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Summary

Background: The frequency of eosinophilic oesophagitis (EoE) occurrence is escalat-

ing. Current diagnostic criteria recently proposed for the disease, determine that

previous estimates of incidence and prevalence are outdated.

Aim: To gauge the current incidence and prevalence of EoE by performing a sys-

tematic review of population‐based studies.

Methods: Three electronic databases were searched from their inception dates to

September 2018. A total of 2386 documents were screened; 29 studies reported on

the prevalence and incidence of EoE in the general population.

Results: The pooled prevalence of EoE was 34.4 cases per 100 000 inhabitants

(95% CI, 23.1‐47.5), and was higher for adults (42.2; 95% CI, 31.1‐55) than for chil-

dren (34; 95% CI, 22.3‐49.2). The pooled EoE incidence rates were 6.6/100 000 per-

son‐years (95% CI, 3‐11.7) in children and 7.7/100 000 (95% CI, 1.8‐17.8) in adults.

No differences were found between North American and European studies using

varied sources of data (insurance and administrative databases compared to hospi-

tal‐bases case series). Subgroup analysis according to risk of bias did not change

results significantly. A steady rise in EoE incidence and prevalence rates was

observed over time, comparing studies conducted under subsequent definitions for

EoE. No significant publication bias was found.

Conclusions: In a systematic review and meta‐analysis, we found a sharp increase,

higher than previous estimates, in the incidence and prevalence of EoE in population

based studies. Results from studies carried out in developed countries show broad

consistency and provide evidence of increasing pooled prevalence and incidence of

EoE rates over time.
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1 | INTRODUCTION

Eosinophilic oesophagitis (EoE) is a food‐related allergic‐mediated con-

dition that triggers an eosinophil‐predominant inflammatory response

in the oesophageal mucosa leading to oesophageal dysfunction.

Dysphagia and food impaction are the most characteristic symptoms in

adults, while gastroesophageal reflux disease (GORD)‐with similar

symptoms and feeding disturbances, predominates in children.1,2

Despite being a relatively new condition, first described less than 4 dec-

ades ago,3 the expansion of EoE in the last decade has been such that at

present it is already described as a common disease in clinical practice.

Several studies have documented the increasing frequency of the

disease, some analysing the weight of EoE in series of endoscopies or

biopsies, and others trying to establish the epidemiology of the disease

in well‐defined populations, either by analysing geographically con-

fined regions, or using institutional registry data and electronic medical

records.4 In 2016, a systematic review of these population‐based stud-

ies summarised an incidence of 0.7‐10.0 per 100 000 person‐years
and a prevalence range of 0.2‐43.0 per 100 000 person‐years, with an

increasing trend over successive years.5 The time at which each study

was developed, differences in the threshold of eosinophil count defin-

ing EoE and in how patients with a response to proton pump inhibitors

(PPIs) were considered, as well as regional variations, are the most rel-

evant explanations for the broad range of incidence and prevalence

provided by this systematic review. The recent consideration that

patients who respond to PPIs are within the spectrum of the disease

rather than considered a different entity,1,6 along with new data avail-

able from 2018 that provides the highest frequency for the disease

reported so far7–9 (and not included in recent reviews10), makes the

previously reported prevalence and incidence figures outdated.

After the recent publication of relevant population‐based studies

providing new data on the current frequency of EoE in patients of

all ages, this research aims to conduct a systematic review of the lit-

erature in order to update incidence and prevalence rates of EoE in

children and adults. Assessing temporal trends in different geo-

graphic areas is a secondary aim.

2 | MATERIALS AND METHODS

This systematic review has been registered in the PROSPERO Inter-

national prospective register of systematic reviews (www.crd.york.ac.

uk/PROSPERO; register no. CRD42018108756), and has been

reported in accordance with the PRISMA statements.11

2.1 | Selection of studies

A systematic literature search was performed independently by two

researchers (AJL and AA) in three major bibliographic databases

(PubMed, EMBASE, and Scopus) for the period up to September

2018. The search was not restricted with regard to date or language

of publication. A predetermined protocol was used in accordance

with the quality standards for reporting meta‐analyses of observa-

tional studies in epidemiology.12 Comprehensive search criteria were

used to identify articles dealing with the epidemiology of EoE in chil-

dren and adults. The following search strategy was used to consult

the thesauri for MEDLINE (MESH) and EMBASE (EMTREE): (“eosino-

philic esophagitis” OR “eosinophilic oesophagitis”) AND (“epidemiol-

ogy” OR “incidence” OR “prevalence” OR “demography”). As for the

SCOPUS database, only free text searches with truncations were

carried out. Reference lists from retrieved articles and abstracts of

conference proceedings (taken from abstract books from the annual

Digestive Diseases Week, American College of Gastroenterology

Meetings and the United European Gastroenterology Week for the

period between 2014 and 2018) were also examined to identify

additional, relevant studies. Four reviewers (PN, AA, LA‐G & AJL)

independently screened the database search for titles and abstracts.

If any of the reviewers felt that a title or abstract met the study eli-

gibility criteria, the full‐text of the study was retrieved.

2.2 | Inclusion criteria

A combination of symptoms referred to oesophageal dysfunction

and a dense eosinophilic infiltration (≥15 eosinophils per high power

field) in oesophageal biopsies was a diagnosis of EoE. Population‐
based studies including national, provincial/state‐wide and local esti-

mations were considered if they provided original data on the preva-

lence and/or incidence of EoE in children and/or adults, irrespective

of the study design or document format.

2.3 | Exclusion criteria

Our study excluded clinical guidelines, consensus documents and

reviews that did not provide original epidemiological data. We also

excluded studies not carried out on humans, papers providing dupli-

cated information (ie repeated abstracts presented at different con-

gresses 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.

2.4 | Risk of bias assessment

Retrieved documents were evaluated for risk of bias only if the arti-

cle described all the patients’ demographical data, the diagnostic cri-

teria used for EoE, and the reported prevalence/incidence with its

95% CI. Risk of bias assessment was checked against The Joanna

Briggs Institute Critical Appraisal Checklist for Studies Reporting

Prevalence Data.13 A study was considered to be at low risk for bias

if each of the bias items could be categorised as low risk. Studies

were judged to have a high risk of bias however if any one of the

items was deemed high risk. Four investigators (AJL, AA, EJLM and

LA) independently gave each eligible study an overall rating of high,

low or unclear risk of bias; disagreements were resolved by

consensus.
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2.5 | Data extraction

Four reviewers (AA, AJL, PN and LA) independently extracted relevant

information from each eligible study using a standardised data extrac-

tion sheet and then proceeded to cross‐check the results. The data

extracted included the last name of the first author, publication year,

study period, study region, level of study (national, state/provincial,

local), age and gender of study participants, 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

gender and age group, if available. When not directly stated, incidence

rates were calculated using the population used to calculate prevalence

rates; we estimated the exposure periods, assuming that the reference

populations were stable throughout the given study periods.

Methodological design and data indicative of risk of bias assessment

for all included studies were also extracted. Disagreements between

reviewers regarding data extraction were resolved through discussion.

2.6 | Statistical analysis

Proportions provided by source documents were transformed and

calculated with the Freeman‐Tukey double arcsine method; estima-

tions of both prevalence and incidence were carried out with the aid

of random‐effects meta‐analyses weighted for inverse variance, fol-

lowing DerSimonian and Laird's method.14 In studies that reported

data for more than one‐time point, only data reported at the last

time point was included in the primary analysis. Summary estimates,

along with their 95% CIs, were calculated for the prevalence and

incidence rates of EoE among children and adults. The proportions

of male and female patients (where reported) were compared using

pooled odds ratio (OR) with a 95% CI.

Heterogeneity between studies was assessed by means of a chi‐
square test (Cochran Q statistic) and quantified with the I2 statistic.

Generally, I2 was used to evaluate the level of heterogeneity, assign-

ing the categories 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 through

Begg‐Mazumda's rank test16 and Harbord's bias test.17

For the primary outcomes, planned subgroup analyses were per-

formed based on the diagnostic criteria used in each document to

define EoE (ie, those provided by either 2007,182 or 20171 guideli-

nes), the source of data (hospital‐based registries or administrative

claims databases) and the year in which studies were carried out.

A subgroup analysis was performed with regard to quality (risk

of bias). All calculations were made with StatsDirect statistical soft-

ware version 2.7.9 (StatsDirect Ltd, Cheshire, UK).

3 | RESULTS

3.1 | Literature search

The search strategy yielded 2386 references; 2324 were excluded

from the search mainly due to (a) no measure of prevalence or

incidence of EoE being given, (b) not being population‐based studies,

(c) being review articles or (d) the focus not being on EoE. In all, we

identified 29 studies that reported on the population‐based incidence

and prevalence of EoE. Figure 1 summarises the results of the search

strategy. Most of the studies of the prevalence of EoE were conducted

in United States (US),8,9,19–29 Canada30,31 and Europe,7,32–42 but there

were also studies from Western Australia,43 and South America.44 Key

differences in prevalence rates depended on whether the study popu-

lation included only children, only adults or individuals of all ages, as

well as on the time the study was undertaken and the definition of

prevalence such as a point (16 studies21–32,36,37,42 or a period (11 stud-

ies)7,9,19,33–35,38,40,41,43,44; and methodology used, such as hospital‐
based case series (14 studies),7,8,19,21,32–35,38–,41,43 administrative data-

base (7 studies),9,20,30,31,36,37,42 or insurance database (8 studies)22–29

(Table S1). Further variation was related to the definition of EoE con-

sidered by the various authors, which differed significantly over the

period with regard to the role of pH‐monitoring and consideration of

PPIs in the diagnostic and therapeutic algorithm of the disease.1,2,18

3.2 | Overall prevalence rates and changes
according to regional distribution and diagnostic
criteria for EoE

The overall prevalence of EoE in the 24 retrieved studies was 34.2

cases per 100 000 inhabitants (95% CI, 23.1‐47.5; I2 = 99.9%; Fig-

ure 2A). Differences in the overall prevalence rates were also docu-

mented according to study region, being higher for North America

(41; 95% CI, 25.7‐59.9; I2 = 99.7%) than for Europe (29; 95% CI,

19.9‐39.8; I2 = 99.6%), although these differences were not statisti-

cally significant (P = 0.571).

Subgroup analysis according to risk of bias of source documents

(Table S2) did not provide significant changes in the prevalence of

EoE (35.5; 95% CI, 25.7‐46.8; I2 = 99.8% vs 32; 95% CI, 16.6‐52.4;
I2 = 100%, for studies with low and high risk of bias, respectively;

P = 0.710).

When the studies were classified according to the criteria used

by their authors to define EoE and its variations over time, the over-

all prevalence reported for the disease increased progressively, with

a fourfold increase from the oldest studies (that considered criteria

before the 2007 consensus18) and those that used the most up‐to‐
date evidence‐based diagnostic criteria provided from 2017

onwards1,6 (Figure 3). This change in prevalence reached a statisti-

cally significant difference (15.4; 95% CI, 10.4‐21.2 vs 63.2; 95% CI,

34.6‐100.3, respectively; P = 0.011) (Table 1).

3.3 | Prevalence of EoE in children

Fourteen studies reported the prevalence of EoE in children (defined

as those aged < 16 years) (Figure 2B). In general, the overall preva-

lence of EoE in children was up to 34.4 cases/100 000 inhabitants

(95% CI, 22.3‐49.2; I2 = 99.7%), with no significant differences

between the US and Europe (38.3; 95% CI 23.7‐56.4 and 41; 95%

CI, 3.2‐121.1, respectively). Studies based on insurance and
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administrative databases, confined to those aged under 16 years,

reported the same prevalence provided by hospital‐based case series

(Table 1). According the three most recently published studies7,40,44

following the most up‐to‐date diagnostic criteria for EoE, the current

prevalence for EoE in children is 53.4 cases/100 000 inhabitants

(95% CI, 27.1‐88.5; I2 = 95.6%). There was a nonsignificant trend

towards a higher prevalence of EoE among the studies with a lower

risk of bias (42.7; 95% CI, 14.1‐86.8 vs 28.2; 95% CI, 16.4‐43.3)

3.4 | Prevalence of EoE in adults

The nine studies focused on prevalence of EoE in adults (Figure 2C)

yielded higher estimates than studies focused on children, with an

overall prevalence of 42.2 (95% CI, 31.1‐55; I2 = 99.9%). However,

there appeared to be little consistency between countries, with

European‐based studies providing significantly higher prevalence fig-

ures for EoE than American ones (95.8; 95% CI 68.4‐127.8 vs 31.9;

95% CI, 21.5‐44.3; P = 0.006). In Europe, Spain had the highest con-

sistent estimates reported, with two recent studies on different pop-

ulations carried out with hospital‐based, prospectively maintained

databases.41,7 In contrast, prevalence estimates for EoE in adults in

the US and Canada were obtained from insurance and administrative

databases, some of them specifically excluding patients with codes

related to GORD,8,27,29,37 which could have resulted in an underesti-

mation of the true magnitude of prevalence (Table 1). No popula-

tion‐based epidemiological study on adults has been published by

the US since the release of the AGREE conference paper6 that sup-

ports the elimination of PPI in the diagnostic algorithm of EoE.1,45

Again source studies with lower risk of bias tended to provide higher

prevalence rates than those with some methodological weakness

(64.2; 95% CI, 14.9‐148.2 vs 34.2; 95% CI, 21.4‐49.9; P = 0.167).

3.5 | Overall incidence of EoE and changes
according to regional distribution and diagnostic
criteria

Eighteen studies examined the incidence of EoE in the general popu-

lation. These studies were conducted in North America (US,20,22–24

Canada30,31) and Europe (The Netherlands,36,42 Denmark,37 Switzer-

land38 and Spain7) and looked at different groups of the population

2386 records  identified and 
screened for research

(n = 2386)

MEDLINE:  
records 

identified  
(n = 1056)

EMBASE:  
records  

identified   
(n = 1547)

Scopus:  
records  

identified  
(n = 1796)

2013 duplicated records 

63 records selected for epidemiological data 
on eosinophilic esophagitis by two 

independent observers (n = 63)

2324 excluded records 

1 record identified after reference tracking

29 studies  included in our 
systematic review 

(n = 29)

34 excluded records 

14 no population-based studies 
4 previous poster
8 no extractable data

2 duplicated articles
3 EoE diagnosis is not assured 
3 no population data provided  

27 studies included in meta-analyses
(n = 27)

2 no meta-analyzable data

842 review articles
605 no epidemiological data

292 no population-based studies
305 no relationship with EoE

76 book/ book chapter

91 case report/case series

29 letters without epidemiological data

17 guidelines and consensus documents

12 editorial without epidemiological data

6 non humans

4 duplicated information

45 systematic review

F IGURE 1 Flow chart for the process
of identifying studies included in and
excluded from the systematic review
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(children or adults or all ages) and different time periods. The studies

were pooled to give an overall incidence rate estimate of 4.4 (95%

CI, 2.8‐6.4) new cases of EoE per 100 000 inhabitants/year at risk of

EoE based on a random‐effects model (I2 = 99.9%; Table 2; Fig-

ure 4A). No significant differences were noted for pooled incidence

rates when studies were grouped by geographical origin, despite

incidence figures being higher for those conducted in North Ameri-

can compared to European countries (7; 95% CI, 2.6‐13.6 vs 2.7;

95% CI, 2‐3.6, P = 0.108). No significant differences in incidence of

EoE based on the origin of source data (i.e., hospital‐based case

Author. Year Prevalence (95 CI%)(A)

I 2:99.9% 

(B)

I 2:99.7%

Author. Year Prevalence (95 CI%)

Author. Year Prevalence (95 CI%)(C)

Noel R et al. 2004

Noel R et al. 2004

42.96 (35.07, 52.10)

42.96 (35.07, 52.10)

55.00 (42.54, 69.97)

2.34 (0.86, 5.10)

2.34 (0.86, 5.10)

40.01 (38.22, 41.86)

10.47 (9.24, 11.83)

50.48 (48.18, 52.86)

28.90 (25.18, 33.01)

71.19 (67.08, 75.48)

25.17 (23.79, 29.60)

24.83 (19.08, 31.77)

52.33 (46.10, 59.18)

118.41 (111.39, 125.75)

111.87 (67.37, 174.64)

34.43 (22.29, 49.20)

42.81 (30.44, 58.52)

33.68 (30.54, 37.06)

32.59 (31.66, 33.54)

4.06 (3.76, 4.38)

9.70 (9.10,10.32)

56.30 (54.94, 57.68)

13.80 (12.84, 14.82)

24.08 (20.68, 27.88)

44.78 (42.59, 47.06)

50.63 (49.21, 52.08)

25.87 (25.30, 26.45)

104.00 (102.76, 105.25)

19.76 (19.23, 20.29)

24.83 (19.08, 31.77)

52.33 (46.10, 59.18)

81.73 (68.62, 96.61)

118.41 (111.39, 125.75)

12.97 (12.43, 13.53)

111.93 (92.50, 134.24) 111.94 (90.79, 136.54)

81.73 (68.62, 96.61)

19.76 (19.23, 20.29)

26.06 (25.43, 26.70)

46.58 (45.10, 48.10)

49.14 (46.55, 51.84)

58.90 (57.23, 60.61)

29.00 (27.93, 30.09)

9.45 (8.77, 10.16)

42.21 (31.79.14, 54.96)34.20 (23.10, 47.48)

7.33 (5.33, 9.85)

7.33 (5.33, 9.85)8.91 (7.91, 10.01)

8,91 (7,91, 10.01)

Cherian S et al. 2006

Cherian S et al. 2006

Gill R et al. 2007

Gill R et al. 2007

Prasad G et al. 2009

Hruz P et al. 2011

Prakash R et al. 2013

Prakash R et al. 2013

Prakash R et al. 2013

Van Rhijn B et al. 2013

Ally M et al. 2014

Ally M et al. 2014

Ally M et al. 2014

Dellon E et al. 2014

Dellon E et al. 2014

Dellon E et al. 2014

Dellon E et al. 2015

Giriens B et al. 2015

Kim S et al. 2015

Kim S et al. 2015

Kim S et al. 2015

Maraday-Romero C et al. 2015

Maraday-Romero C et al. 2015

Maraday-Romero C et al. 2015

Mansoor E et al. 2016

Mansoor E et al. 2016

Mansoor E et al. 2016

Gokhale M et al. 2017

Syed A et al. 2017

Syed A et al. 2017

Gonsalves LO et al. 2018

Gonsalves LO et al. 2018

La Orden-lzquierdo E et al. 2018

La Orden-lzquierdo E et al. 2018

Molina-Infante J et al. 2018

Molina-Infante J et al. 2018

Robson J et al. 2018

Robson J et al. 2018

Wames MJ et al. 2018

Combined Combined

Combined

0 50 100 150 200 0 50 100 150 200

0 50 100 150 200

Arias A et al 2016 &
Arias et al. 2019

Arias A et al 2016 & 
Arias et al. 2019

Arias A et al 2016 & 
Arias et al. 2019

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

Dalby K et al. 2010

Dalby K et al. 2010

I 2:99.9% 

F IGURE 2 Summary estimates for population‐based prevalence of EoE, including overall (A) and subgroup analysis of studies conducted in
children (B) or adults (C). Summary estimates are expressed as the number of EoE patients/100 000 inhabitants. An I2 value (statistical
heterogeneity) over 75% indicates a high variability in intra‐study differences in the overall effect size
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F IGURE 3 Population‐based studies that have assessed the prevalence of EoE over time. Graphic representation of the prevalence rates
(value per 100 000 inhabitants with 95% CI) of each individual study (identified by first author's name), distributed (A) throughout the years of
publication and (B) according to the diagnostic criteria for EoE used in each study. Boxes and whisker plots in B represent summary of
prevalence with 95% CIs after meta‐analysis of individual studies
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series regarding insurance and administrative databases) were noted,

although summaries for incidence tended to be slightly higher in the

former (5.5; 95% CI, 2.2‐10.3 vs 3.3; 95% CI, 1.4‐5.9, respectively).
Subgroup analyses by grouping source studies according to risk

of bias, did not show significant differences in overall incidence rate

of EoE, being 4.3 (95% CI, 2.9‐5.9) and 4.7 (95% CI, 1.4‐9.8) new
cases per 100 000 persons‐year for studies with low and high risk of

bias, respectively.

Subgroup analysis according to diagnostic criteria for EoE

demonstrated changes through time in incidence rates when

comparing studies carried out before 2007 (2.6; 95% CI, 1.6‐3.9) and
after 2017, with current pooled incidence rates for EoE being 6.2/

100 000 inhabitants/year; 95% CI, 3.5‐9.5; P = 0.059).

3.6 | Incidence of EoE in children

There were 10 studies of the incidence of EoE in children; these

were conducted in the US,8,9,19,21,39 Denmark,32 Spain40,7 and Bra-

zil44 over a 14‐year period, with data from 1991 to the end of 2017

(Table S1). It was found that the incidence of EoE in children for the

TABLE 1 Summary estimates and 95% CIs of population‐based prevalence from studies dealing with the epidemiology of eosinophilic
oesophagitis in patients of all ages

Prevalence All patients/100 000 I2 (%) n Adults/100 000 I2 (%) n Children/100 000 I2 (%) n

Overall 34.2 (23.1‐47.5) 99.9 24 42.2 (31.1‐55) 99.9 9 34.4 (22.3‐49.2) 99.8 14

Subgroups according to geographical areas

North America (US and Canada) 41 (25.7‐59.9) 99.9 13 31.9 (21.5‐44.3) 100 7 38.3 (23.7‐56.4) 99.9 9

Europe 29 (19.9‐39.8) 99.6 9 95.8 (68.4‐127.8) — 2 41 (3.2‐121.1) 92 3

Subgroups according to diagnostic criteria for EoE

Before 2007 consensus 15.4 (10.4‐21.2) 99.8 9 — — — — — —

After 2007 consensus 30.1 (19.6‐42.9) — 3 — — — — — —

After updated consensus 2011 49.2 (27.1‐77.7) 100 8 — — — — — —

After 2017 guidelines and AGREE

conference 2018

63.2 (34.6‐100.3) 97.1 4 95.8 (68.4‐127.8) — 2 53.4 (27.1‐88.5) 96.6 3

Subgroups according to study risk of bias

High risk 32 (16.6‐52.4) 100 10 34.2 (21.4‐49.9) 100 6 28.2 (16.4‐43.3) 99.9 7

Low risk 35.5 (25.7‐46.8) 99.8 14 64.2 (14.9‐148.2) — 3 42.7 (14.1‐86.8) 99.7 7

According to source of patients’ data

Insurance and administrative databases 31 (17.3‐48.6) 100 13 31.9 (21.5‐44.3) 100% 7 35 (21.3‐52.2) 99.9 6

Hospital‐based case series 38.3 (17.7‐66.8) 99.6 11 95.8 (68.4‐127.8) — 2 34.9 (11.3‐71.6) 99.7 8

TABLE 2 Summary estimates and 95% CIs of population‐based incidence from studies dealing with the epidemiology of eosinophilic
oesophagitis in patients of all ages

Incidence All patients/100 000 I2 (%) n Adults/100 000 I2 (%) n Children/100 000 I2 (%) n

Overall 4.4 (2.8‐6.4) 99.9 18 7.7 (1.8‐17.8) 99.9 5 6.6 (3‐11.7) 99.8 10

Subgroups according to geographical areas

North America (US and Canada) 7 (2.6‐13.6) 99.9 8 7.2 (0.6‐21) 100 3 8.1 (2.7‐16.4) 99.9 6

Europe 2.7 (2‐3.6) 99.6 9 8.5 (7.5‐9.6) — 2 5.4 (2‐10.3) 92 3

Subgroups according to diagnostic criteria for EoE

Before 2007 consensus 2.6 (1.6‐3.9) 99.8 8 — — — — — —

After 2007 consensus 2.3 (2.2‐2.4) — 2 — — — — — —

After updated consensus 2011 8.7 (0.6‐25.9) 100 4 — — — — — —

After 2017 guidelines and AGREE

conference 2018

6.2 (3.5‐9.5) 97.1 4 8.5 (7.5‐9.6) — 2 5.6 (2.6‐9.8) 96.6 3

Subgroups according to study risk of bias

High risk 4.7 (1.4‐9.8) 100 6 7.2 (0.6‐21) 100 3 5.5 (0.9‐14) 99.9 4

Low risk 4.3 (2.9‐5.9) 99.8 12 8.5 (7.5‐9.6) — 2 7.4 (1.7‐17.2) 99.7 6

According to source of patients’ data

Insurance and administrative databases 3.3 (1.4‐5.9) 100 8 7.2 (0.6‐21) 100 3 7.3 (1.2‐18.5) 99.9 3

Hospital‐based case series 5.5 (2.2‐10.3) 99.6 10 8.5 (7.5‐9.6) — 2 6.3 (1.5‐14.6) 99.7 7
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whole period was 6.6/100 000 persons‐year; 95% CI 3‐11.7;
I2 = 99.8%), but 5.6; 95% CI, 2.6‐9.8; I2 = 96.6% when only the most

recent studies were considered, thus supporting stable incidence

rates for EoE over time (Figure 4B). Subgroup analysis showed no

significant differences in incidence rates according to risk of bias or

origin of data (Table 2).

3.7 | Incidence of EoE in adults

Five studies reported the incidence of EoE in adults (Table S1)—one

from the US29 and four from Europe7,33–35with collective data for

the period 1989 to 2017. Overall, the summary estimates for the

whole period were 7.7/100 000 person‐year (95% CI, 1.8‐17.8), with

no significant differences between US and European figures (Fig-

ure 4C). According to the most recent studies using current diagnos-

tic criteria for EoE,41,7 the summary incidence for the period 2017

and beyond was 8.5 new cases per 100 000 persons‐year (95% CI

7.5‐9.6).41,7 Subgroup analyses according to risk of bias and source

of data (administrative or insurance database vs hospital‐based cases

series) showed no significant differences in incidence rates (Table 2).

3.8 | Prevalence rate ratio for genderss

The prevalence rate ratio by gender was reported in nine stud-

ies.7,20,23–25,27–,29,41 Although a significant heterogeneity in the

results was observed, the pooled prevalence of EoE among male

patients was 72.1 (95% CI, 41.3‐111.5; I2 = 99.9%) patients per

100 000 inhabitants, while in females it was 29.4 (14.8‐48.8;
I2 = 99.9%). Males were thus at greater risk for presenting EoE com-

pared to females, with an OR of 2.22 (95% CI: 2‐2.46; Figure S1).

3.9 | Publication bias assessment

Funnel plot analyses of studies assessing the prevalence of EoE

revealed no significant publication bias (Begg‐Mazumda's rank test

P = 0.676; Harbord test P = 0.980). Likewise, studies reporting on

the incidence of EoE exhibited no significant publication bias (Begg‐
Mazumda's rank test P = 0.549; Harbord test P = 0.091). Funnel

plots assessing size effect against study precision are shown in Fig-

ure S2.

4 | DISCUSSION

This systematic review provides a detailed update of the existing

data on the worldwide incidence and prevalence of EoE. Comparison

between studies was attempted in relation to geography and age. In

addition, we investigated whether observed differences in disease

occurrence and changes over time might have been due to varying

definitions for the disease. The results from the systematic review

confirmed that EoE is a common disease, less common in children

than in adults; and identifies its growing frequency.

Prevalence rates for EoE showed a worldwide geographical varia-

tion, which probably reflects the fact that EoE is directly related to

Author. Year Incidence (95 CI%) Author. Year Incidence (95 CI%)

Author. Year Incidence (95 CI%)

I2:99.9% 

Noel R et al. 2004
Noel R et al. 2004

Gill R et al. 2007
Gill R et al. 2007

Prasad G et al. 2009

Hruz P et al. 2011

Prakash R et al. 2013

Prakash R et al. 2013

Prakash R et al. 2013

Van Rhijn B et al. 2013

Ally M et al. 2014

Ally M et al. 2014

Ally M et al. 2014

Dellon E et al. 2014

Dellon E et al. 2014

Dellon E et al. 2014

Dellon E et al. 2015

Giriens B et al. 2015

Gonsalves LO et al. 2018

Gonsalves LO et al. 2018

La Orden-lzquierdo E et al. 2018

La Orden-lzquierdo
E et al. 2018

Molina-Infante J et al. 2018

Molina-Infante J et al. 2018

Robson J et al. 2018

Robson J et al. 2018

Wames MJ et al. 2018

Combined

Arias A et al 2016 & 
Arias et al. 2019

Combined

Combined

Arias A et al 2016 &
Arias et al. 2019

Arias A et al 2016 & 
Arias et al. 2019

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

Dalby K et al. 2010

Dalby K et al. 2010

10.74 (8.77, 13.03)
10.74 (8.77, 13.03)

0.73 (0.53, 0.98)
0.73 (0.53, 0.98)

2.17 (1.71, 2.70)

1.56 (0.57, 3.40)

1.56 (0.57, 3.40)

2.86 (2.73, 2.99)

5.24 (4.62, 5.91)

16.83 (16.06, 17.62)

2.48 (1.91, 3.18)

6.04 (5.32, 6.83)

23.67 (22.27, 25.14)

10.51 (6.33, 16.41)

2.07 (2.00, 2.15)

4.72 (4.39, 5.08)

19.64 (19.08, 20.20)

8.09 (6.79, 9.56)

9.07 (7.36, 11.05)

7.74 (1.82, 17.78)

2.43 (1.78, 3.25)

6.74 (6.11, 7.41)

2.33 (2.26, 2.40)

0.29 (0.27, 0.31)

4.85 (4.55, 5.16)

18.77 (18.31, 19.23)

0.92 (0.86, 0.99)

2.59 (2.23, 3.00)

2.48 (1.91, 3.18)

6.04 (5.32, 6.83)

8.09 (6.79, 9.56)

23.67 (22.27, 25.14)

0.66 (0.63, 0.69)

0 10 20 30

0 10 20 30

0 10 20 30

9.28 (7.67, 11.12)

4.43 (2.79, 6.45)

I2:99.9% 

I2:99.8% 

(A) (B)

(C)

F IGURE 4 Summary estimates for population‐based incidence of EoE overall (A), as well as subgroup analysis of studies conducted in
children (B) or adults (C). Summary estimates are expressed as the number of EoE patients/100 000 persons‐year. An I2 value (statistical
heterogeneity) over 75% indicates a high heterogeneity
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socio‐demographic development and the recognition of EoE in devel-

oped countries. The higher reported prevalence of EoE was in North

America and Europe, with most of the studies coming from these

countries. Differences in prevalence among studies are widely

related to varying case definition (with evolving diagnostic criteria

for EoE in the last decade) rather than solely geographic variation.

The main purpose of this investigation, and also the main differ-

ence from other reviews, was to analyse data on the general popula-

tion only and to cluster studies according to their focus, whether

adults or children. We also aimed to update the figures provided by

our previous systematic review, which summarised publications up

to the end of 20145; with the expanding recognition of EoE, a sharp

increase in numbers of reported cases, together with the 17 popula-

tion‐based studies released since 2014/5 (which represent half of

the documents included in this systematic review), determined that

previous results were obsolete. Furthermore, the recent update of

diagnostic criteria for EoE, by eliminating proton pump inhibitor‐re-
sponsive oesophageal eosinophilia (PPI‐REE) as a different entity and

including these patients within the clinical spectrum of EoE,1,6,45

required an update of the data in order to reflect the magnitude of

the problem, especially since several recent population studies had

already applied the new diagnostic criteria.7,9,40,44

We are able to confirm the findings from our previous systematic

review showing that EoE overall is less common in children than in

adults.5 It is worth noting that there has been a significant increase

in the overall prevalence of EoE for both age groups since the sum-

mary estimates provided up to the end of 2014 were documented:

prevalence rates in children increased from 19.1 (95% CI, 7.9‐35.2)
to 34.4 (95% CI, 22.3‐49.2) patients per 100 000 inhabitants in less

than 4 years, while for adults they grew from 32.5 (95% CI, 12.4‐
62.2) to 42.2 (95% CI, 31.1‐55) patients per 100 000 inhabitants.

The rising prevalence of the disease cannot be attributed only to the

accumulation of cases over time, but also to a continuous and ongo-

ing increase in incidence rates. Thus, the overall incidence rate of

EoE increased from 3.7 (95% CI, 1.7‐6.5) to 4.4 new cases/100 000

persons‐year (95% CI, 2.8‐6.4) in less than 3 years, with increases

both for children (from 5.1; 95% CI, 1.5‐10.9 to 6.6; 95% CI, 3‐11.7)
and for adults (7; 95% CI, 1‐18.3 to 7.7; 95% CI, 1.8‐17.8), with even

higher rates provided by the most recent studies. The reasons

behind this increase have not been clarified completely and are

urgently needed. It has been argued for example, that most of the

previous population‐based studies underestimated the magnitude of

EoE by excluding patients with a response to PPIs.41 Only the most

recently published papers included in our review had EoE diagnosed

by the current evidence‐based criteria,6,7 according to which, a

response to PPI does not preclude a diagnosis of EoE, contrary with

previous consensus guidelines.2,18 However, multiple studies, both in

the early literature19–21,43 and in that published after the proposal of

the so called PPI‐REE in 2011,31,36,42 did not exclude response to

PPIs as a diagnostic requirement for EoE. In any case, it is clear that

the frequency of EoE has progressively increased over the years as

the criteria for the disease have been updated, reflecting a change in

the epidemiology of the disease beyond that of including patients

who previously responded to PPIs within the epidemiological calcula-

tions.

A more widespread, general use of endoscopy for the diagnosis

and management of gastroenterological disorders was also proposed

as an explanation for the increasing frequency of EoE, together with

a greater awareness by clinicians that now consider EoE within the

differential diagnosis of oesophageal dysfunction symptoms.46,47

However, recent studies have demonstrated that the increase in

new EoE cases goes beyond the use of endoscopy with biopsy,7,41,48

thus supporting true expansion in the epidemiology of the disease in

several settings.

Our review has several strengths, such as: compiling results from

an exhaustive literature search of three major databases with no time

limit on publication date; critically appraising the studies recovered

according to their methodology and risk of bias; different investiga-

tors independently extracting the data from the studies which were

included; and risk of bias being assessed with a validated document

developed for prevalence studies13 by two independent researchers.

We also assessed the potential effect of the changing definition of

EoE over the last decade on the epidemiology of the disease, and the

accuracy of data obtained from administrative and insurance data-

bases in relation to those extracted from hospital‐based case series.

However, some limitations should also be acknowledged, includ-

ing the possibility of not recovering all the relevant information pub-

lished on population‐based epidemiological data concerning EoE,

despite our attempts to minimise this risk. This fact could also affect

the lack of significant publication bias found in our Funnel plot anal-

yses. Furthermore, most of the information retrieved comes from

retrospective registries of codified diagnoses, and the reliability of

this information was not systematically checked. Finally, a high I2

value may identify estimates with low predictive values, thus limiting

the reliability of the results of our meta‐analyses.
In conclusion, our results confirm that EoE currently constitutes

a highly prevalent disorder, with rising incidence and prevalence

rates in recent years. The increasing frequency of EoE overall in pop-

ulation‐based studies, which are mainly restricted to US and Europe,

have consistently demonstrated the predominance of EoE among

adults compared to children. The high, and still ongoing prevalence

of EoE in developed countries, should prompt resources to be allo-

cated in order to face the costs associated with the diagnosis and

treatment of EoE, and to design sustainable health policies with

regard to the chronic nature and impact of the disease on patients’

health.
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