
This article has been accepted for publication and undergone full peer review but has not been 
through the copyediting, typesetting, pagination and proofreading process, which may lead to 
differences between this version and the Version of Record. Please cite this article as doi: 
10.1111/PAI.13458
 This article is protected by copyright. All rights reserved

1

2 PROFESSOR GIAN LUIGI  MARSEGLIA (Orcid ID : 0000-0003-3662-0159)

3 DR GIORGIO  CIPRANDI (Orcid ID : 0000-0001-7016-8421)

4

5

6 Article type      : Review

7

8

9 Eosinophilic gastrointestinal disorders and allergen immunotherapy: lights and shadows.
10

11 Martina Votto1*, Maria De Filippo1*, Lucia Caminiti2, Francesco Carella3, Giovanna de Castro4, 

12 Massimo Landi5, Roberta Olcese6, Mario Vernich7, Gian Luigi Marseglia1, Giorgio Ciprandi8, 

13 Salvatore Barberi7. 

14

15 1Pediatric Clinic, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy. Department of Clinical, 

16 Surgical, Diagnostic and Pediatric Sciences, University of Pavia, Piazzale Golgi, 19, 27100, Pavia, 

17 Italy.

18 2Department of Pediatrics, Allergy Unit, University of Messina, Messina, Italy.

19 3Pediatric Unit, Azienza Ospedaliera Universitaria Policlinico Giovanni XXIII, Bari Italy.

20 4Department of Pediatrics, Sapienza University of Rome, Rome, Italy.

21 5Pediatric National Healthcare System, Turin - Istituto di Biomedicina e Immunologia molecolare, 

22 Italian National Research Council, Palermo, Italy.

23 6Allergy Center, Department of Pediatrics, Istituto Giannina Gaslini, Genoa, Italy.

24 7Pediatric Unit, ASST-Rhodense, RHO Milan, Italy

25 8Allergy Clinic, Casa di cura Villa Montallegro, Genoa, Italy

26

27 *equally contributed as co-first authors. 

28

29 Corresponding author: 

30 Giorgio Ciprandi

31 Via Boselli 5, 16146 Genoa, Italy

32 gio.cip@libero.itA
cc

ep
te

d 
A

rt
ic

le

https://doi.org/10.1111/PAI.13458
https://doi.org/10.1111/PAI.13458
https://doi.org/10.1111/PAI.13458
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fpai.13458&domain=pdf&date_stamp=2021-01-27


This article is protected by copyright. All rights reserved

37 Abstract

38 Allergic diseases, such as IgE-mediated food allergy, asthma and allergic rhinitis, are 

39 relevant health problems worldwide and show an increasing prevalence. Therapies for food 

40 allergies are food avoidance and the prompt administration of intramuscular epinephrine in 

41 anaphylaxis occurring after accidental exposure. However, allergen immunotherapy (AIT) is being 

42 investigated as a new potential tool for treating severe food allergies. Effective oral 

43 immunotherapy (OIT) and epicutaneous immunotherapy (EPIT) induce desensitization and restore 

44 immune tolerance to the causal allergen. While immediate side effects are well known, the long-

45 term effects of food AIT are still underestimated. In this regard, eosinophilic gastrointestinal 

46 disorders (EGIDs), mainly eosinophilic esophagitis, have been reported as putative complications 

47 of OIT for food-allergy and sublingual immunotherapy (SLIT) for allergic asthma and rhinitis. 

48 Fortunately, these complications are usually reversible and the patient recovers after AIT 

49 discontinuation. 

50 This review summarizes current knowledge on the possible causative link between 

51 eosinophilic gastrointestinal disorders and AIT, highlighting recent evidence and controversies.

52

53 Keywords: eosinophilic gastrointestinal disorders (EGIDs), eosinophilic esophagitis (EoE), food 

54 allergy (FA), oral immunotherapy (OIT), sublingual immunotherapy (SLIT), allergen 

55 immunotherapy (AIT). 
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56 Introduction

57 Eosinophilic esophagitis (EoE), the most studied eosinophilic gastrointestinal disorder 

58 (EGID), is a chronic antigen-mediated disease which affects people of any age.1 The eosinophilic 

59 inflammation leads to a progressive esophageal dysfunction, characterized by feeding and 

60 swallowing issues and recurrent vomiting in children. In contrast, dysphagia and food bolus 

61 impaction prevail in adolescent and adult patients.1 The diagnosis of EoE requires 1) chronic 

62 symptoms, 2) suggestive endoscopic findings, such as esophageal rings, furrows, edema, stricture, 

63 narrowing and crepe-paper mucosa, 3) more than 15 eosinophils/high-power field (HPF) in 

64 esophageal biopsy specimens, 4) the exclusion of other causes of esophageal eosinophilia.2, 3 The 

65 overall prevalence of EoE has considerably increased in the last few decades and is currently 

66 estimated to be 0.5-1/1,000 subjects.4,5 However, EoE is detected in 2.4% - 6.6% of patients 

67 undergoing endoscopy for any gastrointestinal (GI) indication, and in about 50%, of patients 

68 showing food bolus impaction.5 EoE is a multifactorial disorder which results from the 

69 combination of genetic predisposition, epithelial barrier dysfunction, environmental risk factors 

70 and allergen sensitization. All these factors lead to the type 2 inflammation of the esophagus.6 

71 Non-esophageal EGIDs are uncommon inflammatory diseases caused by allergic and possibly 

72 autoimmune inflammation, which affects the GI tract distally to the esophagus. The diagnostic 

73 work-up of these conditions requires ruling out other causes of intestinal eosinophilia.7, 8 Based on 

74 the GI tract involved, non-esophageal EGIDs can be distinguished in eosinophilic gastritis (EoG), 

75 gastroenteritis (EoGE) and colitis (EoC). Unlikely EoE, non-esophageal EGIDs currently 

76 represent a clinical enigma for clinicians, and standardized guidelines for their diagnosis and 

77 treatment are still lacking.8

78 IgE-mediated food allergy is a global health issue, affecting from 2% to 8% of the US 

79 population and increasing in prevalence.9 The classical therapeutical approaches for food allergy 

80 include allergen avoidance and the prompt administration of intramuscular epinephrine in case of 

81 anaphylaxis. However, food avoidance significantly impacts the allergic patients’ quality of life, 

82 mainly due to the fear of experiencing severe symptoms; moreover, life-threatening accidental 

83 exposure to the causal allergen limits its efficacy. In this context, oral allergen immunotherapy 

84 (AIT), such as the administration per os of the culprit allergen (oral immunotherapy), is being 

85 investigated as a new potential tool for treating severe food allergies. In January 2020, the oral 

86 immunotherapy (OIT) treatment for peanut allergy received approval from the U.S. Food and A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

87 Drug Administration (FDA). Although the desensitization schedules vary according to the 

88 individual Centers’ clinical experience, the OIT is generally based on an initial rapid dose 

89 escalation phase followed by a buildup phase lasting several weeks or months in order to reach the 

90 maintenance dose.10-12 The aim of the OIT is the achievement of a temporary state (immune 

91 tolerance) in which the patient can safely assume a specific amount of the culprit food allergen 

92 without life-threatening reactions (desensitization).10-12 To maintain the desensitization state, 

93 patients should continue consuming the tolerated final dose of the food allergen regularly. Mild-

94 moderate side effects typically occur during the administration and escalation of the initial doses 

95 and usually require no treatment or antihistamine.10-12 The medium- and long-term complications 

96 of OIT are still unknown and little studied. However, food OIT has been suggested as one of the 

97 possible risk factors of EGIDs, mostly EoE; namely, 2.7% of patients who have received OIT for 

98 food allergy developed esophageal inflammation.6, 13 

99 Both subcutaneous AIT (SCIT) and sublingual (SLIT) has emerged as an effective and safe 

100 alternative treatment in patients with allergic rhinitis and well-controlled asthma and has been 

101 shown to modify the underlying cause of these diseases with long-term benefits.14 To date, the 

102 connection between SLIT for allergic rhinitis and asthma and the subsequent development of 

103 EGIDs was described in a few case reports.15, 16 

104 A scoping review of articles was performed via the online database PubMed, combining 

105 the terms “allergen immunotherapy” AND “eosinophilic gastrointestinal disorders” OR “allergen 

106 immunotherapy” AND “eosinophilic esophagitis”. The review of literature was performed in 

107 October 2020, including the publication years 1990–2020. All studies that met the following 

108 criteria were included: 1) case reports, clinical trials, cross-sectional and cohort studies published 

109 in English in peer-reviewed journals, 2) participants were children and adult patients with a 

110 diagnosis of EGIDs histologically confirmed. Potentially eligible publications were manually 

111 screened and reviewed, and nonrelevant publications were excluded (Figure 1).

112

113 Oral Immunotherapy and EGIDs. The chicken or egg: which came first?

114 The first case of EoE during OIT for peanut allergy was reported by Hofmann et al. in 

115 2009 (Table 1).17 Among 28 children enrolled in the US study, one patient developed EoE and A
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116 achieved disease remission after discontinuing peanut OIT.17 Two years later, Ridolo et al. 

117 described the first Italian case of an 11-year-old boy who developed dysphagia for solid foods and 

118 dyspepsia five months after completing the OIT protocol and recovered after an egg-free diet and 

119 oral steroid therapy.18 A large retrospective study of 110 Spanish children undergoing milk OIT 

120 reported three cases of EoE that recovered after a complete milk-free diet combined with proton 

121 pump inhibitors (PPI) and swallowed corticosteroids.19 A randomized clinical trial comparing the 

122 efficacy of the OIT and elimination diet for egg allergy showed that in the OIT group, one 

123 developed EoE and stopped the immunotherapy.20 The first Portuguese case report concerned a 3-

124 year-old girl who developed EoE during milk OIT and recovered after the OIT discontinuation 

125 and administration of swallowed corticosteroids.21 Semancik and Sayej described three pediatric 

126 cases of EoE during peanut OIT.22 Those children presented gastrointestinal symptoms a few 

127 weeks after the beginning of the peanut OIT, with clinical improvement after OIT 

128 discontinuation.22 A prospective Spanish study of 128 children undergoing milk and egg OIT 

129 reported eight cases of EGID.23 Six patients with EoE developed vomiting and dysphagia, and two 

130 children with EoGE presented severe gastrointestinal symptoms and diarrhea.23 A cohort study of 

131 18 children undergoing OIT for milk allergy reported the first Iranian case of EoE in a 3-year-old 

132 girl.24 In a case series of 57 Spanish children undergoing milk OIT, EoE was diagnosed in 3 

133 patients, who achieved remission after OIT discontinuation.25 A recent prospective study of 90 

134 children who underwent egg OIT reported EoE in three patients.26 OIT discontinuation was not 

135 effective and patients were successfully treated with a milk-free diet and swallowed 

136 corticosteroids.26 Finally, in a large retrospective US study of 783 patients aged 3.5 to 48.3 years 

137 who were treated with peanut OIT, only nine patients developed EoE during the buildup and 

138 maintenance phase.27 

139 EoE is a disease characterized by symptoms related to esophageal dysfunction and 

140 eosinophilic inflammation.28 Although esophageal symptoms are required for the diagnosis of 

141 EoE, they may not accurately reflect endoscopic and/or histologic findings, and possible 

142 inconsistency between clinical and pathological findings has been observed.29 During the 

143 desensitization schedule, immediate and delayed GI symptoms are commonly reported, while the 

144 diagnosis of EoE, endoscopically confirmed, only occurs in 5.3% of OIT patients.16 GI symptoms 

145 associated with peripheral eosinophilia were described as adverse responses to OIT for different 

146 foods in 8% up to 14% of children and have been defined as OIT-induced gastrointestinal and A
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147 eosinophilic responses (OITIGER). In addition to the most known immediate IgE-mediated 

148 reactions, recurrent non-IgE mediated GI symptoms, mostly vomiting, during the OIT 

149 individualized regimen have been reported 2-6 hours after the oral dose administration.30-32 

150 OITIGER symptoms appear in the first 2-3 months of OIT treatment and are reversible or transient 

151 in most children, modifying the protocol with an individualized and slower dosing regimen.31 

152 Although OITIGER patients may develop EoE, most of them can continue the desensitization 

153 protocol with complete remission of the GI symptoms without requiring further endoscopies. 

154 Patients and their parents were generally reluctant to perform GI endoscopies, because the 

155 reduction or discontinuation of dosing improves the symptoms, and children do not show 

156 dysphagia or food impaction. Evaluation at baseline, during symptom flares, and in the remission 

157 phase should be performed to fully characterize this clinical entity and its possible pathogenetic 

158 relationship with EoE.

159 Although EoE is a possible long-term complication in about 3% of patients undergoing 

160 OIT for food allergies,13 a preexisting esophageal eosinophilia was recently found before the 

161 beginning of the desensitization in adults with IgE-mediated peanut allergy.33 Moreover, a recent 

162 randomized placebo-controlled trial (clinicaltrials.gov no: NCT02103270) reported esophageal 

163 eosinophilia in most patients who underwent peanut OIT at week 52, that resolved at the end of 

164 the maintaining phase.34

165 Despite different etiological mechanisms, IgE-mediated food allergy and eosinophilic GI 

166 disorders are strongly related.35 Patients with IgE-mediated food allergy have a significantly 

167 increased risk (118 times) of developing EoE subsequently in their life, as a late manifestation of 

168 the atopic march.36, 37 On the contrary, it has been proposed that after a period of a food 

169 elimination diet, patients with EoE might develop IgE-mediated hypersensitivity when the food is 

170 reintroduced.38 Interestingly, a common pathogenic mechanism between EoE and food allergy is 

171 the intestinal epithelial barrier disruption.39 Eosinophils are multifunctional cells that generally 

172 colonize the GI tracts, with the exception of the esophagus.40 Also, intestinal eosinophils are 

173 involved in pivotal homeostatic functions and play essential regulatory roles in epithelial barrier 

174 maintenance through mucus and IgA production, tissue repair and remodeling.41-43 In addition to 

175 EGIDs, several chronic diseases can be characterized by increased GI eosinophils, such as 

176 inflammatory bowel disease, celiac disease, malignancy, vasculitis and connective tissue A
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177 disorders.8 It is still unclear if esophageal or intestinal eosinophilia might eventually progress to 

178 EoE or non-esophageal EGIDs without OIT or whether or not the chronic exposure to the food 

179 allergen might increase the preexisting eosinophilic inflammation. 

180 The immunological effects of OIT are complex and concern changes in cytokine responses 

181 (switch on the IL-10 pathway), reduced levels of allergen-specific IgE, increased levels of 

182 allergen-specific IgG4 and regulatory T-cells and the downregulation of the type 2 inflammation.24 

183 The increase of food-specific IgG4 and its subsequent deposition in the esophagus was the most 

184 studied mechanism of EoE pathophysiology during OIT.44 The immune complexes are produced 

185 when the patient is exposed to high amounts of relevant antigens, as is likely the case in EoE 

186 because of local barrier dysfunction.44 Whether or not these immune complexes further bind food 

187 allergens or other antigens or decrease inducing disease remission is currently unknown. 

188 Moreover, IL-10, released by tissue eosinophils, might play a central role in driving IgG4 class-

189 switch.44 In the setting of chronic antigen stimulation situations, such as those occurring in allergic 

190 epithelial barrier diseases and conditions characterized by impaired gastrointestinal mucosa, levels 

191 of IL-10 and IgG4 tend to be high.44 Otherwise, IgG4 could represent an epiphenomenon linked to 

192 the immune response that leads to the esophageal inflammation.44 Therefore, the pathogenetic role 

193 of IgG4 in EoE is still controversial and requires further research. 

194 No studies have assessed the rate of non-esophageal EGIDs in children and adults 

195 undergoing the OIT for food allergy. To date, only anecdotal case reports have been described. 

196 The pathogenesis of non-esophageal EGIDs is still unknown. However, non-esophageal EGIDs 

197 can be considered a type 2 inflammatory disease, driven by allergen exposure that leads to the 

198 pathological eosinophilic intestinal inflammation.8, 45 Indeed, empirical elimination and elemental 

199 diets effectively improve GI symptoms and intestinal inflammation, suggesting that exposure to 

200 food allergens might be the possible trigger in most affected patients.8, 45 A significant group of 

201 patients with non-esophageal EGIDs shows a history of concomitant allergic diseases, including 

202 IgE-mediated food allergy.46 In this context, the initial treatment of non-esophageal EGIDs is 

203 usually the dietary approach, but oral corticosteroids have been reported as a second therapeutical 

204 choice.8, 45

205 A
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206 The controversial relationship between aeroallergens and EGIDs

207 The first report of EGIDs following SLIT was described in 2013 by Miehlke et al.47 A 44-

208 year-old woman with asthma and allergic rhinitis, developed EoE during SLIT for birch, hazelnut 

209 and alder allergies (Table 2).47 Clinical manifestations and histological findings resolved four 

210 weeks after the discontinuation of SLIT.47 In another similar report, Antico and Fante described a 

211 23-year-old female who developed heartburn, retrosternal pain and dysphagia four weeks after the 

212 initiation of SLIT for dust mite and grass allergies.48 The esophageal biopsy confirmed the 

213 diagnosis of EoE, and symptoms resolved after the cessation of SLIT.48 A 10-year-old girl with 

214 asthma and allergic rhinitis developed severe GI symptoms (vomiting and retrosternal chest 

215 discomfort) and weight loss six weeks after the beginning of SLIT for dust mites allergy.49 Upper 

216 endoscopy and histological findings were suggestive of EoE.49 After discontinuation of the SLIT, 

217 the patient achieved a complete resolution of symptoms and esophageal inflammation.49 More 

218 recently, Wells et al. described a case of a 10-year-old boy with a previous diagnosis of EoE, who 

219 developed a new disease flare after only one week of grass pollen SLIT for allergic rhinitis and 

220 well-controlled asthma.50 

221 The real incidence rate of EoE following SLIT is still underestimated.51 However, in the 

222 US, contraindications for SLIT also include a history of EoE. SLIT may induce EoE with the same 

223 pathogenetic mechanism of OIT that is related to the chronic antigenic exposure in patients with a 

224 robust allergic susceptibility. While attenuating the IgE-mediated immune reactions, the 

225 progressive entrance of the culprit allergen might induce a chronic stimulation of the immune 

226 system with the consequent activation of tissue eosinophils and Foxp3-expressing T-cells, and the 

227 release of cytokines, such as IL-10, IL-5.24, 47, 49, 52, 53 Although most EoE patients achieve disease 

228 remission with a food elimination diet, the lack of an adequate diet response in a significant 

229 number of subjects may suggest that aeroallergens other than food antigens can play a pathogenic 

230 role.54, 55 Aeroallergens can trigger and exacerbate EoE; in fact, the SLIT discontinuation 

231 improves esophageal inflammation.47-50, 56-59 Several single-center studies have evaluated the 

232 seasonality and the potential role of aeroallergens in EoE development and reactivation.60-62 

233 Cohort studies reported that children and adolescents with EoE might develop exacerbations in 

234 esophageal inflammation during the pollen season depending on the specific aeroallergens to 

235 which they are sensitized.63, 64 However, patients’ follow-up data are not available, rendering the A
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236 real cause-effect mechanism inconsistent. Furthermore, the association between EoE relapse and 

237 season is still controversial, and available results were contradictory.6, 65-70 

238 Moreover, the latency between the inflammatory effects of ingested allergens and the 

239 appearance of GI symptoms can be exceptionally variable. Whether SLIT is the real trigger of 

240 EoE or whether asymptomatic eosinophilic inflammation is already present before the 

241 desensitization protocol is still unknown. Also, no clinical trials have currently assessed a latent 

242 esophageal inflammation in patients before the beginning of SLIT for allergic rhinitis and well-

243 controlled asthma. 

244

245 EPIT a new potential tool to treat EoE

246 The cornerstone of pediatric EoE therapy is the off-label use of oral topical steroids and the 

247 elimination of the culprit antigen(s) from the diet. Swallowed steroids are generally effective in 

248 inducing EoE remission in 53-95% of patients.1 However, patients may develop new EoE flares 

249 when the therapy is suspended. No data on the long-term safety of swallowed steroids is currently 

250 available. Potential growth retardation, bone demineralization and adrenal suppression have been 

251 reported as potential side effects of swallowed steroid treatment.1 Food elimination diets are 

252 equally effective and are generally based on avoidance of the most common food allergens (milk, 

253 wheat, soy, egg, fish and shellfish, nuts) or the prescription of an exclusive elemental formula. The 

254 compliance to the elemental diet is significantly impaired by taste, restricted meal variety and lack 

255 of insurance coverage.71 Furthermore, restrictive diets may compromise the patients’ growth and 

256 nutritional status, lead to nutritional deficiencies and decrease patients’ quality of life.71

257 Epicutaneous immunotherapy (EPIT) is an experimental immunotherapy based on a low 

258 dose of allergen exposure through the skin to induce desensitization and reduce cell activation in 

259 response to food antigens. In animal models of EGIDs, the EPIT treatment for peanut allergy 

260 effectively prevented intestinal inflammation due to chronic exposure to peanuts.72, 73 The EPIT 

261 protocol has been successfully used to desensitize children with cow’s milk and peanut IgE-

262 mediated food allergies.74 Recently, EPIT was proposed as a new treatment of EoE, showing 

263 exciting and encouraging results in children.75 In a phase 2 double-blind controlled trial, Spergel et A
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264 al. reported that EPIT for milk allergy was safe and reduced esophageal inflammation (< 15 

265 eos/HPF) in 47% of EoE enrolled children.75 The same research group recently reported that 

266 children could tolerate milk without developing GI symptoms two years after the discontinuation 

267 of the EPIT protocol.76 These data suggest that EPIT may also be safe and effective in treating 

268 non-IgE mediated food diseases, and its immunological effects may be sustained and persistent.

269

270 Conclusion

271 The prevalence of IgE-mediated allergic diseases is increasing worldwide. These 

272 conditions significantly impact the patients’ and their caregivers’ quality of life. To date, AIT is 

273 the only treatment that could modify the natural history of allergic diseases, favoring the transition 

274 from the immediate IgE-mediated disease mechanism to immune tolerance. Current evidence 

275 suggests that EoE could be a complication of OIT or SLIT for food and respiratory allergies, 

276 respectively. Non-esophageal EGIDs are currently reported as an infrequent side effect of OIT. 

277 However, available data are insufficient to demonstrate AIT’s causative role in the development of 

278 EGIDs.

279 The specific phase (dose escalation or maintenance therapy) of OIT or SLIT in which 

280 patients become at the highest risk for EGIDs development needs to be defined. It is still unknown 

281 whether EoE has been previously developed or is a consequence of the prolonged allergen 

282 exposure during the maintenance phase or if it eventually resolves.15 Providers should be aware of 

283 the risk of developing EGIDs, mostly during OIT. When recurrent gastrointestinal symptoms are 

284 observed during food AIT or SLIT, the diagnosis of EGIDs should be promptly considered, and 

285 patients should undergo GI endoscopy or less invasive diagnostic tools, such as the esophageal 

286 string test.77, 78 Fortunately, these complications seem to be reversible by early diagnosis and 

287 cessation of OIT and SLIT. However, a strict and prolonged follow-up of the patients undergoing 

288 OIT is recommended to detect possible long-term adverse events. 

289 Three possible hypotheses could explain the occurrence of EGIDs during OIT and should 

290 be investigated: 1) the subclinical eosinophilic inflammation might exist before the desensitization 

291 procedure; 2) EGIDs might develop regardless of OIT; 3) OIT might induce EGIDs.31 Further A
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292 studies are required in order to assess the natural history and the specific management options of 

293 EGIDs in patients who previously underwent AIT. 
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298 Key message 

299 Allergen immunotherapy has proven to be an effective treatment for IgE-mediated diseases, 

300 including food allergy, allergic rhinitis and asthma. Eosinophilic gastrointestinal disorders are rare 

301 disorders that might complicate oral and - in anecdotal cases - sublingual immunotherapy 

302 protocols. However, significant esophageal eosinophilia has been reported in allergic patients prior 

303 to the beginning of oral immunotherapy. According to the current state of knowledge, clinicians 

304 should always consider the risk of EGIDs in patients treated with allergen immunotherapy and 

305 promptly perform diagnostic tests, in order to rule out these conditions. 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

306 References

307 1. Furuta GT, Katzka DA. Eosinophilic Esophagitis. N Engl J Med. 2015;373:1640-8. 

308 2. Dellon ES, Liacouras CA, Molina-Infante J, et al. Updated International Consensus 

309 Diagnostic Criteria for Eosinophilic Esophagitis: Proceedings of the AGREE Conference. 

310 Gastroenterology. 2018;155:1022-33. 

311 3. Spergel JM, Dellon ES, Liacouras CA, et al. Summary of the updated international 

312 consensus diagnostic criteria for eosinophilic esophagitis: AGREE conference. Ann 

313 Allergy Asthma Immunol. 2018;121:281-4. 

314 4. Straumann A, Simon HU: Eosinophilic esophagitis: escalating epidemiology? J Allergy 

315 Clin Immunol 2005;115:418–9. 

316 5. Dellon ES, Hirano I. Epidemiology and Natural History of Eosinophilic Esophagitis. 

317 Gastroenterology. 2018;154:319-32. 

318 6. Votto M, Marseglia GL, De Filippo M, et al. Early Life Risk Factors in Pediatric EoE: 

319 Could We Prevent This Modern Disease? Front Pediatr. 2020;8:263. 

320 7. Mori F, Barni S, Saretta F, et al. Epidemiology of rare allergic diseases in children. Pediatr 

321 Allergy Immunol. 2020;S26:39-42. 

322 8. Licari A, Votto M, D'Auria E, et al. Eosinophilic Gastrointestinal Diseases in Children: A 

323 Practical Review. Curr Pediatr Rev. 2020;16:106-14. 

324 9. Gupta RS, Springston EE, Warrier MR, et al. The prevalence, severity, and distribution of 

325 childhood food allergy in the United States. Pediatrics. 2011;128: e9–17. 

326 10. Wood RA: Food allergen immunotherapy: current status and prospects for the future. J 

327 Allergy Clin Immunol. 2016;137:973–82. 

328 11. Burbank AJ, Burks W. Food specific oral immunotherapy: a potential treatment for food 

329 allergy. Expert Rev Gastroenterol Hepatol. 2015;9:1147–59. 

330 12. Licari A, Manti S, Marseglia A, et al. Food Allergies: Current and Future Treatments. 

331 Medicina (Kaunas). 2019;55:120. 

332 13. Lucendo AJ, Arias A, Tenias JM. Relation between eosinophilic esophagitis and oral 

333 immunotherapy for food allergy: a systematic review with meta-analysis. Ann Allergy 

334 Asthma Immunol. 2014;113:624-9. 

335 14. Tosca MA, Licari A, Olcese R,et al. Immunotherapy and Asthma in Children. Front 

336 Pediatr. 2018;6:231. A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

337 15. Cafone J, Capucilli P, Hill DA, et al. Eosinophilic esophagitis during sublingual and oral 

338 allergen immunotherapy. Curr Opin Allergy Clin Immunol. 2019;19:350-7. 

339 16. Petroni D, Spergel JM. Eosinophilic esophagitis and symptoms possibly related to 

340 eosinophilic esophagitis in oral immunotherapy. Ann Allergy Asthma Immunol. 

341 2018;120:237-40. 

342 17. Hofmann AM, Scurlock AM, Jones SM, et al: Safety of a peanut oral immunotherapy 

343 protocol in children with peanut allergy. J Allergy Clin Immunol. 2009;124:286–91. 

344 18. Ridolo E, De Angelis GL, Dall’Aglio P. Eosinophilic esophagitis after specific oral 

345 tolerance induction for egg protein. Ann Allergy Asthma Immunol. 2011;106:73–4. 

346 19. Sánchez-García S, Rodríguez Del Río P, Escudero C, et al. Possible eosinophilic 

347 esophagitis induced by milk oral immunotherapy. J Allergy Clin Immunol. 

348 2012;129:1155–57. 

349 20. Fuentes-Aparicio V, Alvarez-Perea A, Infante S, et al. Specific oral tolerance induction in 

350 paediatric patients with persistent egg allergy. Allergol Immunopathol (Madr). 

351 2013;41:143–50. 

352 21. Morais Silva P, Antunes J, Chambel M, et al. diagnosis of eosinophilic esophagitis in an 

353 infant undergoing milk oral immunotherapy - a case report. Eur Ann Allergy Clin 

354 Immunol. 2014;46:154-6. 

355 22. Semancik E, Sayej WN. Oral immunotherapy for peanut allergy induces eosinophilic 

356 esophagitis: three pediatric case reports. Pediatr Allergy Immunol. 2016;27:539–41. 

357 23. Echeverría-Zudaire LÁ, Fernández-Fernández S, Rayo-Fernández A, et al. Primary 

358 eosinophilic gastrointestinal disorders in children who have received food oral 

359 immunotherapy. Allergol Immunopathol (Madr). 2016;44:531– 36. 

360 24. Babaie D, Mesdaghi M, Nishino M, et al. Oral and Sublingual Immunotherapy: Potential 

361 Causes for Eosinophilic Gastrointestinal Disorders? Int Arch Allergy Immunol. 

362 2017;172:89-98. 

363 25. Gómez Torrijos E, Mendez Díaz Y, Moreno Lozano L, et al. Frequency and Course of 

364 Eosinophilic Esophagitis During Oral Immunotherapy for Cow's Milk Allergy in a Series 

365 of 57 Children. J Investig Allergol Clin Immunol. 2017;27:132-3. 

366 26. García Rodríguez R, Morano Lozano L, Extremera Ortega A, et al. Eosinophilic 

367 Esophagitis Is Probably a Comorbid Condition in Egg-Allergic Patients Undergoing Egg 

368 Oral Immunotherapy. J Investig Allergol Clin Immunol. 2020;30:60-1. A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

369 27. Afinogenova Y, Rubin TN, Patel SD, et al. Community Private Practice Clinical 

370 Experience with Peanut Oral Immunotherapy. J Allergy Clin Immunol Pract. 2020;8:2727-

371 35. 

372 28. Liacouras CA, Furuta GT, Hirano I, et al. Eosinophilic esophagitis: updated consensus 

373 recommendations for children and adults. J Allergy Clin Immunol. 2011;128:3–20. 

374 29. Safroneeva E, Straumann A, Coslovsky M, et al. Symptoms have modest accuracy in 

375 detecting endoscopic and histologic remission in adults with eosinophilic esophagitis. 

376 Gastroenterology. 2016;150:581–90. 

377 30. Goldberg MR, Elizur A, Nachshon L, et al. Oral immunotherapy-induced gastrointestinal 

378 symptoms and peripheral blood eosinophil responses. J Allergy Clin Immunol. 

379 2017;139:1388-90.

380 31. Goldberg MR, Nachshon L, Levy MB, et al. Risk Factors and Treatment Outcomes for 

381 Oral Immunotherapy-Induced Gastrointestinal Symptoms and Eosinophilic Responses 

382 (OITIGER). J Allergy Clin Immunol Pract. 2020;8:125-31. 

383 32. Wasserman RL, Hague AR, Pence DM, et al. Real-world experience with oral peanut 

384 immunotherapy: lessons learned from 270 patients. J Allergy Clin Immunol Pract 

385 2019;7:418-26.

386 33. Wright BL, Fernandez-Becker NQ, Kambham N, et al. Baseline Gastrointestinal 

387 Eosinophilia Is Common in Oral Immunotherapy Subjects with IgE-Mediated Peanut 

388 Allergy. Front Immunol. 2018;9:2624. 

389 34. Wright BL, Fernandez-Becker NQ, Kambham N, et al. Gastrointestinal Eosinophil 

390 Responses in a Longitudinal, Randomized Trial of Peanut Oral Immunotherapy. Clin 

391 Gastroenterol Hepatol. 2020:S1542-3565(20)30676-5. 

392 35. Pelz BJ, Wechsler JB, Amsden K, et al. IgE-associated food allergy alters the presentation 

393 of paediatric eosinophilic esophagitis. Clin Exp Allergy. 2016;46:1431-40. 

394 36. Hill DA, Dudley JW, Sperge l JM. The Prevalence of Eosinophilic Esophagitis in Pediatric 

395 Patients with IgE-Mediated Food Allergy. J Allergy Clin Immunol Pract. 2017;5:369-75. 

396 37. Hill DA, Grundmeier RW, Ramos M, et al. Eosinophilic Esophagitis Is a Late 

397 Manifestation of the Allergic March. J Allergy Clin Immunol Pract. 2018;6:1528-33. 

398 38. Hill DA, Shuker M, Cianferoni A, et al. The development of IgE-mediated immediate 

399 hypersensitivity after the diagnosis of eosinophilic esophagitis to the same food. J Allergy 

400 Clin Immunol Pract. 2015;3:123-4. A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

401 39. Simon D, Page B, Vogel M, et al. evidence of an abnormal epithelial barrier in active, 

402 untreated and corticosteroid-treated eosinophilic esophagitis. Allergy. 201873:239–47. 

403 40. Yantiss RK. Eosinophils in the GI tract: how many is too many and what do they mean? 

404 Mod Pathol. 2015;28:S7–21. 

405 41. Rodrigo S, Abboud G, Oh D, et al. High intraepithelial eosinophil counts in esophageal 

406 squamous epithelium are not specific for eosinophilic esophagitis in adults. Am J 

407 Gastroenterol. 2008. 103:435–42. 

408 42. Lee JJ, Jacobsen EA, McGarry MP, et al. Eosinophils in health and disease: the LIAR 

409 hypothesis. Clin Exp Allergy. 2010;40:563–75. 

410 43. Travers J, Rothenberg ME. Eosinophils in mucosal immune responses. Mucosal Immunol. 

411 2015;8:464–75. 

412 44. McGowan EC, Platts-Mills TAE, Wilson JM. Food allergy, eosinophilic esophagitis, and 

413 the enigma of IgG4. Ann Allergy Asthma Immunol. 2019;122:563-4. 

414 45. Walker MM, Potter M, Talley NJ. Eosinophilic gastroenteritis and other eosinophilic gut 

415 diseases distal to the oesophagus. Lancet Gastroenterol Hepatol. 2018;3:271-80. 

416 46. Pesek RD, Reed CC, Muir AB, et al. Increasing Rates of Diagnosis, Substantial Co-

417 Occurrence, and Variable Treatment Patterns of Eosinophilic Gastritis, Gastroenteritis, and 

418 Colitis Based on 10-Year Data Across a Multicenter Consortium. Am J Gastroenterol. 

419 2019;114:984-94.  

420 47. Miehlke S, Alpan O, Schroder S, et al. Induction of eosinophilic esophagitis by sublingual 

421 pollen immunotherapy. Case Rep Gastroenterol 2013;7:363–8. 

422 48. Antico A, Fante R. Esophageal hypereosinophilia induced by grass sublingual 

423 immunotherapy. J Allergy Clin Immunol 2014;133:1482 – 84. 

424 49. Béné J, Ley D, Roboubi R, et al. Eosinophilic esophagitis after desensitization to dust 

425 mites with sublingual immunotherapy. Ann Allergy Asthma Immunol 2016;116:583–84. 

426 50. Wells R, Fox AT, Furman M. Recurrence of eosinophilic oesophagitis with subcutaneous 

427 grass pollen immunotherapy. BMJ Case Rep. 2018;2018:bcr2017223465. 

428 51. Epstein TG, Calabria C, Cox LS, et al. Current Evidence on Safety and Practical 

429 Considerations for Administration of Sublingual Allergen Immunotherapy (SLIT) in the 

430 United States. J Allergy Clin Immunol Pract. 2017;5:34-40.

431 52. Akuthota P, Weller PF. Spectrum of eosinophilic end organ manifestations. Immunol 

432 Allergy Clin North Am 2015;35:403–11. A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

433 53. Aceves SS, Ackerman SJ. Relationships between eosinophilic inflammation, tissue 

434 remodeling, and fibrosis in eosinophilic esophagitis. Immunol Allergy Clin North Am 

435 2009;29:197–211. 

436 54. Arias A, Gonzalez-Cervera J, Tenias JM, et al. efficacy of dietary interventions for 

437 inducing histologic remission in patients with eosinophilic esophagitis: a systematic review 

438 and meta-analysis. Gastroenterology. 2014;146:1639–48. 

439 55. Kelly KJ, Lazenby AJ, Rowe PC, et al. Eosinophilic esophagitis attributed to 

440 gastroesophageal reflux: improvement with an amino acid-based formula. 

441 Gastroenterology. 1995;109:1503–12.  

442 56. Assa'ad AH, Putnam PE, Collins MH, et al. Pediatric patients with eosinophilic 

443 esophagitis: an 8-year follow-up. J Allergy Clin Immunol. 2007;119:731–8. 

444 57. Sugnanam KK, Collins JT, Smith PK, et al. Dichotomy of food and inhalant allergen 

445 sensitization in eosinophilic esophagitis. Allergy. 2007;62:1257–60. 

446 58. Rokosz M, Bauer C, Schroeder S. Eosinophilic esophagitis induced by aeroallergen 

447 sublingual immunotherapy in an enteral feeding tube-dependent pediatric patient. Ann 

448 Allergy Asthma Immunol. 2017;119:88-9. 

449 59. Kawashima K, Ishihara S, Masuhara M, et al. Development of eosinophilic esophagitis 

450 following sublingual immunotherapy with cedar pollen extract: A case report. Allergol Int. 

451 2018;67:515-17. 

452 60. Wang FY, Gupta SK, Fitzgerald JF. Is there a seasonal variation in the incidence or 

453 intensity of allergic eosinophilic esophagitis in newly diagnosed children? J Clin 

454 Gastroenterol. 2007;41:451–3. 

455 61. Fahey L, Robinson G, Weinberger K, et al. Correlation between aeroallergen levels and 

456 new diagnosis of eosinophilic esophagitis in New York City. J Pediatr Gastroenterol Nutr. 

457 2017;64:22–5. 

458 62. Moawad FJ, Veerappan GR, Lake JM, et al. Correlation between eosinophilic oesophagitis 

459 and aeroallergens. Aliment Pharmacol Ther. 2010;31:509–15. 

460 63. Ram G, Lee J, Ott M, et al. Seasonal exacerbation of esophageal eosinophilia in children 

461 with eosinophilic esophagitis and allergic rhinitis. Ann Allergy Asthma Immunol. 

462 2015;115:224-28. 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

463 64. Reed CC, Iglesia EGA, Commins SP, et al. Seasonal exacerbation of eosinophilic 

464 esophagitis histologic activity in adults and children implicates role of aeroallergens. Ann 

465 Allergy Asthma Immunol. 2019;122:296-301. 

466 65. Wang FY, Gupta SK, Fitzgerald JF. Is there a seasonal variation in the incidence or 

467 intensity of allergic eosinophilic esophagitis in newly diagnosed children? J Clin 

468 Gastroenterol. 2007;41:451–3.  

469 66. Almansa C, Krishna M, Buchner AM, et al. Seasonal distribution in newly diagnosed cases 

470 of eosinophilic esophagitis in adults. Am J Gastroenterol. 2009;104:828–33. 

471 67. Sorser SA, Barawi M, Hagglund K, et al. Eosinophilic esophagitis in children and 

472 adolescents: epidemiology, clinical presentation and seasonal variation. J Gastroenterol. 

473 2013;48:81–5. 

474 68. Elitsur Y, Aswani R, Lund V, Dementieva Y. Seasonal distribution and eosinophilic 

475 esophagitis: the experience in children living in rural communities. J Clin 

476 Gastroenterol.2013;47:287–8. 

477 69. Elias MK, Kopacova J, Arora AS, et al. The diagnosis of esophageal eosinophilia is not 

478 increased in the summer months. Dysphagia. 2015;30:67–73. 

479 70. Burk CM, Dellon ES, Steele PH, et al. Eosinophilic esophagitis during peanut oral 

480 immunotherapy with omalizumab. J Allergy Clin Immunol Pract. 2017;5:498-501. 

481 71. Votto M, Castagnoli R, De Filippo M, et al. Behavioral issues and quality of life in 

482 children with eosinophilic esophagitis. Minerva Pediatr. 2020;72:424-32. 

483 72. Mondoulet L, Dioszeghy V, Larcher T, et al. Epicutaneous immunotherapy (EPIT) blocks 

484 the allergic esophago-gastro-enteropathy induced by sustained oral exposure to peanuts in 

485 sensitized mice. PloS one. 2012;7:e31967. 

486 73. Mondoulet L, Kalach N, Dhelft V, et al. Treatment of gastric eosinophilia by epicutaneous 

487 immunotherapy in piglets sensitized to peanuts. Clin Exp Allergy. 2017;47:1640-7. 

488 74. Sampson HA, Shreffler WG, Yang WH, et al. Effect of Varying Doses of Epicutaneous 

489 Immunotherapy vs. Placebo on Reaction to Peanut Protein Exposure Among Patients With 

490 Peanut Sensitivity: A Randomized Clinical Trial. JAMA. 2017;318:1798-809.

491 75. Spergel JM, Elci OU, Muir AB, et al. Efficacy of Epicutaneous Immunotherapy in 

492 Children With Milk-Induced Eosinophilic Esophagitis. Clin Gastroenterol Hepatol. 

493 2020;18:328-36.A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

494 76. Spergel JM, Muir AB, Liacouras CA, et al. Sustained milk consumption after 2 years post-

495 milk epicutaneous immunotherapy for eosinophilic esophagitis. Allergy. 2020. 

496 77. Venkatesh RD, Dellon ES. This String's Attached: The Esophageal String Test for 

497 Detecting Disease Activity in Eosinophilic Esophagitis. Gastroenterology. 2020. 

498 78. Ackerman SJ, Kagalwalla AF, Hirano I, et al. One-Hour Esophageal String Test: A 

499 Nonendoscopic Minimally Invasive Test That Accurately Detects Disease Activity in 

500 Eosinophilic Esophagitis. Am J Gastroenterol. 2019;114:1614-25. 

501 79. Yee CSK, Albuhairi S, Noh E, et al. Long-Term Outcome of Peanut Oral Immunotherapy 

502 Facilitated Initially by Omalizumab. J Allergy Clin Immunol Pract. 2019;7:451-61

503 80. Bushyhead D, Dorer RK, Gluck M. An Unexpected Consequence of a Clinical Trial. 

504 Gastroenterology. 2019;157:944-5. 

505 81. García Rodríguez R, Méndez Díaz Y, Moreno Lozano L, et al. Eosinophilic Esophagitis 

506 After Egg Oral Immunotherapy in an Adult With Egg-Allergy and Egg-Bird Syndrome. J 

507 Investig Allergol Clin Immunol. 2017;27:266-7. 

508 82. .

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

Table 1. Articles reporting clinical cases of EGIDs development during oral immunotherapy for IgE-mediated food allergy. 

Author and 

year

Country Sample 

size

Patients 

with 

EGIDs

Age 

(years)

Sex Allergen Way to 

administer 

AIT

Duration 

of OIT 

treatment

Symptoms Diagnosis 

of 

EGIDs*

Intervention Outcome 

Afinogenova 

et al., 202027

USA 783 9 n.a. n.a. Peanut OIT n.a. n.a. EoE n.a. n.a.

García-

Rodríguez et 

al., 202026

Spain 90 3 n.a. n.a. Egg OIT 2.5-4.5 

years

n.a. EoE Egg-free diet Egg was not 

the culprit 

food. Patients 

achieved 

remission 

with milk-free 

diet and 

swallowed 

corticosteroids 

Yee et al., 

201979

USA 13 1 8 M Peanut OIT 50 months Vomiting 

and 

dysphagia

EoE OIT 

discontinuation

Initial disease 

remission.

Bushyhead 

et al., 201980

USA 1 1 34 F Peanut OIT 3 months Dysphagia 

to solids

EoE OIT was 

stopped, and 

Disease 

remission 
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patient started 

viscous 

budesonide

Gómez 

Torrijos et 

al., 201725

Spain 57 3 n.a. n.a. Milk OIT 3 years Dysphagia 

to solids 

and chest 

pain 

EoE OIT 

discontinuation 

and milk-free 

diet

Disease 

remission 

García 

Rodríguez et 

al., 201781

Spain 1 1 55 F Egg OIT 3 years Dysphagia 

and 

heartburn 

upon eating 

any food

EoE OIT 

discontinuation 

and PPI

Disease 

remission

Babaie et al., 

201724

Iran 18 1 3 F Milk OIT n.a. Recurrent 

abdominal 

pain.

EoE OIT 

discontinuation

n.a.

Burk et al., 

201770

USA 13 2 17 - 18 F 

and 

M

Peanut OIT 8 months 

and 1.5 

years

Dysphagia 

and 

heartburn. 

One patient 

had weight 

loss

EoE OIT 

discontinuation 

Disease 

remission. 

After a period 

of disease 

remission, one 

patient 
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experienced 

EoE relapse 

and started 

swallowed 

corticosteroids

Echeverría-

Zudaire et 

al., 201623

Spain 128 8 3-14 M 

> F

Milk and 

Egg

OIT 15-48 

months

Abdominal 

pain, 

vomiting 

and 

dysphagia. 

The two 

patients 

with EoGE 

experienced 

more 

intense 

symptoms, 

with 

diarrhea 

EoE was 

diagnosed 

in 6 

patients; 

2 had 

EoGE 

In 3 patients 

OIT was 

discontinued. 

The other 5 

patients were 

treated with 

PPIs and 

swallowed 

steroids without 

OIT 

discontinuation

Histological 

remission in 7 

patients 

Semancik 

and Sayej, 

USA 3 3 6-11 M Peanut OIT 2 weeks Emesis and 

dysphagia 

EoE OIT 

discontinuation 

Disease 

remission.
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201622 and PPI 

therapy.

Morais Silva 

et al., 201421

Portugal 1 1 3 years 

and 9 

months

F Milk OIT 6 weeks Emesis EoE Topical 

swallowed 

fluticasone and 

a milk-free diet. 

Disease 

remission.

Fuentes-

Aparicio et 

al., 201320

Spain 40 1 7 n.a. Egg OIT 6 weeks Abdominal 

pain, 

vomiting

EoE OIT 

discontinuation.

n.a.

Sanchez-

Garcıa et al., 

201219

Spain 110 3 3-14 M Milk OIT 29 - 39 

weeks

Retrosternal 

pain and 

dysphagia

EoE PPI, oral 

fluticasone and 

OIT 

discontinuation.

Disease 

remission

Ridolo et al., 

201118

Italy 1 1 11 M Egg OIT 5 months Dysphagia 

for solid 

food and 

dyspepsia

EoE Egg-free diet 

and 3 months 

of oral steroid 

therapy

Disease 

remission

Hofmann et 

al., 200917

USA 28 1 n.a. n.a. Peanut OIT n.a. n.a. EoE OIT 

discontinuation

Disease 

remission
*All EGIDs diagnoses were performed with upper and lower endoscopy with biopsy. 

EoGE, Eosinophilic Gastroenteritits; EoE, Eosinophilic Esophagitis; OIT, Oral Immunotherapy; PPI, Proton Pump Inhibitor.
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Table 2. Articles reporting clinical cases of EoE development during sublingual immunotherapy for allergic rhinitis and asthma. 

Author 

and year

Coun

try

Sam

ple 

size

Pati

ents 

with 

EGI

Ds

Age 

(yea

rs)

Sex Allergen Way to 

admini

ster 

AIT

Reason to 

administer 

AIT

Durati

on of 

treatm

ent

Symptom

s 

Diagnosis 

of EGIDs*

Interventio

n

Outcom

e 

Kawashim

a et al., 

201857

Japan 1 1 53 F Japanese 

cedar 

pollen

SLIT Severe 

allergic 

rhinitis

13 days Severe 

dysphagia 

and 

frequent 

vomiting

EoE SLIT 

discontinuat

ion; PPI (20 

mg/die)

Histologi

cal 

remissio

n after 8 

weeks

Wells et 

al., 201850

UK 1 1 10 M Grass 

pollen

SLIT 

and 

after 

SCIT

Allergic 

rhinitis and 

well-

controlled 

asthma

1 week GERD-

like 

symptoms

EoE was 

diagnosed 

histologica

lly at age 8

SLIT and 

SCIT 

discontinuat

ion. Oral 

steroid 

therapy and 

elemental 

formula

Clinical 

improve

ment

Rokosz et USA 1 1 9 M Grass SLIT Perennial 17 Complete EoE SLIT Histologi
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al., 201756 pollen 

and Dust 

mite

allergic 

rhinoconjun

ctivitis

months feeding 

refusal

discontinuat

ion

cal 

remissio

n

Béné et al., 

201649

Franc

e

1 1 10 F Dust 

mites

SLIT Asthma, 

allergic 

rhinitis

6 

weeks

Reflux 

vomiting, 

retrostern

al chest 

discomfor

t and 

weight 

loss

EoE SLIT 

discontinuat

ion; PPI

Histologi

cal 

remissio

n after 

12 weeks

Antico and 

Fante, 

201448

Italy 1 1 23 F Dust 

mites and 

Grass 

pollen

SLIT Allergic 

rhinoconjun

ctivitis and 

asthma

4 

weeks

Retroster

nal 

constricti

on, 

retrostern

al pain 

and 

dysphagia

EoE SLIT 

discontinuat

ion

Histologi

cal 

remissio

n

Miehlke et 

al., 201347

Germ

any

1 1 44 F Hazelnut, 

Birch, 

SLIT Asthma 4 

weeks

Dysphagi

a 

EoE SLIT 

discontinuat

Histologi

cal 
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Alder ion remissio

n after 4 

weeks
*All EGIDs diagnoses were performed with upper and lower endoscopy with biopsy. 

EoE, Eosinophilic Esophagitis; PPI, Proton Pump Inhibitor; SCIT, Subcutaneous Immunotherapy; SLIT, Sublingual Immunotherapy.
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Figure legend

Figure 1. Inclusion criteria and search strategy. 
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