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Abstract

Background: Primary eosinophilic gastrointestinal disease&I[ES) are increasingly described
disorders that include eosinophilic esophagitisHE@osinophilic gastritis (EoG), gastroenteritis
(EoGE) and colitis (EoC). The exact epidemiologyoh-EoE EGIDs is still unclear.

Objective: To evaluate the epidemiology of non-esophagedDEGnon-EoE EGIDs) in adults and
children referred to outpatient clinics for gasttestinal symptoms.

Methods: We conducted a systematic review and meta-asalysing a protocol registered and
published with the international prospective registof systematic reviews (PROSPERO
CRD42018111437). We searched PubMed, EMBASE, Wehc@nce, Scopus, and CINAHL for
cohort or cross-sectional studies published sif¥& 1evaluating incidence and prevalence of non-
EoE EGIDs. We assessed study quality and riskas bsing items derived from the STrengthening
the Reporting of OBservational studies in Epidengyl (STROBE) statement.

Results: A total of 576 articles were identified. Ten seslwith 13,377 participants were included
in the analysis, with the results showing high hegeneity. No significant publication bias was
found. The overall prevalence of non-EoE EGIDs atignts with gastrointestinal symptoms was
1.9% (95% Cl: 0.575 — 3.894 + 92.72%;p < 0.001). Because none of the examined studies wer
prospectively designed, incidence rates could eatdiermined.

Conclusion: More prospective, large-scale, multicenter stsidiee needed to evaluate reported data
and to further investigate the epidemiology of fwE EGIDs and their possible risk factors and

comorbidities.
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What is already known about this topic? Non-EoE EGIDs are rare but they are emerging
gastrointestinal diseases that might affect adattd children. The exact epidemiology is still
unclear.

What does this article add to our knowledge? We found a higher prevalence of non-EoE EGIDs
than what is estimated in existing populations-tagadies.

How does this study impact current management guidelines? Management guidelines of non-

EGIDs in adults and children are still lacking.

Key words:

Primary eosinophilic gastrointestinal diseases
Epidemiology

Prevalence

Incidence

Gastrointestinal symptoms

List of Abbreviations:

EGIDs: eosinophilic gastrointestinal diseases

Non-EoE EGIDs: non-esophageal eosinophilic gagiestmal diseases
EoE: eosinophilic esophagitis

EoG: eosinophilic gastritis

EoGE: eosinophilic gastroenteritis

EoC: eosinophilic colitis

HPF: high power field

IBD: inflammatory bowel diseases
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Gl: gastrointestinal

Introduction

Primary eosinophilic gastrointestinal diseases (E}pIrepresent a heterogeneous group of rare but
increasingly described disorders, characterized pyevalent eosinophilic inflammation in specific
gastrointestinal tracts® The exact pathogenesis is still unknown; howevermelper 2 (Th2)
immune response may play a central role in dysfanat eosinophilic inflammation against
allergens or with autoimmune etiopatholdgyEGIDs include eosinophilic esophagitis (EOE),
gastritis (EoG), gastroenteritis (EoGE), and olit{EoC). Non-esophageal eosinophilic
gastrointestinal diseases (non-EoE EGIDs) are eeflyy the abnormal eosinophilic infiltration in
the gastrointestinal (Gl) tract not limited to thgophagus, and in the absence of secondary causes
of Gl eosinophilia (food hypersensitivity, drug céans, parasite infections, malignancies, and
inflammatory bowel diseaset}:®’ Since their first description in 1937few case reports, case
series and retrospective studies have been repontemn-EoE EGIDS"™, with rare studies often
limited to specific geographical areas in the diséon of incidence and prevalence of the dis€ase.
Therefore, the exact epidemiology of non-EoE EGIBmains still unknown. There are no
systematic reviews or meta-analyses on the glghdémiology of EGIDs at any age.

We performed a systematic review and meta-analgsstimate the incidence and prevalence rates
of non-EoE EGIDs in adults and children referred dotpatient clinics for gastrointestinal

symptoms.
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Methods
The protocol of our systematic review and metaymislwas registered and published with the
international prospective register of systematic views

(https://www.crd.york.ac.uk/prospero/display_recphp?RecordiD=111437; register number

CRD42018111437) prior to starting the study. Wdofeed the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) dirids to report our resultg.

Outcomes

Primary outcomes (Table 1) for the systematic nevieere incidence and prevalence of non-EoE
EGIDs in adult and pediatric patients referred wbpatient clinics for gastrointestinal symptoms.
The main analysis focused on overall prevalencereds secondary analyses included prevalence

estimates based on demographic data, symptomsgial®mmorbidities and diagnostic criteria.

Search strategy

A highly sensitive and extensive search strategy eesigned to retrieve all articles combining the
terms of eosinophilic gastritis, gastroenteritisd acolitis, and epidemiology from the major
electronic bibliographic databases (PubMed, EMBABEDb of Science, Scopus, and CINAHL).
Conference proceedings were acquired from absbacks and the annual Digestive Diseases
Week, American College of Gastroenterology Meetingisted European Gastroenterology Week,
and from the European Society for Pediatric Gasteyelogy Hepatology and
Nutrition Congresses. We included all articles arwhference proceedings published in all

languages from 1990 to 2018. The search strategy generic terms to avoid excluding possible
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eligible articles (Table E1 in the Online ReposijorSearch results were compiled using the
citation management software Refwdtké\ccording to the quality standards for reportingta-
analysis of observational studi®stwo researchers independently screened the neferkists of
eligible articles. Full texts of records deemedgjible were retrieved and independently assessed for
inclusion by the same investigators. Any discrepamwere resolved by discussion and consensus.
Authors of publications reporting unclear data,jsated to multiple interpretations, were contacted
by email for clarification or to request supplensnnhformation. Figure 1 illustrates the search

strategy process.

Study selection (inclusion/exclusion criteria)

We included cohort and cross-sectional studiestabeuepidemiology of primary non-EoE EGIDs,

reporting prevalence/incidence with a 95% configemterval (95% CI). Our analysis excluded

clinical guidelines, case reports, consensus dootsnelinical trials, and reviews that did not

provide epidemiological data and studies about thecondary causes of intestinal

hypereosinophilia. We also excluded electronic sysvand epidemiological studies based on
health plan claims databases to obtain a morebteliestimate of the epidemiology of non-EoE
EGIDs in patients referred to clinics for gastresttnal symptoms. The inclusion criteria are

described in Table I.

Risk of bias assessment

Eligible articles were assessed for risk of biag;oading to the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE) esta¢nt® Moreover, for cohort and cross-
sectional studies, risk of bias was assessed thrauguestion tool developed specifically for this

review and derived from the STROBE statement: 1yaNeore than 90% of patients followed-up



158 until the end of the study? 2) Were all patiene®fof the outcome of interest at baseline included?
159 3) Were the diagnoses/exclusions free from outcamselassification? The last two items were
160 used to assess the included cross-sectional st{ichbte E2 in the Online Repository).

161 Two investigators independently assigned an oveisMlof bias to each eligible study, and if they
162 disagreed, a third reviewer was consulted. All &sidvith one or more risks of bias were excluded.
163

164

165 Data extraction

166 Two reviewers independently extracted informatimmf each eligible study using a standardized
167 data extraction sheet and then proceeded to chesdcahe results. We extracted the following
168 information: first author name; year of publicatiaype of study (cross-sectional or cohort study);
169 country and language; type of patients (childremdults); age and gender of participants; sample
170 size; prevalence and/or incidence with 95% CI; liazeion of eosinophilic inflammation; number
171 of eosinophils per high power field (Eo/HPF); peepal eosinophilia; allergy and imaging tests;
172 therapies; symptoms (abdominal pain, nausea, vogngind diarrhea, gastrointestinal bleeding,
173 anemia, protein-losing enteropathy, malabsorpti@ilyre to thrive, amenorrhea, delayed puberty);
174 clinical complications (ascites, pancreatitis, bbwlestruction, bowel perforation, intestinal ulcer,
175 cystitis, hepatitis); and atopic comorbidities Kesa, allergic rhinitis, atopic dermatitis, food and
176 drug allergy). If not directly reported, the premate rate was calculated. Risk of bias assessment
177 for all included studies was also evaluated. Disagrents between reviewers regarding data
178 extraction were resolved through discussion and&osus.

179

180

181 Data synthesisand statistical analysis
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We estimated prevalence or incidence and theiresponding 95% confidence interval (Cl), as
calculated as an exact binomial proportion (frorfeced and the total of enrolled patients).
Prevalence was estimated by pooling results ofsesestional studies or cohort studies at baseline.
Incidence was estimated by pooling results of cobtudies that were free of non-EoE EGIDs at
baseline. Estimations of prevalence and incideneeewalculated with the aid of a fixed or
random-effects meta-analysis weighted for inve@awnce following the DerSimonian and Laird’s
method. Heterogeneity between studies was evalwathda chi-square test and quantified with the
12 statistic. fis a measure of the level of heterogeneity, expregsthree categories on the basis of
low, moderate and high? halues (25%, 50% and 75%, respectiv@®lyPublication bias was
evaluated by means of a funnel plot. For the semgnadutcomes, planned subgroup analyses were
based on the geographic origin of studies (develofse developing countries) and age (adults vs.

children). We used the statistical software packdgdCalc (Statistical Software 19.1, Belgium).
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213 Results

214 A total of 576 articles were found. After removiB@0 duplicates, 206 were reviewed on title and
215 abstract, and of this group, 78 articles were edaliubecause they focused on secondary causes of
216 non-EoE EGIDs. One hundred and twenty-eight (128 texts were screened, and 92 were
217 excluded on the basis of the specific article tinegiews, systematic reviews, case-control studies,
218 case reports, oral communication, survey). Thiityarticles (36) were assessed for eligibility
219 (cross-sectional and cohort studies). Only 10 lagimet the inclusion criteria and were included in
220 the final meta-analysis (Figure 1).

221

222

223  Quality assessment

224 The 10 included cross-sectional studies showedriskg of bias (Table Il). Publication bias was
225 not detected (Figure 2), but common methodolodieals included the method of data collection
226 and the definition of the study period.

227

228

229 Study characteristics

230 None of the articles included for the analysis wpublished before 2000. Two studies were
231 conducted in United Stafés® two in Europe (one in Denmé&fkand one in Itaf), five in Asia
232  (two in Indi&>?% one in Chin&, in Malaysi&®, and in Japdti) and one in Saudi Arabf.A total

233 of 13,377 patients (adults and children) were éadoland all of them were affected by primary
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non-EoE EGIDs diagnosed by endoscopy and histolbgsee studies reported the diagnostic cut-
off value of tissue eosinophils for HBE2*?® While two studies were based only on pediatric
patient$®** and five on adult patients with non-EoE EGIt¥82>%"?8 three studies were
characterized by mixed populati6r?®=° The distribution of the population by sex was mégd
only in four articles, and male sex ranges from 38%d00% of affected patients. Male sex is
prevalent in children with non-EoE EGIDs (64% v68%8 % Study characteristics are summarized

in Table Ill.

Prevalence and incidence of non-EoE EGIDs and analysis of subgroups

In the 10 retrieved studies, the overall prevaleoiceon-EoE EGIDs among patients referred to
clinics for Gl symptoms was 1.9% (95% Cl: 1.03592;9F = 92.70%:;p < 0.0001) (Figure 3).
Data on the prevalence of non-EoE EGIDs in aduéieevobtained from five studies. In adults with
Gl symptoms prevalence of non-EGIDs was 1.9% (9399675 — 3.894;%= 92.72%:p < 0.0001
for heterogeneity) (Table 1V). The limited numbédravailable studies did not allow us to analyze
the prevalence of non-EoE EGIDs in children. Papliasults by patient country indicates that
prevalence of non-EoE EGIDs in developed countias 2.4%, (95% Cl: 0.723 — 5.515;4
92.7%;p < 0.001 for heterogeneity) in and 1.5% (95% CT08.— 2.886;4= 94.16%: < 0.0001
for heterogeneity) in developing countries (Tab)e V

Because none of the included articles were pros@dgtdesigned, we were unable to assess the

incidence rate.

Description of clinical features, endoscopic findings and therapiesin included studies
The limited number of available studies and thé& lafcdetails in reports did not allow us to analyze

the prevalence of non-EoE EGIDs according to themed subgroups (gender, age at diagnosis and
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symptoms onset, clinical symptoms, therapies, gitecomorbidities, localization of eosinophilic
inflammation and diagnostic tests).

Symptoms reported in the 10 studies included in awoalysis are summarized in Table VI.
Abdominal pain is the main gastrointestinal symptionchildren with non-EoE EGIDs (94%)
while diarrhea is the most prevalent symptom (10@96dults?® Only one study, conducted by
Alhmoud et al in pediatric patients and one in agatients, reported this informatiéh. In their
retrospective cohort study of 13 non-EoE EGIDs sadéey noted the following clinical
presentations: nausea (31%), vomiting (31%), gewéastinal bleeding (8%), anemia (15%), weight
loss (15%), and failure to thrive (15%) reportecdults and children.

Constipation is described in 3% of patients witm4EpE EGIDS® Ascites and bowel obstruction
are also reported as clinical complicati6hétopic comorbidities (Table VII) range from 25% to
54% of patients with non-EoE EGIB5?*? Asthma, allergic rhinitis and eczema are repoited
54% of patients and food allergy in 38% of patiesith non-EoE EGIDS!

Regarding the diagnostic management, four stueiesrted endoscopic finding5%>?°?®A normal
mucosa is the prevalent endoscopic finding repoitedhe included studies (35%-100%), as
described in Table E3 in the Online Repository. &arf the included studies reported other
diagnostic tests, such as specific serum IgE leg&la prick test, imaging, or blood tests.
Therapies are described in only three stddiés®(Table VIII). Steroid therapy was reported with
100% efficacy in children with non-EoE EGIBSEffective response to first line-therapy (steroids
diet, montelukast and ketotifen) was reported 8688 100% of all patients with non-EoE

EG|D321'23'28
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Discussion

Our study represents the first systematic review areta-analysis of prevalence for non-EoE
EGIDs in patients referred to outpatient clinics gastrointestinal symptoms. The included studies
were conducted in Europe, North America, and AS@demiological data from Central and South
America, Australia, and Africa are still lacking.

We found a higher overall prevalence of non-EoE [B$3]1.9%) in symptomatic patients than that
estimates from population-based studies that wenialynrealized in the US using survey or health
plan claims databases. Spergel et al. reportedraralb prevalence of 28/100,000 people for non-
EoE EGIDs by administering an electronic survey alttergists and gastroenterologidts.
Additionally, in a retrospective analysis of a largopulation-based database of more than 35
million US people, Mansoor et al. reported a premeé rate for EOGE and EoC of 5.1/100,000 and
2.1/100,000 people respectivéfyFinally, using diagnostic (ICD-9) codes througtealth plan
claims database, Goupta et al. and Alhmoud etpbrted an overall prevalence of 6/100,000 and
1.7/100,000 patients respectively’, while Jensen et al. estimated the prevalenceo@EE and
EoC as 8.4/100,00 and 3.3/100,000 respectitfefn older study estimated that the prevalence of
EoGE in US was 2.5/100,000 people, using an eleictraurvey®® The differences in the
prevalence between these large studies can bbudii to the discrepancy in the study design
(retrospective studies on the prevalence of non-E@HDs in US people), methods of data
collection (electronic surveys and databases), dat@yses, and sample size. In addition, as
described in a retrospective study of ConsortiumEokinophilic Gastrointestinal Researchers

(CEGIR), non-EoE EGIDs have increased in frequepugr the past decade.Despite the
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heterogeneity of the studies, our findings addht® literature by more accurately depicting the
prevalence rates in real life situations of pasenith gastrointestinal symptoms accessing health
care, rather than what is seen in the general ptpal They offer insight to alert clinicians to
suspect and diagnose early these emerging disorders

Our analysis revealed that the prevalence of nda-EGIDs varies widely among studies and by
locale. The prevalence of non-EoE EGIDs reportedaweloping countries is lower (1.5%) than
what is described in developed countries (2.4%)alsingle large Asian retrospective cross-
sectional study, Yahoon et Hlreported an overall prevalence for non-EoE EGID®.6f100,000,
lower than what has been described in earlier W8iest. Environmental (diet, lifestyle, intestinal
microbiome, allergen exposition) and genetic factoight explain the different prevalence of non-
EoE EGIDs in Caucasians than in African-Americamg Asians’'*

Our results indicated that the prevalence of noB-E@sIDs in adults is 1.9%. Mansoor et al.
reported the prevalence of EOGE in children ash#iighigher than in adults (5.3/100,000 and
5.1/100,000 respectively) while the prevalence ofBEwas higher in adults than in childfén
(1.6/100,000 and 2.3/100,000 respectively). Howeadnigh prevalence (10.7/100,000 people) of
non-EoE EGIDs in the US has been described in pes®0 years of ag®.Finally, the age at
onset of EGIDs varies widely, and large epidemimlalgstudies in children are needed.
Unfortunately, none of the selected studies weospectively designed to evaluate the incidence
rate.

Surprisingly, our results showed that the prevaent non-EoE EGIDs among symptomatic
patients is higher than the prevalence rates ewtdnfar inflammatory bowel disease (IBD) in all
ages. The highest reported prevalence rates ofwBi2 in Western Countries (especially in Europe
and North America) and corresponded to 505/100,080ple for ulcerative colitis (UC) and
322/100,000 for Crohn’s disease (CD)This highlights the clinical relevance of theseeeging

conditions.
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The low number of selected studies with completderpiological data did not allow us to analyze
the stratified prevalence or meta-regression, abegrto all planned secondary analyses.

We could therefore only describe data on symptatiergic comorbidities, endoscopic features
and therapies in the included studies. The maimrteg symptoms were unspecifi¢®* The
prevalence of allergic comorbidities (asthma, gierhinitis, eczema, and food allergy) was similar
to those reported by Mansoor efahnd Pesek et &, and confirms the strong association between
EGIDs and atopic diseases.

A normal mucosa is the prevalent endoscopic findegprted, particularly in patients with EoGE
and EoC, who might present non-specific endoscogiterns-°>°

First-line therapy (diet, oral steroids, montelukasd ketotifen) was considered effective in most
included studies. Diet and steroids were the firgt-therapies in patients with EoE-EGIB%*3°
Food-elimination diet and elemental diet improvddical symptoms and reduced mucosal
eosinophils in more than 75% of children with nawEEEGIDs?**! Retrospective studies have
reported clinical remission in 50% to 90% of patsewith EGIDs treated with oral corticosteroids
(prednisone and budesonidéf:****In the CEGIR study, the therapeutic approach danely
across centers and disease localization (EoG, Em@IEH=0C); however, the response to therapies
was achieved in most enrolled patietitsThe efficacy of montelukast and ketotifen in EGIDs
remains controversial and is limited to a few cemges®’

We found extensive heterogeneity among the inclutledies and the few subgroups that we could
assess, without significant publication bias. Hegeneity is probably due to several factors: first,
the sample size varied from 105 to 5,100 patiépsond, only two studies included just pediatric
patient$®*° while the others included adult only and mixegyation??424%83%inally, different
diagnostic histological criteria might have beeedidn fact, management guidelines for non-EoE
EGIDs in all ages are still lacking, and different-offs of intestinal eosinophils for the histoiloal
diagnosis are reported in literatdré?® Unfortunately, the cut-off of intestinal eosinolshper HPF

is specified in only three included studies (intaiee, > 20 Eo/HPFE)-2328
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Conclusion

This is the first systematic review and meta-analyfecusing on the epidemiology of non-
esophageal gastrointestinal diseases in adults caildren referred to outpatient clinics for
gastrointestinal symptoms. Our research showedntratEOE EGIDs seems to be highly prevalent
disorders, with rising prevalence rates in recesdrg:® Non-EoE EGIDs affect about 1.9% of
patients referred to the hospitals for gastroimeassymptoms, so physicians may recognize these
disorders and consider their prevalent chronicnedftuand the impact on patients’ quality of Iffe.
Finally, our results may lead researchers to dgveltared management guidelines in adults and
children. More prospective, large-scale, multicestadies are needed to evaluate reported data and
to further investigate the epidemiology of non-EBEIDs and their possible risk factors and

comorbidities.
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Figure 1. Study flow chart from identification to inclusiarf final articles.

Figure 2. Funnel plot for publication bias.

Figure 3. The overall prevalence estimates of non-EoE EGHBnmary estimates are expressed

as a percentage of patients with non-EoE EGIDs.



Tablel. Inclusion criteria

Criteria Specifics
Population Adult/pediatric patients referred to outpatient clinics for gastrointestinal symptoms
Study design Cross-sectional and cohort studies
Outcome Prevalence or incidence of eosinophilic gastroenteritis and eosinophilic colitis

Description of diagnostic criteriain studies

Description of therapy in studies (dietary treatment, corticosteroids, other drugs)

Explore variation of prevalence estimates according to:

- Age (adult vs pediatrics)

- Gender (males vs females)

- Country (developing vs developed countries; US vs European countries)

- Symptoms (Gl symptoms. abdominal pain, nausea, vomiting and diarrhea, gastrointestina bleeding, anemia, protein-
losing enteropathy, malabsorption; pediatric symptoms: failure to thrive, amenorrhea, delayed puberty; complications:
ascites, pancreatitis, bowel obstruction, bowel perforation, intestinal ulcer, cystitis, hepatitis)

- Allergic diseases (asthma, alergic rhinitis or atopic dermatitis, and food or drug allergy)

- Agea symptom onset

- Ageat diagnosis

- Locadlization of eosinophilic inflammation (stomach, duodenum, jejunum, ileum, large intestine; mucosal or muscular or
serosa involvement)

- Diagnostic criteria (endoscopy, number of eosinophils/HPF, periphera eosinophilia, allergy tests (skin prick test, total
IgE level, alergen specific IgE), capsule endoscopy, magnetic resonance, computed axial tomography)

- Years (1990-2000-2010-2018)

Gl, gastrointestinal; HPF, high power field.




Tablell. Quality assessment of included studies

Authors, year

Risk of biasfor cross-sectional studies

1 2
J. Tilmaet al, 2018 Yes Yes
Chee K Hui et al, 2018 Yes Yes
G. A. Bonaguraet al, 2017 Yes Yes
T. Alhmoud et al, 2016 Yes Yes
A.A. Al Quorain et al, 2000 Yes Yes
D. Channaiah et al, 2017 Yes Yes
Y. Guo et al, 2016 Yes Yes
M. Kusakari et al, 2012 Yes Yes
C. Panackdl et al, 2010 Yes Yes
T. Kerdsirichairat et al, 2010 Yes Yes

1: Were all patients free of the outcome of interest at the time of the study included? 2: Were diagnosis/exclusion of non-EoE EGIDs free from

outcome misclassification?




Tablelll. Characteristics of included studies

First author and publication Study design Study period Country L anguage Reference Age of patients Sex (%) Prevalence of non-EoE EGIDs (%)
year population (95% CI)
Male Female
J. Tilmaetal Cross-sectional 2011 - 2016 Denmark English 381 Children 64% 36% 2.90 (1.450 - 5.107)
(2018)
Chee K Hui et al Cross-sectional 2009 - 2015 Malaysia English 2.469 Adult 62.5% 37.5% 2.592 (2.002 - 3.298)
(2018)
G. A. Bonaguraet al Cross-sectional 2003 - 2013 Italy English 105 Adult na n.a 1.905 (0.232 - 6.712)
(2017)
T. Alhmoud et al Cross-sectional 2004 - 2014 USA English 361 Adult and 38% 62% 3.601 (1.931 - 6.079)
(2016) Children
A.A. Al Quorain et al Cross-sectional 1983 - 1996 Saudi Arabia English 1.590 Adult and 100% 0% 0.126 (0.0152 - 0.454)
(2000) Children
D. Channaiah et al Cross-sectional na India English 309 Adult na n.a 0.647 (0.0785 - 2.318)
(2017)
Y.Guoetal Cross-sectional na China English 122 Adult na n.a 5.738 (2.338 - 11.465)
(2016)
M. Kusakari et al Cross-sectional 2001 - 2011 Japan English 552 Children na n.a 3.986 (2.514 - 5.972)
(2012)
C. Panackel et al Cross-sectional 2009 - 2010 India English 5.100 Adult and na na 1.196 (0.916 - 1.534)
(2010) Children
T. Kerdsirichairat et al Cross-sectional 2003 - 2010 USA English 2.388 Adult na na 0.419 (0.201 - 0.769)
(2010)

* People with non-EoE EGIDs were enrolled as a cohort-study; measures of prevalence were evaluated as a cross-sectional study.

n.a., not available.




TablelV. Prevaence of non-EoE EGIDs in adults referred to outpatient clinics for gastrointestinal symptoms

Study Sample size Proportion (%) 95% CI*
CheeK Hui et al 2,469 2.592 2.002 to 3.298
G. A. Bonagura et al 105 1.905 0.232t06.712
D. Channaiah et al 309 0.647 0.0785t0 2.318
Y. Guo et al 122 5.738 2.33810 11.465
T. Kerdsirichairat et al 2,388 0.419 0.201t0 0.769
Total (fixed effects) 5,393 1.373 1.080t0 1.721
Total (random effects) 5,393 1.872 0.575t0 3.894

*Cl was calculated as an exact binomial proportion.




Table V. Prevalence of non-EoE EGIDs in developing and devel oped countries

Developing countries

Developed countries

Study Samplesize | Proportion (%) 95% ClI Study Samplesize | Proportion (%) 95% ClI
CheeK Hui et al 2,469 2.592 2.002t03.298 | J. Tilmaet al 381 2.887 1.450t0 5.107
A.A. Al Quorain et al 1,590 0.126 0.01521t0 0.454 | G. A. Bonaguraet al 105 1.905 0.232t06.712
D. Channaiah et al 309 0.647 0.0785t0 2.318 | T. Alhmoud et al 361 3.601 1.931t0 6.079
Y.Guoetal 122 5.738 2.3381011.465 | M. Kusakari et al 552 3.986 2.514105.972
C. Panackel et al 5,100 1.196 0.916t01.534 | T.Kerdsirichairatetal | 2,388 0.419 0.201t0 0.769
Total (fixed effects) 9,590 1.269 1.055t01.514 | Total (fixed effects) 3,787 1.245 0.917 to 1.651
Total (random effects) | 9,590 1.462 0.513t02.886 | Total (random effects) | 3,787 2.446 0.7231t05.151




Table VI: Summary of clinical symptoms reported in included articles

Authors, year Abdominal Nausea Vomiting Dysphagia Diarrhea Gastrointestinal Constipation Anemia Protein- Malabsor ption Weight Failureto Delayed Ascites Bowel Other clinical
pain bleeding losing loss thrive puberty and obstruction complication*
enteropathy amenorrhea

J. Tilmaet al, 2018 94% na na na na na na na na na na na na na na na
CheeK Hui et al, 2018 36% na na na 47% 0 3% na na na na na na na na na
G. A. Bonagura et al, 2017 na na na na na na na na na na na na na na na na
T. Alhmoud et al, 2016 62% 31% 31% na 31% 8% na 15% na na 15% 15% na 23% 8% na
A.A. Al Quorain et al, 2000 na na na na na na na na na na na na na na na na
D. Channaiah et al, 2017 na na na na 100% na na na na na na na na na na na
Y. Guo et al, 2016 na na na na na na na na na na na na na na na na
M. Kusakari et al, 2012 na na na na na na na na na na na na na na na na
C. Panackel et al, 2010 63% na na na na na na na na na na na na na na na
T. Kerdsirichairat et al, 2010 na na na na na na na na na na na na na na na na

*Other clinical complications: bowel perforation, pancreatitis, intussusception, intestinal ulcer, eosinophilic cystitis and hepatitis

n.a, not available




Table VII: Summary of comorbidities described in included articles.

Authors, year Atopy Asthma Sinusitis Allergicrhinitis Eczema Urticaria Food allergy Drug allergy
J Tilmaet al, 2018 25% na n.a na na na na 0%
CheeK Hui et al, 2018 33% 17% n.a n.a n.a na na n.a
G. A. Bonaguraet al, 2017 n.a n.a n.a n.a n.a na n.a n.a
T. Alhmoud et al, 2016 54% 54% n.a 54% 54% na 38% na
A.A. Al Quorain et al, 2000 na n.a na na na n.a na na
D. Channaiah et al, 2017 na na n.a n.a n.a na n.a n.a
Y. Guo et al, 2016 na na na na na na n.a na
M. Kusakari et al, 2012 na na n.a n.a na na na n.a
C. Panackel et al, 2010 n.a na na na n.a na na n.a
T. Kerdsirichairat et al, 2010 n.a na na na na na na na

n.a., not available



Table VIII: Therapeutic management and its efficacy in included articles

First-linetherapy

Responseto first-line

Second-line therapy

Response to second-line

therapy therapy

Authors, year Steroids Diet Other Yes No Steroids Diet Other Yes No
therapies therapies

J. Tilmaet al, 2018 100% na na 100% na na n.a na na n.a
Chee K Hui et al, 2018 na na 100%* 89% 11% 100% na na 100% na
G. A. Bonaguraet al, 2017 n.a n.a na na na na na na na na
T. Alhmoud et al, 2016 46% 23% 11%# 90% 10% 100% n.a n.a 100% na
A.A. Al Quorain et al, 2000 na n.a na n.a n.a na n.a na na n.a
D. Channaiah et al, 2017 n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a
Y. Guo et al, 2016 na na n.a na na n.a na n.a n.a na
M. Kusakari et al, 2012 n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a
C. Panackdl et al, 2010 n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a
T. Kerdsirichairat et al, 2010 n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a

* montel ukast and ketotifen
# montel ukast
n.a, not available
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Records identified through database
searching (PubMed, EMBASE, Web of
Science, Scopus, and CINAHL)
(n=576)

\ 4

Records after duplicates removed
(n = 206)

A 4

Additional recordsidentified through other sources

(n=0)

\ 4

Records screened
(n=128)

A 4

Excluded based on title and abstract (secondary causes
of intestinal eosinophilia)
(n=78)

A 4

Full-text articles assessed for digibility
(n=36)

A 4

Full-text articles excluded (n = 92)
e Casereports(n=31)
* Review and systematic review (n = 29)
e Casecontrol studies (n = 30)
e Survey (n=1)
e Oral communications (n = 1)

\ 4

Studiesincluded in qualitative synthesis
(n=19)

\ 4

Full-text articles excluded (n = 17)
e Biasof population selection (n = 11)
«  Biasof outcome measures (n = 6)

l

Studies included in quantitative
synthesis (meta-analysis)
(n=10)

A\ 4

Full-text articles excluded (n = 9)
«  No adherence with primary outcome (n = 9)
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Chee K Hui and N Kit Hui
G. A Bonagura etal

T. Alhmoud etal

AA Al Quorzin etal

D. Channaiah et al

Y. Guo and K-K. Abassa
M. Kusakari et al

C. Panackel etal

T. Kerdsirichairat et al

Total (random effects)

Meta-analysis

0.1 0.2
Proportion



Table E1 Search strategy.

Search Strategy

PubMed: ("Eosinophilic gastrointestinal disorders” OR dHwphilic gastrointestinal disorder" QR
"Eosinophilic gastroenteritis” OR "Eosinophilic t@') AND ("prevalence"[mesh] OF
"incidence"[mesh] OR prevalence OR incidence).efslt Publication date from 1990/01/01 |to
2018/05/28.

Web of Science Core Collection: TS= ("Eosinophilic gastrointestinal disorder*"OERosinophilic
gastroenteritis” OR "Eosinophilic colitis") AND (@valence OR incidence). Filters: Publication
date from 1990/01/01 to 2018/05/28.
Scopus: TIABKW ("Eosinophilic gastrointestinal disorderOR "Eosinophilic gastroenteritis” OR
"Eosinophilic colitis") AND (prevalence OR incidegic Filters: Publication date from 1990/01/01
to 2018/05/28; publication type: article, reviewgnéerence paper, editorial, note, letter, short
survey.
CINAHL: ("Eosinophilic gastrointestinal disorder*” OR "&pophilic gastroenteritis” Of
"Eosinophilic colitis”) AND ("prevalence”"MH OR "indence"MH OR prevalence OR incidencg).
Filters: Publication date from 1990/01/01 to 205828; academic journals.
Embase: (‘eosinophilic gastroenteritis/exp OR ‘eosindiphicolitis/exp OR ‘eosinophilig
gastrointestinal disorder* OR ‘eosinophilic gastreritis' OR ‘eosinophilic colitis’) ANI
(‘prevalence'/exp OR 'incidence'/exp OR prevalédRancidence). Filters: [1990-2018]/py.

Cacd

AJ

A4

\)




Table E2 Risk of bias assessment of included

studies.

Cohort studies

Cross-sectional studies

Selection bias of the cohort: were all patie
free of the outcome of interest at basel
included?

Losses to follow-up: were all patients (or
relevant proportion >90%) followed up until t
end of the study?

Outcome ascertainment: we
diagnosis/exclusion of non-EoE EGIDs fn

nBelection bias: were all patients free of
imeitcome of interest at the time of the sty
included?

@utcome ascertainment: we
ndiagnosis/exclusion of non-EoE EGIDs fr
from outcome misclassification?

re
ee

from outcome misclassification?

the
Idy

ee



Table E3: Endoscopic findings.

M acr oscopic findings

Authors, year Normal Abnormal
J. Tilmaet al, 2018 100% 0%
Chee K Huiet al, 2018 92% 8%
G. A. Bonagurat al, 2017 n.a. n.a.
T. Alhmoudet al, 2016 54% 46%
A.A. Al Quorainet al, 2000 n.a. n.a.
D. Channaialet al, 2017 n.a. n.a.
Y. Guoet al, 2016 n.a. n.a.
M. Kusakariet al, 2012 n.a. n.a.
C. Panackett al, 2010 35% 65%
T. Kerdsirichairaet al, 2010 n.a. n.a.

n.a., not available




