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Phenotype and Natural History of Inflammatory Bowel Disease in
Patients With Concomitant Eosinophilic Esophagitis

Michael J. Mintz, MD,* and Ashwin N. Ananthakrishnan, MD, MPH**

Background: The co-occurrence of autoimmune diseases is well recognized. Though studies have suggested that eosinophilic esophagitis (EoE)
is more common in patients with inflammatory bowel diseases (IBD), whether co-occurrence of EoE modifies natural history of IBD is unknown.

Methods: This was a retrospective case-control study at a referral center. Cases consisted of patients with IBD and EoE, with both diseases
diagnosed using established criteria. Controls comprised patients with IBD without concomitant EoE. Two controls were selected per case and
were matched for duration of IBD. Relevant covariates regarding disease presentation and natural history were extracted from the medical record
and compared between the 2 groups.

Results: A total of 95 IBD-EoE cases and 190 IBD controls were included in our study. The IBD-EoE group was diagnosed with IBD at a
younger age than those with IBD alone (22.3 years vs 29.0 years; P < 0.001) and were more likely to be male (80.0% vs 45.8%; P < 0.001). There
were no differences in medical or surgical therapy for IBD between the 2 groups. Among those with IBD-EoE, patients for whom IBD was diag-
nosed first presented more commonly with dysphagia (50.8% vs 26.9%; P = 0.04) and endoscopically had evidence of esophageal rings (50.0% vs
23.1%; P = 0.02) when compared with those where EoE was diagnosed first.

Conclusion: Patients with concurrent IBD-EoE are diagnosed at a younger age and more likely to be males but have similar natural history as

those without EoE. There were differences in EOE phenotype based on whether the EoE or IBD was diagnosed first.
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INTRODUCTION

Crohn’s disease (CD) and ulcerative colitis (UC) are the 2
major forms of inflammatory bowel disease (IBD), affecting an
estimated 2 million individuals in the United States. Though the
exact mechanism of disease is unknown, there is a complex inter-
play of genetics and the environment that results in inappropriate
immune activation and inflammation."”> Due to overlapping ge-
netics and potentially common environmental exposures, it is well
established that there is a clustering and co-occurrence of various
immune-mediated diseases.* ” Inflammatory bowel disease has
been associated in co-occurrence with celiac disease, psoriasis,
asthma, and rheumatoid arthritis.® 3 In a large cohort, up to 21%
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of patients with IBD had a second immune-mediated disease.'
Concurrent immune-mediated disease may also modify the nat-
ural history of IBD. For example, the milder clinical course but
increased risk of colon cancer in the setting of primary sclero-
sing cholangitis is well recognized.'*'¢ Patients with a concurrent
immune-mediated disease may be more likely to need anti-TNF
therapy and have worse quality of life.'

Eosinophilic esophagitis (EoE), an esophageal inflam-
matory disease driven by an immune response to allergens, is
increasing in incidence.”” Numerous similarities exist between
IBD and EoE. Both diseases have a genetic basis, are potentially
influenced by similar environmental risk factors, and share sim-
ilar epidemiological trends.''® Additionally, those with either
EoE or IBD are at higher risk of developing additional autoim-
mune and inflammatory diseases.'”? A few studies have exam-
ined the occurrence of EoE in patients with IBD. Eosinophilic
esophagitis may be more common among those with IBD
than in the general population.?'>* However, whether having
co-occurring disease modifies the phenotype and natural history
of each individual disease is unknown. We performed this study
with the objectives of (1) characterizing patients with IBD with
coexistent EoE and (2) comparing presentations and outcomes
of this population with those with IBD alone.

METHODS

Study Population

This was a retrospective case-control study that included pa-
tients from the Partners Healthcare System, which includes 2 tertiary
referral hospitals: Massachusetts General Hospital and Brigham
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and Women’s Hospital. Potential cases and controls were identified
through a query of the Partners Healthcare Research Practice Data
Registry (RPDR), which is a database of all the patients seen within
the Partners Healthcare System for inpatient or outpatient care. Use
of this registry has been described previously.® 1*% The cases com-
prised patients who had been diagnosed with both IBD (UC or CD)
and EoE. The controls comprised patients who had been diagnosed
with IBD and had never been diagnosed with EoE. Potential cases
were identified by using ICD-10 codes for CD (ICD-10: K50) or ul-
cerative colitis (ICD-10: K51) in combination with a diagnosis of
EoE (ICD 10: K20.0). A chart review was then performed to con-
firm case and control status. Both IBD and EoE diagnoses were es-
tablished using accepted clinical, endoscopic, and histologic criteria.
For EoE, these criteria included histology demonstrating at least 15
eosinophils per high powered field (HPF) in the esophagus. Two ran-
domly selected controls were matched to each case based on IBD
duration to ensure comparability of follow-up. This study was ap-
proved by the Partners Healthcare Institutional Review Board.

Study Variables

Demographic and relevant disease covariates were
obtained from the electronic medical record. Demographics
included age, sex, race, and smoking status. The IBD-specific
variables included disease type (UC vs CD), age of IBD diag-
nosis, duration of disease at the time of data collection, and
need for IBD surgery. The Montreal Classification was used to
characterize disease location and behavior.?® For UC, this in-
cluded disease extent (proctitis, left-sided colitis, or pancolitis).
For CD, this included the presence of perianal disease, di-
sease location (ileal, colonic, ileocolonic, or upper gastrointes-
tinal), and disease behavior (nonstricturing, nonpenetrating,
stricturing, or penetrating). We also recorded informa-
tion on current or previous IBD medication use including
S-aminosalicylates, immunomodulators (azathioprine and
6-mercaptopurine), methotrexate, oral corticosteroids (predni-
sone or budesonide), antitumor necrosis factor therapy (anti-
TNF, adalimumab, infliximab, certolizumab), and anti-integrin
biologics (vedolizumab). We recorded EoE presenting symp-
toms (dysphagia or gastroesophageal reflux disease), initial en-
doscopic findings (furrows, rings, exudates, and/or strictures),
eosinophils per HPF at the time of diagnosis, and treatments
(swallowed steroids, dietary modification, endoscopic dilation,
and/or proton pump inhibitor). In cases of coexistent disease,
we recorded whether EoE or IBD was diagnosed first and the
interval between diagnoses. If IBD preceded EoE, we also re-
corded the IBD medications that were currently or previously
being used at the time of EoE diagnosis.

Statistical Analysis

Continuous variables were compared using the ¢ test,
whereas categorical variables were compared using the X? test
with the Fisher modification where appropriate. Univariate
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and, where indicated, multivariable regression models examined
the independent effect of concomitant EoE diagnosis on IBD
outcomes. In comparing cases and controls, we then performed
analysis stratified by whether EoE or IBD was diagnosed first.
A 2-sided P value <0.05 indicated independent statistical signif-
icance. All analysis was conducted using Stata 15.1 (StataCorp,
College Station, TX).

RESULTS

Study Population

A total of 95 cases and 190 matched controls were in-
cluded in the study. Table 1 compares the demographics be-
tween the IBD-EoE group and the IBD group. Confirming
successful matching, IBD disease duration was similar between
the 2 groups (11.1 vs 11.7 years; P = 0.60). There were sig-
nificantly more males in the IBD-EoE group compared with
those with IBD alone (80% vs 45.8%, P < 0.001). There were
slightly fewer patients who had a history of tobacco use in
the IBD-EoE group compared with the IBD group (15.8% vs
27.4%; P = 0.09). There were no differences in race between
the 2 groups. Patients with coexisting IBD and EoE had an
earlier age at diagnosis than those with IBD alone (22.3 years
vs 29 years; P < 0.001). This was noted irrespective of whether
the IBD or EoE was diagnosed first (Fig. 1).

IBD Disease Phenotype and Natural Behavior

Table 1 compares the IBD disease phenotype and nat-
ural behavior between the IBD-EoE and IBD groups. There
was no difference in the distribution of IBD type among the
2 groups (41.0% UC vs 46.3% UC; P = 0.71). Among those
diagnosed with UC, we did not find any difference in disease ex-
tent between the UC-EoE and UC groups (P = 0.47). In those
diagnosed with CD, we did not find any difference in the distri-
bution of disease location with respect to the terminal ileum,
colon, or ileo-colon (P = 0.54) between the CD-EoE and CD
groups. Additionally, there was no difference in disease beha-
vior (P = 0.86). However, there was a trend toward more peri-
anal disease in the CD-EoE group compared with the CD group
(23.2% vs 12.8%; P = 0.09). There were no differences in the
use of various medical therapies, including 5-aminosalicylates,
immunomodulators, methotrexate, or biologics or IBD-related
surgery between the 2 groups.

EoE Characteristics

On biopsy, the mean number of eosinophils per high
powered field was 36.4 (range 15-130/hpf). The most common
presenting EoE symptoms were gastroesophageal reflux disease
(51%), dysphagia (44%), and/or chest pain (17%). Eosinophilic
esophagitis was treated with swallowed steroids (38%), dietary
restriction (29%), endoscopic dilation (9%), and/or proton
pump inhibitors (62%).
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TABLE 1. Characteristics of Patients With Inflammatory Bowel Diseases, Stratified by Presence of Coexisting

Eosinophilic Esophagitis

IBD-EoE IBD controls
Characteristic (n=95) (n =190) P
Mean age (years) (SD) 33.4(15.9) 40.6 (15.1) <0.001
Age at IBD diagnosis (years) (SD) 22.3(13.1) 29.0 (14.6) <0.001
Duration of IBD (years) (SD) 11.1(7.7) 11.7.(9.1) 0.6
Male (%) 76 (80) 87 (45.8) <0.001
Caucasian (%) 85(89.5) 154 (81.1) 0.26
Current or former smoking (%) 15 (15.8) 52(27.4) 0.09
Crohn’s Disease (CD)
CD patients (%) 56 (59.0) 102 (53.7) 0.40
CD location (%) 0.54
Tleal 10 (17.9) 27 (26.5)
Colonic 16 (28.6) 21 (20.6)
Ileocolonic 28 (50.0) 51 (50.0)
Upper 2(3.6) 3(2.9)
CD behavior (%) 0.86
Nonstricturing, Nonpenetrating 32(57.1) 62 (60.8)
Stricturing 10 (17.9) 15(14.7)
Penetrating 14 (25.0) 25(24.5)
Perianal CD (%) 13(23.2) 13 (12.8) 0.09
Ulcerative Colitis (UC)
UC disease extension (%) 0.47
Proctitis 4(10.3) 10 (11.4)
Left sided colitis 11(28.2) 34 (38.6)
Pancolitis 24 (61.5) 44 (50.0)
IBD management
IBD related surgery (%) 18 (19.0) 46 (24.2) 0.32
IBD medication use (%)
S-aminosalicylates 77 (81.1) 144 (75.8) 0.10
Immunomodulators 29 (30.5) 64 (33.7) 0.80
Methotrexate 15 (15.8) 20 (10.5) 0.09
Oral corticosteroids 59 (62.0) 99 (52.1) 0.24
Anti-tumor necrosis factor 49 (51.6) 81 (42.6) 0.36
Vedolizumab 12 (12.8) 87 (45.8) 0.61
Any biologic use 51(53.7) 87 (45.8) 0.21
0 Comparison of Disease Characteristics Based on
& N = i Initial Diagnosis in Coexisting Disease
L w0 We conducted a subanalysis to compare IBD and EoE
g characteristics based on which disease was diagnosed first
é" i *%=p<0.001 (Table 2) in those with coexisting disease. Inflammatory bowel
g w 23 223 disease was diagnosed before EoE in 69 patients (73%), with a
e mean duration of 7.3 years between diagnoses. In terms of IBD
<’ Eof precedes IBD 1B precedes Eof 18D only characteristics, there was no difference noted in IBD disease lo-

Disease

FIGURE 1. Age of IBD diagnosis of patients with concomitant inflam-
matory bowel disease and eosinophilic esophagitis.

cation or behavior based on whether EoE or IBD was diagnosed
first. Those for whom IBD preceded EoE were more likely to
have an IBD-related surgery (25% vs 0%, P = 0.004), but this
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was in the context of having had a longer IBD disease dura-
tion at the time of data collection. There was a trend toward
more vedolizumab use in those for whom IBD was diagnosed
first (17.9% vs 0%; P = 0.08). There were similar rates of other
biologic use, in addition to 5-aminosalicylates, methotrexate,

and immunomodulatory use between the groups. In terms of
EOoE characteristics, those who had IBD diagnosed before EoE
tended to present more frequently with dysphagia compared
with patients where EoE was diagnosed first (50.8% vs 26.9%;
P =0.04; Fig. 2A). Additionally, patients were more frequently

TABLE 2. Comparison of Characteristics of Eosinophilic Esophagitis Based on Whether Diagnosis Preceded or

Followed the Diagnosis of Inflammatory Bowel Diseases

IBD preceded EoE EoE preceded IBD
Characteristic (n=67) (n=26) P
Demographics
Mean age (years) (SD) 36.3 (16.6) 26.2 (11.7) 0.01
Age at IBD diagnosis (years) (SD) 22.3(14) 22.3(11.1) 0.99
Duration of IBD (years) (SD) 13.6 (7.3) 4.2 (3.6) <0.001
Male (%) 56 (83.6) 19 (73.1) 0.25
Caucasian (%) 61 (91.0) 22 (84.6) 0.81
Current of former smoking (%) 12 (17.9) 3(11.5) 0.45
Presenting Symptom (%)
Dysphagia 34 (50.8) 7(26.9) 0.04
GERD 35(52.2) 12 (46.2) 0.6
Initial endoscopic finding (%)
Rings 32(50.0) 6(23.1) 0.02
Furrows 43 (67.2) 16 (61.5) 0.61
Exudates 18 (28.1) 9 (34.6) 0.54
Strictures 10 (15.6) 2(7.7) 0.32
Management (%)
Swallowed steroids 27 (40.3) 7(26.9) 0.36
Dietary modification 15(22.4) 12 (46.2) 0.07
Proton pump inhibitor 39 (59.1) 17 (68.0) 0.44
Endoscopic dilation 7 (10.5) 2(7.7) 0.69
Past or present IBD management at the time of EoE diagnosis (%)
S-aminosalicylates 52 (77.6) 24 (92.3) 0.11
Immunomodulators 22 (32.8) 5(19.2) 0.34
Methotrexate 11 (16.4) 2(7.7) 0.48
Oral corticosteroids 42 (62.7) 15(57.7) 0.9
Anti- tumor necrosis factor 35(52.2) 12 (46.2) 0.25
Vedolizumab 12 (17.9) 0(0) 0.43
Any biologic 37 (55.2) 12 (46.2) 0.43
" . e *

50 46.2
18D diagnosed first

 EoE diagnosed first

Presence of symptom (%)
w
S
~
@
S
o

*=p<0.05

GERD Dysphagia
Presenting Symptom

Presence of endoscopic finding (%)

[
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1BD diagnosed first
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28.1] M EoE diagnosed first
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10 7.7
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5.
Strictures

Endoscopic Finding

FIGURE 2. Presenting symptoms (A) and endoscopic findings (B) in patients who have been diagnosed with both inflammatory bowel diseses and

eosinophilic esophagitis.
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found to have esophageal rings as an initial endoscopic finding
if IBD was diagnosed before EoE (50.0% vs 23.1%; P = 0.02;
Fig. 2B). There was no difference in EoE management (proton
pump inhibitor, swallowed steroid, dietary restriction, and/or
esophageal dilation) based on which disease was diagnosed
first. There was also no difference in IBD medications used
based on which disease was diagnosed first.

DISCUSSION

Population-based studies have demonstrated an
increasing incidence of both IBD and EoE over the past 2 dec-
ades, with changing environmental exposures on a background
of genetic susceptibility playing a role. In addition to clinical
co-occurrence, EoE and IBD share various similarities in di-
sease mechanisms, genetic predisposition, and relationship to
other autoimmune diseases. Both diseases may be associated
with overexpression of interleukin-13 that disrupts the mucosal
barrier in the gastrointestinal tract.”®* Like EoE, a subset of
IBD patients are known to have peripheral and gastrointestinal
eosinophilia.’** Additionally, both diseases are associated with
familial clusters® and have genetic variants that predispose an
individual to developing each disease.®® Finally, EoE and IBD
are similar in that that they are both associated with developing
other autoimmune disorders.® - 23637 Thus, studying the in-
terplay between these 2 diseases and the impact of each on the
phenotype and clinical course of the other is important.

Our data suggest that patients who have coexisting EoE
and IBD are diagnosed with IBD were predominantly male.
Epidemiologic studies have shown EoE to be more prevalent
in males,'”-3¥ which is possibly due to gender related differences
in gene transcription in mast cells and eosinophils.* However,
our cases were younger and predominantly male irrespective of
whether IBD or EoE was diagnosed first. This suggests that the
demographics of our study population was not entirely driven
by known EoE demographics and is likely reflective of true in-
teraction between the 2 diseases.

Our patients with IBD-EoE were diagnosed with IBD ap-
proximately 7 years earlier than those without EoE. It is well
established that many immune-mediated diseases can affect pa-
tients at a relatively young age. For example, type 1 diabetes
mellitus is frequently diagnosed between 5 and 14 years old,*
multiple sclerosis is typically diagnosed between 20 and 40 years
old,* and systemic lupus erythematosus is typically diagnosed
between 16 and 55 years old.* Interestingly, systemic lupus er-
ythematosus and type 1 diabetes mellitus may be more aggres-
sive or have a more severe presentation in those diagnosed at a
younger age, indicating that age may have a relation to disease
behavior and natural history.*** Although the typical age of
diagnosis is well defined in most immune mediated diseases, our
study suggests earlier diagnosis in those with coexistent disease.
This is a unique finding, possibly because other studies looking
at disease interaction often match controls based on age at di-
agnosis.? It is unclear as to why these patients are diagnosed at

a younger age. One hypothesis is that this subset of patients has
a greater aggregate risk for autoimmunity, possibly by means of
genetic predisposition and/or environmental exposure. Studies
examining genetic burden of IBD have demonstrated a rela-
tionship between higher genetic burden of disease and early
age of diagnosis. Earlier diagnosis in the EoOE-IBD group could
reflect the shared genetics between IBD and EoE.

To our knowledge, there are only 2 other studies that look
at the interaction of IBD and EoE in terms of disease pheno-
type and natural history.??* A recent large prospective cohort
study by Limketkai et al*! demonstrated that the incidence of
EoE among patients with IBD was 3- to 5-fold higher than in
those without IBD. Like our study, it found that patients with
coexisting IBD-EoE were predominantly male and younger.
They also found that there was an increased composite risk of
IBD-related complications in those who had coexisting EoE,
such as a higher risk of needing systemic corticosteroids. In
contrast, our study did not find significant differences in IBD
phenotype and natural history. Namely, there was a similar dis-
tribution of IBD type (UC vs CD), disease extent, disease beha-
vior, and the need for surgical management, though there was
a trend toward more frequent perianal involvement in those
with coexisting EoE and IBD. Fan et al* similarly found no
significant difference in IBD natural history in patients with
coexisting disease.

Our study demonstrated that in those with coexistent di-
sease, EOE may present differently based on whether IBD or
EoE was diagnosed first. In most of our cases, IBD was diag-
nosed before EoE, which is consistent with the Fan et al study,
which found IBD to be diagnosed before EoE 92% of the time.?
Fan et al further demonstrated that patients with coexistent di-
sease did not have significant eosinophils present on esophageal
biopsy taken at the time of IBD diagnosis. This confirmed that
EoE was truly absent at the time of initial IBD diagnosis, which
we suspect is the case in our study.”

In our patients with coexistent disease, those who had
IBD that preceded EoE were more likely to present with dys-
phagia and esophageal rings than those who had EoE before
IBD. Although we did not have a control group of patients who
were diagnosed with EoE without IBD, we can compare our
patient’s disease characteristics to known EoE cohorts. In our
study, patients with EoE diagnosed before IBD presented with
dysphagia about 27% of the time. Dysphagia is much more
common in other EoE cohorts,** with some studies showing
dysphagia in up to 90% of adults with EoE. Lower rates of dys-
phagia are typically seen in children with EoE.* Endoscopically,
we had relatively fewer patients with esophageal strictures com-
pared with known EoE cohorts.*> 4" Additionally, our patients
for whom EoE was diagnosed before IBD were less likely to
have esophageal rings. Though some differences may be due to
a different threshold for evaluation in patients under the care
of a gastroenterologist for their IBD, this would not be appli-
cable to the cohort in which EoE was diagnosed first, which is
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where these differences were more striking. Our findings sug-
gest that perhaps activation of different immunologic pathways
in those with concomitant IBD and EoE when compared with
those without IBD may modify phenotype and natural history
of EoF in this population, but further prospective and mecha-
nistic studies are needed to confirm this.

We readily acknowledge several limitations to our study.
Though this is the largest study examining this question, the
sample size remains limited, and larger cohorts may more ro-
bustly define differences between the 2 groups. Further, to fully
understand the complex relationship between IBD and EoE,
larger studies are needed that incorporate genetic and environ-
mental data. Additionally, the study was retrospective, and even
though all outcomes were confirmed by chart review, the fol-
low-up may have been insufficiently complete for all patients.
However, one would expect this not to be systematically dif-
ferent between cases and controls. Further studies are also
needed to examine the impact of IBD on EoE presentation and
course by including EoE control populations. It is also impor-
tant in such studies to describe if concomitant IBD modifies
the response to EoE to different therapeutic mechanisms in-
cluding proton-pump inhibitor therapy and corticosteroids.

In summary, we demonstrate that patients with coexisting
IBD and EoE tend to be predominantly male and diagnosed
with IBD at a young age compared with non-EoE IBD con-
trols. However, there is no significant impact of EoE on disease
phenotype or long-term disease complications. Further study
of the interplay between these 2 diseases are important to shed
light on common mechanisms and optimal treatment strategies
in the setting of co-occurrence.
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