
systems in general.
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