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Abstract

Background: Proton pump inhibitors (PPls) are often the first drug of choice in the
treatment of eosinophilic oesophagitis (EoE), and in Denmark 8 weeks of high-dose
PPI therapy is recommended as first-line treatment followed by rebiopsying,
reflecting international recommendations.

Aims: To assess the population-based effectiveness of PPIs in the treatment of EoE
and evaluate whether patients were treated and followed according to the regional
guideline.

Methods: This is a retrospective, registry-based, DanEoE cohort study of 236 adult
EoE patients diagnosed between 2007 and 2017 in the North Denmark Region.
After patient file revision, the EoE diagnosis was defined according to the AGREE 2
consensus. Symptomatic PPl response was defined as complete symptom resolution
and histological remission (<15 eosinophils per high-power field).

Results: PPl treatment was initiated in 92% of the EoE patients. High- and low-dose
PPls were prescribed in 55% and 45% of the cases, respectively. When treated with
high-dose PPIs, 68% of the patients were completely symptom-free, and 49% were
in histological remission. In 39% of high-dose PPI-treated patients, the symptomatic
and histological responses were conflicting. While treated with PPls, complications
were rare, with <5% strictures in responders and <10% in non-responders.
Rebiopsying was done in 67% of the EoE patients started on PPlIs.

Conclusions: High-dose PPl treatment was effective in half of the EoE patients
started on PPIs, but conflicting symptomatic and histological PPI responses were
common. Complications were rare when PPIs were started. One-third of the pa-

tients were not rebiopsied as recommended.
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INTRODUCTION

Eosinophilic oesophagitis (EoE) is a clinicopathological condition
characterized by symptoms of oesophageal dysfunction and histo-
logically by > 15 eosinophils per high-power field (eos/hpf).1? The
diagnosis of EoE has been developing since the first consensus in
2007 to the last definition published in 2018.** EoE has become
increasingly recognized over the last decade, and the incidence is
increasing rapidly in the Western world, now matching that of
Crohn's disease.>® EoE is associated with low quality of life, and the
development of strictures can be seen if untreated.*? EoE is often
easy to treat with proton pump inhibitors (PPIs), dietary elimination,
topical corticosteroids or oesophageal dilation.*° PPIs are often the
first drug of choice because they are inexpensive, easy to adminis-
trate, have minimal side effects and have shown to have some acid-
independent anti-inflammatory properties.*1%12 |t is already known
that PPI therapy can induce clinical and histological remission in
patients with EoE, but the reported effectiveness varies widely.**3-1>
Currently, 8 weeks of high-dose PPI therapy is recommended, but a
recent study has shown that a longer duration of treatment up to
12 weeks may have a beneficial effect.'®> Follow-up assessment,
including rebiopsying, is important because symptomatic and histo-
logical remissions are not always in agreement. High-dose PPI ther-
apy and mandatory rebiopsy after 8 weeks were introduced in 2011
in the North Denmark Region guideline. The regional guideline
endorsed sampling of at least 8 biopsies in all patients with oeso-
phageal dysphagia regardless of the macroscopic findings, and the
incidence of EoE increased 50-fold in the first year after imple-
mentation of the guideline.'®'” The DanEoE cohort was implemented
to evaluate whether the diagnostic process and treatment of EoE
patients were according to the guideline. The DanEoE cohort is a
regional, population- and registry-based cohort of EoE patients
diagnosed between 2007 and 2017, with follow-up to 31 December
2018. This study aimed to evaluate the effectiveness of PPI treat-
ment in a population-based setting and evaluate whether patients in
the North Denmark Region were offered treatment and follow-up
according to the regional guideline, reflecting national and interna-

tional recommendations.**2

MATERIALS AND METHODS

The study database was approved by the Danish Data Protection
Agency via the Department of Clinical Medicine, Aalborg University,
with ID number 2018-59. The Regional Ethics Committee evaluated
the project as not needing ethical approval within Danish law.

Study population

The study was a retrospective, cohort study using the DanEoE
database previously described.’® DanEoE is a registry-based

Key summary
Established knowledge

1. Eosinophilic oesophagitis (EoE) is a clinicopathological
condition characterized by symptoms of oesophageal
dysfunction and oesophageal eosinophilia

2. The incidence of EoE has increased rapidly over the last
decade

3. Proton pump inhibitors (PPls) are often the first drug of
choice in the treatment of EoE

4. PPI therapy can induce clinical and histological remis-
sion in patients with EoE, but the reported effectiveness

varies widely

New or significant findings

5. High-dose PPI therapy induced complete symptom res-
olution in 68% and histological remission in 49% of the
EoE patients in this register-based study

6. Stricture formation was rarely seen in EoE patients
treated with PPI therapy

7. Conflicting symptomatic and histological PPl responses
were seen in almost 40% of the treated EoE patients,
supporting the importance of biopsying all patients with
dysphagia, regardless of the macroscopic findings, to
ensure the right treatment

8. One-third of the EoE patients treated with PPls were
not rebiopsied as recommended by the EoE guideline,

indicating a continued lack of EoE awareness

database built on the Danish Patho-histology registry using the
SNOMED system.'® Since 1997, all biopsies obtained in Denmark
have been registered in the national pathology database using
‘SNOMED’ codes for topography and morphology.*® Via the unique
personal identification number assigned to all Danish citizens, all
individuals in a region having oesophageal eosinophilia could be
found. The personal identification number is linked to all medical
information and all registries in Denmark, giving ideal possibilities for
population-based studies.®?° Patients having at least one biopsy
coded with both the SNOMED code for oesophagus mucosa
(T62010) and inflammation with eosinophilia defined as 15+ eosin-
ophils in one high-power field (hpf) (M47150) were included in the
DanEoE database; details were published previously.'® Included in
DanEoE are all patients with oesophageal eosinophilia in the North
Denmark Region diagnosed between 1 January 2007 and 31
December 2017, with follow-up to 31December 2018. Of the 308
DanEoE patients, 76% (236) have EoE (55% purely EoE and 21%
EoE + gastro-oesophageal reflux disease [GORD]) and 18% (54) have
GORD with eosinophilia but not EoE. The remaining patients had
other reasons for eosinophilia and were excluded (Figure 1).
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DanEoE cohort
308 adults with oesophagus
eosinophilia registered in the
pathology registry 2007-2017

Not EoE
18 had oesophagus cancer, achalasia,
or were so poorly described that the

A

Oesophagus eosinophilia
236 EoE patients

I

A\ 4

dignose was unclear
54 GORD patients without EoE

PPI treatment not started

v

PPI treatment started
92% (n 216) of EoE patients

v v

8% (n 20) patients

Symptoms evaluated
on PPl after 28 weeks
89% (n 192) of EoE patients

Histology evaluated on
PPI after 28 weeks
67% (n 138) of EoE patients

FIGURE 1

In the DanEoE cohort all patients with oesophageal eosinophilia in the North Denmark Region diagnosed between 2007 and

2017 were included. Of the 308 DanEoE patients, 236 had EoE and 54 had GORD with eosinophilia but not EoE. Almost all patients with EoE
were treated with a PPI. Symptomatic follow-up 8 weeks after initiation of PPI therapy was more often done than histological assessment. EoE,

eosinophilic oesophagitis; PPI, proton pump inhibitor

TABLE 1 Types of responses to PPI treatment defined by symptoms and histology

Compatible PPI responses

Responders Non-responders

Histologic remission <15 eos/hpf >15 eos/hpf

No symptoms Symptomatic

Conflicting PPI responses

Inflamed and asymptomatic Symptomatic and non-inflamed

>15 eos/hpf Histologic remission <15 eos/hpf

No symptoms Symptomatic

Abbreviation: PPI, proton pump inhibitor.

For the current study, all patient files, radiology reports, histol-
ogy reports, medication history and referral documents were
reviewed in detail by a gastroenterologist or gastroenterologist in
training. All patients were manually checked by author ALK for
correct placement in groups as described below. Collecting of data

was possible via the unique personal identification number.%2°

Gastro-oesophageal reflux disease

GORD was defined according to the Montreal consensus.?? Patients
were allocated to the GORD group if they presented with symptoms
(heartburn and/or regurgitation) or objective findings of GORD and did
not have the EoE phenotype despite oesophageal eosinophilia.

Further classification of this subgroup can be found in a recently

published study.'” Barrett's oesophagus was defined as intestinal

Patient groups metaplasia in salmon-coloured oesophageal mucosa.?® Oesophagitis
was defined according to the Los Angeles (LA) classification and
Eosinophilic oesophagitis grouped into mild (LA-grade A + B) or moderate to severe (LA grade
C + D). When the endoscopist did not use the LA classification, the
The EoE group was defined as patients fulfilling the international description in the patient file was used by the author to grade the
diagnostic criteria for EoE according to the AGREE 2 consensus.?? severity when possible.?*
The EoE patients had symptoms of oesophageal dysfunction for
example, dysphagia without stenosis or stenosis not described as
peptic and eosinophilic inflammation in at least one oesophageal bi- Types of PPI response
opsy. Eosinophilic infiltration should be isolated to the oesophagus,
otherwise the patient was excluded. The diagnosis was supported by Symptomatic PPI response was defined as complete symptom reso-
concomitant atopic conditions, and endoscopic findings typical of EoE lution written in the medical record. Histological remission was
for example, rings, furrows, exudates, oedema, strictures, narrowings, defined as <15 eos/hpf. Patients were divided into four types of PPI
and crepe-paper. responses depending on response pattern: (1) PPl responders, (2) PPI
The EoE group was sub-grouped according to whether they had non-responders, (3) Inflamed and asymptomatic, and (4) Symptomatic

comorbid GORD (EoE + GORD) or not (pure EoE). and non-inflamed (Table 1).
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Guidelines during the study period

In Denmark, the first EoE guideline was the regional guideline for the
North Denmark Region published in 2011.1¢ The first national EoE
guideline was published in 2015, but already in 2014 the regional
guideline in the North Denmark Region was updated to reflect the
current change in treatment of EoE. From 2011 to 2014 the regional
guideline recommended first-line treatment to be pantoprazole
40 mg daily (no other PPls mentioned), and this was changed in 2014
to pantoprazole 40 mg twice a day. In the national guideline from
2015, PPIs in standard doses twice a day was recommended. In the
current study, high-dose PPI treatment was defined as a dose equal
to or above the following: pantoprazole 80 mg per day, lansoprazole
60 mg per day, omeprazole 40 mg per day, esomeprazole 40 mg per
day or rabeprazole 40 mg per day. Low-dose PPI therapy was defined
as less than the above mentioned.

STATISTICS

Descriptive statistics were given as median and range (25-75
percentile [IQR]) for continuous variables or mean (standard de-
viation [SD]) as appropriate. For categorical variables, counts and
percentages were displayed. Comparing the three groups of (1)
pure EoE, (2) EoE + GORD, with the (3) GORD group, was done

by one- or two-way ANOVAs, and results were given as mean and

95% confidence interval. Comparison of proportion between
groups was done using the Chi? test. The data management and
statistics were done using SAS enterprise guide 71 (SAS Institute
Inc.) and figures using SigmaPlot 11.0 Build 11.1.0.102 (Systat
Software Inc.).

RESULTS

PPI treatment was initiated in most patients with
oesophageal eosinophilia

The PPI treatment and follow-up patterns in patients with either EoE
or GORD with oesophageal eosinophilia are specified in Table 2, the
flowchart in Figure 1, and Table S2. For subgroups of EoE patients
see Tables S1 and S3.

Of the 236 EoE and 54 GORD patients with oesophageal eosino-
philia 92% of EoE, and 91% of GORD patients were treated with a PPI.
High-dose PPI therapy was chosen for 55% of the EoE patients started
on treatment (Figure 2a). Pantoprazole was used in 85% of cases,
omeprazole in 13%, lansoprazole in 1.4%, esomeprazole in 1.4% and
rabeprazole was not used. The delay from the index endoscopy to
initiation of PPl treatment was 43 (103) to 66 (153) days for high- and
low-dose PPIs, respectively. The delay corresponds well with histology
reports arriving about 4-6 weeks after the endoscopy and some delay

from the clinician to the start treatment (Table 2).

TABLE 2 PPI effectiveness according to PPl doses in patients with EoE in the population-based DanEoE cohort

Patient group
PPI dose

% of PPI-treated patients, n

Delay from diagnose to when PPl was started, if not started before the index endoscopy,

mean (SD)
PPI duration before assessment of symptoms + histology
Information of duration available, n
Weeks, mean (SD)
Weeks, median (IQR)
Symptomatic efficacy on PPl % of those assessed, number
Symptoms assessed after PPl therapy
Symptom reduction, any
Completely asymptomatic
No effect
Histological efficacy on PPl in % of those assessed, number
Rebiopsied on PPI
<15 eos/hpf

Still inflamed

EoE
High dose Low dose
55%, n 118 45%, n 98

43 (103) days 66 (153) days

75%, n 88 54%, n 53
26 (52) 44 (63)

11 (8.4; 18) 17 (12; 37)
94%, n 111 83%, n 81
86%, n 96 75%, n 61
68%, n 76 44%, n 36
14%, n 15 25%, n 20
73%, n 86 53%, n 52
49%, n 42 33%, n 17
30%, n 26 44%, n 23

Abbreviations: EoE, eosinophilic oesophagitis; Eos, eosinophilic granulocytes; GORD, gastro-oesophageal reflux disease; Hpf, high-power field; IQR,
interquartile range; N, number; PPI, proton pump inhibitor; SD, standard deviation.
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(a) PPl treatment initiated
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FIGURE 2 Almost all patients with EoE in the North Denmark Region were treated with a PPI (a). The regional guideline specified that EoE
should be treated with high-dose PPI therapy and the efficacy should be evaluated after 8 weeks both symptomatic and histological. Patients
treated with a high-dose PPl was more often evaluated according to the guideline (b). EoE, eosinophilic oesophagitis; PPI, proton pump

inhibitor

High-dose versus low-dose PPI effectiveness in EoE
patients

The regional guideline recommended both symptomatic and histo-
logical follow-up 8 weeks after initiation of PPI therapy. If the patient
was treated with a high-dose PPI, the follow-up was more often in
accordance with the regional guideline (Figure 2b). The patients
receiving a high-dose PPI started earlier on PPI treatment when the
diagnosis was established (Table 2). The symptomatic effectiveness in
high-dose PPI therapy was higher compared to low-dose PPl (68% vs.
44%, p < 0.001), and histologically, the difference was borderline
significant (49% vs. 33%, p = 0.06) (Figure 3a). Treatment of GORD
patients with eosinophilia with high-dose PPls showed the same
treatment pattern compared to low-dose PPIs, but the PPl response
was much less pronounced (Table S2). Both clinical and histological
remission was seen in 38% and 27% of the EoE patients for,
respectively, high- and low-dose PPI therapy (Figure 3b). Data for
EoE subgroups are shown in Table S3.

PPI responses in EoE patients: The compatible and
conflicting responses

Compatible symptomatic and histological responses were observed in
61% of high-dose PPI-treated patients (38% responders and 23% non-
responders) shown in Figure 3b. When treated with high-dose PPlIs,
68% of the EoE patients were completely asymptomatic and 49% were
in histological remission (Figure 3a). Conflicting PPl responses were
very common, especially in high-dose treated patients. Twenty-eight
percent of EoE patients on high-dose PPls had complete symptom
resolution but were still inflammatory active with more than 15 eos/
hpf (Figure 3b). The opposites were the patients having dysphagia

despite being in complete histological remission and having no ste-
nosis. This group constituted 11% of the EoE patients treated with
high-dose PPI therapy (Figure 3b). Conflicting PPl responses were not

as common when treating with low-dose PPI therapy (Figure 3b).

Endoscopic changes and complication rate on PPI in
EoE patients

When EoE patients were rebiopsied after PPI initiation, 34% of
endoscopists described a normal oesophagus in inflamed patients
(Table 3). Macroscopic EoE signs were described in 29% of patients in
histological remission. Rings were observed in 19% of EoE patients in
histological remission and 22% in inflamed patients (Table 3). In EoE
patients in histological remission, food bolus obstruction was
observed in 3.4% and strictures in 3.4%. In EoE patients who were
still inflamed with >15 eos/hpf, food bolus obstruction was observed
in 2.5% and strictures in 3.8% (Table 3). Of the hiatal hernias
described at the index endoscopy 33% had disappeared when the
follow-up endoscopy was described, whereas 3% more had new hi-
atal hernias diagnosed. Sedation at the follow-up endoscopy was
given to 21% of EoE patients and 7.1% of GORD patients. While
treated with a PPI, both high- and low-dose, complications were
rarely seen in EoE patients and not observed in any GORD patient
(Table 3). The mean observation time on PPI treatment was 207
(110) weeks, approximately 4 years. If PPI effectiveness on compli-
cations were divided accordingly to both symptomatic and histolog-
ical response instead of histological only, the picture changes
(Figure 4a,b). In particular, stricture formations were rarely seen in
asymptomatic patients regardless of the histological outcome. Com-
plications were more often seen in non-responders compared to

responders (Figure 4a).



FRANDSEN ET AL

| 915

(@) EoE responce to PPl treatment
100

)
<

68%

o
<

49%
44%

N
<

N
<

% of PPI treated EoE patients

Symtomatic Histological
Low dose PPI

Symtomatic Histological
High dose PPI

(b) EoE responcder types according to dose

100+
) [CJLow dose PPI llHigh dose PPI
& 80
=]
©
o
'S 60- %
I.IOJ 60 57%
e
g
O 40 38%
= 28%
& 27 23% :
G 20
XX 11%
0
Responder Non- Inflamed Non-
responder aysmptomatic inflamed
symptomatic
<15 eos/hpf Yes No No Yes
Symptom free Yes No Yes No

FIGURE 3 On high-dose PPI histological remission was
induced in half of EoE patients and in one of three on low-dose PPI
(a, grey boxes). Compatible symptomatic and histological responses
were observed in 61% of high-dose PPI-treated patients (38%
Responders and 23% Non-responders [b]. Although 68% of patients
on high-dose PPl were completely asymptomatic, only 49% were in
histological remission (b). EoE, eosinophilic oesophagitis; PPI,
proton pump inhibitor

Guideline adherence

In this study, 8% of the EoE patients were never started on PPI
therapy, and 45% of the EoE patients treated with PPls were not
started on high-dose PPI therapy (Table 2). From 2011 to 2014, the
regional guideline recommended pantoprazole 40 mg daily. In 2015,
the first national EoE guideline was published, and high-dose PPI
therapy was now recommended for example, pantoprazole 40 mg

twice a day. Before the implementation of the national guideline,

TABLE 3 After PPl treatment, the endoscopic findings showed
a large overlap between EoE patients with histological remission
and inflamed patients

Patient type Eok
Histological response Remission >15 eos/hpf
Macroscopic normal 46%, n 27 34%, n 27
Any macroscopic EoE signs 29%, n 17 46%, n 37
Rings 19%, n 11 22%,n 17
Previous rings disappearing on PPI 8.5%,n5 15%, n 12
Strictures 3.4%,n 1 3.8%,n3
Scope passable 0.0%,n 0 3.8%,n 3
Not passable 3.4%,n 1 0.0%, n 0
Food bolus present 3.4%,n 1 2.5%, n 2
Oesophagitis in total 6.8%, n 2 1.3%,n 1
LA A-B 6.8%, n 2 1.3%,n 1
LA C-D 0.0%, n O 0.0%, n O

Note: Data includes patients treated with high- or low-dose PPI.
Abbreviations: EoE, eosinophilic oesophagitis; Eos, eosinophilic
granulocytes; GORD, gastro-oesophageal reflux disease; Hpf, high-
power field; LA, Los Angeles; N, number; PPI, proton pump inhibitor.

35% of the EoE patients were treated with high-dose PPl compared
to 86% after the implementation. Symptomatic follow-up 8 weeks
after initiation of PPl therapy was more often done than histolog-
ical assessment (Figure 2b). Symptomatic follow-up after PPI initi-
ation was done in 94% and 83% for high- and low-dose PPI therapy,
respectively. Rebiopsying after 8 weeks PPl treatment was done in
67% of the EoE patients. The EoE patients treated with high-dose
PPl therapy were rebiopsied in 73% of the cases and 53% for
low-dose PPI therapy (Table 2). Of the EoE patients being rebiop-
sied, 43% had >8 biopsies sampled in accordance with the regional
guideline, and 66% had >6 biopsies sampled. Treating patients with
PPI therapy for more than 16 weeks did not seem to improve ef-
ficacy (Figure S1).

DISCUSSION

In this retrospective, registry-based DanEoE cohort study, data from
236 adult EoE patients were evaluated for PPI effectiveness and
follow-up regimen compared to the regional guideline. PPl therapy
was initiated in 92% of the patients with EoE, and high-dose PPI
therapy was chosen for 55% of the patients treated with PPls. When
treated with high-dose PPI, 68% of the patients were completely
symptom-free, and 49% were in histological remission. In almost 40%
of the patients, symptomatic and histological PPl responses were
conflicting. Complications in PPI-treated EoE patients were below 5%
in responders and below 10% in non-responders.

The study design was strong and based on the Danish medical

registries, ensuring a high grade of external validity.*® In Denmark, all
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FIGURE 4 PPI effectiveness on complications divided accordingly to both symptomatic and histological response instead of histological
only. Particularly stricture formations were rarely seen in asymptomatic patients regardless of histological outcome. Complications were more
often seen in non-responders compared to responders (a). This was also observed in patients on high-dose only (b). EoE, eosinophilic

oesophagitis; PPI, proton pump inhibitor

citizens are assigned a unique personal identification number, thus
enabling clear differentiation between individuals and access to all
medical records in the country.”‘20 We were, therefore, able to re-
view all medical information, and the patient phenotype has been
determined in 97% of the cases in the DanEoE cohort describing this
population well. Weaknesses were that the cohort included patients
from only one of five regions. However, the regions are similar with
respect to geographical and demographical data.?®> The study was
retrospective, and therefore the clinical information from the medical
records was not always described systematically and dysphagia
scoring by a validated questionnaire was not possible. Almost all
patients were treated with pantoprazole, which makes comparisons
within different PPIs impossible for the time being. One-third of the
EoE patients started on PPI treatment were not rebiopsied, and we
cannot know if they were in histological remission or not. Further-
more, 8% of the EoE patients were not started on PPls and the
clinical information accessible was sparsely. This group was excluded,
and we have no knowledge whether the patients developed compli-
cations. Another limitation was that the number of patients in the
subgroups were too low for a multivariate analysis, and data are
currently collected for the time period 2018-2020 to remedy that
forward.

In EoE patients treated with PPl therapy, complete symptom
resolution and histological remission were more likely to occur when
higher doses of PPl were used instead of lower doses, comparing well
to earlier findings.*> When treated with high-dose PPIs, complete
symptom resolution was seen in almost 70% and histological remis-
sion in half of the patients. In the literature, the histological response
ranged from 23%-83% when treated with PPI therapy.* In a prior
meta-analysis by Lucendo et al.!® data from 619 patients, including
both children and adults treated with high- and low-dose PPlIs,

showed that PPI therapy overall led to a clinical response in almost
61% and histological remission in half of the patients, fitting well with
our data. In general, studies on the effectiveness of PPl treatment in
EoE patients are heterogeneous in population, study design, type and
doses of PPIs, and the number of cases included are often small,
which makes comparison difficult. Moreover, the definition of
symptomatic response varies from a 50% symptom decrease to
complete symptoms resolution as in our study. Another aspect to
consider is ongoing changes in the definition of the diagnosis EoE,
which has been developing since the first consensus in 2007 to the
last definition published in 2018.%* In these definitions, GORD was
first excluded and later included, which would result in expected
differences in PPI response as EoE with GORD responds well to PPls,
and GORD with eosinophilia have less effectiveness to PPIs.!!

A recently published study by Laserna-Mendiate et al.X® from
2020, including 630 adults and children, reported a combined effi-
cacy for PPIs in achieving both clinical and histological remission in
half of the patients. This is higher compared to the current study,
where 38% had combined clinical and histological remission on high-
dose PPI therapy. This is probably explained by the difference in
symptomatic responders as Laserna-Mendiate et al. used a decrease
of more than 50% from baseline in the Dysphagia Symptoms
Score where we used the term ‘completely symptom-free’ in the
patient file.

When treating with PPl therapy in both high and low doses,
complications were rarely seen in this study with <5% food bolus
obstruction and strictures in responders and <10% in non-
responders. This is considerably lower than previously reported in
the literature, where stricture prevalence for EoE in a larger adult
series ranges from 11% to 31%.22%27 Croese et al.?® reported in a

study from 2003 stricture formation in up to 57% of the patients.
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These studies had an observation time between 7 years and up to
almost 30 years. Furthermore, the risk of complications was previ-
ously calculated by Dellon et al.?? to double for every 10-year in-
crease in age. The lower complication rate found in our study may be
due to the shorter observation time of approximately 4 years (mean
207 weeks). It could also be influenced by the use of over-the-
counter PPIs sold in Danish pharmacies, which is without our
knowledge. Lastly, the low rate of complications may be caused by
the registry approach where patients are included by inflammation
with eosinophilia in the biopsies. Therefore, some of the EoE patients
in the current study had a low symptom burden and possibly milder
disease presentation than some of the patients in the studies
compared to.

In 39% of high-dose PPI-treated EoE patients, the symptomatic
and histological responses were conflicting. One group of patients
was still inflamed but completely asymptomatic even though they
had been treated with high-dose PPI therapy. These patients were
either truly asymptomatic despite the inflammation or accustomed to
dysphagia through so many years that any improvement was highly
appreciated, and mild symptoms were neglected. Previous
studies?”° have found that the duration of untreated inflammation
is strongly associated with stricture development. In our study,
particular stricture formations were rarely seen in asymptomatic
patients regardless of the degree of inflammation in the biopsies, and
maybe symptom resolution is more important than ongoing inflam-
mation when predicting the risk of developing strictures in EoE pa-
tients. Further investigation is needed to see if these patients who
are still inflamed but asymptomatic over time will develop strictures
if not started on other treatment. The other group of patients
experienced dysphagia despite being in complete histological remis-
sion and having no stenosis. If this group of patients had not been
rebiopsied, they could falsely have been evaluated as having active
disease and started on the next class of drugs unnecessarily. These
patients should be evaluated for other causes of oesophageal
dysfunction. This finding supports the importance of biopsying all
patients with dysphagia, regardless of the macroscopic findings, to
ensure the right treatment.

Our study showed that most of the EoE patients were treated
with PPls, and high-dose PPI therapy was chosen for over half of the
patients treated with PPls. During the study period, guideline rec-
ommendations was changed, and the first national EoE guideline was
published in 2015 recommending high-dose PPI therapy as first-line
treatment in line with the regional guideline implemented in 2014.
After the implementation 86% of the EoE patients were treated with
high-dose PPIs as recommended. Rebiopsying was more often done
in patients prescribed higher doses of PPls instead of lower doses,
indicating that the clinician who knew that high-dose PPI treatment
was necessary also had read that rebiopsying was recommended.
Rebiopsying after the initiation of PPls was not done as recom-
mended in almost half of the EoE patients treated with low-dose PPls
and 25% of the EoE patients treated with high-dose PPls. Some pa-
tients may have refused rebiopsying due to discomfort, which was

not recorded. In patients with complete symptomatic resolution on

PPI therapy, the procedure could falsely be found unnecessary by the
clinician. Fewer than half of the EoE patients rebiopsied had >8 bi-
opsies sampled, which could be due to lack of awareness or due to an
uncomfortable patient, explained by only one-fifth of the patients
having received |V sedation or general anaesthesia when rebiopsied.
Before the regional biopsy guideline was published in 2011 the
incidence of EoE in the North Denmark Region was very low (0.2/
100.000),*¢ and the disease was almost non-existing. Even though
the awareness of EoE has increased, one-third of the EoE patients
treated with PPls were not rebiopsied as recommended by the

regional guideline.

CONCLUSION

In this registry-based population of the North Denmark Region,
high-dose PPI therapy was effective in half of the EoE patients
treated with PPIs, but conflicting symptomatic and histological PPI
responses were common. Complications were rare when PPI ther-
apy was started, and symptomatic PPl response seemed more
important than histological in stricture formation. One-third of EoE
patients were not rebiopsied, indicating a continued lack of EoE
awareness.
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