
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 July 6; 10(19): 6341-6758

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I July 6, 2022 Volume 10 Issue 19

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 19 July 6, 2022

MINIREVIEWS

Review of clinical characteristics, immune responses and regulatory mechanisms of hepatitis E-associated 
liver failure

6341

Chen C, Zhang SY, Chen L

Current guidelines for Helicobacter pylori treatment in East Asia 2022: Differences among China, Japan, and 
South Korea

6349

Cho JH, Jin SY

Review of epidermal growth factor receptor-tyrosine kinase inhibitors administration to non-small-cell 
lung cancer patients undergoing hemodialysis

6360

Lan CC, Hsieh PC, Huang CY, Yang MC, Su WL, Wu CW, Wu YK

ORIGINAL ARTICLE

Case Control Study

Pregnancy-related psychopathology: A comparison between pre-COVID-19 and COVID-19–related social 
restriction periods

6370

Chieffo D, Avallone C, Serio A, Kotzalidis GD, Balocchi M, De Luca I, Hirsch D, Gonsalez del Castillo A, Lanzotti P, 
Marano G, Rinaldi L, Lanzone A, Mercuri E, Mazza M, Sani G

Intestinal mucosal barrier in functional constipation: Dose it change?6385

Wang JK, Wei W, Zhao DY, Wang HF, Zhang YL, Lei JP, Yao SK

Retrospective Cohort Study

Identification of risk factors for surgical site infection after type II and type III tibial pilon fracture surgery6399

Hu H, Zhang J, Xie XG, Dai YK, Huang X

Retrospective Study

Total knee arthroplasty in Ranawat II valgus deformity with enlarged femoral valgus cut angle: A new 
technique to achieve balanced gap

6406

Lv SJ, Wang XJ, Huang JF, Mao Q, He BJ, Tong PJ

Preliminary evidence in treatment of eosinophilic gastroenteritis in children: A case series6417

Chen Y, Sun M

Self-made wire loop snare successfully treats gastric persimmon stone under endoscopy6428

Xu W, Liu XB, Li SB, Deng WP, Tong Q

Neoadjuvant transcatheter arterial chemoembolization and systemic chemotherapy for the treatment of 
undifferentiated embryonal sarcoma of the liver in children

6437

He M, Cai JB, Lai C, Mao JQ, Xiong JN, Guan ZH, Li LJ, Shu Q, Ying MD, Wang JH



WJCC https://www.wjgnet.com II July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

Effect of cold snare polypectomy for small colorectal polyps6446

Meng QQ, Rao M, Gao PJ

Field evaluation of COVID-19 rapid antigen test: Are rapid antigen tests less reliable among the elderly? 6456

Tabain I, Cucevic D, Skreb N, Mrzljak A, Ferencak I, Hruskar Z, Misic A, Kuzle J, Skoda AM, Jankovic H, Vilibic-Cavlek T

Observational Study

Tracheobronchial intubation using flexible bronchoscopy in children with Pierre Robin sequence: Nursing 
considerations for complications

6464

Ye YL, Zhang CF, Xu LZ, Fan HF, Peng JZ, Lu G, Hu XY

Family relationship of nurses in COVID-19 pandemic: A qualitative study6472

Çelik MY, Kiliç M

META-ANALYSIS

Diagnostic accuracy of ≥ 16-slice spiral computed tomography for local staging of colon cancer: A 
systematic review and meta-analysis

6483

Liu D, Sun LM, Liang JH, Song L, Liu XP

CASE REPORT

Delayed-onset endophthalmitis associated with Achromobacter species developed in acute form several 
months after cataract surgery: Three case reports

6496

Kim TH, Lee SJ, Nam KY

Sustained dialysis with misplaced peritoneal dialysis catheter outside peritoneum: A case report6501

Shen QQ, Behera TR, Chen LL, Attia D, Han F

Arteriovenous thrombotic events in a patient with advanced lung cancer following bevacizumab plus 
chemotherapy: A case report

6507

Kong Y, Xu XC, Hong L

Endoscopic ultrasound radiofrequency ablation of pancreatic insulinoma in elderly patients: Three case 
reports

6514

Rossi G, Petrone MC, Capurso G, Partelli S, Falconi M, Arcidiacono PG

Acute choroidal involvement in lupus nephritis: A case report and review of literature6520

Yao Y, Wang HX, Liu LW, Ding YL, Sheng JE, Deng XH, Liu B

Triple A syndrome-related achalasia treated by per-oral endoscopic myotomy: Three case reports6529

Liu FC, Feng YL, Yang AM, Guo T

Choroidal thickening with serous retinal detachment in BRAF/MEK inhibitor-induced uveitis: A case 
report

6536

Kiraly P, Groznik AL, Valentinčič NV, Mekjavić PJ, Urbančič M, Ocvirk J, Mesti T

Esophageal granular cell tumor: A case report6543

Chen YL, Zhou J, Yu HL



WJCC https://www.wjgnet.com III July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

Hem-o-lok clip migration to the common bile duct after laparoscopic common bile duct exploration: A 
case report

6548

Liu DR, Wu JH, Shi JT, Zhu HB, Li C

Chidamide and sintilimab combination in diffuse large B-cell lymphoma progressing after chimeric 
antigen receptor T therapy

6555

Hao YY, Chen PP, Yuan XG, Zhao AQ, Liang Y, Liu H, Qian WB

Relapsing polychondritis with isolated tracheobronchial involvement complicated with Sjogren's 
syndrome: A case report

6563

Chen JY, Li XY, Zong C

Acute methanol poisoning with bilateral diffuse cerebral hemorrhage: A case report6571

Li J, Feng ZJ, Liu L, Ma YJ

Immunoadsorption therapy for Klinefelter syndrome with antiphospholipid syndrome in a patient: A case 
report

6580

Song Y, Xiao YZ, Wang C, Du R

Roxadustat for treatment of anemia in a cancer patient with end-stage renal disease: A case report6587

Zhou QQ, Li J, Liu B, Wang CL

Imaging-based diagnosis for extraskeletal Ewing sarcoma in pediatrics: A case report 6595

Chen ZH, Guo HQ, Chen JJ, Zhang Y, Zhao L

Unusual course of congenital complete heart block in an adult: A case report6602

Su LN, Wu MY, Cui YX, Lee CY, Song JX, Chen H

Penile metastasis from rectal carcinoma: A case report6609

Sun JJ, Zhang SY, Tian JJ, Jin BY

Isolated cryptococcal osteomyelitis of the ulna in an immunocompetent patient: A case report6617

Ma JL, Liao L, Wan T, Yang FC

Magnetic resonance imaging features of intrahepatic extramedullary hematopoiesis: Three case reports6626

Luo M, Chen JW, Xie CM

Giant retroperitoneal liposarcoma treated with radical conservative surgery: A case report and review of 
literature

6636

Lieto E, Cardella F, Erario S, Del Sorbo G, Reginelli A, Galizia G, Urraro F, Panarese I, Auricchio A

Transplanted kidney loss during colorectal cancer chemotherapy: A case report6647

Pośpiech M, Kolonko A, Nieszporek T, Kozak S, Kozaczka A, Karkoszka H, Winder M, Chudek J

Massive gastrointestinal bleeding after endoscopic rubber band ligation of internal hemorrhoids: A case 
report

6656

Jiang YD, Liu Y, Wu JD, Li GP, Liu J, Hou XH, Song J



WJCC https://www.wjgnet.com IX July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

Mills’ syndrome is a unique entity of upper motor neuron disease with N-shaped progression: Three case 
reports

6664

Zhang ZY, Ouyang ZY, Zhao GH, Fang JJ

Entire process of electrocardiogram recording of Wellens syndrome: A case report6672

Tang N, Li YH, Kang L, Li R, Chu QM

Retroperitoneal tumor finally diagnosed as a bronchogenic cyst: A case report and review of literature6679

Gong YY, Qian X, Liang B, Jiang MD, Liu J, Tao X, Luo J, Liu HJ, Feng YG

Successful treatment of Morbihan disease with total glucosides of paeony: A case report6688

Zhou LF, Lu R

Ant sting-induced whole-body pustules in an inebriated male: A case report6695

Chen SQ, Yang T, Lan LF, Chen XM, Huang DB, Zeng ZL, Ye XY, Wan CL, Li LN

Plastic surgery for giant metastatic endometrioid adenocarcinoma in the abdominal wall: A case report 
and review of literature

6702

Wang JY, Wang ZQ, Liang SC, Li GX, Shi JL, Wang JL

Delayed-release oral mesalamine tablet mimicking a small jejunal gastrointestinal stromal tumor: A case 
report

6710

Frosio F, Rausa E, Marra P, Boutron-Ruault MC, Lucianetti A

Concurrent alcoholic cirrhosis and malignant peritoneal mesothelioma in a patient: A case report6716

Liu L, Zhu XY, Zong WJ, Chu CL, Zhu JY, Shen XJ

Two smoking-related lesions in the same pulmonary lobe of squamous cell carcinoma and pulmonary 
Langerhans cell histiocytosis: A case report 

6722

Gencer A, Ozcibik G, Karakas FG, Sarbay I, Batur S, Borekci S, Turna A

Proprotein convertase subtilisin/kexin type 9 inhibitor non responses in an adult with a history of 
coronary revascularization: A case report

6728

Yang L, Xiao YY, Shao L, Ouyang CS, Hu Y, Li B, Lei LF, Wang H

Multimodal imaging study of lipemia retinalis with diabetic retinopathy: A case report6736

Zhang SJ, Yan ZY, Yuan LF, Wang YH, Wang LF

Primary squamous cell carcinoma of the liver: A case report6744

Kang LM, Yu DP, Zheng Y, Zhou YH

Tumor-to-tumor metastasis of clear cell renal cell carcinoma to contralateral synchronous 
pheochromocytoma: A case report

6750

Wen HY, Hou J, Zeng H, Zhou Q, Chen N



WJCC https://www.wjgnet.com X July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Abdulqadir Jeprel Naswhan, MSc, RN, Director, Research 
Scientist, Senior Lecturer, Senior Researcher, Nursing for Education and Practice Development, Hamad Medical 
Corporation, Doha 576214, Qatar. anashwan@hamad.qa

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Xu Guo; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

July 6, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 6417 July 6, 2022 Volume 10 Issue 19

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 July 6; 10(19): 6417-6427

DOI: 10.12998/wjcc.v10.i19.6417 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Preliminary evidence in treatment of eosinophilic gastroenteritis in 
children: A case series

Ying Chen, Mei Sun

Specialty type: Medicine, research 
and experimental

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B, B 
Grade C (Good): C, C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: El-Shabrawi MH, 
Egypt; Pop TL, Romania; Sahin Y, 
Turkey

Received: August 13, 2021 
Peer-review started: August 13, 
2021 
First decision: November 11, 2021 
Revised: November 23, 2021 
Accepted: April 21, 2022 
Article in press: April 21, 2022 
Published online: July 6, 2022

Ying Chen, Mei Sun, Department of Pediatric Gastroenterology, Shengjing Hospital of China 
Medical University, Shenyang 110004, Liaoning Province, China

Corresponding author: Mei Sun, MD, Chief Doctor, Department of Pediatric Gastroenterology, 
Shengjing Hospital of China Medical University, No. 36 Sanhao Street, Shenyang 110004, 
Liaoning Province, China. sunmei_shenyang@163.com

Abstract
BACKGROUND 
Eosinophilic gastroenteritis is a rare inflammatory disorder in children. However, 
there is still no standard guideline in the treatment of pediatric eosinophilic 
gastroenteritis.

AIM 
To report our experience with the diagnosis and treatment of children with 
eosinophilic gastroenteritis.

METHODS 
From January 2017 to December 2019, a total of 22 children were diagnosed with 
eosinophilic gastroenteritis.

RESULTS 
Endoscopic examination showed eosinophil infiltration in the duodenum [mean 
number of eosinophils/high-power field (HPF) = 53.1 ± 81.5], stomach (mean 
number of eosinophils/HPF = 36.8 ± 50.5), and terminal ileum (mean number of 
eosinophils/HPF = 49.0 ± 24.0). All 18 children with low eosinophil infiltration (< 
14%) responded well to the initial drug treatment without relapse, while two of 
four children with high eosinophil infiltration (> 14%) relapsed after initial 
methylprednisolone/montelukast treatment. In addition, children with high 
eosinophil infiltration (> 14%) showed symptomatic relief and histological 
remission without further relapse after receiving budesonide/methylpred-
nisolone as initial or relapse treatment.

CONCLUSION 
Methylprednisolone/montelukast is still the best treatment for children with low 
eosinophil infiltration (< 14%). Budesonide can be considered as the initial or 
relapse treatment for children with high eosinophil infiltration (> 14%).

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i19.6417
mailto:sunmei_shenyang@163.com


Chen Y et al. Treatment of pediatric eosinophilic gastroenteritis

WJCC https://www.wjgnet.com 6418 July 6, 2022 Volume 10 Issue 19

Key Words: Eosinophil gastroenteritis; Children; Budesonide; Methylprednisolone; Montelukast; Absolute 
eosinophil count

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Pediatric eosinophilic gastroenteritis is a rare inflammatory disorder, and there is still no standard 
treatment guideline. Based on our treatment experience and analysis, the level of eosinophil infiltration 
may be an important factor affecting the treatment outcome. Methylprednisolone/montelukast is still the 
best treatment for children with lower eosinophil percentage (< 14%). Budesonide can be considered as 
the initial or relapse treatment for children with high eosinophil infiltration (> 14%).

Citation: Chen Y, Sun M. Preliminary evidence in treatment of eosinophilic gastroenteritis in children: A case 
series. World J Clin Cases 2022; 10(19): 6417-6427
URL: https://www.wjgnet.com/2307-8960/full/v10/i19/6417.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i19.6417

INTRODUCTION
Eosinophilic gastritis/gastroenteritis is a rare inflammatory disorder in adult and children, charac-
terized by diffuse or patchy eosinophilic infiltration of the stomach, intestine, and colon[1-4]. In recent 
years, the incidence and prevalence of eosinophilic gastroenteritis have gradually increased, especially 
in Western countries. The prevalence of eosinophilic gastritis in the United States is estimated to be 6.3 
per 100000 cases, with the highest prevalence in children under 5 years old[5]. Although epidemiologic 
studies regarding eosinophilic gastroenteritis in Asia are very limited, the clinical, endoscopic, and 
histopathological characteristics of patients with eosinophilic gastroenteritis in Asia are mostly similar 
to those reported in Western countries[6-9].

Eosinophilic gastroenteritis in adult and children may present different gastrointestinal symptoms, 
depending on the location of the affected gastrointestinal tract and the extension of eosinophilic inflam-
mation. Generally, the most common symptoms of eosinophilic gastroenteritis include abdominal pain, 
vomiting, diarrhea, nausea, bloating, burping, and intestinal obstruction[6,9-11]. Some patients may also 
experience loss of appetite, general weakness, foreign body sensation in the pharynx, dysphagia, focal 
mass, and massive ascites[12,13]. Moreover, eosinophilic gastroenteritis in children and adolescents may 
severely cause growth retardation, delayed puberty, and amenorrhea. The diagnosis of eosinophilic 
gastroenteritis generally includes the appearance of abnormal gastrointestinal symptoms, the presence 
of ≥ 20 eosinophils per high-power field (HPF), and exclusion of other secondary causes such as parasite 
or tuberculosis infection[14]. However, there is still no validated guideline for the clinical management 
of patients with eosinophilic gastroenteritis, let alone standard guideline for children. Some evidence in 
the case report/series suggests that dietary restrictions (or elemental diet therapy) and the use of 
corticosteroids and steroid-sparing agents such as prednisone and montelukast are effective as first-line 
treatments[2,15]. Considering the rarity of this disease in China and the limited understanding of its 
diagnosis and treatment, the aim of this study was to report our experience with the diagnosis and 
treatment outcome of 22 children with eosinophilic gastroenteritis in China.

MATERIALS AND METHODS
From January 2017 to December 2019, 22 children with histologically confirmed eosinophilic gastroen-
teritis were enrolled in the study. Inflammatory bowel diseases such as ulcerative colitis and Crohn’s 
disease were excluded by biopsies on colonoscopy and fecal calprotectin examination. Clinical data of 
the children including demographics, allergic histories, and laboratory and endoscopic examination 
were retrospectively reviewed and analyzed. The diagnosis of eosinophilic gastroenteritis was based on 
Talley’s diagnostic criteria[16]: (1) The presence of gastrointestinal symptoms; (2) Histological evidence 
of eosinophil infiltration in one or more areas of the gastrointestinal tract; and (3) No parasites or 
extraintestinal disease. The study was approved by the Institutional Review Board (IRB) of our hospital, 
and the requirement for written informed consent was waived by the IRB due to the respective nature of 
this study.

The data collected for analysis in this study includes demographic characteristics (age, gender, and 
weight), laboratory parameters [white blood cell (WBC) count, absolute eosinophil count (AEC), 
hemoglobin, C-reactive protein (CRP), albumin, and immunoglobulin E (IgE)], history of atopic disease 

https://www.wjgnet.com/2307-8960/full/v10/i19/6417.htm
https://dx.doi.org/10.12998/wjcc.v10.i19.6417
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(asthma, eczema, urticaria, etc.), allergy history, physical examination results, clinical symptoms, 
medications, and endoscopic and imaging results. For statistical analysis, continuous variables are 
presented as the mean ± SD, and categorical variables are presented as numbers and percentages.

RESULTS
Case summary
A total of 22 children (17 males and 5 females) were diagnosed with eosinophilic gastroenteritis, with a 
mean age of 9.3 ± 3.2 years and a mean weight of 32.0 ± 13.8 kg (Table 1). In all the 22 pediatric patients, 
the results of tuberculosis testing and parasite stool testing (larvae, cyst, and ova) were negative. The 
mean WBC count was (11.7 ± 8.9) × 109 cells/L. The mean AEC was 1692.9 ± 3845.6 cells/μL, and the 
converted eosinophil percentage was 9.5% ± 14.5%. Except for patient #19, the hemoglobin levels of the 
remaining 21 patients were within the standard range. The mean hemoglobin level of the 22 patients 
was 126.2 ± 15.2 g/L. Except for patients #7, #19, and #21, the albumin levels of the remaining 19 
patients were within the normal range. The mean albumin level was 39.9 ± 8.4 g/L. Among the 22 
patients, 15 (68.2%) had abnormal CRP levels, with a mean value of 11.5 ± 12.1 mg/dL. The serum IgE 
levels of nine patients (40.9%) exceeded the normal IgE level of children for the corresponding age, with 
a mean value of 520.3 ± 351.2 kU/L. All the 22 patients had a history of allergies or atopy disorders. 
Among them, 11 patients (50.0%) were allergic to food (wheat, egg, milk, etc.), and 6 (27.3%) were 
allergic to environmental allergies (house dust, dust mite, mold, etc.). In addition, three (13.6%), two 
(9.1%), and one (4.5%) patient had a history of asthma, eczema, and urticaria, respectively. The most 
common symptoms on admission included abdominal pain in 17 children (77.3%), vomiting in 9 
(40.1%), diarrhea in 3 (13.6%), and nausea in 2 (9.1%).

The symptoms of eosinophilic gastroenteritis are heterogeneous, mainly depending on the region and 
layer of the intestinal wall affected by the eosinophilic infiltration. According to the location of 
eosinophil infiltration in the gastrointestinal tract[17], eosinophilic gastroenteritis can be further 
classified into mucosal/sub-mucosal pattern, muscle layer pattern, and serosal/sub-serosal pattern. In 
this study, most children (21/22, 95.5%) were diagnosed as having mucosal pattern. Only one child 
(4.5%) was diagnosed as having serosal pattern with unusual presentation of eosinophilic ascites.

Gastrointestinal endoscopy depicted that 20 children (95.2%) had erythematous exudative gastritis 
and a rough gastric antrum, accompanied by scattered erosion of the duodenal mucosa and hyperemia. 
Histological examinations showed that all the 22 children (100%) had eosinophilic gastroenteritis infilt-
ration in the duodenum (mean number of eosinophils/HPF = 53.1 ± 81.5), while 20 children (90.9%) had 
eosinophilic gastroenteritis infiltration in the stomach (mean number of eosinophils/HPF = 36.8 ± 50.5). 
Only two children (9.1%) had eosinophilic gastroenteritis infiltration in the terminal ileum (mean 
number of eosinophils/HPF = 49.0 ± 24.0). The molecular examination of FIP1L1-PDGFRA fusion gene 
in the peripheral blood cells of all the 22 patients was negative.

Treatment and response
Table 2 shows the clinical characteristics and treatments of 22 children with eosinophilic colitis. All the 
22 children (100%) received dietary restrictions. Except for patient #4, the remaining 21 children (95.5%) 
received initial drug treatment, including methylprednisolone, montelukast (Singulair), budesonide, 
and lansoprazole. Three children relapsed after initial treatment, including patient #4 who did not 
receive drug treatment and two patients (2/21, 9.5%) who received initial drug treatment. It is worth 
noting that 17 children (17/17, 100%) with low eosinophil percentage (< 14%) responded very well to 
the above-mentioned medications without relapse. Two of the four children (#20 and #21) with high 
eosinophil infiltration (> 14%) and CRP levels (> 1 mg/dL) relapsed after treatment with methylpred-
nisolone and montelukast. Moreover, for children with high eosinophil infiltration and CRP levels (#19, 
#21, and #22), budesonide as a first-line and relapse treatment relieved the clinical symptoms and 
endoscopic appearance of eosinophils.

DISCUSSION
Due to the rare prevalence of eosinophilic gastroenteritis in Asia, the diagnosis and treatment of the 
disease can only be understood through a few case reports. In addition, there is currently no standard 
guideline for the treatment of eosinophilic gastroenteritis in children due to the lack of prospective 
study[4]. The treatment of eosinophil gastroenteritis is still empirical. Current treatments for eosino-
philic gastroenteritis include restricted diet/elemental diet therapy, corticosteroids, and steroid-sparing 
agents[2,15,18,19]. Although dietary therapy was reported to be effective in relieving allergic eosino-
philic gastroenteritis[20,21], low patient compliance limits its usefulness, especially in adolescents and 
adults. The only patient in our study who received restrictive diet therapy relapsed (case 4). The patient 
was advised to avoid exposure to allergens and not to receive steroid treatment because of low 
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Table 1 Demographic and clinical characteristics of 22 children with eosinophilic colitis (n = 22)

Characteristic

Age (yr) 9.3 ± 3.2

Gender

Male (n, %) 17 (77.3)

Female (n, %) 5 (22.7)

Weight (kg) 32.0 ± 13.8

WBC count (× 109/L) 11.7 ± 8.9

AEC (/μL) 1692.9 ± 3845.6

Eosinophilia percentage (%) 9.5 ± 14.5

Hemoglobin 126.2 ± 15.2

Albumin (outside the normal range)

Number (%) 3 (13.6)

Value (g/L) 21.9 ± 5.0

CRP (outside the normal range)

Number (%) 15 (68.2)

Value (mg/dL) 11.5 ± 12.1

Total IgE (outside the normal range)

Number (%) 9 (40.9)

Value (kU/L) 520.3 ± 351.2

Allergy history (n, %)

Food allergies 11 (50.0)

Environmental allergies 6 (27.3)

Asthma 3 (13.6)

Eczema 2 (9.1%)

Urticaria 1 (4.5)

Clinical symptoms (n, %)

Abdominal pain 17 (77.3)

Vomiting 9 (40.1)

Diarrhea 3 (13.6)

Nausea 2 (9.1)

HPF

Duodenum 53.1 ± 81.5

Stomach 36.8 ± 50.5

Ileum 49.0 ± 24.0

Continuous variables are expressed as the mean ± SD, while categorical variables are shown as the count and percentage. WBC: White blood cell; AEC: 
Absolute eosinophil count; CRP: C-reactive protein; IgE: Immunoglobulin E; HPF: High-power field.

eosinophil count (0.06 × 109 cells/μL, AEC = 60 cells/μL), low eosinophilic infiltration (25/HPF), low 
eosinophil percentage (1.02%), and normal hemoglobin, albumin, CRP, and total IgE levels. However, 
the child relapsed with increased eosinophilic infiltration in the ileum (40/HPF), stomach (20/HPF), 
and duodenum (55/HPF). Following montelukast (5 mg/d) treatment for 1 mo, his abdominal pain and 
vomiting were relieved. After discussing with the child’s parents, the relapse may be the actual 
difficulty of restricting diet at home. It may also be because it is difficult to accurately identify disease-
causing foods through allergen testing. In clinical practice, the effect of eliminating diets based on 
allergen testing may be different. Therefore, corticosteroids are still the best treatment if dietary 
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Table 2 Case series of 22 children with eosinophilic colitis

HPF
Patient Age/gender Symptoms Eosinophil 

(%)
HB 
(g/L)

CRP 
(mg/dL)

Albumin 
(g/L)

IgE 
(IU/mL) Duodenum Stomach Ileum

Initial treatment Relapse Relapse treatment

1 7/male Vomiting 0.59 111 < 1 44 31 10 40 Lansoprazole N

2 9/male Loss of appetite, difficulty swallowing, 
foreign-body sensation in pharynx

0.76 119 4.3 43.7 58 36 10 Methylprednisolone. 
Montelukast

N

3 12/male Abdominal pain 1.00 142 2 43 156 30 4 66 Methylprednisolone N

4 7/male Abdominal pain, vomiting 1.02 137 < 1 43 54 25 Y Montelukast

5 13/male Abdominal pain, vomiting 1.14 135 32 41.3 624 21 21 Methylprednisolone N

6 9/male Abdominal pain, vomiting 1.19 121 < 1 43.1 37 30 28 Methylprednisolone. 
Montelukast

N

7 3/male Abdominal pain 1.24 104 24 27 21.9 40 10 Methylprednisolone. 
Montelukast

N

9 7/female Abdominal pain, vomiting 1.63 135 21.5 37.6 64 40 10 Lansoprazole. 
Montelukast

N

10 11/male Abdominal pain 2.73 141 < 1 47.4 112 26 9 Methylprednisolone. 
Montelukast

N

11 10/female Abdominal pain 3.25 132 3.7 41.8 35 8 22 Methylprednisolone N

12 10/male Abdominal pain, diarrhea, nausea, 
burping

4.88 110 6 50 1113 90 5 Montelukast N

13 11/male Abdominal pain, vomiting 4.95 132 4.09 41 121 53 8 Methylprednisolone. 
Montelukast

N

14 13/male Abdominal pain, vomiting 5.12 151 2.78 46.5 1001 21 6 Lansoprazole. 
Montelukast

N

15 13/male Abdominal pain, nausea, acid 
regurgitation

8.38 121 11.8 37 26 28 4 Montelukast N

16 11/female Abdominal pain 9.20 127 39 48 317 60 70 Methylprednisolone. 
Montelukast

N

17 11/male Abdominal pain, black stool 10.63 123 < 1 37 155 40 60 Lansoprazole. 
Montelukast

N

18 14/male Vomiting, diarrhea 11.83 155 < 1 45 54 30 3 32 Methylprednisolone. 
Montelukast

N

19 3/male Periorbital edema, limb swelling 14.66 92 2.25 17 337 30 200 Methylprednisolone. 
Budesonide

N
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20 10/male Abdominal pain 14.89 122 3.67 41.4 80 48 Methylprednisolone Y Methylprednisolone

21 5/male Periorbital edema, limb swelling 41.63 116 13.7 21.7 649 400 70 Methylprednisolone. 
Montelukast

Y Methylprednisolone. 
Budesonide

22 7/female Abdominal pain, vomiting, diarrhea 58.50 125 1.88 40.9 331 50 120 Methylprednisolone. 
Budesonide

N

AEC: Absolute eosinophil count; HB: Hemoglobin; CRP: C-reactive protein; IgE: Immunoglobulin E; HPF: High-power field.

restrictions are not feasible or symptoms cannot be relieved. Based on the results of our study, methyl-
prednisolone/montelukast is an effective first-line treatment, especially for children with lower 
eosinophil percentage (< 14%).

Glucocorticoids (methylprednisolone) are considered to be effective drugs for the treatment of 
eosinophil gastroenteritis, and about 90% of adult patients respond to glucocorticoids[22]. A recent 
single-center study in China reported that increased eosinophil infiltration count is the predictive factor 
for glucocorticoid therapy in children with eosinophil gastroenteritis[23]. However, long-term use of 
methylprednisolone/prednisolone has been shown to cause Cushing syndrome, weight gain, growth 
retardation, and hypertension, as well as increased susceptibility to infection[24]. Although budesonide 
is also a topical glucocorticoid, the metabolized budesonide has less than 1% of its original activity. 
Thus, systemic exposure can be minimized. In addition to effectively alleviating Crohn’s disease, 
autoimmune hepatitis, and ulcerative colitis in adults[25-27], a recent small-scale retrospective study 
showed that budesonide is effective in children with eosinophilic gastroenteritis[28]. In our clinical 
practice of the 22 children, methylprednisolone/montelukast and budesonide did be effective in the 
clinical and pathological remission of eosinophil gastroenteritis in children.

However, methylprednisolone/montelukast appears to be ineffective for children with high 
eosinophil infiltration and CRP levels. In this study, two patients with high eosinophil infiltration and 
CRP levels relapsed after receiving initial methylprednisolone/montelukast treatment. Case #21 is a 5-
year-old boy with a history of asthma and food allergies, presenting with periorbital edema and 
swelling of his limbs. His hemoglobin level (116 g/L) was normal, and the results of tuberculosis and 
parasite stool examination were negative. Moreover, the patient showed elevated CRP level (13.7 
mg/dL), increased serum IgE level (649 IU/mL), and low albumin level (21.7 g/L). Gastrointestinal 
endoscopy depicted erythematous, exudative and erosive gastritis, and congestion (Figure 1A). In 
addition, obvious hyperemia and edema were observed in the anterior wall of the duodenal mucosa. 
Histopathological examination (Figure 1B) depicted a high degree of eosinophilic infiltration. High 
eosinophil counts were observed in the duodenum (400/HPF) and stomach (70/HPF). The eosinophil 
percentage was as high as 41.63%. The patient was prescribed a dose of 2 mg/kg methylprednisolone 
and 5 mg/kg of montelukast for 1 wk, followed by a maintenance dose of 0.5 mg/kg of montelukast for 
1 wk. Although a rapid response to methylprednisolone/montelukast was observed, the patient still 
relapsed four times. Finally, the treatment regimen was changed to methylprednisolone (2 mg/kg) and 
then maintained on budesonide (3 mg/d). The symptoms were completely relived. No symptoms of 
eosinophilic gastroenteritis were further observed at the revisit 2 mo later.
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Figure 1 Gastrointestinal endoscopy and histopathological examination. A: Gastrointestinal endoscopy depicted erythematous, exudative and erosive 
gastritis, and congestion in case #21; B: Histopathological examination depicted a high degree of eosinophilic infiltration in case #21 (magnification, 40 ×); C: The 
gastric mucosa was normal under gastrointestinal endoscopy in case #19; D: Mucosal biopsy revealed a high degree of eosinophilic infiltration in case #19 
(magnification, 40 ×).

On the other hand, two other patients with high eosinophil infiltration and high CRP levels were 
initially treated with budesonide and methylprednisolone, and clinical remission was achieved without 
recurrence. In this study, case #19 is a 3-year-old boy with a history of asthma and food allergies, 
presenting with periorbital edema and swelling of his limbs. Although the gastric mucosa was normal 
under gastrointestinal endoscopy (Figure 1C), mucosal biopsy revealed a high degree of eosinophilic 
infiltration (Figure 1D). There were inflammatory infiltrations with high eosinophil count in the 
duodenum (30/HPF) and stomach (200/HPF). The eosinophil percentage was as high as 14.66%. The 
child had no oral ulcer or perianal lesions and was negative for fecal calprotectin, ruling out the 
possibility of inflammatory bowel disease. In addition, endoscopic biopsy examination also excluded 
intestinal lymphangiectasia. Since the patient showed elevated CRP level (2.25 mg/dL), raised serum 
IgE level (337 IU/mL), and low albumin level (17 g/L), methylprednisolone was prescribed for 1 wk, 
and budesonide, azathioprine, and thalidomide were used as a maintenance therapy for 1 wk. The 
symptoms were relived and the eosinophil counts improved rapidly. A 3-mo follow-up showed no 
symptoms. Although there are not many cases of using budesonide to treat children with high 
eosinophil infiltration and high CRP levels in this study, our clinical experience suggests that 
budesonide can be considered as the first-line or relapse treatment for children with high eosinophil 
infiltration and CRP levels. In the future, large-scale prospective randomized controlled studies should 
be designed to confirm whether budesonide is better than methylprednisolone/montelukast regimen in 
the treatment of pediatric eosinophilic gastroenteritis with high eosinophil infiltration (> 14%) and high 
CRP levels.

Compared with adults, eosinophilic gastroenteritis may cause growth retardation, failure to thrive, 
delayed puberty, and amenorrhea in children[29]. The diagnosis of eosinophilic gastroenteritis mainly 
depends on the clinical manifestations and endoscopic and radiographic examinations. Endoscopic 
abnormalities include erythema, mucosal hyperemia, thickened folds, fragile, rough areas, whitish 
spots, erosions, superficial ulcers, and nodules[30]. Because patients with eosinophilic gastroenteritis do 
not always have the characteristics of peripheral eosinophilia, it is very important to confirm the infilt-
ration of eosinophils by histological biopsy. Eosinophils usually exist in the lamina propria of the 
intestinal mucosa, gradually increasing from the duodenum to the cecum, and gradually decreasing 
from the right colon to the rectum. Although there is no consensus on the diagnostic threshold of 
eosinophil count in various parts of the gastrointestinal tract for eosinophilic gastroenteritis[31], most of 
the current case reports/series have suggested a threshold of > 20 eosinophils/HPF under microscopic 
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examination[7]. In addition, degranulation of eosinophils, degeneration and regeneration of epithelial 
cells, and eosinophil cryptitis/abscess may also be observed. In this study, all the 22 patients showed 
eosinophil infiltration in the duodenum, stomach, and/or ileum, but only seven patients (31.8%) had 
abnormal peripheral eosinophilia counts. In addition, eosinophil infiltration does not always occur in 
sites where abnormalities are found by endoscopy or radiography. Instead, eosinophil infiltration is 
often found in normal mucosa due to patchy in distribution. Therefore, we recommended that multiple 
biopsies be examined to avoid misdiagnosis. It should be noted that endoscopic biopsy is mainly limited 
to the mucosa and submucosa. For patients with eosinophil infiltration in muscle layer or serosal 
pattern, mucosal biopsy may be negative. If eosinophilic gastroenteritis is highly suspected, a full-
thickness surgical biopsy may be required but this is not feasible in pediatric patients.

The pathology of eosinophilic gastroenteritis is still unclear. In addition to the esophagus, eosinophils 
are often found in the lamina propria of various parts of the gastrointestinal tract. In addition, the 
number of eosinophils in the gastrointestinal tract varies, with the highest count in the cecum and 
appendix[31]. However, the number of eosinophils also tends to increase in the pathogenesis of various 
inflammatory processes, including parasitic infections and allergic diseases. Activated eosinophils can 
release a variety of inflammatory mediators with high biological activity. Meanwhile, the degranulation 
of mast cells and the release of cytokines, chemokines, and lipid mediators are not only cytotoxic to the 
epithelium of the gastrointestinal tract, but also trigger the Th2 immune responses and intestinal inflam-
mation[32,33]. On the other hand, anatomical malformations and intestinal dysbiosis play a role in the 
pathophysiological mechanism of eosinophilic gastroenteritis[2]. In this study, only one pediatric 
patient (#20) showed abnormal superior mesenteric artery and intestinal malrotation on abdominal 
ultrasound examination.

There are some limitations in this study. Since this was a retrospective study of 22 patients, the 
accurate incidence of eosinophilic gastroenteritis in children remains unclear. In addition, there may be 
a diagnostic bias on patients because there is still no consensus on the diagnostic threshold of eosino-
philic gastroenteritis in children. Despite the promising preliminary evidence of budesonide in the 
relapse treatment of children with high eosinophil infiltration, multicenter prospective or retrospective 
studies with a large sample size should be conducted to further validate the correlation between 
eosinophil percentage and budesonide in the treatment of eosinophilic gastroenteritis in children.

CONCLUSION
For children with recurrent or persistent gastrointestinal symptoms and increased peripheral 
eosinophils, gastrointestinal endoscopy and endoscopic biopsy examinations should be performed 
multiple times to confirm the diagnosis of eosinophilic gastroenteritis. Although there are currently no 
standard treatment guidelines for pediatric eosinophilic gastroenteritis, we recommend corticosteroids 
as the first-line treatment, especially when dietary restriction is not feasible or ineffective. Budesonide 
can be considered as the first-line or relapse treatment for children with high eosinophil infiltration and 
CRP levels. In the future, large-scale prospective studies are needed to explore the efficacy of 
budesonide and other corticosteroids in the treatment of eosinophilic gastroenteritis in children with 
high eosinophil infiltration and CRP levels.

ARTICLE HIGHLIGHTS
Research background
Eosinophilic gastroenteritis is a rare inflammatory disorder in children. Children with eosinophilic 
gastritis may severely cause growth retardation, delayed puberty, and amenorrhea. The diagnosis of 
eosinophilic gastroenteritis generally includes the appearance of abnormal gastrointestinal symptoms, 
the presence of ≥ 20 eosinophils per high-power field (HPF), and exclusion of other secondary causes 
such as parasite or tuberculosis infection. However, there is still no validated guideline for the clinical 
management of children with eosinophilic gastroenteritis.

Research motivation
Although some studies recommend dietary restrictions and the use of corticosteroids as first-line 
treatment, our clinical practice shows some different diagnosis and treatment findings.

Research objectives
Considering the rarity of pediatric eosinophilic gastroenteritis in China and the limited understanding 
of its diagnosis and treatment, the objective of this study was to report our experience with the 
diagnosis and treatment of 22 children with eosinophilic gastroenteritis in China.
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Research methods
A total of 22 children with histologically confirmed eosinophilic gastroenteritis were enrolled in the 
study. The diagnosis of eosinophilic gastroenteritis was based on Talley’s diagnostic criteria. Clinical 
data of the children including demographics, allergic histories, and laboratory and endoscopic 
examination were retrospectively reviewed and analyzed.

Research results
All children received dietary restrictions. First-line drug treatment included methylprednisolone, 
montelukast, budesonide, and lansoprazole. All children with low eosinophil percentage (< 14%) 
responded very well to first-line drug treatment without relapse. Half of children with high eosinophil 
infiltration (> 14%) and C-reactive protein (CRP) levels (> 1 mg/dL) relapsed after treatment with 
methylprednisolone and montelukast. However, budesonide is an effective first-line and relapse 
treatment for children with high eosinophil infiltration (> 14%) and CRP levels.

Research conclusions
Based on our clinical practice, we recommend corticosteroids as the first-line treatment for low 
eosinophil infiltration (< 14%). Budesonide is recommended as the first-line or relapse treatment for 
children with high eosinophil infiltration and CRP levels.

Research perspectives
Although our clinical practice showed the promising preliminary evidence of budesonide in the relapse 
treatment of children with high eosinophil infiltration, multicenter prospective or retrospective studies 
with a large sample size should be conducted to further validate the findings.
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