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Abstract
Background  A new prepared oral viscous budesonide (PVB) has been effective in inducing clinical and histological remis-
sion in pediatric eosinophilic esophagitis (EoE).
Aims  To evaluate the efficacy of a 12-week maintenance therapy on clinical, endoscopic, and histological remission using 
half of the dose used in the induction therapy.
Methods  We prospectively enrolled pediatric patients with active EoE. After 12 weeks of induction therapy with PVB 
(< 150 cm: 2 mg/day; ≥ 150 cm: 4 mg/day) patients received a maintenance dose of half of the dose used in the induction 
therapy (1 mg or 2 mg) for another 12 weeks. A 12-week follow-up was then performed in all patients after the end of therapy. 
Endoscopy was performed at weeks 0, 12, 24, and 36. Symptoms, endoscopy, and histology scores were also calculated. 
Serum cortisol was evaluated during the treatment period.
Results  We enrolled 20 children (15 males; median age 10 years; range 4–17). After the 12-week induction therapy 18 
patients (90%) were in remission, with a significant decrease in the median peak of eosinophil count/HPF as well as a marked 
reduction in clinical, endoscopic, and histological scores (p < 0.01). At the end of the maintenance therapy (week 24), 17 
patients (85%) were still in remission, while there were only 9 at week 36 (45%). No significant changes in cortisol levels 
were observed during the study period.
Conclusions  The 12-week maintenance treatment with the half the dose of PVB was effective in sustaining remission at 
week 24; however, no reduction in the rate of relapse after suspension of treatment occurred.
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Abbreviations
EoE	� Eosinophilic esophagitis
OVB	� Oral viscous budesonide
PVB	� Prepared viscous budesonide
MII-pH	� pH multichannel intraluminal impedance

Introduction

Eosinophilic esophagitis (EoE) is a chronic immune-/
antigen-mediated disorder of the esophagus characterized 
histologically by eosinophil-predominant mucosal inflam-
mation and clinically by symptoms of esophageal dysfunc-
tion [1]. Its incidence in children has been increasing and 
is currently similar to that of pediatric inflammatory bowel 
disease (IBD) [2]. EoE involves progressive esophageal 
remodeling that can lead to esophageal dysmotility and 
strictures, if untreated [3, 4]. Therapeutic targets currently 
include improvement of symptoms, remission of histopatho-
logical features, and prevention of long-term complications. 
However, no approved therapies for pediatric EoE exist to 
date [5].

Because of the chronic course of the disease, with a 
tendency to relapse within a few months after therapy 
withdrawal and to develop progressive fibrosis over time 
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[6, 7], long-term therapy for EoE is needed. Although 
diet is widely seen as a valuable maintenance strategy 
in pediatric EoE [8], its long-term tolerance by children 
has been challenged [9]. Topical corticosteroids have 
been shown to be effective in children, as demonstrated 
by several studies, but their efficacy or safety profile for 
chronic use is still in infancy [10]. A few studies have 
demonstrated that a maintenance therapy with swallowed 
fluticasone in children leads to a sustained improvement 
of eosinophilic infiltrations of the esophagus [11, 12]. 
Long-term efficacy of oral viscous budesonide (OVB) 
has been assessed only in adults, and no data are available 
in pediatric patients [13, 14]. OVB is actually consid-
ered more effective than the nebulized suspension, due 
to the more prolonged esophageal mucosal contact time 
[15]. Unfortunately, no OVB specifically designed and 
approved for esophageal drug therapy is currently avail-
able, and options are limited to off-label administering 
of nebulized budesonide mixed with slurry sweeteners 
[16]. This leads to a histological non-response rate rang-
ing from 25 to 50% in clinical trials and presumably even 
higher in the real world [17]. Recently, we have dem-
onstrated the efficacy of a new prepared formulation 
of OVB (PVB) in inducing remission of pediatric EoE 
[18]. In this study, we aimed to determine the efficacy of 
PVB in a 12-week maintenance phase (using a 50% dose 
reduction from the induction dose) to sustain remission of 
pediatric EoE. The improvement in symptom, endoscopy, 
and histology scores, as well as the safety profile of this 
formulation was evaluated.

Materials and Methods

Study Design

This is a prospective, single-site, pilot study of 12-week 
maintenance therapy with PVB in children with EoE. After 
12 weeks of induction therapy, patients with histological and 
clinical remission received half the dosage for an additional 
12 weeks, for a total period of 24 weeks. A final evaluation 
at 36 weeks was performed, 12 weeks after the end of treat-
ment (Fig. 1).

Patients

Eligible patients were recruited at the Pediatric Gastroen-
terology and Liver Unit of the Sapienza University of Rome 
during a 12-month period (between December 2014 and 
November 2015). This Unit is a tertiary referral pediatric 
center for gastrointestinal (GI) eosinophilic disorders. We 
prospectively enrolled consecutive pediatric subjects with 
active EoE (either new or established). Inclusion criteria 
were as follows: age < 18 years; diagnosis of EoE with > 15 
eosinophils/high-power field (HPF) in esophageal biopsies 
after a PPI trial of at least 8 weeks, according to the 2014 
ESPGHAN guidelines [7]; requesting alternatives to diet for 
new diagnosis, or a different pharmacologic treatment during 
a histological flare (in case of previous diet treatment and/or 
nebulized or systemic steroids). Exclusion criteria were as 
follows: the presence of non-EoE GI diseases (eosinophilic 
gastroenteritis/colitis, IBD, or celiac disease); esophageal 
stricture on baseline endoscopy that precluded passage of an 

Fig. 1   Flowchart of the study
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upper scope; use of steroids (topical or systemic) or elimina-
tion diet for EoE within 4 weeks of the baseline endoscopy; 
change in PPIs dosing regimen, diet, allergy medications, or 
inhaled steroids during the study period. Written informed 
consent was obtained from parents of all children; children 
over 12 years of age signed a statement of assent.

An allergy evaluation (through skin prick test, atopy patch 
test, and specific IgE tests) was performed in all patients 
before the enrollment. A 24-h pH multichannel intraluminal 
impedance (MII-pH) was also performed in the absence of 
any therapy and during the screening period (or before an 
8-week PPI therapy for new diagnosis) in order to reduce 
the potential effect of concurrent GERD on esophageal 
eosinophilia in case of positive results. According to the 
ESPGHAN guidelines, the following MII-pH variables 
were analyzed: occurrence of both acid (defined as a drop 
in pH < 4.0) and non-acid (defined as a drop in pH > 7.0) 
GER events; total exposure acid time (% of GER); the total 
number of acid and non-acid GER events; the long-lasting 
number of acid GER events; the symptomatic index (SI), 
that is the percentage of symptoms attributable to both acid 
(SI-A) and non-acid (SI-NA) GER events. An examina-
tion was considered positive only if at least ≥ 3 of variables 
reported above were positive. Patients with a positive MII-
pH or with evidence of erosive esophagitis at index endos-
copy continued a concurrent PPI therapy (after the PPI test 
of 8 weeks in new diagnoses) at dose of 1.0 mg/kg/day along 
the study. All authors have had access to the study data and 
have reviewed and approved the final manuscript. The study 
protocol was defined in accordance with the Declaration of 
Helsinki and approved by the Ethical Committee of the Uni-
versity Hospital Umberto I in Rome (ref. 957/14).

Treatment

PVB is a prepared formulation of budesonide, mainly 
mixed with xylitol, at a concentration of 0.2 mg/mL, made 
by ITC Farma Srl (Pomezia, Italy). This company pro-
vided the entire drug supply used in this study. Participants 
were allocated according to their height. Patients < 150 cm 
and ≥ 150  cm height received an induction therapy of 
1 mg/5 ml bid (2 mg/daily) and 2 mg/10 ml (4 mg/daily), 
respectively, for 12 weeks. After the induction therapy with 
PVB, patients were followed up at our site for repeat clini-
cal, endoscopic, and histological evaluations. If patients 
achieved a resolution of their main symptoms and a histo-
logical reduction in peak esophageal count of > 50% from 
the baseline, PVB was reduced to half the dose for another 
12 weeks, while in case of lack of response (≥ 20 eos/HPF) 
the same dosage was continued. A complete evaluation was 
repeated at the end of the 12-week maintenance therapy 
(week 24) and at the end of the study (week 36).

Doses were administered after breakfast and at bedtime, 
respectively, by using a capacity syringe. The bottle was 
conserved at room temperature (no > 35 °C or < 4 °C). Sub-
jects were educated not to eat, drink, rinse their mouth, or 
brush their teeth for at least 30 min after drug assumption. 
Patients were monitored at 6-week intervals and had access 
to a physician over the study period to assist with any issues 
regarding the trial. Study medication adherence was also 
evaluated at each study visit by assessing the volume of 
medication remaining in each bottle. Adherence was cal-
culated by dividing the amount of medication taken by the 
amount that should have been taken, multiplied by 100. Sub-
jects were considered adherent if they had received between 
80 and 120% of the expected amount of medication.

Clinical Symptom Score

Patients were clinically evaluated at 6-week intervals. 
A clinical score was calculated at baseline, 12, 24, and 
36 weeks, considering seven variables: regurgitation/heart-
burn, abdominal pain, nausea/vomiting, anorexia/early sati-
ety, dysphagia/food impaction, symptom-induced nocturnal 
awakening, and GI bleeding; each symptom category was 
scored from 0 to 2 for intensity and frequency, for a total 
score from 0 to 14 [19].

Endoscopy and Histology

Endoscopy was performed at baseline, 12, 24, and 36 weeks 
(3 months after the end of treatment) by the same board-
certified gastroenterologist (SO), using conscious sedation, 
deep sedation, or general anesthesia (according to differ-
ent ages) (Fig. 1). Endoscopic alterations were evaluated 
with the EREFS score that considered six characteristics: 
rings, white plaques, furrows, decreased vascular pattern 
(edema), stricture, and esophageal shearing (maximum total 
score 9 pts) [20]. At the inclusion/T0 endoscopy, all subjects 
received esophageal, gastric, and duodenal biopsies. At least 
2 mucosal pinch biopsies were obtained from the proximal, 
mid-, and distal esophagus. Subjects with peak intraepithe-
lial eosinophil counts of ≥ 15/HPF and no significant gastric 
or duodenal pathology were histologically eligible for the 
study. During the follow-up endoscopies, at least 2 biopsies 
from all 3 esophageal levels were performed in all subjects. 
Gastric and duodenal biopsies were performed at the phy-
sician’s discretion. Proximal, mid-, and distal esophageal 
biopsies, taken before and after treatment, were processed 
routinely and evaluated using light microscopy by an expert 
pathologist (AT). Two biopsies per level (proximal, middle, 
and distal) yielded between 15 and 20 evaluable HPFs. A 
peak eosinophil count/HPF was obtained for each esopha-
geal level by counting the number of eosinophils in the most 
inflamed area by using a Nikon Eclipse E400 (Nikon, Tokyo, 
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Japan) light microscope at x 400 magnification (0.3 mm2 
HPF). Histological findings were scored with values of peak 
intraepithelial eosinophils count and other mucosal altera-
tions characteristics of EoE (including eosinophilic degranu-
lation, eosinophil microabscesses, basal layer hyperplasia 
dilated intracellular spaces or spongiosis, and lamina pro-
pria fibrosis) [21], with a total score of 18.

Outcome Measures

The primary outcome was the persistence of histologi-
cal remission (peak eosinophil count < 6 eos/HPF) after 
12 weeks of dose reduction (week 24) and after 12 weeks of 
follow-up and no drug (week 36). After the induction and 
maintenance phases, the response to therapy was determined 
by comparing baseline and final treatment peak counts/HPF 
under light microscopy (× 400). Based on peak eosinophil 
count, patients were categorized into responders (0–6 eos/
HPF), partial responders (7–19 eos/HPF), and non-respond-
ers (≥ 20 eos/HPF). Secondary outcomes included persis-
tence of response in symptom, endoscopy, and histology 
scores at the end of treatment.

Safety Assessment

This included adverse event monitoring during the treat-
ment; physical examination; height; weight; vital signs 
(heart rate, blood pressure); and laboratory tests (complete 
blood count with differential, serum glucose, morning serum 
cortisol). Clinical assessments were considered at baseline, 
6, 12, 18, 24, 30, and 36 weeks, while laboratory tests at 
baseline, 12, and 24 weeks only (Fig. 1). Baseline and post-
treatment morning cortisol levels were measured to estimate 
adrenal suppression of the PVB suspension. The cortisol was 
measured during other laboratory tests.

Statistical Analysis

All statistical analyses were performed using the SPSS 
(SPSS 17.0, Chicago, USA). Two-tailed P values were cal-
culated using paired t-tests to compare the means of patient 
values for eos/HPF, endoscopy, histology, and symptom 
scores before and after PVB therapy. Two-tailed unpaired 
t-tests were utilized in order to compare variables grouped 
by responders versus non-responders and by relapse versus 
remission.

Considering an effect size of at least 0.7 between pairs, a 
sample size of 20 has been considered to achieve a power of 
80% and a level of significance of 5% (two-sided).

Results with p values < 0.05 were considered statistically 
significant. Both mean and median statistics were generated, 
both were equivalent, and mean statistics are presented. Data 
were given as mean ± SD and/or as median (and ranges).

Results

During the study period, 29 patients were screened. Six 
were excluded because of one or more exclusion criteria, 
while 3 had a positive response to the 8-week PPI therapy 
and were considered as PPI-REE (according to the old 
EoE classification). Thus, 20 patients were enrolled and 
considered for the statistical analysis. All clinical informa-
tion is summarized in Table 1.

During the induction phase, the PVB suspension sig-
nificantly reduced the mean peak eosinophil count/HPF 
from baseline (50; range 15–100) to 12 weeks (0.5; range 
0–16) (p < 0.01) (Fig. 2). Eighteen patients (90%) were 
considered as “responders,” but two were considered as 

Table 1   Patients’ demographics and clinical information

Patients N = 20

Median age, y (range) 10 (4–17)
Gender (M, F) 15, 5
Height
 < 150 cm 8 (40%)
 ≥ 150 cm 12 (60%)

New diagnosis 5 (25%)
Disease duration, m, median (range) 17.5 (1–42)
Age at diagnosis, y, median (range) 10.8 (4–17)
Previous medications [n (%)]
 Corticosteroids (any) 15 (75%)
 Diet 5 (25%)
 Concurrent PPI 11 (55%)

Allergy [n (%)]
 Family history 8 (40%)
 RAST/skin prick test 14 (70%)
 Atopy patch test 3 (15%)

Fig. 2   Values of peak eosinophil count before and after induction and 
maintenance phases of the treatment with the new suspension of oral 
viscous budesonide. *p < 0.01, weeks 12 and 24 compared with the 
baseline. Week 12 compared with week 24, p = 0.19
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“partial responders,” despite a significant improvement 
in symptoms. No patients were non-responders (Fig. 3). 
Eleven (55%) were also treated with proton pump inhibi-
tors, including the two partial responders.

All patients were treated with a half-dose PVB therapy 
for additional 12 weeks. At week 24, the mean value of 
peak eosinophil count/HPF was 1 (range 0–25) (no signifi-
cant difference from the 12-week value). Only 1 patient of 
18 responders presented a peak intraepithelial eosinophil 
count > 6 (5%) after the dose reduction; thus, the overall 
remission rate was 85% (Fig. 3). The two partial responders 
exhibited an increase in the peak eosinophil count (> 15 eos/
HPF) despite the absence of symptoms (Fig. 2).

At the end of the follow-up period (week 36), 9 (45%) 
patients were still in remission, while 7 (35%) showed a sig-
nificant increase in the eosinophil count, and the remaining 
1 (5%) showed a partial increase (Figs. 2, 3). The 3 active 
patients at 24 weeks had worse symptoms and eosinophil 
infiltration after discontinuation of therapy. In the majority 
of the patients [5] the relapse started from the distal part 
of the esophagus, but there was no statistically significant 
difference from those with a relapse in the mid- or proximal 
part. No statistically significant difference in any baseline 
parameter as well as in pre- and post-treatment characteris-
tics was observed between children with a relapse and those 
without (Tables 2, 3).

Only 14 patients were positive at RAST/SPT tests. Ten 
were either positive at RAST and SPT, while 4 had only 
RAST positivity. The most common antigen was cow’s milk 
8/14 (57%), followed by egg 6/14 (38%), fish 4/14 (29%), 
soy 3/14 (21%), and wheat 3/14 (21%). Eight (57%) had also 
a sensitization to environmental allergens. No difference was 
found between response to PVB, tendency to relapse, and 
positivity at RAST/SPT (Table 2).

The new PVB suspension was markedly effective in 
improving the mean clinical symptom score from 4.5 
(range 0–9) to 0.45 (range 0–7) and to 0.65 (range 0–6) 
after 12 and 24 weeks of therapy, respectively (p < 0.01) 

(Fig. 4a). A statistically significant increase from the end 
of therapy was observed at 36 weeks (1.85; range 0–7, 
p < 0.05). Interestingly, at baseline, 2 of 20 patients were 
completely asymptomatic (clinical symptoms score = 0), 
despite the evidence of histologically active disease. The 
same was observed for another 3 patients at the end of 
study. All these patients were symptomatic at the time of 
the diagnosis.

The endoscopy score significantly decreased from 4.25 
(range 0–6) to 0.4 (range 0–2) (p < 0.01), and to 0.55 
(range 0–3) (p < 0.01) at 12 and 24 weeks, respectively. 
At 36 weeks, it increased to 1.8 (range 0–5) (p < 0.01) 
(Fig. 4b).

Finally, the histology score changed from 9.2 (range 
6–12) to 1.15 (range 0–7) and to 1.6 (range 0–10), at 12 and 
24 weeks, respectively (p < 0.01) (Fig. 4c). At 36 weeks, the 
mean score was 5.7 (range 0–12). A complete histological 
remission (histology score = 0) was observed in 11 patients 
after the induction treatment, but only in 8 at the end of the 
maintenance period.

No patient reported serious adverse events during the 
study period. No cases of candidiasis (either oral or esopha-
geal) were described.

There was no significant difference between pre-/post-
induction morning cortisol levels, 13.4 μg/dl (range 5.2–23) 
and 11.1 μg/dl (range 4.5–17), respectively. A similar value, 
12.8 μg/dl (range 4.7–19), was described at the end of the 
maintenance phase. Neither clinically significant drug-
related effects on heart rate or temperature, nor changes 
in mean height or weight occurred. All patients were con-
sidered adherent at the end of treatment, with 97% (range 
96–105) of the expected amount of medication consumed 
during the 24 weeks of treatment.

Fig. 3   Percentage of responders after 12- and 24-week treatment and 
at 36-week follow-up

Table 2   Baseline characteristics of patients with a relapse compared 
with those in remission

Relapse (n = 11) Remission (n = 9) p value

Age, y, mean ± SD 11.3 ± 4.5 10.9 ± 3.6  NS
Male [n (%)] 9 (82) 6 (67)  NS
Months since 

EoE diagnosis, 
mean ± SD

16.5 ± 13.8 13.7 ± 12.2 NS

Height, cm, mean ± SD 146.5 ± 29.4 150.2 ± 21.2 NS
Previous medication 

[n (%)]
 Corticosteroids (any) 8 (73) 7 (78) NS
 Diet 2 (18) 3 (33) NS
 Concurrent PPI 6 (55) 5 (55) NS

Allergy [n (%)]
 Family history 5 (46) 3 (33) NS
 RAST/skin prick test 8 (73) 6 (67) NS
 Atopy patch test 1 (9) 2 (22)  NS



1576	 Digestive Diseases and Sciences (2019) 64:1571–1578

1 3

Discussion

This pilot study confirms the efficacy of the new PVB sus-
pension in inducing and maintaining remission of pedi-
atric EoE for 24 weeks. This formulation was successful 
in sustaining symptomatic, endoscopic, and histological 
remission with good tolerability and safety. Noticeably, 
half of the patients experienced a recurrence at 12 weeks 
after the treatment cessation.

Remission occurred in ≥ 90% of children with EoE 
receiving the PVB suspension. Only two children were 

partial responders; however, a dose reduction after 
12 weeks was considered appropriate for them, due to the 
symptom and histological improvements. Unfortunately, 
the dose reduction without reaching complete remission 
(< 6 eos/HPF) led to an increased peak eosinophil count 
at the subsequent endoscopy, confirming that a deeper 
reduction in eosinophil esophageal count before halving 
therapies may be desirable to sustain remission over time.

This study also confirms the ability of PVB to improve 
several histological findings (i.e., eosinophilic degranu-
lation, eosinophil microabscesses, basal layer hyperpla-
sia dilated intracellular spaces or spongiosis, and lamina 

Table 3   Pre- and post-treatment 
characteristics (before induction 
and at the end of maintenance) 
of patients with a relapse 
compared with those in 
remission

Relapse (n = 11) Remission (n = 9) P value

Pre Post Pre Post Pre Post

Endoscopic findings [n (%)]
 Normal 0 (0) 6 (55) 0 (0) 8 (89) NS 0.09
 Rings 4 (36) 1 (9) 3 (33) 1 (11) NS NS
 Exudates 10 (91) 1 (9) 7 (78) 1 (11) NS NS
 Furrows 8 (73) 3 (27) 7 (78) 1 (11) NS NS
 Edema 4 (37) 2 (18) 5 (56) 1 (11) NS NS
 Stricture 0 (0) 0 (0) 0 (0) 0 (0) NS NS

Total EREFS (mean ± SD) 4.4 ± 1.2 0.8 ± 1.2 4.1 ± 1.3 0.1 ± 0.3 NS 0.09
Symptoms score (mean ± SD) 5.1 ± 2.8 1.1 ± 1.9 3.4 ± 2.5  0.1 ± 0.3 NS NS
Peak eosinophil count (mean ± SD) 46.8 ± 13.1 4.7 ± 7.4 52.7 ± 25.8 0.3 ± 1 NS 0.09
Histology score (mean ± SD) 9.5 ± 1.6 2.5 ± 2.7 8.9 ± 1.7  0.6 ± 1.1 NS 0.08
Compliance (mean %) – 95 – 97 – NS

Fig. 4   Median values and 
IQR of symptom score (a), 
endoscopy score (b), and histol-
ogy score (c) during the study 
period, *p < 0.01
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propria fibrosis). A significant reduction in the histology 
score was observed during and after treatment, confirming 
the view that a maintenance treatment in children is crucial 
[12]. Future studies on longer therapies would be necessary 
to confirm this outcome.

Improvement in endoscopy and symptoms scores also 
supports the efficacy of dose reduction. Nevertheless, the 
high number of flare-ups observed at the end of therapy con-
firms the chronic nature of the disease. As in our first study 
[18], half of the patients experienced a histological relapse 
12 weeks after the end of treatment, highlighting the concept 
that EoE is a chronic condition and a maintenance therapy 
with the lowest pharmacologic dose would be necessary may 
be desirable to support remission over time [10].

We did not identify any clinical or histological data able 
to predict sustained remission after interruption of treat-
ment with steroids. No differences in baseline characteris-
tics occurred between children in remission at the end of the 
study and those with active disease. This outlines the view 
that different relapse tendencies without baseline dissimilari-
ties reflect different phenotypes in terms of responsiveness 
to drugs and disease behavior [22].

Two small differences were observed at the end of treat-
ment, in regard to the EREFS value and peak eosinophil 
count. Lower values seem associated with a higher possibil-
ity to maintain remission over time. Unfortunately, this dif-
ference was not significant, probably due to the small sample 
size (p = 0.09).

However, it is not yet settled if response to drugs or diet 
is durable or whether routine surveillance endoscopy is 
necessary. Interestingly, 3 of our patients had a histologi-
cal relapse and no specific symptoms at 36-week follow-up. 
Currently, endoscopy with biopsies still represents the most 
reliable tool for an appropriate follow-up [23]. Likewise, as 
recently described, in this study the EREFS score confirmed 
its good correlation with histology even in childhood [24].

Longer treatment with topical steroids appears to be safe 
[10], and no severe adverse events were observed in our chil-
dren over the study period. Indeed, no significant changes in 
cortisol levels were reported. However, although the morn-
ing cortisol assessment should always be considered, it 
might be not enough in some cases. The use of ACTH stress 
test may increase the identification of the hidden suppres-
sions, but to date, no symptomatic cases have been reported. 
Future studies should identify the risk factors for adrenal 
axis suppression associated with clinical manifestations and 
not only to biochemical signals [25–28].

Obviously, this study has several limitations. First is the 
lack of a group of control. However, considering the differ-
ent concerns currently rising in the scientific community 
about the use of placebo in pediatric chronic diseases, we 
preferred to avoid such comparison [29]. Second, we used 
a higher dosage compared to the common clinical practice. 

Our excellent results might be related also to this higher dos-
age rather than the efficacy of the formulation itself. How-
ever, we decided to maintain the same dose protocol we used 
in the first pilot study on induction [18] to better compare 
the results between different time points. Obviously, the use 
of lower dosage of this formulation should be equally con-
sidered and studied. Finally, it is also true that the optimal 
dose is unknown yet.

Third, this study was performed before considering PPI as 
one of the therapies of EoE. In our cohort, all patients with 
positive results at MII-pH have received concomitant PPI 
therapy to reduce the potential effect of concurrent GERD 
on esophageal eosinophilia. However, the dose of PPI used 
was not curative for EoE (1 mg/day) but only for GERD. As 
in other series [19], also in this cohort it seems that the low 
dose of PPI does not influence the efficacy of topical steroids 
on esophageal eosinophilia in PPI non-responders. However, 
it is still unclear the actual value of concomitant therapy 
with PPI and topical steroids, since it has been demonstrated 
that PPIs have an anti-inflammatory effect [30]. Fourth, we 
used non-standardized scores for histology and symptoms 
(except for the EREFS). Despite this concerns many rand-
omized, placebo-controlled studies in children and adults 
[19, 21], nowadays, there are new validated scales that, if 
used, would have strengthened the study. Unfortunately, at 
the time of the study these tools were very recently usable, 
and we have preferred to set the protocol according to our 
first pilot study, using the same scores in which investigators 
were more familiar.

Moreover, though neither histology nor endoscopy scores 
were blinded, the variability of evaluations was reduced hav-
ing single operators for endoscopy (SO) and histology (AT) 
in all patients.

In conclusion, this study confirmed that this new PVB 
suspension is effective and safe to induce and support remis-
sion for 24 weeks. The 50% dose reduction seems to be an 
effective strategy to maintain a decreased peak eosinophil 
count in all esophageal levels with reduction in clinical, 
endoscopic and histological scores. Unfortunately, around 
50% of patients relapsed 12 weeks after the end of therapy. 
Larger controlled clinical trials would provide more infor-
mation about dosing, efficacy, and very long-term safety of 
this new formulation specifically designed for EoE.
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