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Abstract

Background: Several studies have reported large increases in the incidence of

eosinophilic oesophagitis (EoE) in the last 20 years. We aimed to systematically

review the incidence and prevalence of EoE, focused on all European countries.

Methods: Systematic review and meta‐analysis up to 31 December 2022, based on
PubMed, CINAHL and extensive hand searching of reference lists. Twenty‐five
eligible studies were identified and included.

Results: For both adults and children, the highest EoE incidence and prevalence have

been reported from regional studies in Spain. EoE incidence for both adults and

children was significantly lower (p < 0.001) in nationwide studies (meta‐anal-
ysis = 3.64 per 100,000 person‐years overall) compared with regional or centre‐
based studies (7.16). EoE incidence and prevalence were significantly higher

(p < 0.001) in adults than children. All studies that reported on longitudinal trends in

EoE incidence showed increases over time, more markedly during more recent years.

Larger increases in incidence tend to refer to regional rather than nationwide studies;

from Spain, Switzerland and Denmark, both for paediatric and adult age groups. In-

creases in EoE incidence 100,000 person‐years were larger than for incidence per
number of diagnostic endoscopies. The most frequently reported co‐morbidities in
adults were rhinitis, followed by asthma, food allergy and gastroesophageal reflux

disease, and in children, erosive oesophagitis, asthma, food allergy and rhinitis.

Conclusions: The incidence of EoE has increased in Europe over the last 30 years,

exceeding increases in the volume of oesophago‐gastro‐duodenoscopies performed.
The patchy and low incidence and prevalence of EoE generally in Europe and

compared with North America, may reflect a lack of clinical awareness and research

focus rather than a genuinely low incidence of EoE. A co‐ordinated Europe‐wide
study that uses standardised methodology is urgently needed to provide a

comprehensive picture of EoE incidence and prevalence across Europe.
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INTRODUCTION

Eosinophilic oesophagitis (EoE) was first reported in 1978,1 and was

subsequently described in the first reports of patient case series with

EoE from Olten, Switzerland,2 and Omaha, Nebraska,3 during the

early‐mid 1990s. There have been several subsequent systematic
reviews of the incidence and prevalence of EoE.4–9 These have all

been global in scope rather than focused specifically on Europe, all

are from North America or East Asia and all do not cover much of the

European literature on the incidence of EoE.

In 2012, United European Gastroenterology commissioned the

authors to review the burden of disease and the organisation and

delivery of services for gastrointestinal and liver disorders across 35

European countries.10 This paper provides a more detailed system-

atic review and meta‐analysis of the incidence and prevalence of EoE,
focused on all European states, up to 31 December 2022.

The main objectives of the review were, first, to systematically

review the incidence and prevalence of EoE across Europe in both

adults and children; second to assess trends in incidence per 100,000

person‐years and per volume of oesophago‐gastro‐duodenoscopies
(OGDs) performed; and finally, to provide a meta‐analysis of the
prevalence of EoE across Europe. The main review hypothesis was

that there would be large increases in the incidence of EoE in some

studies, typically from specialist centres, but less evidence of large

increases from nationwide studies.

METHODS

Inclusion and exclusion criteria

This systematic review covered all European states. We included

reports of population‐based incidence or prevalence of EoE, based on
cohort studies and other population‐based studies published up to 31
December 2022. Some studies also reported incidence per volume of

OGDs, which we also assessed in this review. We included studies of

paediatric and adolescent age groups, studies confined to adults and

those that covered all age groups. We included published reports

written in all languages and included published conference abstracts

and other short reports.

We excluded studies that did not report the incidence and/or

prevalence of EoE per population at risk. These include several types

of study design, such as case control studies, cross sectional surveys

and case reports. Studies that reported less than three cases of EoE

were also excluded. Where two publications reported exactly the

same incidence or prevalence from the same location during the

same time period, only the first study identified was included.

Search criteria and data extraction

The search terms used are provided in Table 1. The information

sources searched were PubMed and CINAHL. Additional studies

were identified through extensive hand searching of reference lists of

published studies included in this review as well as those in previous

systematic reviews. Eligible studies were reviewed for inclusion

against the stated inclusion and exclusion criteria and STROBE

guidelines.11 The review included literature published or in the public

TAB L E 1 Search terms.

(Eosinophilic oesophagitis OR “EoE” OR “Eosinophilic

Esophagitis”[MESH])

AND

(Incidence OR prevalence OR "Incidence"[MESH] OR

"Prevalence"[MESH])

AND

(Albania OR Andorra OR Armenia OR Austria OR Azerbaijan OR

Belarus OR Belgium OR Bosnia* OR Bulgaria OR Croatia OR Czech*

OR Cyprus OR Denmark OR Estonia OR France OR Germany OR

Georgia OR Hungary OR Iceland OR Ireland OR Italy OR

Kazakhstan OR Kosovo OR Latvia OR Lithuania OR Luxembourg

OR Liechtenstein OR Malta OR Moldova OR Monaco OR

Macedonia OR Montenegro OR Netherlands OR Holland OR

Norway OR Poland OR Portugal OR Russia OR Romania OR San

Marino OR Serbia OR Slovakia OR Slovenia OR Soviet OR Spain OR

Sweden OR Switzerland OR Turkey OR Ukraine OR Vatican OR

Yugoslavia OR England OR Wales OR Scotland OR Britain OR

United Kingdom OR UK OR Europe*)

Key summary

Summarise the established knowledge on this subject

� Eosinophilic oesophagitis (EoE) was first reported in

1978.

� Previous systematic reviews on the incidence of EoE

have all been global rather than focused on Europe.

� All of these global reviews are from North America or

East Asia and do not cover much of the European liter-

ature.

What are the significant and/or new findings of this study?

� This European review shows that the incidence of EoE

has increased across Europe over the last 30 years,

which has exceeded increases in the volume of

oesophago‐gastro‐duodenoscopies performed.
� Incidence is significantly lower in nationwide than

regional or centre‐based studies and increases in inci-
dence tend to be more moderate.

� This suggests widespread lack of condition awareness

and focused case finding approaches focused case finding

outside specialist centres across Europe.

� A co‐ordinated Europe‐wide study based on stand-

ardised methodology is urgently needed to provide a

comprehensive picture of EoE across Europe.
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domain as of 31 December 2022. The PRISMA flow diagram provides

the number of studies included at each stage of the systematic re-

view screening process (Figure 1).

The following data items were extracted using a designed data

extraction sheet: the country and region of the study, the definition

of EoE used (including the number of eosinophils), study setting,

population size, information sources used, study time period, age

group of the study subjects, number of cases, percentage female,

mean or median age in years, incidence and prevalence per 100,000

person‐years and population respectively, and—where reported—
incidence per 1000 OGDs, along with the number of OGDs carried

out. SER selected the papers, SER and SMR extracted the data from

the studies independently and compared findings. Where consensus

was not reached, another investigator was consulted to resolve dis-

crepancies. The investigators have published many previous sys-

tematic reviews and took advice on systematic review search terms

and methodology from a specialist medical school librarian. There is

no review protocol.

Methods of analysis

The main systematic review outcome measures were the incidence

and prevalence rates of EoE, reported separately for adults or all age

groups and children. They were calculated using the numbers of

cases as numerators and the study populations as denominators and

were expressed per 100,000 person‐years and population, respec-
tively. Where possible, from the studies included in the systematic

review, incidence was also assessed based on the number of diag-

nostic endoscopies (OGDs) performed as denominators and were

expressed per 1000 OGDs performed. To assess changes over time in

EoE incidence, time trend analyses and mean annual changes were

used. Time trends were presented graphically with mid points that

were spaced, where possible, at approximately 4 years apart. Sub‐
group analyses were conducted on studies of paediatric, adult and

all age groups.

Geographical mapping was used to illustrate EoE incidence

across Europe, with rates ordered by size and grouped into quintiles,

based on equal numbers of studies in each quintile. For longitudinal

studies, incidence rates used were taken from the most recent time

periods. Meta‐analyses were used to establish pooled incidence and
prevalence rates of EoE per 100,000 person‐years and population
across Europe, respectively, and to provide pooled demographic

(mean age and percentage of female cases) summaries. For incidence

and prevalence, in longitudinal studies, the meta‐analyses were based
on the most recent study time periods, as presented in Tables 3 and

4. These were calculated based on weighting according to the num-

ber of cases in each study or—for incidence and prevalence—the

most recent time period in each study. In the meta‐analysis, using
Meta Essentials software,12 heterogeneity was assessed using the I2

statistic, based on random effects models and quantitative assess-

ment of publication bias was based on Egger's test. Fisher's exact test

was used to assess the significance of comparisons regionally across

Europe for studies that reported ‘high’ or ‘low’ incidence. The leading

patient co‐morbidities and presenting symptoms that were docu-
mented in at least three reports were averaged over study sources. A

F I GUR E 1 PRISMA flow diagram.
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threshold of 4 per 100,000 person‐years was used to distinguish high
from low incidence, based on similar numbers of cases in the two

categories. Significance was measured at the conventional 5% level.

RESULTS

The PRISMA flow diagram is provided in Figure 1. Three hundred and

eighty‐seven studies were assessed for inclusion, 107 after screening
by title, 41 after screening by Abstract and 24 after screening full‐
text versions of papers. Twenty‐five studies ultimately fulfilled the
inclusion and exclusion criteria and were included in the systematic

review. These include three further papers that were obtained

through extensive hand searching of reference lists. Each of the 25

studies included was appropriate for assessing the study hypothesis.

Of the 25 studies, 16 reported on EoE in adults or all age groups and

16 reported on EoE in children.

Regional coverage of studies across Europe

Table 2 summarises the numbers of studies and countries covered for

the main study outcome measures for EoE. Overall, most evidence

has come from northern Europe (10 studies), followed by southern

(8), western (6) and eastern (1) Europe. The reporting came from 10

countries: Spain (6 studies), Denmark (5), Switzerland and The

Netherlands (3 each), England and Ireland (2 each), Poland, Serbia,

Slovenia and Sweden (one each). Sixteen studies reported specifically

on paediatric age groups, from 9 different countries (Table 2).

EoE patient demographics across Europe

Of the studies that reported on demographics (Table 3), all reported a

minority of cases among females rather thanmales, ranging from5% in

a study from Castilla‐La Mancha, Spain,17 to 46% in a study from

Sheffield, England,28 (meta‐analysis = 27.9% female; 95% confidence
interval [CI] = 27.1%–28.4%). The meta‐analysis percentage of female
cases was similar in studies of adults (28.9%; 27.4%–30.5%) and chil-

dren (25.7%; 22.9%–28.6%). The mean age at diagnosis ranged from

6.0 to 13.1 years (meta‐analysis= 10.3 years) for children and from 29
to 47 years (meta‐analysis = 40.4 years) for adults or all age groups.

Incidence and prevalence of EoE for adults across
Europe

Figure 2a and Table 3 show highest incidence of EoE for adult or all

age groups from small regional studies in Castilla‐La‐Mancha, Spain
(11.9 per 100,000 person‐years during 2015–2017),16 and Cáceres,
Spain (10.5 in 2014–2016),18 followed by a nationwide study across

Denmark (7.8 in 2016–2018),14 and two regional studies from Olten

County, Switzerland (7.4 in 2007–2009),24 and north Denmark (7.1 in

2015–2017).15 Lowest EoE incidence refers to nationwide studies in

Denmark (1.9 in 2009–2012),23 and The Netherlands (1.9 in 2012–

2015),20 a regional study from Navarra, Spain (2.1 in 2002–2008),26

and two nationwide studies from The Netherlands (2.6 in 2015–

2019),13 and Sweden (2.8 in 2013–2015).19 The meta‐analysis‐
incidence of EoE was 4.11 per 100,000 (95% CI = 4.03–4.19;

Figure 3a).

TAB L E 2 A summary of the numbers of countries and studies regionally across Europe that reported on the study outcome measures.

Outcome measure

Number of countries (and number of studies covered)

Western Europe Southern Europe Eastern Europe Northern Europe

All studies

Incidence of EoE per 100,000 person‐years 2 (6) 3 (8) 1 (1) 5 (10)

Prevalence of EoE per 100,000 population 2 (3) 2 (4) ‐ 2 (3)

Trends in the incidence of EoE per 100,000 person‐years 2 (6) 3 (6) 1 (1) 5 (7)

Incidence of EoE per 1000 OGDs 1 (1) 2 (3) ‐ 3 (6)

Studies of paediatric age groups

Incidence of EoE per 100,000 person‐years 2 (4) 3 (5) 1 (1) 3 (6)

Prevalence of EoE per 100,000 population 1 (2) 1 (3) ‐ 1 (1)

Trends in the incidence of EoE per 100,000 person‐years 1 (2) 2 (4) 1 (1) 3 (3)

Incidence of EoE per 1000 OGDs ‐ 2 (3) ‐ 3 (6)

Note: The European countries were searched individually and grouped into four regions of Europe: Northern Europe (Denmark, Finland, Iceland, Ireland,
Norway, Sweden and England, Wales, Scotland and Northern Ireland—UK). Western Europe (Austria, Belgium, France, Germany, Liechtenstein,

Luxembourg, Monaco, The Netherlands and Switzerland). Eastern Europe (Armenia, Azerbaijan, Belarus, Bulgaria, the Czech Republic, Estonia, Georgia,

Hungary, Kazakhstan, Latvia, Lithuania, Moldova, Poland, Romania, Russia, Slovakia and Ukraine). Southern Europe (Albania, Andorra, Bosnia and

Herzegovina, Croatia, Cyprus, Greece, Italy, Kosovo, Macedonia, Montenegro, Malta, Portugal, San Marino, Serbia, Slovenia, Spain, Turkey and the

Vatican City).

Abbreviations: EoE, eosinophilic oesophagitis; OGDs, oesophago‐gastro‐duodenoscopies.
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Of 11 longitudinal studies that reported on trends in incidence,

all show increases (Figure 4a), with larger increases evident during

more recent years and in regional studies from Spain,16,18

Switzerland,22,24 and from regional,15 and nationwide studies from

Denmark.14 Nationwide studies from The Netherlands,13,20,21 Swe-

den,19 and Denmark,23 show more moderate increases. After

excluding studies that reported incidence of zero or close to zero

(≤0.2 per 100,000), mean annual increases in incidence were calcu-
lated for the remaining reports. These ranged from 7.1% in Castilla‐
La‐Mancha, Spain,16 to 75.6% in North Denmark.15

Nine studies reported on the prevalence of adult EoE per

100,000 population (Table 3), which ranged from 13.5 per 100,000 in

a nationwide study from Denmark to 112 in Castilla‐La Mancha,
Spain,16 with an overall meta‐analysis‐prevalence of 32.7 per

100,000 (95% CI = 31.9–33.4; Figure 5a). The I2 heterogeneity sta-

tistic was 99.5% and there was no significant evidence of publication

bias (p = 0.183).
Three studies reported on the age‐specific incidence of EoE

across detailed (adult) age groups. The highest incidence was reported

among people aged 30–39 years across The Netherlands,21 in those

aged 15–19 and 35–44 across Sweden,19 and among 40–64 year olds

across Denmark.14 Of the patient co‐morbidities that were docu-
mented in at least three studies, the most frequent in adults was

rhinitis (average = 44.6% of cases), followed by asthma (26.3%), food
allergy (19.1%), and gastroesophageal reflu disease (7.3%). The most

frequently reported presenting symptoms were dysphagia (64.0%),

food impaction (27.9%), heartburn (21.7%) and chest pain (15.2%).

Incidence and prevalence of EoE for children across
Europe

Figure 2b and Table 4 show highest incidence of paediatric EoE from

regional studies in Castilla‐La‐Mancha, Spain (15.4 per 100,000

person‐years during 2015–2017),16 and south‐west‐Madrid, Spain
(15.2 in 2014–2016).32 Lowest paediatric EoE incidence of <1.5 per
100,000 was from nationwide studies in Slovenia (in 2011–2012),35

and The Netherlands (2012–2015),20 a regional study from Denmark

(2015–2017),30 and from 2 regional studies from Bristol, England

(2007–2008),36 and Belgrade, Serbia (2014–2017).31 The meta‐
analysis‐incidence of paediatric EoE was 3.49 per 100,000 (95%
CI = 3.33–3.65; Figure 3b), which is significantly lower than that for
adults (4.11).

Of 10 longitudinal studies (Figure 4b), all show increases in

paediatric EoE incidence, with larger increases in more recent years

and from regional studies. After excluding studies with paediatric EoE

incidence ≤0.2 per 100,000 during earliest years, mean annual in-
creases ranged from 7.2% in Dublin and Limerick, Ireland,34 to 129%

in South West Madrid,33 and were similar in studies of children (38%)

and adults (34%).

Four studies reported on paediatric EoE prevalence (Table 4;

Figure 5b), ranging from 0.2 per 100,000 in a study from Bristol,

England,36 to 112 in Castilla‐La Mancha, Spain.16 The meta‐T
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analysis‐prevalence for EoE for children (18.1 per 100,000; 95%
CI = 16.0–20.3; Figure 5a) was significantly lower than for adults

(32.7). The meta‐analysis‐prevalence for all age groups was 32.2 (95%
CI = 31.5–32.9). The I2 heterogeneity statistic was 95.8% with an

indication of publication bias (p = 0.014). Of paediatric co‐morbidities
reported in 3þ studies, the most frequent was erosive oesophagitis

(average = 41.8% of all cases), then asthma (31.3%), food allergy

(25.6%), rhinitis (24.6%) and dermatitis (11.9%). The most frequent

F I GUR E 2 The incidence of EoE (per 100,000 person‐years) across Europe, grouped into quintiles, for (a) adults or all age groups and
(b) paediatric age groups. Circles denote the approximate locations of the studies. Where studies report incidence for both paediatric age

groups and for adults/all ages, both are included in this map. Further details of the studies are provided in Figure 1 and Table 2. EoE,
eosinophilic oesophagitis.
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presenting symptoms were abdominal pain (40.2%), dysphagia

(37.0%), food impaction (32.5%), vomiting (24.1%), weight loss (16.0%)

and heartburn (15.5%).

EoE per volume of endoscopies performed

Nine studies reported on trends in the number of diagnostic endos-

copies performed and/or trends in the incidence of EoE in terms of

the number of diagnostic endoscopies.13,16,20–24,30,31 One study, from

Castilla‐La‐Mancha in Spain, reported no increase in the incidence of
EoE per 1000 endoscopies.16 The other eight showed increases in

incidence per endoscopies, which were all lower than the corre-

sponding increases in incidence per 100,000 person‐years.

Nationwide versus regional studies

Overall, EoE incidence was significantly lower by half in nationwide

studies (3.64 per 100,000; 95% CI = 3.57–3.71) compared with

regional or centre‐based studies (7.16; 95% CI = 6.76–7.57). This

significant reduction for EoE incidence in nationwide studies was

evident in both adults (3.85% vs. 7.86%) and children (1.98% vs.

6.52%). Figure 4a,b show that the larger increases in EoE incidence

tend to refer to regional rather than nationwide studies.

DISCUSSION

In the published literature to December 2022, the incidence and

prevalence of EoE across Europe vary widely. EoE incidence was

significantly lower in nationwide studies, compared with regional

studies. All studies that reported on population‐based trends in
incidence showed increases over time, which were greater than in-

creases in incidence per 1000 OGDs performed. The meta‐analysis‐
incidence‐and‐prevalence of EoE across Europe was higher in adults
than in children.

A major strength is that this systematic review of EoE with

meta‐analyses is focused on all European countries. Previous sys-
tematic reviews on EoE incidence and/or prevalence are from North

America or East Asia, have been global in scope, not focused on

Europe and have not covered much of the evidence from Europe. A

F I GUR E 3 Meta‐analysis of the incidence of EoE (per 100,000 person‐years) across Europe for (a) adults or all age groups and
(b) paediatric age groups. Horizontal bars represent 95% confidence intervals. EoE, eosinophilic oesophagitis.
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limitation is the lack of studies that have reported on EoE incidence

and prevalence to date. The evidence base is restricted to 25 pub-

lished papers from 10 different countries, with only one study from

eastern Europe, and nationwide studies confined to four countries—

The Netherlands,13,20,21 Denmark,14,23 Slovenia,35 and Sweden.19

The diagnostic criteria for EoE have changed over time, with a

consensus‐based definition published in 2011,38 which means that
there has been considerable heterogeneity of studies in this regard.

We have not applied a rigorous definition as a criterion for inclusion

in this review, and we acknowledge this as a potential weakness.

However, the paucity of studies indicates an urgent need to raise

awareness and interest in the condition, and we hope our review will

contribute to this. All studies included provided clear reporting of

methodology and the main review outcome measures, EoE incidence

and prevalence. Further limitations are that some studies did not

distinguish EoE in children from adults and only three studies re-

ported on detailed age‐specific incidence. Most studies reported
crude rather than standardised incidence and prevalence rates,

which can be affected by variation in the demographic profiles of

patients and in the incidence and prevalence rates of EoE across age‐
groups.

In both adults and children, the highest incidence of EoE has been

documented from regional studies in Spain, while nationwide studies

have reported significantly reduced incidence, both in adults and

children. Incidence rates increased more rapidly than the volume of

OGDs performed, which suggests that the increases in incidence are

mostly genuine rather than artefactual of increases in diagnostic ac-

tivity. However, the increases were largest in regional or single centre

studies rather than nationwide studies. The lowest incidence rates—

and more modest increases over time—tended to be reported from

F I GUR E 4 Trends in the incidence of EoE (per 100,000 person‐years) across Europe for (a) adults or all age groups and (b) paediatric age
groups. EoE, eosinophilic oesophagitis.
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nationwide rather than regional, centre‐based studies. This may sug-
gest that the low incidence and prevalence of EoE generally is due to a

lack of condition awareness and unfocused case finding in most

hospitals.

Apart from the high incidence of EoE reported from regional

studies from Spain and Switzerland and low levels in nationwide

studies from The Netherlands and Denmark, there was little evidence

of any geographical patterns in incidence. This partly reflects the

limited number of studies that have reported population‐based inci-
dence rates. The systematic review shows that EoE occurs more

frequently in men than women (27% female through meta‐analysis)
and in younger adult age groups (40.4 years mean age through

meta‐analysis), which is broadly consistent with previous global re-
views.4–9,39

Our overall meta‐analysis‐prevalence for all age groups (32.2 per
100,000 population) across Europe compares with a global prevalence

of 34.4 per 100,000 up to September 2018.8 This global review re-

ported a higher EoE prevalence for North America (41 per 100,000)

than for Europe (29). Our European systematic review, with greater

study coverage, includes 9 (36%) studies that were published after

2018, typically with major increases in incidence and prevalence in

their most recent time periods. Another subsequent global review has

also reported higher prevalence in North America (51.0) than in

Europe (42.5).9 This all suggests that the reported prevalence of EoE is

considerably lower in Europe than in North America and may reflect

greater awareness of the condition, interest and improved case‐finding
across North America, compared with much of Europe generally.

We found that the incidence and prevalence of EoE were

significantly and considerably higher in adults than in children, which

is consistent with previous global reviews of EoE.6–8,39 There was no

significant evidence of publication bias in studies of EoE prevalence

for adults, but a significant indication for children, although the latter

reflects the very small number of reports (four) and extreme varia-

tion reported. The high heterogeneity in EoE prevalence also reflects

wide variation and large increases in EoE reported over time.

The wide variation in both prevalence and incidence reported

across countries, and even within countries, is likely to reflect vari-

ation in clinical awareness, case finding approaches and study

methodologies. There were no multinational studies that reported

across different countries and there were nationwide studies only

F I GUR E 5 Meta‐analysis of the prevalence of EoE (per 100,000 population) across Europe for (a) adults or all age groups and
(b) paediatric age groups. Horizontal bars represent 95% confidence intervals. EoE, eosinophilic oesophagitis.
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from four countries. A co‐ordinated Europe‐wide study that uses
standardised methodology is urgently required.

The patchy and low prevalence of EoE generally in Europe, when

compared with North America, may reflect a lack of clinical aware-

ness, interest and/or research focus in some countries rather than a

genuinely lower incidence of the disorder. This can only be proven by

a concerted, pan‐European approach to case finding and reporting,
based on consistent case‐definition. We hope this review will stim-
ulate such a development, under the leadership of United European

Gastroenterology.

AUTHOR CONTRIBUTIONS

Stephen E. Roberts and John G. Williams designed the study; Stephen

E. Roberts and Sian Morrison‐Rees conducted the review and the

analyses; Stephen E. Roberts wrote the first drafts; Stephen E. Rob-

erts, Sian Morrison‐Rees, Nikhil Thapar and John G. Williams inter-
preted the study findings and edited subsequent drafts.

ACKNOWLEDGEMENTS

The authors thank Elen Davies, Swansea University library, for

specialist advice and help with systematic review search terms and

methodology. The authors thank Rosemary Williams and Swansea

University Document Supply for help and advice with obtaining

manuscripts included in this systematic review. The project was

funded in part by an earlier more general review of gastrointestinal

diseases and gastroenterology services for United European

Gastroenterology.

CONFLICT OF INTEREST STATEMENT

The authors have no conflicts of interest to declare.

DATA AVAILABILITY STATEMENT

Data are available on reasonable request.

ETHICS APPROVAL

Not applicable.

INFORMED CONSENT

Not applicable.

ORCID

Stephen E. Roberts https://orcid.org/0000-0001-7981-520X

Sian Morrison‐Rees https://orcid.org/0000-0002-2601-5193

Nikhil Thapar https://orcid.org/0000-0002-0276-9951

John G. Williams https://orcid.org/0000-0002-7015-9055

REFERENCES

1. Landres RT, Kuster GG, Strum WB. Eosinophilic esophagitis in a

patient with vigorous achalasia. Gastroenterology. 1978;74(6):

1298–301. https://doi.org/10.1016/0016‐5085(78)90710‐2
2. Straumann A, Spichtin HP, Bernoulli R, Loosli J, Vogtlin J. [Idiopathic

eosinophilic esophagitis: a frequently overlooked disease with

typical clinical aspects and discrete endoscopic findings]. Schweiz

Med Wochenschr. 1994;124(33):1419–29.T
A
B
L
E

4
(C
o
n
ti
n
u
ed
)

C
o
u
n
tr
y

R
eg
io
n

E
o
E

d
efi

n
it
io
n

St
u
d
y
se
tt
in
g

St
u
d
y

so
u
rc
es

St
u
d
y
ti
m
e

p
er
io
d

A
ge

gr
o
u
p

(y
ea
rs
)

N
u
m
b
er

o
f
E
o
E

ca
se
s
(%

fe
m
al
e;

m
ea
n
ag
e)

a

In
ci
d
en

ce
p
er

1
0
0
,0
0
0

p
er
so
n
‐y
ea
rs

P
re
va
le
n
ce

p
er

1
0
0
,0
0
0

p
o
p
u
la
ti
o
n

T
h
e
fi
rs
t
au

th
o
r

(s
)
an

d
re
fe
re
n
ce

E
n
gl
an
d

Sh
ef
fi
el
d

≥
1
5
eo
s

O
n
e
p
ae
d
ia
tr
ic

ga
st
ro
en
te
ro
lo
gy

h
o
sp
it
al
d
ep
ar
tm
en
t

P
at
h
o
lo
gy

an
d
O
G
D

re
co
rd
s

2
0
0
7
–
2
0
0
8
0
–
1
5

2
4
(4
6
%
f;
6
ye
ar
s)

9
.0

‐
C
o
h
en
et
al
.2
8

E
n
gl
an
d

B
ri
st
o
l

≥
1
5
eo
s

O
n
e
ch
ild
re
n
's
h
o
sp
it
al

P
at
h
o
lo
gy

an
d
O
G
D

re
co
rd
s

2
0
0
7
–
2
0
0
8
0
–
1
7

3
(‐;

‐)
0
.2

0
.2
(i
n
2
0
0
7
/

2
0
0
8
)

D
an
tu
lu
ri

et
al
.3
6

D
en
m
ar
k

E
sb
je
rg
,K
o
ld
in
g,

Sø
n
d
er
b
o
rg
&
O
d
en
se

—
So
u
th
D
en
m
ar
k

≥
1
5
eo
s

3
se
co
n
d
ar
y
h
o
sp
it
al
s,
an
d

o
n
e
te
rt
ia
ry
p
ae
d
ia
tr
ic

ce
n
tr
e

P
at
h
o
lo
gy

re
co
rd
s

2
0
0
5
–
2
0
0
7
0
–
1
6

6
(1
7
%
f;
9
.6
ye
ar
s)

1
.6

‐
D
al
b
y
et
al
.3
7

A
b
b
re
vi
at
io
n
s:
‐,
n
o
t
sp
ec
ifi
ed
;
E
o
E
,e
o
si
n
o
p
h
ili
c
o
es
o
p
h
ag
it
is
;
O
G
D
,o
es
o
p
h
ag
o
‐g
as
tr
o
‐d
u
o
d
en
o
sc
o
p
y.

a
‘O
ve
ra
ll’
re
fe
rs
to
b
o
th
ad
u
lt
an
d
p
ae
d
ia
tr
ic
ca
se
s.

b
E
st
im
at
ed
fr
o
m
a
p
u
b
lis
h
ed
gr
ap
h
.

c M
ed
ia
n
ag
e
re
p
o
rt
ed
ra
th
er
th
an
m
ea
n
ag
e.

100 - UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

 20506414, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.12465 by W

elsh A
ssem

bly G
overnm

ent, W
iley O

nline L
ibrary on [11/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-7981-520X
https://orcid.org/0000-0001-7981-520X
https://orcid.org/0000-0002-2601-5193
https://orcid.org/0000-0002-2601-5193
https://orcid.org/0000-0002-0276-9951
https://orcid.org/0000-0002-0276-9951
https://orcid.org/0000-0002-7015-9055
https://orcid.org/0000-0002-7015-9055
https://doi.org/10.1016/0016-5085(78)90710-2
https://orcid.org/0000-0001-7981-520X
https://orcid.org/0000-0002-2601-5193
https://orcid.org/0000-0002-0276-9951
https://orcid.org/0000-0002-7015-9055


3. Attwood SE, Smyrk TC, Demeester TR, Jones JB. Esophageal eosin-

ophilia with dysphagia. A distinct clinicopathologic syndrome. Dig Dis

Sci. 1993;38(1):109–16. https://doi.org/10.1007/bf01296781

4. Sealock RJ, Rendon G, El‐Serag HB. Systematic review: the epide-
miology of eosinophilic oesophagitis in adults. Aliment Pharmacol

Ther. 2010;32(6):712–9. https://doi.org/10.1111/j.1365‐2036.2010.
04411.x

5. Soon IS,Butzner JD,KaplanGG,deBruynJC. Incidenceandprevalence

of eosinophilic esophagitis in children. J Pediatr Gastroenterol Nutr.

2013;57(1):72–80. https://doi.org/10.1097/mpg.0b013e318291fee2

6. Arias A, Perez‐Martinez I, Tenias JM, Lucendo AJ. Systematic review
with meta‐analysis: the incidence and prevalence of eosinophilic
oesophagitis in children and adults in population‐based studies.
Aliment Pharmacol Ther. 2016;43(1):3–15. https://doi.org/10.1111/

apt.13441

7. Shaheen NJ, Mukkada V, Eichinger CS, Schofield H, Todorova L, Falk

GW. Natural history of eosinophilic esophagitis: a systematic review

of epidemiology and disease course. Dis Esophagus. 2018;31(8).

https://doi.org/10.1093/dote/doy015

8. Navarro P, Arias A, Arias‐Gonzalez L, Laserna‐Mendieta EJ, Ruiz‐
Ponce M, Lucendo AJ. Systematic review with meta‐analysis: the
growing incidence and prevalence of eosinophilic oesophagitis in

children and adults in population‐based studies. Aliment Pharmacol
Ther. 2019;49(9):1116–25. https://doi.org/10.1111/apt.15231

9. Hahn JW, Lee K, Shin JI, Cho SH, Turner S, Shin JU, et al. Global

incidence and prevalence of eosinophilic esophagitis, 1976‐2022: a
systematic review and meta‐analysis. Clin Gastroenterol Hepatol.
2023. https://doi.org/10.1016/j.cgh.2023.06.005

10. FarthingM, Roberts SE, Samuel DG,Williams JG, Thorne K,Morrison‐
Rees S, et al. Survey of digestive health across Europe: final report.

Part 1: the burden of gastrointestinal diseases and the organisation

and delivery of gastroenterology services across Europe. United Eur

Gastroenterol J. 2014;2(6):539–43.

11. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vanden-

broucke JP. The Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE) statement: guidelines for report-

ing observational studies. Lancet. 2007;370(9596):1453–7. https://

doi.org/10.1016/s0140‐6736(07)61602‐x
12. Suurmond R, van Rhee H, Hak T. Introduction, comparison, and

validation of Meta‐Essentials: a free and simple tool for meta‐
analysis. Res Synth Methods. 2017;8(4):537–53. https://doi.org/10.

1002/jrsm.1260

13. de Rooij WE, Barendsen ME, Warners MJ, van Rhijn BD, Verheij J,

Bruggink AH, et al. Emerging incidence trends of eosinophilic

esophagitis over 25 years: results of a nationwide register‐based
pathology cohort. Neuro Gastroenterol Motil. 2021;33(7):e14072.

14. Allin KH, Poulsen G, Melgaard D, Frandsen LT, Jess T, Krarup AL.

Eosinophilic oesophagitis in Denmark: population‐based incidence
and prevalence in a nationwide study from 2008 to 2018. United Eur

Gastroenterol J. 2022;10(7):640–50. https://doi.org/10.1002/ueg2.

12273

15. Melgaard D, Westmark S, Laurberg PT, Krarup AL. A diagnostic

delay of 10 years in the DanEoE cohort calls for focus on education ‐
a population‐based cross‐sectional study of incidence, diagnostic
process and complications of eosinophilic oesophagitis in the North

Denmark Region. United Eur Gastroenterol J. 2021;9(6):688–98.

https://doi.org/10.1002/ueg2.12092

16. Arias A, Lucendo AJ. Incidence and prevalence of eosinophilic oeso-

phagitis increase continiously in adults and children in Central Spain:

a 12‐year population‐based study. Dig Liver Dis. 2019;51(1):55–62.
https://doi.org/10.1016/j.dld.2018.07.016

17. Arias A, Lucendo AJ. Prevalence of eosinophilic oesophagitis in adult

patients in a central region of Spain. Eur JGastroenterolHepatol. 2013;

25(2):208–12. https://doi.org/10.1097/meg.0b013e32835a4c95

18. Molina‐Infante J, Gonzalez‐Cordero PL, Ferreira‐Nossa HC, Mata‐
Romero P, Lucendo AJ, Arias A. Rising incidence and prevalence of

adult eosinophilic esophagitis in midwestern Spain (2007‐2016).
United Eur Gastroenterol J. 2018;6(1):29–37. https://doi.org/10.

1177/2050640617705913

19. Garber JJ, Lochhead PJ, Uchida AM, Roelstraete B, Bergman D,

Clements MS, et al. Increasing incidence of eosinophilic esophagitis

in Sweden: a nationwide population study. Esophagus. 2022;19(4):

535–41. https://doi.org/10.1007/s10388‐022‐00926‐5
20. Warners MJ, de Rooij W, van Rhijn BD, Verheij J, Bruggink AH,

Smout AJPM, et al. Incidence of eosinophilic esophagitis in the

Netherlands continues to rise: 20‐year results from a nationwide

pathology database. Neuro Gastroenterol Motil. 2018;30(1). https://

doi.org/10.1111/nmo.13165

21. van Rhijn BD, Verheij J, Smout AJ, Bredenoord AJ. Rapidly

increasing incidence of eosinophilic esophagitis in a large cohort.

Neuro Gastroenterol Motil. 2013;25(1):47–52.e5. https://doi.org/10.

1111/nmo.12009

22. Giriens B, Yan P, Safroneeva E, Zwahlen M, Reinhard A, Nydegger A,

et al. Escalating incidence of eosinophilic esophagitis in Canton of

Vaud, Switzerland, 1993‐2013: a population‐based study. Allergy.
2015;70(12):1633–9. https://doi.org/10.1111/all.12733

23. Dellon ES, Erichsen R, Baron JA, Shaheen NJ, Vyberg M, Sorensen

HT, et al. The increasing incidence and prevalence of eosinophilic

oesophagitis outpaces changes in endoscopic and biopsy practice:

national population‐based estimates from Denmark. Aliment

Pharmacol Ther. 2015;41(7):662–70. https://doi.org/10.1111/apt.

13129

24. Hruz P, Straumann A, Bussmann C, Heer P, Simon HU, Zwahlen M,

et al. Escalating incidence of eosinophilic esophagitis: a 20‐year
prospective, population‐based study in Olten County, Switzerland.
J Allergy Clin Immunol. 2011;128(6):1349–50.e5. https://doi.org/10.

1016/j.jaci.2011.09.013

25. Straumann A, Simon HU. Eosinophilic esophagitis: escalating epide-

miology? J Allergy Clin Immunol. 2005;115(2):418–9. https://doi.

org/10.1016/j.jaci.2004.11.006

26. Nantes Castillejo O, Zozaya JM, Jimenez‐Perez FJ, Martinez‐
Penuela JM, Borda F. [Incidence and characteristics of eosinophilic

esophagitis in adults]. An Sist Sanit Navar. 2009;32(2):227–34.

27. O'Donnell S, Kelly OB, Breslin N, Ryan BM, O’Connor HJ, Swan N,

et al. Eosinophilic oesophagitis: an Irish experience. Eur J Gastro-

enterol Hepatol. 2011;23(12):1116–21. https://doi.org/10.1097/

meg.0b013e32834a5870

28. Cohen MC, Rao P, Thomson M, Al‐Adnani M. Eosinophils in the
oesophageal mucosa: clinical, pathological and epidemiological rele-

vance in children: a cohort study. BMJ Open. 2012;2(1):e000493.

https://doi.org/10.1136/bmjopen‐2011‐000493
29. Zdanowicz K, Kucharska M, Sobaniec‐Lotowska ME, Lebensztejn

DM, Daniluk U. Eosinophilic esophagitis in children in North‐Eastern
Poland. J Clin Med. 2020;9(12):3869. https://doi.org/10.3390/

jcm9123869

30. Hollaender M, Terkelsen JH, Kramme F, Bredal K, Kragholm K, Dalby

K, et al. The incidence of eosinophilic oesophagitis in 2007‐2017
among children in North Denmark Region is lower than expected.

BMC Pediatr. 2022;22(1):183. https://doi.org/10.1186/s12887‐022‐
03258‐6

31. Ristic N, Jankovic R, Dragutinovic N, Atanaskovic‐Markovic M,
Radusinovic M, Stevic M, et al. Diagnosis of eosinophilic esophagitis

in children: a Serbian single‐center experience from 2010 to 2017.

Med Princ Pract. 2019;28(5):449–56. https://doi.org/10.1159/000

499657

32. La Orden Izquierdo E, Mahillo‐Fernandez I, Fernandez Fernandez S,
Barrio Torres J, Román Riechmann E, Gutiérrez Junquera C. Rising

trend in pediatric eosinophilic esophagitis incidence in Spain: results

ROBERTS ET AL. - 101

 20506414, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.12465 by W

elsh A
ssem

bly G
overnm

ent, W
iley O

nline L
ibrary on [11/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/bf01296781
https://doi.org/10.1111/j.1365-2036.2010.04411.x
https://doi.org/10.1111/j.1365-2036.2010.04411.x
https://doi.org/10.1097/mpg.0b013e318291fee2
https://doi.org/10.1111/apt.13441
https://doi.org/10.1111/apt.13441
https://doi.org/10.1093/dote/doy015
https://doi.org/10.1111/apt.15231
https://doi.org/10.1016/j.cgh.2023.06.005
https://doi.org/10.1016/s0140-6736(07)61602-x
https://doi.org/10.1016/s0140-6736(07)61602-x
https://doi.org/10.1002/jrsm.1260
https://doi.org/10.1002/jrsm.1260
https://doi.org/10.1002/ueg2.12273
https://doi.org/10.1002/ueg2.12273
https://doi.org/10.1002/ueg2.12092
https://doi.org/10.1016/j.dld.2018.07.016
https://doi.org/10.1097/meg.0b013e32835a4c95
https://doi.org/10.1177/2050640617705913
https://doi.org/10.1177/2050640617705913
https://doi.org/10.1007/s10388-022-00926-5
https://doi.org/10.1111/nmo.13165
https://doi.org/10.1111/nmo.13165
https://doi.org/10.1111/nmo.12009
https://doi.org/10.1111/nmo.12009
https://doi.org/10.1111/all.12733
https://doi.org/10.1111/apt.13129
https://doi.org/10.1111/apt.13129
https://doi.org/10.1016/j.jaci.2011.09.013
https://doi.org/10.1016/j.jaci.2011.09.013
https://doi.org/10.1016/j.jaci.2004.11.006
https://doi.org/10.1016/j.jaci.2004.11.006
https://doi.org/10.1097/meg.0b013e32834a5870
https://doi.org/10.1097/meg.0b013e32834a5870
https://doi.org/10.1136/bmjopen-2011-000493
https://doi.org/10.3390/jcm9123869
https://doi.org/10.3390/jcm9123869
https://doi.org/10.1186/s12887-022-03258-6
https://doi.org/10.1186/s12887-022-03258-6
https://doi.org/10.1159/000499657
https://doi.org/10.1159/000499657


of a prospective study 2014‐16. Pediatr Allergy Immunol. 2021;
32(6):1307–15. https://doi.org/10.1111/pai.13528

33. La Orden Izquierdo E, Gutierrez Junquera C, Mahillo‐Fernandez I,
Subiza Garrido‐Lestache J, Roman Riechmann E. Increasing incidence
of pediatric eosinophilic esophagitis in the Southwest of Madrid,

Spain. J Investig Allergol Clin Immunol. 2019;29(1):24–9. https://doi.

org/10.18176/jiaci.0280

34. O'Malley AKF, Casey A, O'Flynn K, Sugrue S, McDermott M, O'Sulli-

vanM, et al. Paediatric eosinophilic oesophagitits in Ireland ‐ a 10 year
review of incidence, presenting symptoms, phenotype and manage-

ment at diagnosis. J Pediatr Gastroenterol Nutr. 2017;64:293.

35. Homan M, Blagus R, Jeverica AK, Orel R. Pediatric eosinophilic

esophagitis in Slovenia: data from a retrospective 2005‐2012
epidemiological study. J Pediatr Gastroenterol Nutr. 2015;61(3):

313–8. https://doi.org/10.1097/mpg.0000000000000797

36. Dantuluri S, Sandhu BK, Ramani P, Basude D, Spray C. Eosinophilic

oesophagitis: are we missing it? J Pediatr Gastroenterol Nutr.

2009;49:e7.

37. Dalby K, Nielsen RG, Kruse‐Andersen S, Fenger C, Bindslev‐Jensen C,
Ljungberg S, et al. Eosinophilic oesophagitis in infants and children in

the region of southern Denmark: a prospective study of prevalence

and clinical presentation. J Pediatr Gastroenterol Nutr. 2010;51(3):

280–2. https://doi.org/10.1097/mpg.0b013e3181d1b107

38. Liacouras CA, Furuta GT, Hirano I, Atkins D, Attwood SE, Bonis PA,

et al. Eosinophilic esophagitis: updated consensus recommendations

for children and adults. J Allergy Clin Immunol. 2011;128(1):3–20.

e6; quiz 1‐2. https://doi.org/10.1016/j.jaci.2011.02.040
39. Dellon ES, Hirano I. Epidemiology and natural history of eosinophilic

esophagitis. Gastroenterology. 2018;154(2):319–32.e3. https://doi.

org/10.1053/j.gastro.2017.06.067

SUPPORTING INFORMATION

Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Roberts SE, Morrison‐Rees S, Thapar
N, Williams JG. Incidence and prevalence of eosinophilic

oesophagitis across Europe: a systematic review and meta‐
analysis. United European Gastroenterol J. 2024;12(1):89–

102. https://doi.org/10.1002/ueg2.12465

102 - UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

 20506414, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.12465 by W

elsh A
ssem

bly G
overnm

ent, W
iley O

nline L
ibrary on [11/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/pai.13528
https://doi.org/10.18176/jiaci.0280
https://doi.org/10.18176/jiaci.0280
https://doi.org/10.1097/mpg.0000000000000797
https://doi.org/10.1097/mpg.0b013e3181d1b107
https://doi.org/10.1016/j.jaci.2011.02.040
https://doi.org/10.1053/j.gastro.2017.06.067
https://doi.org/10.1053/j.gastro.2017.06.067
https://doi.org/10.1002/ueg2.12465

	Incidence and prevalence of eosinophilic oesophagitis across Europe: A systematic review and meta‐analysis
	INTRODUCTION
	METHODS
	Inclusion and exclusion criteria
	Search criteria and data extraction
	Methods of analysis

	RESULTS
	Regional coverage of studies across Europe
	EoE patient demographics across Europe
	Incidence and prevalence of EoE for adults across Europe
	Incidence and prevalence of EoE for children across Europe
	EoE per volume of endoscopies performed
	Nationwide versus regional studies

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS APPROVAL
	INFORMED CONSENT


