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Abstract
Eosinophilic esophagitis (EoE) first-line therapy is represented by budesonide orodispersible tablets (BOT), but a very low 
number of patients develop oral and esophageal candidiasis. The aim of the study is to evaluate risk factors for the develop-
ment of oral and esophageal candidiasis during budesonide therapy in EoE patients. A retrospective study was conducted to 
include all EoE patients in BOT therapy referred to our center. Prevalence, localization, and time of presentation of candidi-
asis, eosinophilic count in gastroscopy before BOT therapy, and concomitant treatment with proton pump inhibitors (PPI) and 
its dosage were reviewed. A total of 46 EoE patients in BOT therapy were included in the study. 7 patients (15%) developed 
oral and/or esophageal candidiasis. 4 patients (57%) of this group were in concomitant PPI therapy, all at 40 mg per day or 
more dosage, whereas 38% of patients without mycosis were taking this medication (41% at 40 mg per day or more). The 
mean eosinophil count before treatment was 45/HPF in patients with candidiasis infection and 33/HPF for the others without. 
Concomitant PPI therapy and high eosinophilic count may represent risk factors in developing mycosis in EoE patients.
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Introduction

Eosinophilic esophagitis (EoE) is a chronic and progressive 
disease characterized by eosinophil-predominant inflamma-
tion of the esophagus. The etiology of the disease is multi-
factorial, comprising genetic, antigenic, environmental, and 
intrinsic immune system-related factors [1].

The estimated global prevalence in adults is approxi-
mately 42.2 per 100,000 inhabitants, with an observed 
increase in incidence over the past decades. An improved 
disease recognition offers only a partial explanation for 
this epidemiological escalation [2–4]. In order to make a 
diagnosis, multiple esophageal biopsies are required, with 
a minimum of 15 eosinophils per high-power field (HPF) 
being necessary for a positive result [5].

Therapeutic options include dietary and pharmacologic 
treatments.

Until 2017, first-line therapy was represented by proton 
pump inhibitors (PPI). Even if PPIs are all licensed for the 
treatment of reflux esophagitis and non-erosive reflux dis-
ease, a specific indication for EoE is not part of the pre-
scribing information. Subsequently, the advent of topical 
corticosteroids marked a significant shift in the therapeutic 
landscape. Budesonide orodispersible tablet (BOT) is a cor-
ticosteroid formulation approved by the European Medicines 
Agency (EMA) for on-label use in EoE [6]. The approval 
was based on a randomized controlled trial (RCT) showing 
a clinical–histological remission rate of up to 57.6% after 
six weeks of treatment and of 85% after 12 weeks of treat-
ment and based on an open-label induction study showing a 
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clinical–histological remission rate of 69.9% after six weeks 
of treatment [7]. Its efficacy in terms of clinical, endoscopic, 
and histological improvement is nowadays well estab-
lished. Topical steroids have also demonstrated a favorable 
safety profile for induction and maintenance of remission 
in the  long term [8, 9]. RCTs investigating different topi-
cal steroid preparations have, in general, demonstrated a 
favorable safety profile in the short and medium term, with 
no significant increase in the incidence of serious adverse 
events among patients receiving active drugs compared to 
those receiving placebo [7]. Esophageal candidiasis (EC) 
has been reported in up to 15% of patients undergoing topi-
cal steroid treatment of all kinds [10–17]. In such instances, 
the administration of antifungal agents is recommended as 
a means of resolving the fungal infection. Long-term RCTs 
and real-life prospective studies are required to evaluate the 
incidence and severity of potential adverse effects associated 
with all kinds of topical steroidal treatment and to establish 
a framework for follow-up strategies for patients undergoing 
long-term topical steroid therapy.

The objective of this study is to identify the risk factors 
associated with the development of oral and esophageal 
candidiasis during budesonide orodispersible therapy in 
patients with eosinophilic esophagitis. To date, no studies 
have addressed this issue yet.

Material and methods

A retrospective study was conducted on all patients diag-
nosed with eosinophilic esophagitis who were undergo-
ing the induction (1 mg twice a day) and the maintenance 
(0.5 mg twice a day) phase of BOT therapy at the Fondazi-
one Policlinico Universitario A. Gemelli IRCCS between 
March 2022 and November 2023. The study included 46 
patients, of whom 40 were male.

Patients were selected by querying the Rare Gastroin-
testinal and Liver Diseases database of the Department 
of Internal Medicine and Gastroenterology, and all cases 
taking BOT therapy for active eosinophilic esophagitis 
were included.

The diagnosis of pathology was histological with a peak 
eosinophil count ≥ 15 eosinophils per high-power field in 
at least one high-power field on esophageal biopsy, in the 
absence of other causes of esophageal eosinophilia.

Patients took the tablets by pressing the tip of the tongue 
against the roof of the mouth, twice a day, without eating, 
drinking, brushing teeth, or rinsing the mouth for at least 
30 min after taking the tablets.

All types of adverse events were documented during the 
utilization of BOT. In the case of patients presenting with 
candidiasis, data were collected on the precise location of 
the infection. Oral candidiasis was reported by patients and 

subsequently confirmed by objective oral examination, man-
ifesting as white or erythematous patches in the mouth and 
throat.   Follow-up endoscopies identified scattered plaque-
like lesions adhering to the mucosa as a fungal infection of 
the esophagus, which was subsequently confirmed by his-
tological analysis.

Characteristics of infection presentation were annotated 
in terms of time of onset after initiation of BOT (weeks), 
duration of infection (days),  presence of symptoms, and 
therapeutic strategies for treatment (topical or systemic 
antifungal therapy).

The data obtained from the gastroscopic examinations 
conducted prior to the administration of steroid therapy were 
subjected to analysis. For each examination, endoscopic fea-
tures were quantified using the validated EoE Endoscopic 
Reference Score (EREFS).

The histological findings were evaluated by a detailed 
examination of the pathology reports, with specific atten-
tion paid to the precise location of the biopsy, the number 
of eosinophilic peaks, the presence of eosinophilic micro-
abscesses, basal cell hyperplasia, and other relevant features.

Histological remission was defined as peak eosinophil 
density < 15 eosinophils per 0.3 mm2. Deep/complete remis-
sion was defined as peak eosinophil density < 5 eosinophils 
per 0.3 mm2 [18].

We looked at the same data for gastroscopy performed 
12 weeks after the start of induction treatment.

Each case of discontinuation of BOT for disabling can-
didiasis was reviewed. Time and reason for discontinuation 
were analyzed.

In addition, concomitant therapies to BOT were subject to 
careful evaluation. The review encompassed the assessment 
of whether patients included in the study were concurrently 
taking other medications at the time of steroid assumption, 
with a particular focus on the use of PPI and their dos-
age. This study was approved by our Ethical Committee, 
as all patients were enrolled in an eosinophilic esophagitis 
registry previously approved by the Committee. 

Statistical analysis

Categorical variables are expressed as counts and percent-
ages, whereas continuous variables are expressed as means 
and standard deviations (SDs). The normality of data has 
been verified with the Kolmogorov-Smirnov test. Pro-
portions were compared applying the Chi-square test. A 
p-value < 0.05 was considered statistically significant. All 
the statistical analyses have been performed with Statistical 
Package for the Social Sciences (SPSS) statistical software 
(Realeased 2017, IBM SPSS Statistics for Windows, Version 
25.0; IBM Corp., Armonk, NY).
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Results

A total of 46 patients undergoing BOT therapy for EoE, 
comprising 40 males and 6 females, were included in the 
study.

The mean age of the patients was 37 ± 11 years (SD).
A comparison was made between two subgroups: one 

comprising 39 patients without candidiasis and one compris-
ing seven patients with mycosis. The clinical and pathologi-
cal features are presented in Table 1.

Candidiasis presentation and treatment

The sole adverse event documented during BOT therapy 
was oral/esophageal candidiasis. No other instances were 
reported.

No patients exhibited any predisposing factor for the 
development of mycosis, including systemic or immunosup-
pressive diseases, concomitant therapies, or an unbalanced 
diet.

Seven patients (15%) in the cohort developed candidiasis 
during BOT therapy.

Six patients (85%) were in the induction phase (1 mg 
twice a day), while one patient (15%) was in the early 
maintenance phase (0.5 mg twice a day) of the treatment 
(Fig. 1).

Five patients (71%) exhibited oral infection, while two 
patients (29%) demonstrated esophageal mycosis. Dur-
ing the induction phase (1 mg twice daily), three patients 
(42%) discontinued treatment due to recurrent (2, 67%) or 

severe oral candidiasis (1, 33%); the latter occurred sub-
sequent to a prior episode of oral candidiasis. 

In terms of the characteristics of infection presentation, 
for patients affected by oral mycosis, the time of appear-
ance after the commencement of BOT was approximately 
10 weeks for them in the induction phase and about twenty 
weeks for the patient in the maintenance phase. In patients 
with esophageal involvement, candidiasis was identified 
during the initial gastroscopy conducted following the 
induction phase.

All patients presenting oral candidiasis exhibited  symp-
toms characterized by a cotton-like sensation in the mouth 
and the presence of white plaques on the buccal mucosa, 
palate, and tongue. The infection persisted for approximately 
10 days and was successfully treated with topical antifungal 
therapy (nystatin suspension 400,000 orally four times daily 
for 10 days).

All cases of esophageal candidiasis were asymptomatic 
and detected by endoscopy. The patients were treated 
with fluconazole (400 mg orally on day 1, followed by 
200–400 mg daily for 14 days).

The treatments were efficacious in resolving the fungal 
infections in all patients.

Endoscopic and histological features

Endoscopic features before treatment are summaries with a 
mean EREFS score of 2 for patients with and without can-
didiasis side effects.

Table 1   Clinical and 
pathological features

Values are expressed as n (%)
SDs standard deviations, HPF high power field, BOT budesonide orodispersible tablets, EoE eosinophilic 
esophagitis, PPI proton pump inhibitors, EREFS EoE Endoscopic Reference Score, ns not significant 
(p-value > 0.05)

Total
(n = 46)

Patients without candidiasis 
infection
(n = 39)

Patients with 
candidiasis infection
(n = 7)

p-value

Males 40 35 5 ns
Age years ± SDs 37 ± 11 36 ± 12 42 ± 9 ns
Peak eosinophil count/HPF 

before BOT therapy ± SDs
35 ± 20 33 ± 21 45 ± 8.6 ns

Previous EoE treatment 40 (87) 34 (87) 6 (86) ns
PPI 40 (87) 34 (87) 6 (86) ns
Swallowed topical steroids 21 (46) 18 (46) 3 (43) ns
Concomitant PPI therapy 19 (41) 15 (38) 4 (57) ns
No PPI concomitant therapy 27 (59) 24 (62) 3 (43) ns
PPI < 40 mg 36 (78) 33 (85) 3 (43)  < 0.05
EREFS before BOT ≥ 2 26 (57) 22 (56) 4 (57) ns
EREFS after BOT ≥ 2 18 (39) 15 (38) 3 (42) ns
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After BOT induction phase, the mean value improved to 
1.5 for the first group and to 1.3 for the second one.

Between patients with candidiasis, 2 of them (29%) 
improved this score and 5 (71%) remained as previous.

Concerning histological features, all the 7 patients with 
fungal infection presented peak eosinophil count (PEC) > 35/
HPF before corticosteroid treatment, with mean count of 
45 ± 8.6/HPF.

Patients without candida had a mean count of 33 ± 21/
HPF.

All patients presented histologic remission after BOT 
induction treatment.

 Concomitant therapies

All patients were not taking other gastrointestinal treat-
ments nor systemic steroid therapies. Of the patients with 
candidiasis infection, 4 (57%) were in concomitant proton 
pump inhibitor therapy, all (100%) at 40 mg per day or more 
dosage (p<0.05). 3 patients of this group presented recur-
rent and severe oral candidiasis inducing discontinuation of 
treatment.

Of the patients without candidiasis infection, 15 (38%) 
were in concomitant PPI therapy, 6 (41%) at 40 mg per day 
or more dosage, and 9 (59%) at 20 mg per day.

Recurrence

 2 of the 7 patients with mycosis (28%) presented recurrent  
oral candidiasis during induction phase inducing discon-
tinuation of treatment.. They presented a peak eosinophil 
count ≥ 40/HPF at gastroscopy before treatment.

Two of them (67%) had concomitant treatment with PPI.

Discussion

Eosinophilic esophagitis is a chronic immune-mediated 
disease characterized by eosinophil-predominant inflam-
mation of the esophagus.

According to recent guidelines, topical steroids are 
effective for inducing histological and clinical remis-
sion during the induction and maintenance phases in the 
medium and long term [5, 8, 9, 15]. Other therapeutic 
options, like elimination diet and dupilumab, can be con-
sidered, but the first-line approach should be accurately 
evaluated according to patient features.

If compared to placebo, topical steroids present a good 
safety profile, without significant serious adverse events, 
as reported by several randomized controlled trials [10–12, 
15, 16].

Data from a 6-week open-label trial of the EOS-2 Pro-
gramme regarding BOT use report adverse drug reactions 
in 60 patients (33.1%) during therapy [7]. Only three of 
them experienced serious events, but not related to treat-
ment. The most frequent adverse event was represented by 
infections and infestations (12.7%) with local candidiasis 
reported for 15 patients (8.3%). For all of them, inten-
sity was mild or moderate and they recovered after local 
medical treatment. Esophageal candidiasis (EC) has been 
reported in up to 15% of patients undergoing topical ster-
oid treatment [10–12, 15, 16]. 

In our study, we investigate risk factors for the develop-
ment of oral and esophageal candidiasis during budesonide 
orodispersible tablets therapy in eosinophilic esophagitis 
patients.

Oral candidiasis is commonly caused by Candida albi-
cans, a dysmorphic yeast that can present as both hyphal 
and yeast forms depending on the environment [20, 21].

Candida is part of the normal commensal oral micro-
flora of immunocompetent individuals.

Fig. 1   Distribution of patients: 
patients without candidiasis 
(39, 85%) are reported in blue; 
patients with candidiasis (7, 
15%) are reported in yellow of 
which 6 (13%, in orange) during 
the induction phase and 1 (2%, 
in green) during the mainte-
nance phase
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Risk factors for the pathologic colonization of Candida 
include age extremes (young children and elderly), meta-
bolic diseases, immunocompromising conditions, concom-
itant infections, malnourishment, radiation therapy, organ 
transplantation, long-term steroid treatment, antibiotic 
treatment, and salivary gland hypofunction [22, 23].

Regarding EC, it has historically been associated with 
HIV (human immunodeficiency virus). Nevertheless, a 
recent study showed a decreasing prevalence of EC among 
patients with HIV. This was attributed to the rise in the use 
of highly active antiretroviral therapy. In addition, there 
was an increase in the prevalence of EC among patients 
without HIV [24]. In a recent multicenter retrospective 
case–control study, Kimchy et al. found that prior organ 
transplant, PPI, and corticosteroids were independent risk 
factors for the development of EC in patients without HIV 
[25]. Prior to this study, Ogiso et al. stated that for immu-
nocompetent patients, PPI use, atrophic gastritis, advanced 
gastric cancer, and post-gastrectomy were critical risk fac-
tors for the development of EC [26].

The association between proton pump inhibitors and 
the development of esophageal candidiasis is still not well 
established. In a study of 2018, Nassar Y. et al. reported 
this association, explaining that this treatment may be 
associated with esophageal candidiasis in immunocom-
petent patients [27]. A potential mechanism leading to this 
infectious condition is represented by reduction of gastric 
acid secretion, potentially leading to a relative state of 
hypochlorhydria, changing the pH value in the stomach 
and inducing fungal disorders [28].

In addition, PPI can significantly alter gut microbi-
ota [29], failing to restore dysbiosis of mycobiome and 
increasing colonization of Candida [30].

Furthermore, it has been reported that there is also a 
rare genetic component that predisposes to fungal infec-
tions and that has been identified in NADPH-oxidase 
malfunction [31–33] and abnormal production of some 
cytokines, such as the tumor necrosis factor α and inter-
leukin 10 [34].

In our study, we included all patients in BOT therapy. 
Of these, we identified and compared two subgroups, one 
including 39 patients who  did not develop candidiasis and 
one including patients with oral or esophageal fungal infec-
tion (7 patients, 15%), which was the only adverse event 
registered during the treatment. These data are slightly 
higher than that reported in the literature [7, 10, 18]. All 
these patients had no other risk factors for development of 
mycosis beyond steroid treatment.

Regarding concomitant therapies, all patients were not 
taking other gastrointestinal treatments nor systemic steroid 
therapies. The only concomitant therapy reported was PPI. 
In particular, of the patients with candidiasis infection, 57% 
were under this treatment, all of them (100%) at 40 mg per 

day or more dosage.  The subgroup that developed mycosis 
infection was on a statistically significative higher PPI dos-
age than the subgroup that did not develop this side effect 
(p<0.05, as shown in Table 1). On the contrary, a minor 
percentage of patients without mycosis (38%) was taking 
this medication. In this case, only 41% had a 40 mg per 
day or more dosage. As mentioned before, concomitant PPI 
therapy could represent a risk factor in developing myco-
sis in all patients, especially in those with EoE taking BOT 
therapy. According to literature [35, 36], the reasons are 
summarized in PPI-induced elimination of the gastric acid 
barrier and corticosteroid immunosuppression, both taking 
place in a major esophageal inflammation, leading to oral 
and esophageal candida colonization. In addition, a major 
PPI dosage, as in this case 40 mg per day or more, may play 
a role in predisposing the mycosis because of the increased 
efficacy and acid suppression obtained with the higher dose, 
as observed in the cohort with infection. The other group 
was taking this dose only in 41% of the total.

Another interesting result is the greater mean eosinophil 
count of 45 ± 8.6/HPF in patients with candidiasis infection 
than those without (33 ± 21/HPF). According to a post hoc 
analysis of an 8-week randomized trial by Cotton C.C. et al., 
the peak eosinophil count is not associated with severity of 
disease [37]. Nevertheless, the higher eosinophil count may 
reflect a major inflammatory weight, as also revealed mac-
roscopically. Indeed, endoscopies performed after induction 
therapy showed a lesser improvement, although not statisti-
cally significant (p>0.05), in EREFS score in patients with 
fungal infection and 71% of them did not change the score, 
remaining as previous. This may induce us to suppose that 
a consistent eosinophilic count could be another risk factor 
in developing mycosis.

The limitations of this study are primarily associated 
with its retrospective design. In fact, it lacks longitudinal 
follow-up, which is useful to understand the progression and 
the recurrence of candidiasis infection after several months. 
Secondly, the limited sample size and its application to a 
single center may limit the generalizability of the findings to 
a broader population. Lastly, although clinical observation 
is generally sufficient to detect the presence of oral candidi-
asis, oral swabs were not obtained to confirm the diagnosis.

Conclusions

Our results may suggest that concomitant PPI therapy and  
significant eosinophilic count could represent risk factors in 
developing mycosis in EoE patients. According to literature, 
major esophageal inflammation, PPI-induced elimination of 
the gastric acid barrier, and corticosteroid immunosuppres-
sion are the main mechanisms leading to oral and esopha-
geal candida colonization. Concomitant use of PPI during 
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BOT treatment in eosinophil esophagitis should be care-
fully evaluated, especially in patients with elevated eosino-
phil count. Further studies are needed in order to evaluate 
potential correlation and risk factors for the development of 
oral and esophageal candidiasis during budesonide therapy 
in EoE patients. 

Funding  Open access funding provided by Università Cattolica 
del Sacro Cuore within the CRUI-CARE Agreement. This research 
received no specific grant from any funding agency in the public, com-
mercial, or not-for-profit sectors.

Data availability  The data that support the findings of this study are 
available from the corresponding author upon reasonable request.

Declarations 

Conflict of interest  All authors declare that they have no conflicts of 
interest.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Racca F, Pellegatta G, Cataldo G, Vespa E, Carlani E, Pelaia 
C, Paoletti G, Messina MR, Nappi E, Canonica GW, Repici A, 
Heffler E (2022) Type 2 inflammation in eosinophilic esophagi-
tis: from pathophysiology to therapeutic targets. Front Physiol 
12(12):815842

	 2.	 Navarro P, Arias Á, Arias-González L, Laserna-Mendieta EJ, 
Ruiz-Ponce M, Lucendo AJ (2019) Systematic review with 
meta-analysis: the growing incidence and prevalence of eosino-
philic oesophagitis in children and adults in population-based 
studies. Aliment Pharmacol Ther 49(9):1116–1125. https://​doi.​
org/​10.​1111/​apt.​15231

	 3.	 Garber JJ, Lochhead PJ, Uchida AM, Roelstraete B, Bergman 
D, Clements MS, Ludvigsson JF (2022) Increasing incidence 
of eosinophilic esophagitis in Sweden: a nationwide popula-
tion study. Esophagus 19(4):535–541. https://​doi.​org/​10.​1007/​
s10388-​022-​00926-5

	 4.	 Laserna-Mendieta EJ, Casabona-Francés S, Amorena E, Sava-
rino EV, Pérez-Martínez I, Blas-Jhon L, et  al. Sex-related 
differences in the presentation, management and response to 
treatment of eosinophilic esophagitis: cross sectional analysis 
of EoE CONNECT registry. United European Gastroenterol J. 
2024;12(10):1388–98. https://​doi.​org/​10.​1002/​ueg2.​v12.​10 10.​
1002/​ueg2.​12699.

	 5.	 de Bortoli N, Visaggi P, Penagini R, Annibale B, Baiano 
Svizzero F, Barbara G, Bartolo O, Battaglia E, Di Sabatino A, 
De Angelis P, Docimo L, Frazzoni M, Furnari M, Iori A, Iovino 

P, Lenti MV, Marabotto E, Marasco G, Mauro A, Oliva S, Pel-
legatta G, Pesce M, Privitera AC, Puxeddu I, Racca F, Ribolsi 
M, Ridolo E, Russo S, Sarnelli G, Tolone S, Zentilin P, Zingone 
F, Barberio B, Ghisa M, Savarino EV (2024) The 1st EoETALY 
consensus on the diagnosis and management of eosinophilic 
esophagitis-current treatment and monitoring. Dig Liver Dis 
56(7):1173–1184. https://​doi.​org/​10.​1016/j.​dld.​2024.​02.​020

	 6.	 European Medicines Agency (2018) An overview of Jorveza and 
why it is authorised in the EU, viewed 2022 Sep 10

	 7.	 Miehlke S, Schlag C, Lucendo AJ, Biedermann L, Vaquero CS, 
Schmoecker C, Hayat J, Hruz P, de Ciriza Los Rios C, Bredenoord 
AJ, Vieth M, Schoepfer A, Attwood S, Mueller R, Burrack S, 
Greinwald R, Straumann A, International EOS-2 Study Group 
(2022) Budesonide orodispersible tablets for induction of remis-
sion in patients with active eosinophilic oesophagitis: a 6-week 
open-label trial of the EOS-2 Programme. United European Gas-
troenterol J 10(3):330–343. https://​doi.​org/​10.​1002/​ueg2.​12220

	 8.	 Biedermann L, Schlag C, Straumann A, Lucendo AJ, Miehlke S, 
Vieth M, et al. Efficacy and Safety of Budesonide Orodispersible 
Tablets for Eosinophilic Esophagitis up to 3 Years: An Open-
Label Extension Study Clinical Gastroenterology and Hepatology 
2025;23(12):2144–54. https://​doi.​org/​10.​1016/j.​cgh.​2024.​10.​034.

	 9.	 McCallen JD, Dave M, LaFata SS, Cameron BA, Xue AZ, Kiran 
A, et al. Topical steroids are effective and safe in patients with 
eosinophilic esophagitis over a median of 6.5 years of chronic use. 
J Clin Gastroenterol. 2025;59(8)737–43. https://​doi.​org/​10.​1097/​
MCG.​00000​00000​002081.

	10.	 Straumann A, Lucendo AJ, Miehlke S, Vieth M, Schlag C, Bie-
dermann L, Vaquero CS, de Ciriza Los Rios C, Schmoecker C, 
Madisch A, Hruz P, Hayat J, von Arnim U, Bredenoord AJ, Schu-
bert S, Mueller R, Greinwald R, Schoepfer A, Attwood S, Inter-
national EOS-2 Study Group (2020) Budesonide orodispersible 
tablets maintain remission in a randomized, placebo-controlled 
trial of patients with eosinophilic esophagitis. Gastroenterology 
159(5):1672-1685.e5. https://​doi.​org/​10.​1053/j.​gastro.​2020.​07.​
039

	11.	 Lucendo AJ, Miehlke S, Schlag C, Vieth M, von Arnim U, 
Molina-Infante J, Hartmann D, Bredenoord AJ, de Ciriza Los 
Rios C, Schubert S, Brückner S, Madisch A, Hayat J, Tack J, 
Attwood S, Mueller R, Greinwald R, Schoepfer A, Straumann 
A, International EOS-1 Study Group (2019) Efficacy of budeso-
nide orodispersible tablets as induction therapy for eosinophilic 
esophagitis in a randomized placebo-controlled trial. Gastroenter-
ology 157(1):74-86.e15. https://​doi.​org/​10.​1053/j.​gastro.​2019.​03.​
025

	12.	 Hirano I, Collins MH, Katzka DA, Mukkada VA, Falk GW, Morey 
R, Desai NK, Lan L, Williams J, Dellon ES, ORBIT1/SHP621-
301 Investigators (2022) Budesonide oral suspension improves 
outcomes in patients with eosinophilic esophagitis: results from 
a phase 3 trial. Clin Gastroenterol Hepatol 20(3):525-534.e10. 
https://​doi.​org/​10.​1016/j.​cgh.​2021.​04.​022

	13.	 Greuter T, Godat A, Ringel A, Almonte HS, Schupack D, Men-
doza G, McCright-Gill T, Dellon ES, Hirano I, Alexander J, Che-
hade M, Safroneeva E, Bussmann C, Biedermann L, Schreiner P, 
Schoepfer AM, Straumann A, Katzka DA (2021) Effectiveness 
and safety of high- vs low-dose swallowed topical steroids for 
maintenance treatment of eosinophilic esophagitis: a multicenter 
observational study. Clin Gastroenterol Hepatol 19(12):2514-
2523.e2. https://​doi.​org/​10.​1016/j.​cgh.​2020.​08.​027

	14.	 Dellon ES, Woosley JT, Arrington A, McGee SJ, Covington J, 
Moist SE, et al. Efficacy of budesonide vs fluticasone for initial 
treatment of eosinophilic esophagitis in a randomized controlled 
trial. Gastroenterology. 2019;157(1):65–73. https://​doi.​org/​10.​
1053/j.​gastro.​2019.​03.​014.

	15.	 Dellon ES, Katzka DA, Collins MH, Gupta SK, Lan L, Williams J, 
Hirano I (2019) Safety and efficacy of budesonide oral suspension 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/apt.15231
https://doi.org/10.1111/apt.15231
https://doi.org/10.1007/s10388-022-00926-5
https://doi.org/10.1007/s10388-022-00926-5
https://doi.org/10.1002/ueg2.v12.10 10.1002/ueg2.12699
https://doi.org/10.1002/ueg2.v12.10 10.1002/ueg2.12699
https://doi.org/10.1016/j.dld.2024.02.020
https://doi.org/10.1002/ueg2.12220
https://doi.org/10.1016/j.cgh.2024.10.034
https://doi.org/10.1097/MCG.0000000000002081
https://doi.org/10.1097/MCG.0000000000002081
https://doi.org/10.1053/j.gastro.2020.07.039
https://doi.org/10.1053/j.gastro.2020.07.039
https://doi.org/10.1053/j.gastro.2019.03.025
https://doi.org/10.1053/j.gastro.2019.03.025
https://doi.org/10.1016/j.cgh.2021.04.022
https://doi.org/10.1016/j.cgh.2020.08.027
https://doi.org/10.1053/j.gastro.2019.03.014
https://doi.org/10.1053/j.gastro.2019.03.014


1341Internal and Emergency Medicine (2026) 21:1335–1341	

maintenance therapy in patients with eosinophilic esophagitis. 
Clin Gastroenterol Hepatol 17(4):666-673.e8. https://​doi.​org/​10.​
1016/j.​cgh.​2018.​05.​051

	16.	 Dellon ES, Katzka DA, Collins MH, Hamdani M, Gupta SK, 
Hirano I, MP-101-06 Investigators (2017) Budesonide oral 
suspension improves symptomatic, endoscopic, and histologic 
parameters compared with placebo in patients with eosinophilic 
esophagitis. Gastroenterology 152(4):776-786.e5. https://​doi.​org/​
10.​1053/j.​gastro.​2016.​11.​021

	17.	 Schaefer ET, Fitzgerald JF, Molleston JP, Croffie JM, Pfefferkorn 
MD, Corkins MR, Lim JD, Steiner SJ, Gupta SK (2008) Com-
parison of oral prednisone and topical fluticasone in the treatment 
of eosinophilic esophagitis: a randomized trial in children. Clin 
Gastroenterol Hepatol 6(2):165–173. https://​doi.​org/​10.​1016/j.​
cgh.​2007.​11.​008

	18.	 Dhar A, Haboubi HN, Attwood SE, Auth MKH, Dunn JM, Sweis 
R, Morris D, Epstein J, Novelli MR, Hunter H, Cordell A, Hall 
S, Hayat JO, Kapur K, Moore AR, Read C, Sami SS, Turner PJ, 
Trudgill NJ (2022) British Society of Gastroenterology (BSG) 
and British Society of Paediatric Gastroenterology, Hepatology 
and Nutrition (BSPGHAN) joint consensus guidelines on the 
diagnosis and management of eosinophilic oesophagitis in chil-
dren and adults. Gut 71(8):1459–1487. https://​doi.​org/​10.​1136/​
gutjnl-​2022-​327326

	19.	 de Bortoli N, Visaggi P, Penagini R, Annibale B, Baiano Svizzero 
F, Barbara G, Bartolo O, Battaglia E, Di Sabatino A, De Angelis 
P, Docimo L, Frazzoni M, Furnari M, Iori A, Iovino P, Lenti MV, 
Marabotto E, Marasco G, Mauro A, Oliva S, Pellegatta G, Pesce 
M, Privitera AC, Puxeddu I, Racca F, Ribolsi M, Ridolo E, Russo 
S, Sarnelli G, Tolone S, Zentilin P, Zingone F, Barberio B, Ghisa 
M, Savarino EV (2024) The 1st EoETALY consensus on the diag-
nosis and management of eosinophilic esophagitis - definition, 
clinical presentation and diagnosis. Dig Liver Dis 56(6):951–963. 
https://​doi.​org/​10.​1016/j.​dld.​2024.​02.​005

	20.	 Millsop JW, Fazel N (2016) Oral candidiasis. Clin Dermatol 
34(4):487–494. https://​doi.​org/​10.​1016/j.​clind​ermat​ol.​2016.​02.​
022

	21.	 Mojazi Amiri H, Frandah W, Colmer-Hamood J, Raj R, Nugent 
K (2012) Risk factors of Candida colonization in the orophar-
ynx of patients admitted to an intensive care unit. J Mycol Med 
22(4):301–307. https://​doi.​org/​10.​1016/j.​mycmed.​2012.​08.​001

	22.	 Hellstein JW, Marek CL (2019) Candidiasis: red and white 
manifestations in the oral cavity. Head Neck Pathol 13(1):25–32. 
https://​doi.​org/​10.​1007/​s12105-​019-​01004-6

	23.	 Taylor M, Brizuela M, Raja A (2023) Oral candidiasis. StatPearls. 
StatPearls Publishing, Treasure Island

	24.	 Takahashi Y, Nagata N, Shimbo T, Nishijima T, Watanabe K, 
Aoki T, Sekine K, Okubo H, Watanabe K, Sakurai T, Yokoi C, 
Kobayakawa M, Yazaki H, Teruya K, Gatanaga H, Kikuchi Y, 
Mine S, Igari T, Takahashi Y, Mimori A, Oka S, Akiyama J, 
Uemura N (2015) Long-term trends in esophageal candidiasis 
prevalence and associated risk factors with or without HIV infec-
tion: lessons from an endoscopic study of 80,219 patients. PLoS 
One 10(7):e0133589. https://​doi.​org/​10.​1371/​journ​al.​pone.​01335​
89

	25.	 Kimchy AV, Ahmad AI, Tully L, Lester C, Sanghavi K, Jennings 
JJ (2023) Prevalence and clinical risk factors for esophageal can-
didiasis in non-human immunodeficiency virus patients: a mul-
ticenter retrospective case-control study. World J Gastrointest 
Endosc 15(6):480–490. https://​doi.​org/​10.​4253/​wjge.​v15.​i6.​480

	26.	 Ogiso H, Adachi S, Mabuchi M, Horibe Y, Ohno T, Suzuki Y, 
Yamauchi O, Kojima T, Takada E, Iwama M, Saito K, Iwash-
ita T, Ibuka T, Yasuda I, Shimizu M (2021) Risk factors for the 
development of esophageal candidiasis among patients in com-
munity hospital. Sci Rep 11(1):20663. https://​doi.​org/​10.​1038/​
s41598-​021-​00132-w

	27.	 Nassar Y, Eljabbour T, Lee H, Batool A (2018) Possible risk fac-
tors for Candida esophagitis in immunocompetent individuals. 
Gastroenterol Res 11(3):195–199. https://​doi.​org/​10.​14740/​gr101​
9w

	28.	 Corleto VD, Festa S, Di Giulio E, Annibale B (2014) Proton pump 
inhibitor therapy and potential long-term harm. Curr Opin Endo-
crinol Diabetes Obes 21(1):3–8. https://​doi.​org/​10.​1097/​MED.​
00000​00000​000031

	29.	 Takagi T, Naito Y, Inoue R, Kashiwagi S, Uchiyama K, Mizush-
ima K, Tsuchiya S, Okayama T, Dohi O, Yoshida N, Kamada K, 
Ishikawa T, Handa O, Konishi H, Okuda K, Tsujimoto Y, Ohnogi 
H, Itoh Y (2018) The influence of long-term use of proton pump 
inhibitors on the gut microbiota: an age-sex-matched case-control 
study. J Clin Biochem Nutr 62(1):100–105. https://​doi.​org/​10.​
3164/​jcbn.​17-​78

	30.	 Shi Y, Li J, Cai S, Zhao H, Zhao H, Sun G, Yang Y (2023) Proton 
pump inhibitors induced fungal dysbiosis in patients with gastroe-
sophageal reflux disease. Front Cell Infect Microbiol. https://​doi.​
org/​10.​3389/​fcimb.​2023.​12053​48

	31.	 Fusco A, Contaldo M, Savio V, Baroni A, Ferraro GA, Di Sta-
sio D, Lucchese A, Chiaromonte A, Donnarumma G, Serpico R 
(2023) An unconventional oral candidiasis in an immunocompe-
tent patient. J Fungi 9(3):295. https://​doi.​org/​10.​3390/​jof90​30295

	32.	 Naik B, Ahmed SMQ, Laha S, Das SP (2021) Genetic susceptibil-
ity to fungal infections and links to human ancestry. Front Genet 
12:709315. https://​doi.​org/​10.​3389/​fgene.​2021.​709315

	33.	 Hamad M, Mohammad MG, Abu-Elteen KH (2017) Immunity to 
human fungal infections. In: Kavanagh K (ed) Fungi biology and 
applications, 3rd edn. Wiley, New York, pp 275–298

	34.	 Deepa A, Nair BJ, Sivakumar T, Joseph AP (2014) Uncommon 
opportunistic fungal infections of oral cavity: a review. J Oral 
Maxillofac Pathol 18(2):235–243. https://​doi.​org/​10.​4103/​0973-​
029X.​140765

	35.	 Daniell HW (2016) Acid suppressing therapy as a risk factor for 
Candida esophagitis. Dis Esophagus 29(5):479–483. https://​doi.​
org/​10.​1111/​dote.​12354

	36.	 Kim KY, Jang JY, Kim JW, Shim JJ, Lee CK, Dong SH, Kim HJ, 
Kim BH, Chang YW (2013) Acid suppression therapy as a risk 
factor for Candida esophagitis. Dig Dis Sci 58(5):1282–1286. 
https://​doi.​org/​10.​1007/​s10620-​012-​2520-x

	37.	 Cotton CC, Moist SE, McGee SJ, Furuta GT, Aceves SS, Del-
lon ES (2023) A newly proposed severity index for eosino-
philic esophagitis is associated with baseline clinical features 
and successful treatment response. Clin Gastroenterol Hepatol 
21(10):2534-2542.e1. https://​doi.​org/​10.​1016/j.​cgh.​2023.​03.​047

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.cgh.2018.05.051
https://doi.org/10.1016/j.cgh.2018.05.051
https://doi.org/10.1053/j.gastro.2016.11.021
https://doi.org/10.1053/j.gastro.2016.11.021
https://doi.org/10.1016/j.cgh.2007.11.008
https://doi.org/10.1016/j.cgh.2007.11.008
https://doi.org/10.1136/gutjnl-2022-327326
https://doi.org/10.1136/gutjnl-2022-327326
https://doi.org/10.1016/j.dld.2024.02.005
https://doi.org/10.1016/j.clindermatol.2016.02.022
https://doi.org/10.1016/j.clindermatol.2016.02.022
https://doi.org/10.1016/j.mycmed.2012.08.001
https://doi.org/10.1007/s12105-019-01004-6
https://doi.org/10.1371/journal.pone.0133589
https://doi.org/10.1371/journal.pone.0133589
https://doi.org/10.4253/wjge.v15.i6.480
https://doi.org/10.1038/s41598-021-00132-w
https://doi.org/10.1038/s41598-021-00132-w
https://doi.org/10.14740/gr1019w
https://doi.org/10.14740/gr1019w
https://doi.org/10.1097/MED.0000000000000031
https://doi.org/10.1097/MED.0000000000000031
https://doi.org/10.3164/jcbn.17-78
https://doi.org/10.3164/jcbn.17-78
https://doi.org/10.3389/fcimb.2023.1205348
https://doi.org/10.3389/fcimb.2023.1205348
https://doi.org/10.3390/jof9030295
https://doi.org/10.3389/fgene.2021.709315
https://doi.org/10.4103/0973-029X.140765
https://doi.org/10.4103/0973-029X.140765
https://doi.org/10.1111/dote.12354
https://doi.org/10.1111/dote.12354
https://doi.org/10.1007/s10620-012-2520-x
https://doi.org/10.1016/j.cgh.2023.03.047

	Risk factors for oral and esophageal candidiasis during budesonide treatment in eosinophilic esophagitis patients
	Abstract
	Introduction
	Material and methods
	Statistical analysis

	Results
	Candidiasis presentation and treatment
	Endoscopic and histological features
	 Concomitant therapies
	Recurrence

	Discussion
	Conclusions
	References




