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AbstrAct
Objectives An association between coeliac disease 
(CD) and eosinophilic oesophagitis (EoE)/oesophageal 
eosinophilia (EE) has been suggested. We sought to 
characterise children with CD+EE in-depth and assess 
the contribution of each condition to the clinical 
presentation and treatment response.
study design Medical records of children with both 
CD+EE, or isolated EoE diagnosed between 2000 and 
2014, were retrospectively reviewed and compared with 
patients with isolated CD or epigastric pain. Frequency 
of EE was calculated from endoscopy results of patients 
with suspected CD or epigastric pain between 2011 
and 2014. Missing data were obtained via a telephone 
questionnaire.
setting Single large, tertiary paediatric centre.
Patients 17 CD+EE, 46 EoE, 302 isolated CD and 247 
epigastric pain.
results The patients with CD+EE shared characteristics 
of both individual conditions. While age at diagnosis, 
family history of autoimmunity/CD and anaemia were 
similar to patients with CD, other characteristics such 
as male gender, personal/family history of atopy, 
peripheral eosinophilia and oesophageal white papules 
were more similar to patients with EoE. Combined 
patients (CD+EE) tended to present with CD-associated 
symptoms; the majority (63%) later developed typical 
EoE symptoms. Only a minority (21%) of combined 
patients had EE that resolved after a gluten-free diet; 
another 21% had normalisation of EE upon proton pump 
inhibitor treatment. The remainder required EoE-specific 
treatment.
conclusion Patients with CD found to have EE share 
characteristics with both isolated CD and EoE. It appears 
that these are two coexisting entities presenting in the 
same patient rather than eosinophilia associated with 
CD, and therefore, interventions separately addressing 
each condition may be considered.

IntrOductIOn
Eosinophilic oesophagitis (EoE) and coeliac disease 
(CD) are considered distinct immunological disor-
ders of the gastrointestinal tract. EoE is defined as 
a clinicopathological entity recognised over two 
and a half decades ago, and whose prevalence 
is increasing. The hallmark of EoE is an eosino-
phil-predominant oesophageal infiltrate. Clinical 
presentations are age dependent. Infants often 
present with vomiting, failure to thrive and non-re-
solving gastro-oesophageal reflux disease (GERD), 
while older children and adults often present with 

dysphagia, substernal chest pain and oesophageal 
food impaction. The majority of patients have coex-
isting atopy.1 A diagnosis of EoE currently mandates 
the presence of symptoms, eosinophil-predominant 
oesophageal inflammation and lack of response to 
high-dose proton pump inhibitors (PPIs). When 
one of these criteria is missing, the term oesoph-
ageal eosinophilia (EE) is used. Current treatment 
options for EoE include dietary interventions or 
topical oesophageal steroids.2

CD is an immune-mediated disorder of the small 
intestine, induced by ingestion of gluten in geneti-
cally susceptible individuals. It appears at any age 
and is characterised by a wide range of intestinal 
and extraintestinal manifestations. CD affects at 
least 1% of children in most countries.3 The risk 
of developing atopy among those with CD remains 
unclear.4

Several studies report an association between EE 
or EoE and CD,5–12 reporting a prevalence of EE 
in paediatric patients with CD ranging from 0% 
to 10%.6 8–10 13 14 This is markedly higher than the 
prevalence of EE in the general paediatric popu-
lation (0.2–43/100 000).15 Other studies have 
contended this association in both adults13 16 and 
children.12 17

CD has often been considered a cause of EE1; 
however, patients with combined EE and CD have 
not been adequately characterised. It is not known if 
the eosinophilia in these patients is integral to their 

What this study adds?

 ► EE does not seem to be part of coeliac disease 
(CD).

 ► Patients with concomitant CD and EE have 
characteristics of both individual conditions, 
without affecting presentation nor disease 
course of the other; therefore, each entity 
should be addressed separately.
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What is already known on this topic?

 ► Oesophageal eosinophilia (EE) has been 
considered a manifestation of coeliac disease 
(CD).

 ► Recently, an association between coeliac 
disease (CD) and EE has been suggested, but 
inadequately described.
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table 1 Patient characteristics

cd+EE+* cd+EE−† cd−EoE+‡ EP§ p Value

Age (in years) (range) 5.8 (1.7–8.4) 5.8 (3.6–8.8) 9.2 (±5.6) 13.2 (9.8–15.4) <0.05¶,**,††

Males, n (%) 11 (64.7%) 109 (36.1%) 36 (78.3%) 82 (33.2%) <0.05‡‡,§§

SDS height at presentation; median (IQR) 0.6 (−1.5 to 1.4) −0.4 (−1.3 to −0.4) 0.00 (−1.3 to 0.8) −0.19 (−0.9 to −0.2) All NS

SDS weight at presentation; median (IQR) −0.5 (−1.2 to 0.9) −0.5 (−1.3 to 0.1) −0.7 (−1.7 to 0.9) 0.05 (−1.0 to 0.9) <0.05§§

*CD+EE+, coeliac disease with oesophageal eosinophilia.
†CD+EE−, isolated coeliac disease without oesophageal eosinophilia.
‡CD−EoE+, isolated eosinophilic oesophagitis.
§Epigastric pain.
¶Statistically significant between * and ‡.
**Statistically significant between * and §.
††Statistically significant between † and §.
‡‡Statistically significant between † and ‡.
§§Statistically significant between ‡ and §.
CD, coeliac disease; EE, oesophageal eosinophilia; EoE, eosinophilic oesophagitis; EP, epigastric pain; IQR, interquartile range; NS, non-significant; SDS, standard deviation score.

CD or if these patients have two coexisting immune conditions. 
While a gluten-free diet (GFD) leads to recovery of CD-associ-
ated pathology and symptoms, often there is no improvement 
of symptoms associated with oesophageal dysfunction.8 9 18 The 
primary goal of this study was to characterise paediatric patients 
with combined CD and EE, and compare them to children with 
isolated EoE or CD. In addition, we assessed the relative prev-
alence of EE in our CD cohort when compared with a non-CD 
high-risk population.

PAtIEnts And mEthOds
This was a retrospective cohort study. Patient records from the 
Institute of Gastroenterology, Nutrition and Liver Diseases at 
Schneider Children's Medical Center of Israel, a large, tertiary 
paediatric centre, were searched for patients aged 0–18 years 
with a diagnosis of EoE, or the combination of EE and CD from 
January 2000 to November 2014. In addition, records of all 
patients undergoing upper endoscopy for either suspected CD 
(based on positive CD serology) or epigastric pain between June 
2011 and November 2014 were reviewed. During this time 
period, routine sampling of oesophageal tissue was performed 
in patients with both CD and epigastric pain, in contrast to the 
earlier period when biopsies were taken based on history or 
endoscopic findings, at the discretion of the endoscopist. Thus, 
only in the later period could the prevalence of EE in either CD 
or epigastric pain be assessed.

The last EE+CD files were accessed November 2016 to allow 
for adequate clinical and laboratory follow-up of combined 
EE+CD cases. CD was diagnosed in patients having positive 
CD-associated serology (antitissue transglutaminase, antiendo-
mysial or antideaminated gliadin peptide antibody) and a Marsh 
score of 2 or greater. EE was defined as ≥15 eosinophils/high 
power field (eos/hpf), and EoE was diagnosed according to 
current guidelines.1 2

The following data were retrieved for all patients: demo-
graphics, ages of diagnosis and onset of symptoms, presenting 
symptoms, patient and family history of atopic or autoimmune 
disorders, laboratory findings, endoscopic and pathologic 
findings. Atopic diseases assessed included: asthma (defined 
as recurrent wheezing episodes requiring repeated bronchodi-
lator use in children older than 1.5 years and diagnosed by a 
treating physician/pulmonologist); immunoglobulin E (IgE)-me-
diated food allergy (diagnosed as a clinical reaction to a food 
along with either a positive skin prick test, radioallergosorbent 
test for specific IgE or an oral food challenge, and diagnosed 
by an allergist); atopic dermatitis (diagnosed by a paediatrician, 

dermatologist or allergist); and allergic rhinitis (as diagnosed 
by an allergist). Thrombocytosis was defined as >450 000/
mm3; peripheral eosinophilia as >700 cells/mm3; anaemia and 
elevated alanine transaminase (ALT) were defined by age-specific 
and gender-specific values. A structured telephone questionnaire 
was used to gather data on atopic and autoimmune conditions 
in the patient and first-degree relatives, duration of total and 
exclusive breastfeeding, as well as to inquire of any changes in 
symptoms since the last follow-up in the clinic.

In this study, differentiation was made between EE and EoE 
because not all patients had a formal diagnosis of EoE which 
currently mandates a formal PPI test and clinical symptoms of 
oesophageal dysfunction. This study was approved by the local 
institutional review board.

statistical analysis
Differences in continuous variables with a normal distribution 
were analysed with Student’s t-test, otherwise with Mann-
Whitney test. The Fisher’s exact χ2 test was used for categorical 
variables. Differences were considered significant when p≤0.05. 
Tests were adjusted for all pairwise comparisons using the 
Bonferroni correction. All analyses were conducted using IBM 
SPSS V.21 (Released 2012. IBM SPSS Statistics for Windows, 
V.21.0).

rEsults
Medical records of 612 participants were included, of which 17 
were with combined CD+EE, 46 with isolated EoE, 302 with 
CD and 247 with abdominal pain.

Table 1 summarises patient characteristics.
The patients with combined CD+EE presented at ages similar 

to the isolated CD group, which were younger than patients with 
both the epigastric pain and EoE. In contrast, the male prepon-
derance was shared by the combined CD+EE group (65%) 
and isolated patients with EoE (78%), differing from the CD 
and epigastric pain groups where females outnumbered males. 
Neither maximal term of breastfeeding nor months of exclusive 
breastfeeding differed significantly between the groups.

The presenting symptoms are shown in table 2, the atopic and 
autoimmune personal/family history in table 3, and the labora-
tory and endoscopic findings in table 4.

The majority of combined patients presented with symptoms 
typical of CD including poor weight gain, diarrhoea, short stature 
and anaemia, and only rarely with EoE-associated symptoms of 
infancy/early childhood (eg, recurrent vomiting, non-resolving 
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table 2 Presenting symptoms

cd+EE+,*
n (%)

cd+EE−,†
n (%)

cd−EoE+,‡
n (%) p Value

Classic coeliac disease symptoms

  Poor weight gain 4 (23.5%) 62 (20.5%) 9 (19.6%) >0.9

  Diarrhoea 3 (17.6%) 44 (14.6%) 0 0.025

  Short stature 2 (11.8%) 61 (20.2%) 1 (2.2%) <0.009§

  Anaemia 3 (17.6%) 56 (18.5%) 0 0.007¶,§

Classic EoE symptoms

  Vomiting 2 (11.8%) 15 (5.0%) 13 (28.3%) <0.001§

  Dysphagia 0 0 6 (13.0%) <0.001¶,§

  Food impaction 1 (5.9%) 0 18 (39.1%) <0.001¶

  Strictures 2 (11.8%) 0 15 (32.6%) <0.001**,§

*CD+EE+, coeliac disease with oesophageal eosinophilia.
†CD+EE−, isolated coeliac disease without oesophageal eosinophilia.
‡CD−EoE+, isolated eosinophilic oesophagitis.
§Statistically significant between † and ‡.
¶Statistically significant between * and ‡.
**Statistically significant between * and †.
CD, coeliac disease; EE, oesophageal eosinophilia; EoE, eosinophilic oesophagitis.

table 3 History of atopic/autoimmune diseases

cd+EE+,*
n (%)

cd+EE−,†
n (%)

cd−EoE+,‡
n (%) p Value

Asthma 10 (58.8%) 70 (39.8%) 25 (55.6%) 0.001

IgE-mediated food 
allergy

2 (12.5%) 6 (3.4%) 12 (26.1%) <0.001§

Atopic dermatitis 7 (43.8%) 40 (23.4%) 13 (28.9%) 0.001

Allergic rhinitis 4 (25%) 21 (12.3%) 13 (28.9%) 0.007§

Any personal 
history of atopic 
disease

12 (70.6%) 97 (32.1%) 32 (69.6%) <0.001¶,§

Any family history 
of atopic disease

11 (64.7%) 87 (28.8%) 26 (56.6%) <0.001¶,§

Family history of 
coeliac disease

4 (25%) 111 (43.7%) 0 <0.001**,§

Family history 
of autoimmune 
diseases

8 (47.1%) 105 (47.7%) 9 (20.9%) <0.001§

*CD+EE+, coeliac disease with oesophageal eosinophilia.
†CD+EE−, isolated coeliac disease without oesophageal eosinophilia.
‡CD−EoE+, isolated eosinophilic oesophagitis.
§Statistically significant between † and ‡.
¶Statistically significant between * and †.
**Statistically significant between * and ‡.
CD, coeliac disease; EE, oesophageal eosinophilia; EoE, eosinophilic oesophagitis; 
IgE, immunoglobulin E.

table 4 Laboratory and endoscopy findings

cd+EE+,*
n (%)

cd+EE−,†

n (%)
cd−EoE+,‡ 

n (%) p Value

Laboratory findings

  Anaemia 6 (37.5%) 100 (35.2%) 6 (13.3%) <0.001§

  Thrombocytosis 1 (6.3%) 38 (13.5%) 2 (4.3%) <0.001

  Eosinophilia 8 (50.0%) 40 (14.2%) 26 (56.5%) <0.001¶,§

  Elevated ALT 1 (6.3%) 19 (7.1%) 1 (2.2%) 0.026

Endoscopy findings

  Normal 5 (29.4%) 287 (95.0%) 4 (8.7%) <0.001

  Furrowed 2 (11.8%) 0 10 (21.7%) <0.001

  Ringed 0 0 5 (10.9%) <0.001

  Strictures 1 (5.9%) 0 1 (2.2%) <0.001

  White papules 6 (35.3%) 5 (1.7%) 17 (37.0%) <0.001¶,§

  Small calibre 
oesophagus

1 (5.9%) 0 3 (6.5%) <0.001

  Marsh score – 0.04

  2AB 0  1 (0.3%)

  3A 4 (25%) 18 (6.0%)

  3B 4 (25%) 96 (31.9%)

  3C 8 (50%) 186 (61.8%)

eos/hpf >15 in 
oesophagus

17 (100%)
Mean: 46

SD: 23

0 46 (100%)
Mean: 61

SD: 34

<0.001

*CD+EE+, coeliac disease with oesophageal eosinophilia.
†CD+ EE−, isolated coeliac disease without oesophageal eosinophilia.
‡CD−EoE+, isolated eosinophilic oesophagitis.
§Statistically significant between † and ‡.
¶Statistically significant between * and †.
ALT, alanine transaminase; CD, coeliac disease; EE, oesophageal eosinophilia; 
EoE, eosinophilic oesophagitis; eos, eosinophils; hpf, high power field; SD, standard 
deviation.

GERD). However, 10/16 (63%) patients with CD+EE devel-
oped EoE-associated symptoms such as food impaction (25% vs 
0% in patients with CD), dysphagia (44% vs 0% in patients with 
CD) and recurrent vomiting (25% vs 5% in patients with CD) 
during their follow-up, as assessed by ongoing patient follow-up/
telephone questionnaire in all except one patient who could not 
be contacted for follow-up.

The isolated CD group and combined CD+EE group were 
more likely to have autoimmune diseases, including CD, in the 
family (table 3). In contrast, the personal/family history of atopy 
in patients with CD+EE was more similar to the patients with 
EoE than in those with isolated CD.

Combined CD+EE shared the classical laboratory charac-
teristics (table 4) of both the isolated CD group and isolated 
EoE group. Peripheral eosinophilia appeared more often in 

patients with combined CD+EE and patients with isolated EoE 
(p<0.05), whereas anaemia tended to be more frequent in both 
patients with combined CD+EE and isolated CD.

Endoscopic findings (table 4) of patients with combined 
CD+EE were similar to the isolated EoE group, with presence 
of white papules reaching significance when compared with 
patients with CD.

All patients with CD+EE had both conditions diagnosed 
simultaneously, and none of the patients with CD developed EE 
after their initial endoscopy.

Outcomes of EE in CD+EE were as follows: 21% (3/14 
patients) had EE responsive to a GFD. These patients had a 
normal appearing oesophagus on both the initial and follow-up 
endoscopies. The remaining 11 patients had persistent EE on 
GFD. PPI-responsive EE (PPI-REE) was diagnosed in 21% 
(3/14). Half of our patients (7/14) were treated with a therapeutic 
regimen for EoE (topical steroids or further dietary eliminations), 
3 of whom had undergone formal PPI challenges. One patient 
with persistent EE while being on GFD refused any further inter-
vention. Two patients (2/17) were lost to follow-up and one was 
non-compliant with a GFD and has not yet been reassessed.

All patients presenting between June 2011 and November 
2014 with either suspected CD or non-specific epigastric abdom-
inal pain were analysed to determine the prevalence of EE. 
The prevalence of EE (≥15 eos/hpf) was 11/311 (3.5%) in the 
suspected CD group as opposed to 7/248 (2.8%) in the patients 
with abdominal pain (p=0.81). However, at a higher eosinophil 
cut-off (≥30 eos/hpf), the prevalence of EE in patients with CD 
versus abdominal pain was 9/311 (2.9%) versus 1/248 (0.4%) 
(p=0.048).
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dIscussIOn
This study is the first and largest to characterise paediatric 
patients with combined CD+EE in-depth in comparison with 
their counterparts with each individual disease. Previous studies 
were either large epidemiological studies12 16 17 not structured 
to analyse individual patient characteristics, or were small case 
series.6–10 13 14

We found that patients with combined CD+EE had typical 
historical and laboratory findings that would be expected for 
each of the two conditions separately. While age at diagnosis, 
family history of autoimmunity, anaemia and CD in family 
members were similar to patients with CD, other characteristics 
such as male gender, personal/family history of atopy, periph-
eral eosinophilia and oesophageal white papules were more 
similar to patients with EoE. EE did not resolve in the majority 
of patients with CD+EE while on a GFD, and often patients 
developed typical EoE-associated symptoms over time. EE was 
demonstrated in patients with CD and epigastric pain (a high-
risk group) at similar frequencies.

In our cohort, patients with combined CD+EE were diagnosed 
at similar ages as those with isolated CD, and were younger than 
the four children with combined disease reported by Thompson 
et al.10 The male preponderance of CD+EE was in concordance 
with several other reports.9 12–14

Autoimmunity, which was recently found to be associated with 
EoE,19 was found in family members of 20% of our patients 
with isolated EoE. However, among the patients with CD+EE, 
autoimmunity rates among first-degree relatives were higher, 
similar to patients with isolated CD (47%). Atopic conditions 
were more frequent in patients with CD+EE (70%) than previ-
ously reported (14% (1/7),8 50% (3/6),14 67% (2/3)),13 but 
corresponded to the frequencies expected in EoE. A similar 
finding was demonstrated for atopy in family members (64% 
in our patients with CD+EE vs 17% in a previous report of six 
patients).6

White papules, the most common endoscopic oesophageal 
finding among children with combined CD+EE, were observed 
in one-third of our cohort in concordance with other studies.8 9 14

Our findings suggest that children with combined CD+EE 
suffer from two coexisting conditions, CD and EE, rather 
than EE as part of a spectrum of CD-associated findings. This 
is further supported by our finding that while patients with 
CD+EE tended to present with symptoms and ages typical of 
CD, the majority (63%) of these patients later developed EoE-as-
sociated symptoms despite GFDs and normalisation of CD-asso-
ciated serology.

Neither clinical history nor laboratory values adequately 
discriminated patients with isolated CD from those that would 
be found to have combined CD+EE. As such, we could not 
provide a diagnostic algorithm to identify patients with elevated 
coeliac serology who may need to be screened for EE. Moreover, 
the EE found in patients with CD is often found in biopsies taken 
from a normal appearing oesophagus (approximately 30%, as 
in a previous study12). Therefore, it seems reasonable to recom-
mend that patients undergoing endoscopy for suspected CD 
also undergo an oesophageal biopsy. Current definitions of EoE 
stipulate clinical symptoms are necessary for a diagnosis of the 
disease; however, our findings, including the observation that 
two-thirds of our patients developed EoE-associated symptoms 
following the identification of EE, seem to indicate that there 
may be a presymptomatic stage which may be identified, and 
thus allow for more careful follow-up of these patients. Further-
more, we found that only a minority of patients with CD+EE 
have resolution of the EE following a prolonged GFD, similar to 

previous reports9 10 18 and a meta-analysis.20 In patients with CD, 
also diagnosed with EoE who respond to GFDs, wheat may be 
functioning as the triggering antigen of EoE, a finding that has 
been reported in 26% of children with EoE.21

PPI-REE was diagnosed in 3/14 patients with CD+EE who had 
not responded to a GFD while 7/14 received standard treatment 
for EoE. PPI-REE cannot clinically or histologically be differen-
tiated from EoE. In fact, a recent study by Wen et al22 reported 
overlapping transcriptomes between patients with PPI-REE 
and those with EoE, but also identified a set of candidate genes 
to differentiate the two groups. The authors concluded that 
PPI-REE has significant molecular overlap with EoE, suggesting 
that PPI-REE may represent a continuum of the allergic mecha-
nisms underlying EoE and thus might constitute a subphenotype 
of EoE. Furthermore, Molina-Infante et al23 proposed updated 
diagnostic criteria for EoE in which lack of PPI responsiveness is 
not mandated for the diagnosis of EoE, but rather is a treatment 
option for the disease.

In our cohort, EE was similarly frequent in patients with 
suspected CD and in those with epigastric pain (3.5% and 2.8%, 
respectively), a finding similar to a recent meta-analysis of paedi-
atric studies that reported a prevalence of EE in children with 
CD and those undergoing endoscopy for abdominal pain (2.3% 
and 2.6%, respectively).15

This study has several limitations. The retrospective design 
limits the amount of data available, and, as several physi-
cians with varying clinical protocols have followed different 
patients, the diagnostic and treatment protocols are not 
uniform. In addition, 10% of the patients with epigastric pain 
did not have oesophageal biopsies (all with normal macro-
scopic appearance of the oesophagus). Nevertheless, we feel 
that this has not significantly biased the results, because the 
normal appearing mucosa in these patients would only rarely 
have eosinophils, as demonstrated by Ludvigsson et al16 in an 
unselected population of adults. This would thus likely lower 
the estimation of EE in patients with abdominal pain, making 
the CD+EE appear comparatively even more significant. 
Finally, the most recent patient entered in this study was diag-
nosed in November 2014. This was done purposefully to allow 
for adequate time to assess for changes in symptoms while on 
a GFD. As practice management guidelines have not changed 
in ways that would alter our conclusions, our conclusions are 
generalisable today.

cOnclusIOn
We demonstrate that EE shares a similar frequency between 
CD and another high-risk group, patients with epigastric pain. 
Patients who present with combined CD+EE share certain char-
acteristics with their counterparts with isolated CD and other 
characteristics with their counterparts with EoE. Overall, it 
appears that EoE is not an element of CD but a separate entity 
presenting in some patients with CD, and therefore, in such 
cases, different interventional approaches may be considered. 
These findings may help future studies delineate the shared 
or divergent pathways involved in triggering CD and EoE, as 
well as provoking discussion concerning the diagnosis of early, 
presymptomatic EoE.
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