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Abstract

Background: Proton pump inhibitors (PPIs) are a first-line treatment for EoE, but data are
limited concerning response durability. We aimed to determine long-term outcomes in EoE
patients responsive to PPI-therapy.

Methods: We conducted a retrospective cohort study of newly diagnosed adults with EOE who
had initial histologic response (<15 eosinophils per high-power-field) to PPI-only therapy. We
extracted data regarding their subsequent clinical course and outcomes. We compared findings
between the initial PPI- response endoscopy and the final endoscopy, and assessed factors
associated with loss of PPI response.

Results: Of 138 EoE patients with initial histologic response to PPI, 50 had long-term
endoscopic follow-up, 40 had clinical follow-up, 10 changed treatments, and 38 had no long-term
follow-up. Of those with endoscopic follow-up, mean follow-up-time was 3.6+2.9 years; 30 and
32 patients (60%; 64%) maintained histologic and symptom responses, respectively. However,
fibrotic endoscopic findings of EoE were unchanged. Younger age (aOR 1.05, 95% CI: 1.01-1.11)
and dilation prior to PPI treatment (aOR 0.21, 95% CI: 0.05-0.83) were the only factors associated
with long-term loss of PPI response.
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Conclusions: Long-term histologic and clinical response rates for PPI therapy were 60% and
64%, respectively. Younger age and dilation at baseline were associated with histologic loss of
response. These data can inform long-term EoE treatment selection.
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Introduction

Eosinophilic esophagitis (EOE) is a chronic, TH,-mediated inflammatory disease
characterized by an abnormal accumulation of eosinophils in the esophageal epithelium

and symptoms of esophageal dysfunction. It is an increasingly prominent cause of upper
gastrointestinal morbidity, and has an outsized health care burden for a rare disease.?:3
Proton pump inhibitors (PPIs) have historically had an important role in the management

of EoE.# Initially, a “PPI trial” was used to distinguish gastroesophageal reflux disease
(GERD), a disease that shares many clinical features, and EoE, with improvement indicating
GERD was the cause of esophageal eosinophilia and failure of PPI treatment diagnostic

for EOE. The clinical dichotomy was not this simple, however, as patients who appeared

to have EoE and have no evidence of reflux disease would still appear to respond to PPIs.
While this subgroup was initially classified as PPI-responsive esophageal eosinophilia (PPI-
REE), it is now clear that these are often EOE patients who respond to PPI treatment.46-8
Accordingly, the most recent diagnostic guidelines have eliminated the requirement for a PPI
trial and have instead placed PPIs in the therapeutic algorithm %10

Efficacy of PPIs for EoE are supported by several lines of data and potentially novel
mechanisms.11-13 A recently conducted meta-analysis found that approximately 50% of
patients with what would now be termed EoE achieved histological remission from PPI
therapy.14 This study also revealed that 60% of patients had symptomatic improvement after
PPI use.10.14 One limitation of the studies included in this prior meta-analysis was that the
patients were not truly diagnosed with EoE at the time (they were either considered to be
GERD or PPI-REE patients), and only initial treatment courses were assessed. While the
short-term outcomes of PPI therapy have been reported, few studies have reported long-term
outcomes. 116

This study hopes to address these gaps by assessing long-term clinical, endoscopic, and
histologic outcomes of PPI treatment in a retrospective cohort of EoE patients who were
found to be initially PPI-responsive. We also aimed to examine the impact of different
dosing regimens on efficacy, to explore what clinical features, if any, were associated with
eventual PPI non-response, and in so doing, clarify the role of PPIs among the different
treatment regimens available for the long-term management of EoE patients.
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Methods

Study design and patient population

We performed a retrospective cohort study of newly diagnosed EoE patients =18 years who
were identified with symptoms of esophageal dysfunction and esophageal eosinophilia (>15
eosinophils per high-power field; eos/hpf), in the absence of other causes of eosinophilia,
after upper endoscopy performed at the University of North Carolina at Chapel Hill (UNC).
To be eligible for the present study, we further selected patients who were responsive to high
dose PPI-only therapy (at a total daily dose of 40-80 mg of any of the approved medications,
for at least 8 weeks), as defined by a post-treatment peak esophageal eosinophil count of
<15 eos/hpf. The data source was the UNC EoE Clinicopathologic Database, which contains
clinical, endoscopic, and histologic information at the time of diagnosis, and which has

been previously described.17-20 Importantly, patients who were previously felt to be PPI
responsive (or who were diagnosed with PPI-REE rather than EoE at the time, but who by
current guidelines would be classified as EOE), were also tracked. This study was approved
by the UNC Institutional Review Board and because this was a retrospective study, a waiver
of consent was granted.

Data collection and outcomes

After case selection, we extracted additional data from the medical record relating to
demographics (age, sex), comorbidities (particularly atopy background), clinical symptoms,
endoscopic findings (edema, rings, exudates, furrows, strictures, narrowing, and whether
dilatation was performed), and histologic findings at the time of diagnosis from the database.
Then, using standardized case-report forms, we extracted additional data regarding treatment
details and outcomes from the electronic medical record for subsequent endoscopy or
clinical encounters that were available. We recorded initial PP1 dosing, any dose reduction,
length of PPI treatment, and final dose at the end of available follow-up.

The primary outcome was histological response (defined as <15 eos/hpf 21-23) at the

end of available follow-up, and we also performed selected subanalyses with a more
stringent threshold (<5 eos/hpf). Additional outcomes were severity of endoscopic findings,
as quantified by the validated EOE Endoscopic Reference Score (EREFS),2425 though

this was not available for all patients given that our database spanned back prior to the
development of EREFS. As this was a retrospective study and validated patient-reported
outcome data were not available, we also assessed global patient-reported symptom response
as documented by the provider at the time of the last endoscopy on record, which has been
an effective measure in prior studies.19.20.26.27

Statistical analysis and sample size considerations

Descriptive statistics were used to summarize characteristics of the study population.
Patients were divided into those with endoscopic follow-up and those with clinical follow-
up only, recording PPI dosing of time and length of follow-up. We compared findings
between patients with different PPI dosing strategies (e.g. final dose unchanged, lowered,

or increased), using two sample t-tests or ANOVA for continuous variables, and Chi

squared for categorical variables. We also compared the outcomes of the initial PPI-response
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endoscopy and the final documented endoscopy, using paired t-tests for continuous variables
and McNemar’s test for categorical variables, for the within group, pre/post treatment
analysis. For the primary analyses, all PP1 doses were assessed in mg, without adjusting
for the specific PPI, as a majority of patients (>80%) were treated with omeprazole or
esomeprazole. We then compared the patients who maintained histologic response (<15
eos/hpf) to those who lost histologic response to PPI over time. We used multivariate
logistic regression to determine factors associated with loss of PPI response. The model
was developed with factors from the bivariate analysis and those that were clinically
relevant, and then the model was reduced with a backwards elimination approach (10%
change threshold). In subsequent analyses that recapitulated the primary analysis, we
categorized PPIs as per the World Health Organization Collaborating Centre for Drug
Statistics Methodology which established standard doses of PPI as follows: omeprazole 20
mg, pantoprazole 40mg, esomeprazole 20 mg, lansoprazole 30 mg and rabeprazole 20 mg
daily.28 This allowed us to assess the data based on single/standard dosing, double dosing,
or quadruple dosing, both at baseline and at the final endoscopic follow-up. Analyses were
performed using Stata version 12 (College Station, TX).

Patient characteristics, treatment, and follow-up

We identified 138 newly diagnosed adult EoE patients with an initial histologic response to
PPI therapy (mean age 44.7+14.7 years; 62% male; 92% white), representing a 35% PPI
response rate in the context of the 389 EoE patients newly diagnosed over the study time
frame. Of this PPI-responsive group, 50 (36%) had subsequent endoscopic follow-up (mean
follow-up time 3.6+2.9 years), 40 (29%) had only clinical follow-up (mean follow-up time
2.442.1 years), 10 (7%) changed treatments to a non-PPI therapy, and 38 (28%) had no
long-term follow-up after their initial PPI response (Figure 1). Among those who lacked
follow-up, 16 (42%) patients were never scheduled for a follow-up visit. There were no
substantial differences in baseline clinical, endoscopic, or histologic characteristics for the
different follow-up groups (Supplemental Table 1). Within the endoscopic follow-up group,
14 maintained stable PPI dosing, 3 had increased dosing, and 33 had decreased dosing (with
22 patients continuing this lower dose on their final endoscopy while 11 patients had a final
endoscopy with a re-increased PPI dose) (Figure 1).

Within the endoscopic follow-up group (mean age 45.1+£13.9 years; 58% male; 92% white),
baseline patient demographics such as age, sex, and race, presenting symptoms, frequency
of atopy, and endoscopic features did not vary significantly among the four sub-groups with
different PPI dosing strategies; peak eosinophil counts before and after initial PPI therapy
were also similar (Table 1). However, the mean follow-up time for the group in which the
final PPI dose was re-increased had an average longer follow-up time of 6.8+3.6 years
compared with the groups that had the dose unchanged, increased, or lowered (2.4+1.8
years, 2.8+3.1 years, and 2.8+1.9 years, respectively; p<0.001) (Table 1).

When assessing the specific PPIs, doses used, and dose categories (single/standard, double,
or quadruple), these did not vary in the overall study population (Supplemental Table 1) or
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in those who had endoscopic follow-up (Table 1). Most patients were treated with either
omeprazole or esomeprazole, and at double or quadruple doses at baseline.

Long-term response outcomes

Among the 50 patients with endoscopic follow-up, 30 (60%) had ongoing histologic
response (<15 eos/hpf) on PPI therapy at the time of their final endoscopy, and 32 (64%) had
continued symptom control (Table 2). The peak eosinophil count dropped from an average
of 65.9£50.7 eos/hpf at baseline (prior to PPI) to 5.2+4.6 eos/hpf after initial PPI therapy,
and then increased somewhat to 22.0+33.0 eos/hpf on final endoscopy. The mean PPI dose
decreased from the initial PPI response endoscopy (49 + 16 mg) to the final endoscopy

(40 £ 19 mg). Improvements in many endoscopic findings that were seen after the initial

PPI treatment were maintained, but strictures persisted and required ongoing dilation (Table
2). When these 50 subjects were stratified by their final dosing groups, there were some
numerical, but not significant, differences in histologic response rates at the end of follow-up
(Supplemental Table 2). For the stable dose group (n=14), the final PPI dose was 46 mg,

and the histologic response rate was 71%. For the group with dose increases (n=3), dose
decrease maintained (n=22), and dose re-increased (n=11), dosing and histologic response
rates were 80 mg and 67%, 26 mg and 55%, and 51 mg and 55%. When we examined the
stricter histologic response threshold of <5 eos/hpf, we found that 67 of the 138 included
PPI-responsive subjects (49%) achieved this outcome.

When patients with endoscopic follow-up were stratified by symptom response, histologic
response tracked with overall symptom response (Table 3). Among symptom responders
(n=32), average peak eosinophil counts on final endoscopy were 4.1 + 6.5 eos/hpf with a
94% histologic response rate, while eosinophil counts in symptom non-responders were 54.2
+ 36.8 eos/hpf with no histologic responders (p<0.001). Symptom responders also had fewer
strictures (31% vs 72%; p=0.005) and had numerically fewer dilations. Interestingly, the
final PPl dose among symptom responders and non-responders did not vary significantly
(Table 3). Finally, in those who had only clinical follow-up, 34 patients (85%) reported
continued symptom control on PPIs (Figure 1).

On additional analyses based on the final PPI dose categorizations for the 50 patients

with endoscopic follow-up, we found similar results. There were no baseline demographic,
endoscopic, or histologic differences by final PPI dose categories (single/standard, double,
and quadruple; Supplemental Table 3), and similarly no differences in final endoscopic,
histologic, or symptom outcomes by the dose categories (Supplemental Table 4).

Predictors of loss of response

When comparing patients who lost histologic response to those who maintained response
at the final endoscopic follow-up, there were few characteristics that were associated with
non-response. Specifically, the demographics, baseline symptoms, atopic status, pre- and
post-PPI endoscopic findings, eosinophil counts, follow-up times, and PPI doses were
generally similar between the groups, though there was a trend for pre-PPI dilation being
more common in ultimate non-responders (60% vs 33%; p=0.06) (Table 4). On multivariate
analysis, younger age (aOR 1.05 per year, 95% CI: 1.01-1.11) and initial dilation prior

Dig Liver Dis. Author manuscript; available in PMC 2023 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thakkar et al.

Page 6

to PPI treatment (aOR 0.21, 95% CI: 0.05-0.83) were the only factors independently
associated with long-term loss of PPI response, after accounting for the final PPI dose
(Supplemental Table 5). Results were unchanged after assessing PPl dose category. When
we examined the more stringent histologic response threshold (<5 eos/hpf) at baseline, this
was not a predictor of response either: there were of 15 of 30 pts (50%) who had an initial
response of <5 eos/hpf who maintained remission on their final endoscopy compared to 8 of
12 (40%) who did not maintain remission (p=0.49).

Discussion

While PPIs have been shown to improve histology and symptoms in EoE, few studies have
examined PPI durability and how response may vary with long-term dosing changes.10-14
We analyzed a retrospective cohort to address this topic. In those who showed initial
histologic response to PPI therapy, we found that 60% of patients maintained histologic
response by their last endoscopy and 64% of patients maintained symptomatic response at
an average of 3.6 years of follow-up. This response did not seem to be strongly dependent
on final PPI dosing. In those who only had clinical follow-up, 85% of patients endorsed

full symptom control. Apart from esophageal dilation prior to PPI initiation, no other
clinical factors except slightly younger age were associated with eventual loss of response.
Our data suggest that PPIs may be less effective in remediating the fibrotic and structural
changes associated with EoE, which is consistent with mechanistic data showing PPI-related
decreased Th2 cytokine-induced eotaxin-3 expression from the esophageal epithelium had

a lack of effect on fibroblasts.1129-31 While findings from a recent study did suggest a
decrease in endoscopic features of fibrosis with PPI treatment32, in our data we could not
replicate this, even with assessing more stringent histologic thresholds. We also did not find
many predictors of long-term histologic response, which is consistent with prior work that
also did not identify predictors of initial PPI response.” A recent study in a pediatric cohort
found male sex, symptoms of dysphagia and food impaction, and absence of heartburn, and
endoscopy findings of furrows and exudates could predict response33, and future work could
see if this model could be validated in adults and with a longer time horizon.

Existing studies with data on long-term PPI efficacy offer insights into how we might
contextualize our results. One retrospective cohort study found a histological efficacy of
73% among 75 PPI-REE patients with a mean follow-up time of 2.2 years.1® This study
also reported 10% of patients with a stable PPI dose relapsed and 25% with a decreased
dose relapsed, and our data trend similarly in this regard. Our results overall, however, show
a greater loss-of-response, but our study was also conducted over a longer time-interval,
possibly suggesting a continued decrease in response over time. A cross-sectional study
analyzing data from the EOE CONNECT database found that PPI efficacy diminished with
increased treatment length, with rates of remission at 75% if examined within the first

2-3 months of initiation, but dropping to 69% when examined at greater than 6 months.16
One prospective pediatric study showed a histologic efficacy of 70% after 12 months of
follow-up.34 That study also found that 86% of patients maintained full symptom control,
which corroborates with our findings in adults.
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Multiple studies have examined the long-term efficacy of swallowed topical corticosteroid
(tCS) therapy, offering a useful comparison to PPIs as the current predominant alternative
pharmacologic approach. One retrospective study of the Swiss EOE database with a median
follow-up period of 5 years reported that 49.2% of participants on tCS maintained long-
term histologic remission.3> However, this study also excluded patients who were initially
responsive to PPIs. An earlier analysis from a similar UNC cohort found that only 39% of
patients achieved long-term histologic remission after a median follow-up of 11.7 months,
although a greater proportion of patients who had a stable dose maintained remission more
than those with a reduced dose.2” A randomized, placebo-controlled clinical trial studying
the efficacy of budesonide orodispersable tablets found approximately 75% of participants
maintained histologic remission after a 48-week period,36 and rates of remission have
ranged from 39-76% with a budesonide suspension for an additional 6 months.37-49 An
open-label, prospective pediatric clinical study demonstrated an efficacy of 63% in patients
who received fluticasone in a follow-up interval exceeding 24 months.*! Interestingly, there
are two randomized controlled trials of swallowed fluticasone vs esomeprazole in treatment
naive patients who would now be recognized to have EoE, and results were roughly similar
between the agents. However, these studies were relatively small and used lower dosing
than would be used now.#243 A large-scale randomized trial directly comparing the two
pharmacologic agents with long-term follow-up would be an optimal next step.

One important limitation to our study was an inability to assess for medication adherence,
which may have added greater clarity to the attributes distinguishing histologic responders
from non-responders, among other findings, and lack of adherence could underestimate
medication efficacy and make long term response rates somewhat unreliable. Moreover, we
did not assess for presence of CYP2C19 or STAT6 variants, which have been demonstrated
to influence response to PP treatment.1544 In addition, our analysis was retrospective

and limited to adult-only data from a single center. However, the data obtained was
comprehensive and the sample size was relatively large for a study of PPI responders.

The cohort design also permitted the analysis of the long-term trajectory of PPI usage,
including modifications to dosing regimens. One further limitation to our study was the lack
of validated metrics in assessing symptoms, which were not available with the retrospective
design, and we acknowledge that a global symptom response cannot be equated with a
precise reduction in symptom severity as measured by a validated instrument. In contrast, we
had eosinophil counts and endoscopic findings as objective outcome metrics. Finally, since
we identified no major differences in the baseline characteristics for each of the four groups
stratified by follow-up status or by final PP1 dose regimen, it did not seem that selection bias
would impact the interpretation of the results.

In conclusion, we found that PPIs are 60% effective in maintaining histologic remission

for more than 3 years in those who are initially responsive, with higher symptom response
rates noted in those with only clinical follow-up. We also found that initial dilation prior to
PPI initiation was associated with ultimate loss of response, though the mechanism of this
finding needs to be elucidated. These data can help inform long-term treatment selection in
EoE. Future studies may consider stratifying the analysis further by type of proton-pump
inhibitor and the minimum dosage needed for maximizing efficacy, assessing how other
drugs may confound the effects of PPIs in the long term, including a prospective assessment
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of molecular markers of response, and clarifying which patients will benefit the most from
PPlIs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Baseline characteristics by final long-term PPI dose regimen in patients with endoscopic follow-up (h = 50)

Final dose

Final dose

Final dose

Final dose re-

unchanged increased lowered increased P
(n=14) (n=3) (n=22) (n=11)
Age (mean years + SD) 47.7+14.2 40.1+£9.0 46.5+ 14.9 40.7+£125 0.55
Male (n, %) 9 (64) 2(67) 10 (45) 8(73) 0.44
White (n, %) 12 (86) 3 (100) 21 (95) 10 (91) 0.71
Symptoms (n, %)
Dysphagia 14 (100) 3 (100) 22 (100) 11 (100) -
Heartburn 7 (50) 1(33) 4 (18) 1(9) 0.09
Abdominal pain 3(21) 1(33) 3(14) 0(0) 0.34
Nausea/vomiting 3(21) 1(33) 2 (14) 0 (0) 0.34
Atopy (n, %)
Seasonal allergies 7 (50) 2(67) 16 (73) 4 (36) 0.21
Asthma 5 (36) 2(67) 7(32) 1(9) 0.22
Food allergies 2(14) 2(67) 5(23) 1(9) 0.15
Eczema
Endoscopic findings (n, %)
Rings 10 (71) 0 (0) 12 (55) 10 (91) 0.02
Stricture 6 (43) 1(33) 7(32) 4 (36) 0.93
Narrowing 1(7) 0(0) 3(14) 2(18) 0.76
Furrows 7 (50) 1(33) 15 (68) 8(72) 0.42
Exudates 7 (50) 0 (0) 8 (36) 6 (55) 0.32
Edema 4(29) 0(0) 9 (41) 4 (36) 0.53
Dilation performed 5(34) 2(67) 11 (50) 4(37) 0.66
Peak eosinophil counts (mean
eos/hpf + SD)
Pre-PPI treatment 65.2+41.0 83.3+93.6 61.1+38.3 71.7+72.8 0.88
Post-PPI treatment 4751 9.8+4.0 55+4.4 41+43 0.28
Mean follow-up time (years + SD) 24+18 28+3.1 28+1.9 6.8+3.6 <0.001
PPI medication type (n, %) 0.12
Dexlansoprazole 0 (0) 0 (0) 0(0) 0(0)
Mean daily dosef(mg + SD) - - - -
Esomeprazole 1(7) 0 (0) 4 (18) 2 (18)
Mean daily dose (mg + SD) 40+0 - 70+20 80+0
Lansoprazole 2(14) 0 (0) 1(5) 2 (18)
Mean daily dose (mg + SD) 60+0 - 60+0 60+0
Omeprazole 7 (50) 2 (67) 17 (77) 7 (64)
Mean daily dose (mg + SD) 40+0 40+0 447+0 40+0
Pantoprazole 4 (29) 1(33) 0 (0) 0 (0)
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Final dose Final dose Final dose Final dose re- p*
unchanged increased lowered increased
(n=14) (n=3) (n=22) (n=11)
Mean daily dose (mg + SD) 60 +23.1 400 -- --
PPI dose category (n, %)% 0.08

Single/standard 2(14) 1(33) 0 (0) 0 (0)

Double 12 (86) 2(67) 17 (77) 9 (82)

Quadruple 0 (0) 0 (0) 5(23) 2 (18)

*

Means compared with means compared with ANOVA, proportions compared with Chi squared

fThere were no statistically significant differences between the mean doses for any of the PPIs

’tCategorization based one standard doses as follows: omeprazole 20 mg, pantoprazole 40mg, esomeprazole 20 mg, lansoprazole 30 mg, with
double and quadruple calculated accordingly; no patients received rabeprazole.
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Table 2:
Long-term treatment outcomes for EoE patients responsive to PPI treatment with endoscopic follow-up (n =
50)
Baseline (no PPI) | Initial PPI response | Final endoscopy p*
Daily total PPl (mean mg + SD) - 49 +16 40+19 0.004
PPI dose category (n, %) f
Single/standard -- 3(6) 21 (41) <0.001
Double - 40 (80) 26 (52)
Quadruple -- 7(14) 3(6)
Endoscopic findings (n, %)
Rings 32 (64) 26 (52) 19 (38) 0.06
Stricture 18 (36) 22 (44) 23 (46) 0.73
Narrowing 6 (12) 4 (8) 3(6) 0.56
Furrows 31(62) 21 (42) 15 (30) 0.11
Exudates 21 (42) 6 (12) 9(18) 0.41
Edema 17 (34) 9 (18) 11 (22) 0.59
Dilation 22 (44) 19 (38) 23 (46) 0.32
Total EREFS score 42+15 18+14 19+17 0.62
Peak eosinophil count
Mean eos/hpf + SD 65.9 £ 50.7 52+46 22.0+33.0 <0.001
Median eos/hpf (IQR) 50 (35-75) 5 (2-8)) 8 (0-34) 0.005
Histologic response (n, %)
<15 eos/hpf - 50 (100) 30 (60) <0.001
<5 eos/hpf - 23 (46) 22 (44) 0.82
Symptom response (n, %) 50 (100) 32 (64) <0.001

*
Comparison between initial PPI response endoscopy and final endoscopy; means compared with paired t-tests, proportions compared with

McNemar’s test, medians compared with Wilcoxon Signed-rank

fCategorization based one standard doses as follows: omeprazole 20 mg, pantoprazole 40mg, esomeprazole 20 mg, lansoprazole 30 mg, with

double and quadruple calculated accordingly; no patients received rabeprazole
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Table 3:

Outcomes among symptom responders and non-responders on final endoscopy

Symptom Non-responders | Symptom Responders p
(n=18 (n=32)

Peak eosinophil counts (mean eos/hpf + SD) 54.2 + 36.8 41+65 <0.001
Histologic response < 15 eos/hpf (n, %) 0 (0) 30 (94) <0.001
Required dilation at final EGD (n, %) 11 (61) 12 (38) 0.11
Stricture present at final EGD (n, %) 13 (72) 10 (31) 0.005
Narrowing present at final EGD (n, %) 2(11) 1(3) 0.25
Esophageal diameter at final EGD 154 +28 16.4+14 0.37
(mean mm * SD)

Final PPI dose (mean daily mg + SD) 38.3+18.9 40.9+19.7 0.65
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Comparison of histologic responders (<15 eos/hpf) and non-responders (=15 eos/hpf) on final endoscopy

Non-responders | Responders p
(n=20) (n=30)
Age (mean years + SD) 41.6 £14.5 475+132 | 0.15
Male (n, %) 11 (55) 18 (60) 0.73
White (n, %) 18 (90) 28 (93) 0.67
Symptoms (n, %)
Dysphagia 20 (100) 30 (100) --
Heartburn 3(15) 10 (33) 0.15
Abdominal pain 2 (10) 5(17) 0.51
Nausea/vomiting 2(10) 5(17) 0.51
Atopy (n, %)
Seasonal allergies 12 (60) 17 (57) 0.82
Asthma 8 (40) 7(23) 0.21
Food allergies 6 (30) 6 (20) 0.42
Eczema 7 (35) 3(10) 0.03
Pre-PPI endoscopic findings (n, %)
Rings 15 (75) 17 (57) 0.19
Stricture 9 (45) 9 (30) 0.28
Narrowing 3(15) 3(10) 0.59
Furrows 13 (65) 18 (60) 0.72
Exudates 8 (40) 13 (43) 0.82
Edema 7(35) 10 (33) 0.90
Dilation performed 12 (60) 10 (33) 0.06
Post-PPI endoscopic findings (n, %)
Rings 8 (40) 18 (60) 0.17
Stricture 10 (50) 12 (40) 0.49
Narrowing 2 (10) 2(7) 0.67
Furrows 11 (55) 10 (33) 0.13
Exudates 1(5) 5(17) 0.21
Edema 4 (20) 5(17) 0.76
Dilation performed 7 (35) 12 (40) 0.72
Peak eosinophil counts (mean eos/hpf + SD)
Pre-PPI treatment 68.5+63.4 64.1+409 | 0.77
Post-PPI treatment 57+48 49+46 0.58
Initial histologic response <5 eos/hpf) 8 (40) 15 (50) 0.49
Mean follow-up time (years + SD; range) 3.7+29 34+30 0.76
PPI dose (mean total daily dose + SD)
Initial dosing 49.0+15.2 49.3+16.4 | 0.94
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Non-responders | Responders p
(n=20) (n=30)
Final dosing 39.5+20.6 40.3+18.7 | 0.88
PPI dose decreased (n, %) 15 (75) 18 (60) 0.27
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