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Abstract
BACKGROUND
Eosinophilic gastroenteritis (EGE) is a chronic recurrent disease with abnormal eosinophilic infiltration in the gastrointestinal tract. Glucocorticoids remain the most common treatment method. However, disease relapse and glucocorticoid dependence remain notable problems. To date, few studies have illuminated the prognosis of EGE and risk factors for disease relapse.

AIM
To describe the clinical characteristics of EGE and possible predictive factors for disease relapse based on long-term follow-up.

METHODS
This was a retrospective cohort study of 55 patients diagnosed with EGE admitted to one medical center between 2013 and 2022. Clinical records were collected and analyzed. Kaplan-Meier curves and log-rank tests were conducted to reveal the risk factors for long-term relapse-free survival (RFS).

RESULTS
EGE showed a median onset age of 38 years and a slight female predominance (56.4%). The main clinical symptoms were abdominal pain (89.1%), diarrhea (61.8%), nausea (52.7%), distension (49.1%) and vomiting (47.3%). Forty-three (78.2%) patients received glucocorticoid treatment, and compared with patients without glucocorticoid treatments, they were more likely to have elevated serum immunoglobin E (IgE) (86.8% vs 50.0%, P = 0.022) and descending duodenal involvement (62.8% vs 27.3%, P = 0.046) at diagnosis. With a median follow-up of 67 mo, all patients survived, and 56.4% had at least one relapse. Six variables at baseline might have been associated with the overall RFS rate, including age at diagnosis < 40 years [hazard ratio (HR) 2.0408, 95% confidence interval (CI): 1.0082–4.1312, P = 0.044), body mass index (BMI) > 24 kg/m2 (HR 0.3922, 95%CI: 0.1916-0.8027, P = 0.014], disease duration from symptom onset to diagnosis > 3.5 mo (HR 2.4725, 95%CI: 1.220-5.0110, P = 0.011), vomiting (HR 3.1259, 95%CI: 1.5246-6.4093, P = 0.001), total serum IgE > 300 KU/L at diagnosis (HR 0.2773, 95%CI: 0.1204-0.6384, P = 0.022) and glucocorticoid treatment (HR 6.1434, 95%CI: 2.8446-13.2676, P = 0.003).

CONCLUSION
In patients with EGE, younger onset age, longer disease course, vomiting and glucocorticoid treatment were risk factors for disease relapse, whereas higher BMI and total IgE level at baseline were protective.
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Core Tip: Disease relapse has been a long-standing concern for patients with eosinophilic gastroenteritis (EGE). Limited evidence has shown that predicting the course of EGE is complex and related to many factors. There is an urgent need to understand the long-term prognosis of EGE. Therefore, we aimed to describe the features of Chinese EGE patients and construct a model to predict disease relapse based on baseline clinical characteristics.

INTRODUCTION
Eosinophilic gastroenteritis (EGE) is a rare chronic disease characterized by eosinophilic infiltration in the gastrointestinal (GI) tract. EGE was first described by Kaijser in 1937 and, in 1970 by Klein et al[1], was classified as mucosal, muscular and serosal types based on the depth of eosinophilic infiltration in the GI tract. The prevalence of EGE reported in Western countries is 5.1-8.4/100000[2,3]. However, racial differences have been found, and EGE is more commonly seen in Asians than in Caucasians[4]. Although the overall pathogenesis of EGE is complicated and still not fully understood, it is widely considered to be related to a Th2-mediated allergic response, in which several molecules are involved, such as interleukin (IL)-4, IL-5, IL-13 and eotaxin[5-7].
Glucocorticoid and diet therapy remain the classical treatments for EGE. A considerable number of patients can achieve clinical remission after initial treatment, although more have recurrent disease or even develop glucocorticoid dependence. However, there are few studies about the long-term prognosis of EGE, most of which were case reports or case series. Some studies have suggested that EGE is related to the Klein classification[8,9]. However, there is more evidence that predicting the course of EGE is complicated and attributed to many factors. To meet this urgent need, this study aimed to clarify the long-term prognosis of EGE patients and to explore the predictive factors for disease relapse.

MATERIALS AND METHODS
Patient selection
We retrospectively enrolled 55 patients with EGE who were diagnosed and treated at Peking Union Medical College Hospital (PUMCH) between 2013 and 2022. EGE was defined by the criteria proposed by Talley et al[8], including GI symptoms, eosinophilic infiltration in one or more areas of GI biopsy specimens or ascites, and no evidence of other diseases that may lead to elevated eosinophils. Eosinophilic infiltration is defined as an eosinophil count > 20 per high-power field (HPF) in gastric and/or duodenal biopsies or an eosinophil count > 10% of the total white blood cells in ascites. The inclusion criteria were as follows: (1) Age ≥ 18 years; (2) comprehensive evaluation of clinical features, endoscopic findings and histological examinations confirming the diagnosis of EGE; (3) at least 6 mo of follow-up; and (4) signed informed consent. Exclusion criteria included: (1) Age < 18 years; and (2) clear evidence of parasite infections, inflammatory bowel diseases, high eosinophilia syndrome, connective tissue disease, malignant tumors, drug allergies and other diseases that could cause elevated eosinophil levels. Two experienced gastroenterologists (Li J and Li JN) reviewed the data and verified the EGE diagnosis.
The following baseline clinical data were collected from medical records: Age; sex; body mass index (BMI); duration from symptom onset to diagnosis; initial symptoms (e.g., abdominal pain, diarrhea, nausea, vomiting, distension, GI bleeding, weight loss, fever, and rash); complications (e.g., ascites and intestinal obstruction); comorbidities (e.g., Helicobacter pylori infection, hypertension, diabetes, and hepatitis B virus infection); allergic history (e.g., allergic rhinitis, asthma, and urticaria); laboratory test results (e.g. peripheral eosinophil count, hemoglobin, platelets, total serum immunoglobin E (IgE), high sensitivity C-reactive protein, erythrocyte sedimentation rate, antinuclear autoantibodies, antineutrophil cytoplasmic antibodies, and specific allergen tests); computed tomography features; and endoscopic findings.
All patients gave signed informed consent or oral consent, and the study was approved by the Institutional Review Board of Peking Union Medical College Hospital (Ethics approval number: I-23PJ1227).

Follow-up and classification
The treatment and outcome of each patient were reviewed from medical records and updated via outpatient services or telephone calls. During follow-up, disease relapse was defined as recurrence of GI symptoms with elevated peripheral blood eosinophil levels. Adverse outcomes include GI surgery or death due to EGE or its complications. Loss of follow-up was defined as failing to contact patients by telephone > 3 times on different days in a week. According to follow-up, patients were divided into two groups based on the status of disease relapse. In addition, according to the efficacy of glucocorticoid treatment, the cohort was classified into glucocorticoid-dependent and non-glucocorticoid-dependent groups. Glucocorticoid dependence was defined as the failure to reduce glucocorticoids to the equivalent dose of prednisone of 10 mg/d within 3 mo after moderate or full doses of glucocorticoid use or a relapse within 3 mo of drug withdrawal.

Statistical analysis
Continuous variables were expressed as the mean and standard deviation for those fitting a normal distribution and were tested by Student’s t test for the comparison analysis between groups. Medians and quartiles [M (Q1, Q3)] were used for those not fitting a normal distribution, and the comparison analysis was conducted by the Mann-Whitney U test. Categorical variables were reported as numbers and percentages and compared by Fisher’s exact test between the groups. Relapse-free survival (RFS) was calculated from the date when the patient was first diagnosed with EGE at PUMCH until the date of disease relapse or the last follow-up. We plotted the survival curves by the Kaplan-Meier method and further explored possible risk factors by log-rank analysis. Receiver operating characteristic curves were used to find proper cutoff values and transform continuous variables to categorical variables. A Cox proportional hazards model was used to assess the association of clinical variables with RFS. Only variables with significance (P < 0.05) in the univariate analysis were included in the multivariate model. A forest plot was used to show the hazard ratios (HRs) of predictive variables in the Cox regression model. A two-tailed P < 0.05 was considered significant. All analyses were performed with R (version 4.1.2).

RESULTS
Clinical characteristics
This study enrolled 55 patients with long-term follow-up. Clinical characteristics are shown in Table 1. Patients had a median age of 38 years at diagnosis, and females (56.4%) were slightly predominant. The median time interval from symptom onset to diagnosis was 5 mo. The most common GI symptom was abdominal pain (89.1%), followed by diarrhea (61.8%), nausea (52.7%), distension (49.1%) and vomiting (47.3%). Weight loss was commonly seen (65.5%). Eighteen patients (32.7%) had a history of allergic diseases, including allergic rhinitis (18.2%), asthma (20.0%) and urticaria (3.6%). Nine (16.4%) and 15 (27.3%) patients complained of a history of food and drug allergies, respectively. The most common complications were ascites (30.2%) and intestinal obstruction (14.5%). Sixteen patients (16/50, 32.0%) had H. pylori infection simultaneously. Elevated initial eosinophil levels were observed in 47 patients (85.5%) at diagnosis [1.16 (0.67–3.91) eosinophils/μL]. Additionally, 38 patients (79.2%) had increased total IgE.
The most commonly affected site of the GI tract under endoscopy was the duodenum (74.1%), which mainly presented as hyperemia (57.4%), erosion (24.1%) and ulceration (9.3%). The descending duodenum (55.6%) was more commonly involved than the duodenal bulb (50.0%) and retrobulbar duodenum (29.6%). In upper GI tissue biopsies, more than 20 eosinophils/HPF was considered to represent significant infiltration. In our cohort, 14 patients (25.5%) showed eosinophil infiltration in the stomach, and 30 (54.5%) showed eosinophil infiltration in the duodenum. Eight patients had a normal appearance on endoscopy examinations. Another important diagnostic procedure was the eosinophil count in ascites. Of the 17 patients complicated with ascites, 10 (58.8%) had elevated eosinophils in ascites, and three had no elevated eosinophil infiltration in the gastric and duodenal biopsies, suggesting the need for increased ascites eosinophil counts to be included in the diagnostic criteria.
Twenty-eight patients (50.9%) were categorized into the mucosal type, nine (16.4%) into the muscular type and 18 (32.7%) into the serosal type based on the Klein classification.

Treatments and outcomes
Forty-three patients (78.2%) were treated with glucocorticoids, and all showed a clinical response. Glucocorticoids were used for the initial therapy in 35 patients (81.4%), while the remaining eight initiated glucocorticoids during follow-up. Other treatments included dietary therapy (12.7%), antiallergic drugs (13.2%) and immunosuppressants (5.5%). Patients receiving glucocorticoid treatment, compared with those who did not, had a significantly higher proportion with elevated IgE (86.8% vs 50.0%, P = 0.022) at diagnosis and were more likely to have descending duodenal involvement (62.8% vs 27.3%, P = 0.046) (Table 2, Supplementary Table 1). There were no significant differences observed between the two groups with regard to sex, disease duration, symptoms, Klein classification or the degree of eosinophil elevation and infiltration. Twenty-one patients (48.8%) were glucocorticoid dependent and had a significantly lower BMI (21.85 vs 24.51, P = 0.041). Additionally, duodenal ulcers were more frequently noted by endoscopy in glucocorticoid-dependent patients (19.0% vs 0.0%, P = 0.048).

Long-term prognosis and its predictive factors
With a median follow-up of 67 (21.5-89.0) mo, all patients survived, and disease relapse after diagnosis was observed in 56.4% (31/55) of all patients and in 67.4% (29/43) of patients who were treated with glucocorticoids at diagnosis. The median RFS was 12 mo in EGE patients, and the incidences of RFS at 6, 12 and 24 mo were 63.4%, 48.4% and 46.1%, respectively (Figure 1). Patients with onset age < 40 years (HR 2.0408, 95%CI: 1.0082-4.1312, P = 0.044), a disease duration from symptom onset to diagnosis > 3.5 mo (HR 2.4725, 95%CI: 1.220-5.0110, P = 0.011), vomiting (HR 3.1259, 95%CI: 1.5246-6.4093, P = 0.001) and glucocorticoid treatment (HR 6.1434, 95%CI: 2.8446-13.2676, P = 0.003) were observed to be more likely to suffer from disease relapse during follow-up, while BMI > 24 kg/m2 (HR 0.3922, 95%CI: 0.1916-0.8027, P = 0.014) and baseline IgE level > 300 KU/L (HR 0.2773, 95%CI: 0.1204-0.6384, P = 0.022) tended to be protective factors for disease relapse (Figure 2). Multivariate analysis showed that higher BMI (HR 0.3206, 95%CI 0.11-0.9347, P = 0.037) was independently significant for the prediction of less disease relapse (Table 3, Figure 3, Supplementary Table 2).

DISCUSSION
Establishing the long-term prognosis and predictive factors is valuable for clinical practice in EGE patients. This study conducted a median 67-mo follow-up and found that the median RFS was 12 mo, and the rates of RFS were quite high. Age at onset, BMI, disease duration from symptom onset to diagnosis, vomiting symptoms, serum level of IgE, and glucocorticoid treatment helped to predict disease relapse. Higher BMI was independently significant for the prediction of less disease relapse based on multivariate analysis. These findings could facilitate the categorization of EGE patients into groups with different prognoses.
Consistent with previous studies[2,10], our patients showed a median onset in the third decade of life and a slight predominance in women. The diagnosis of EGE has long been considered difficult. In 2021, the United States Food and Drug Administration indicated a prolonged diagnosis delay of 4-9 years, which was probably due to delays in referral, endoscopic procedures, and the absence of biopsy[11,12]. However, the median duration from symptom onset to diagnosis in our study was only 5 mo. The physician’s knowledge of EGE might have contributed to the earlier diagnosis of EGE in our medical center, which is a tertiary medical center and the national medical center for refractory and rare diseases.
A significant percentage of patients had a history of allergic diseases or positive results in allergen tests, which is also comparable with previous studies from 23.8% to 63%[9,13-15], indicating the association between allergy and EGE pathogenesis. Nonspecific GI symptoms, such as abdominal pain, diarrhea and vomiting, are the main manifestations of EGE. However, in our cohort, weight loss was another dominant symptom, with a frequency of 65.5%. Extraintestinal manifestations such as pancreatitis, cholecystitis or splenic hypofunction[16-18] were not observed in our study. Peripheral eosinophil count elevation was observed in 85.6% of our patients but was neither necessary for diagnosis nor significant for disease severity. The proportion reported varied from 10.9% to 85.7%[9,10,19,20].
Endoscopy is one of the most important measures for EGE diagnosis. As research has described, EGE can affect any part of the GI tract, from the esophagus to the colon and rectum, but the small intestine and antrum are commonly affected[8,14,15]. This also agrees with our observations, and in our cohort, the duodenum was mostly involved. Previous studies reported that 62%-92.2% of patients showed a normal endoscopic appearance due to the patchy distribution of EGE[14,19,21]. In our study, only 14.5% of the patients had normal endoscopies. However, this does not deny the necessity for biopsies because eosinophilic infiltration was also frequently seen in endoscopically normal parts during routine biopsies from the antrum and descending duodenum in our cohort. Meanwhile, the endoscopic features of the stomach were not used for further analysis because > 30% of patients had H. pylori infection, which resulted in unavoidable bias for the interpretation of the endoscopic findings in the stomach.
In 1990, Talley et al[8] reported a 40-patient cohort in the Mayo Clinic with distributions of 44%, 12% and 39% for the mucosal, muscular and serosal types, respectively, by the Klein classification. In 2010, Chang et al[13] reported 59 new cases in the Mayo Clinic and suggested a shifting trend toward the mucosal type (52/59). However, muscular and serosal types made up almost half of the cohort (16.4% and 32.7%) in our study. Following an inward–outward pathway, EGE is considered to start in the mucosal layer; thus, the serosal type represents a more advanced stage. This may reflect the selection bias of our study in that patients with more severe symptoms were more commonly seen and treated in our center.
By suppressing the transcription of chemokines and eosinophilic growth factors, such as IL-3, IL-5, and granulocyte–macrophage colony-stimulating factor, glucocorticoids remain the most commonly used treatment for EGE. In our center, most patients received an equivalent prednisone dose of 0.5-1.0 mg/kg/d as the initial medication, with dose tapering, and nearly all our patients treated with glucocorticoids showed a rapid clinical response. Alternative therapies include dietary therapy, antiallergic agents and immunosuppressants. Among them, dietary therapy and antiallergic therapy are often used together with glucocorticoids if patients have definite food allergies or are complicated with allergic diseases. Immunosuppressants are rarely used and are mainly used in cases of glucocorticoid dependence. Currently, the use of biologic agents, such as the anti-Siglec-8 antibody AK002[22], the anti-IL-5 antibody mepolizumab[23] and the anti-IgE antibody omalizumab (OmAb)[24], is under investigation and has a partially positive effect in reducing GI symptoms and eosinophilic infiltration. These data may provide more options for treating EGE in the future.
Only a few studies have reported the long-term outcomes of EGE, and small sample sizes and short follow-up times limit the conclusions that can be drawn from these studies. Between 42% and 50% of patients had spontaneous remission and remained asymptomatic without specific treatment in previous studies[9,14]. Chambrun et al identified three different courses of EGE after a 15-year follow-up: single flare (42%), recurring course (37%) and continuous course (21%). They found that more patients with the serosal type had a single flare, and predominant mucosal disease presented mostly a continuous course[9]. Sato et al[25] proposed that the chronicity of coexisting allergic disorders may be associated with the chronicity of EGE. However, in our study, the Klein classification and history of allergic diseases did not present a significant difference for disease relapse or glucocorticoid dependence. In 2021, Havlichek et al[10] divided patients into two groups by four clinical characteristics at diagnosis: weight loss, hypoalbuminemia, serosa involvement, and anemia. Patients in the severe group, who had one of the four characteristics, had a higher risk of chronic disease. However, we did not observe these characteristics to be significant prognostic factors for EGE relapse, probably because they grouped patients with preidentified risk factors and then validated them, while we directly filtered baseline variables by log-rank tests and had a longer follow-up time. Grandinetti et al[26] also reported that an increasing number of involved GI segments was associated with disease relapse, indicating the importance of multiple biopsies regardless of endoscopic manifestations in suspected EGE patients.
Notably, we identified six possible prognostic factors for disease relapse in EGE. As expected by clinical experience, patients with a younger onset age are more likely to have disease relapse, and a longer delay of diagnosis may contribute to the recurrent course, which emphasizes the importance of early recognition and diagnosis of EGE. In our previous work, we suggested a diagnostic flowchart for patients suspected of having EGE, including several key steps for a quicker and more accurate diagnosis[27]. Vomiting is a newly identified factor for EGE prognosis in our study. It may be a nonspecific GI symptom caused by muscular involvement. Our study indicates that if a patient has vomiting as one of the initial symptoms, he may be at higher risk for disease relapse. Consistent with observations in clinical practice, elevated total serum IgE is a protective prognostic factor for EGE relapse. The cutoff value (300 KU/L) is four times higher than the upper limit of normal (60 KU/L) in our center. IgE is produced by activated B cells and binds to the Fcε receptor I (FcεRI) on eosinophils and mast cells, inducing their degranulation. It can be hypothesized that in patients with a markedly elevated baseline IgE level, their FcεRIs on eosinophils and mast cells may be saturated and thus unable to function upon re-exposure to allergens. Glucocorticoid treatment is also a significant factor for disease relapse. Patients treated with glucocorticoids had a greater possibility of at least one relapse during our follow-up, which might be partially explained by their own greater disease burden with more involvement of the descending duodenum compared with patients without glucocorticoid treatment. The exact clinical value or pathogenesis needs to be validated and clarified in future studies.
For multivariate analysis, higher BMI was an independent protective factor for disease relapse in our study. However, from the survival analysis, we noticed that patients without weight loss were more likely to have a recurrent course, although the P value was not significant (0.066). This seems contradictory. Given the large proportion of patients with serosal involvement in our cohort, the measurement of BMI might have been affected by the large amount of ascites. While the effect of obesity on EGE has not been previously studied, several studies have pointed out that lower BMI in patients with eosinophilic esophagitis (EoE) might indicate more severe disease[28,29]. In addition to the possible association with EoE-induced dysphagia and thus malnutrition, studies found that this may be associated with tumor necrosis factor-α release from adipose tissue, which promotes a shifting trend from Th-2 to Th-1 responses[30]. The exact clinical value of obesity in EGE still needs further investigation.
Beyond the abovementioned limitations, there were some other limitations in our study. First, the findings were based on 55 patients from one medical center, which makes generalization difficult. Second, selection bias was also unavoidable because the patients were all hospitalized in one medical center. For example, there was a higher percentage of serosal type in this study. Third, the knowledge and clinical experience among different physicians during the long study period were variable, which directly affected the treatment decisions. Finally, the definition of disease relapse was mainly based on symptoms and did not include endoscopic and histological diagnostic criteria, which might have overestimated the relapse rate. Future prospective multicenter studies of EGE with confirmed and validated criteria of disease relapse should be conducted to fully address the clinical manifestations and long-term prognosis.

CONCLUSION
We have described the general clinical characteristics of Chinese EGE patients and their long-term outcomes and identified six baseline clinical variables that could predict prognosis.

ARTICLE HIGHLIGHTS
Research background
Eosinophilic gastroenteritis (EGE) is a rare, chronic and recurrent disease with abnormal eosinophilic infiltration in gastrointestinal tract. Disease relapse and glucocorticoid dependence remain notable problems.

Research motivation
Few studies had illuminated the prognosis of EGE and risk factors for disease relapse. By exploring prognostic factors by baseline clinical data, we may identify patients who are more vulnerable for disease relapse at diagnosis and offer them individualized treatment.

Research objectives
To describe the clinical characteristics of EGE and possible predictive factors for disease relapse based on long-term follow-up.

Research methods
This retrospective cohort study enrolled 55 EGE patients (2013-2022, Peking Union Medical College Hospital) and analyzed their clinical records. Kaplan-Meier analysis, Log-Rank test and Cox regression analysis were conducted to reveal the risk factors for long-term prognosis.

Research results
In our cohort, EGE showed a female predominance (56.4%) and its median onset age was 38 years old. Abdominal pain (89.1%) was most commonly seen. 78.2% of patients received glucocorticoid treatment in whom elevated serum immunoglobin E (IgE) at diagnosis (86.8% vs 50.0%, P = 0.022) and descending duodenum involvement (62.8% vs 27.3%, P = 0.046) were more frequently seen. The median follow-up time was 67 mo, during which 31 patients (56.4%) suffered from at least one flares of disease relapse. Six prognostic factors were figured out, including age at diagnosis < 40 years (hazard ratio (HR) 2.0408, 95% confidence interval (CI): 1.0082-4.1312, P = 0.044), body mass index > 24 kg/m2 (HR 0.3922, 95%CI: 0.1916-0.8027, P = 0.014), disease duration from symptom onset to diagnosis > 3.5 mo (HR 2.4725, 95%CI: 1.220-5.0110, P = 0.011), vomiting (HR 3.1259, 95%CI: 1.5246-6.4093, P = 0.001), total serum IgE > 300 KU/L at diagnosis (HR 0.2773, 95%CI: 0.1204-0.6384, P = 0.022) and glucocorticoid treatment (HR 6.1434, 95%CI: 2.8446-13.2676, P = 0.003).

Research conclusions
We identified younger onset age, longer disease course, vomiting and glucocorticoid treatment to be risk factors for disease relapse, whereas higher body mass index and total-IgE level at baseline to be protective.

Research perspectives
In future research, we tend to conduct multi-center prospective study to verify and improve our prognostic model and further explore more accurate biomarkers for disease relapse based on serum proteomics and intestinal microbiomes. 
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Figure Legends
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Figure 1 Kaplan-Meier survival curve of the recurrence-free survival for all eosinophilic gastroenteritis patients (median relapse-free survival time: 12 mo). 6-mo, 1-year and 2-year relapse-free survival rate were 63.4%, 48.4% and 46.1% respectively.
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Figure 2 Kaplan-Meier survival curves according to different prognostic factors for disease relapse. Age < 40, body mass index (BMI) < 24, disease duration > 3.5 mo, vomiting, immunoglobin E (IgE) level < 300 KU/L, and glucocorticoid treatment showed a statistical difference between the relapse group and relapse-free group. Other variables included weight loss, Hp infection, IgE level > 60 KU/L, duodenal hyperaemia, Klein classification and anti-allergic drugs. A: Age, P = 0.044; B: BMI, P = 0.014; C: Disease duration, P = 0.011; D: Vomiting, P = 0.0011; E: Weight loss, P = 0.066; F: H. pylori infection, P = 0.790; G: T-IgE > 60, P = 0.370; H: T-IgE > 300, P = 0.022; I: Duodenal hyperaemia, P = 0.096; J: Klein classification, P = 0.280; K: Glucocorticoid, P = 0.0032; L: Anti-allergic drugs, P = 0.200.
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Figure 3 Forest plot for hazard ratios for predictors included in the Cox regression model. BMI: Body mass index; T_IgE: Total serum immunoglobin E.
Table 1 Clinical characteristics of eosinophilic gastroenteritis patients in this cohort, n (%)
	[bookmark: OLE_LINK6][bookmark: OLE_LINK8]All patients (N = 55)

	Demographic characteristics
	Complications
	
	ESR (mm/h)2
	4.00 [2.00, 8.00]

	Sex, female
	31 (56.4)
	Ascite
	17 (30.9)
	Elevated ESR (> 15)
	7 (7/49, 14.3)

	Age (yr) 2
	38.00 [25.50, 50.00]
	Intestinal obstruction
	8 (14.5)
	CRP (mg/L)2
	1.62 [0.84, 4.38]

	BMI (kg/m2)1
	23.28 ± 3.96
	Comorbidities
	
	Elevated hsCRP (> 3)
	11 (11/53, 20.8)

	BMI > 24
	21 (38.9)
	Hp infection
	16 (16/50, 32.0)
	ANA (+)
	8 (8/47, 17.0)

	Clinical manifestations
	
	HTN
	8 (14.5)
	ANCA (+)
	4 (4/46, 8.7)

	Disease duration (mo)2
	5.00 [1.00, 30.00]
	DM
	3 (5.5)
	Allergen test (+)
	14 (14/28, 50.0)

	Allergic history
	18 (32.7)
	HBV infection
	4 (7.3)
	Inhalant allergen
	8 (8/25, 32.0)

	Allergic rhinitis
	10 (18.2)
	Klein classification
	
	Food allergen
	8 (8/27, 29.6)

	Asthma
	11 (20.0)
	Mucosal type
	28 (50.9)
	Endoscopy findings
	

	Urticaria
	2 (3.6)
	Muscular type
	9 (16.4)
	Duodenum involvement
	40 (40/54, 74.1)

	Symptoms, n (%)
	
	Serosal type
	18 (32.7)
	Bulb
	27 (27/54, 50.0)

	Abdominal pain
	49 (89.1)
	Laboratory tests
	
	Post-bulb
	16 (16/54, 29.6)

	Diarrhea
	34 (61.8)
	EOS (× 109/L)2
	1.16 [0.67, 3.91]
	Descending part
	29 (29/54, 55.6)

	Nausea
	29 (52.7)
	Hb (g/L)1
	138.36 ± 14.81
	Hyperaemia
	31 (31/54, 57.4)

	Vomiting
	26 (47.3)
	PLT (× 109/L)1
	279.29 ± 81.84
	Erosion
	13 (13/54, 24.1)

	Distension
	27 (49.1)
	Alb (g/L)2 
	40.00 [37.00, 42.00]
	Ulcer
	5 (5/54, 9.3)

	GI bleeding
	3 (5.5)
	IgE (KU/L)2
	152.00 [66.55, 335.50]
	Therapy
	

	Weight loss
	36 (65.5)
	> 60
	38 (79.2)
	Diet therapy
	7 (12.7)

	Fever
	4 (7.3)
	> 300
	13 (27.1)
	Anti-allergic agents
	7 (12.7)

	Rash
	6 (10.9)
	
	
	Immunosuppressors
	3 (5.5)


1Mean ± SD.
2Mean[Q1, Q3]. EGE: Eosinophilic gastroenteritis; BMI: Body mass index; GI: Bleeding: gastrointestinal bleeding; Hp: Helicobacter pylori; HTN: Hypertension; DM: Diabetes mellitus; HBV: Hepatitis B virus; EOS: Eosinophil count; Hb: Hemoglobin; PLT: Platelet; T-IgE: Total serum immunoglobin E; hsCRP: High sensitivity C reactive protein; ESR: Erythrocyte sedimentation rate; ANA: Antinuclear autoantibodies; ANCA: Anti-neutrophil cytoplasmic antibodies.


Table 2 Clinical characteristics and intergroup comparisons
	
	Non glucocorticoid treatment (n = 12)
	Glucocorticoid treatment (n = 43)
	P value
	Non-glucocorticoid dependent (n = 22)
	Glucocorticoid dependent (n = 21)
	P value

	Sex (female)
	8 (66.7)
	23 (53.5)
	0.519
	10 (45.5)
	13 (61.9)
	0.364

	Age (yr)2
	44.00 [27.75, 48.75]
	36.00 [25.00, 50.00]
	0.838
	36.00 [26.00, 53.25]
	36.00 [25.00, 48.00]
	0.780

	BMI (kg/m2)1
	23.43 ± 2.84
	23.24 (4.25)
	0.888
	24.51 (4.55)
	21.85 (3.50)
	0.041a

	Disease duration (mo)
	2.00 [1.00, 10.00]
	7.00 [1.00, 41.00]
	0.223
	3.00 [1.00, 15.75]
	11.00 [4.00, 60.00]
	0.056b

	Allergic history
	2 (16.7)
	16 (37.2)
	0.298
	8 (36.4)
	8 (38.1)
	1.000

	Symptoms
	
	
	
	
	
	

	Abdominal pain
	11 (91.7)
	38 (88.4)
	1.000
	19 (86.4)
	19 (90.5)
	1.000

	Diarrhea
	8 (66.7)
	26 (60.5)
	0.750
	12 (54.5)
	14 (66.7)
	0.537

	Vomiting
	3 (25.0)
	23 (53.5)
	0.108
	12 (54.5)
	11 (52.4)
	1.000

	Weight loss
	10 (83.3)
	26 (60.5)
	0.183
	14 (63.6)
	12 (57.1)
	0.760

	Hp infection
	5 (5/11, 45.5)
	11 (11/39, 28.2)
	0.297
	6 (6/20, 30.0)
	5 (5/19, 26.3)
	1.000

	Klein classification
	
	
	
	
	
	

	Mucosal type
	6 (50.0)
	22 (51.2)
	1.000
	11 (50.0)
	11 (52.4)
	0.298

	Muscular type
	2 (16.7)
	7 (16.3)
	
	2 (9.1)
	5 (23.8)
	

	Serosal type
	4 (33.3)
	14 (32.6)
	
	9 (40.9)
	5 (23.8)
	

	EOS (× 109/L)2
	0.76 [0.51, 2.32]
	1.48 [0.95, 4.00]
	0.124
	2.46 [1.13, 3.96]
	1.01 [0.48, 3.99]
	0.065b

	IgE (KU/L)2
	54.50 [23.77, 629.75]
	166.00 [72.90, 298.00]
	0.406
	234.00 [118.00, 343.25]
	118.00 [67.10,191.00]
	0.082b

	Elevated IgE (> 60)
	5 (5/10, 50.0)
	33 (33/36, 86.8)
	0.022a
	17 (17/20, 85.0)
	16 (16/18, 88.9)
	1.000

	Duodenum involvement
	7 (7/11, 63.6)
	33 (33/43, 76.7)
	0.448
	15 (68.2)
	18 (85.7)
	0.281

	Bulb
	5 (5/11, 45.5)
	21 (21/43, 48.8)
	1.000
	9 (40.9)
	13 (61.9)
	0.227

	Post-bulb
	1 (1/11, 9.1)
	15 (15/43, 34.9)
	0.144
	11 (50.0)
	4 (19.0)
	0.055b

	Descending part
	3 (3/11, 27.3)
	27 (27/43, 62.8)
	0.046a
	12 (54.5)
	15 (71.4)
	0.347

	Duodenum endoscopic features
	
	
	
	
	

	Hyperaemia
	6 (6/11, 54.5)
	25 (25/43, 58.1)
	1.000
	14 (63.6)
	11 (52.4)
	0.543

	Erosion
	3 (3/11, 27.3)
	10 (10/43, 23.3)
	1.000
	4 (18.2)
	6 (28.6)
	0.488

	Ulcer
	1 (1/11, 9.1)
	4 (4/43, 9.3)
	1.000
	0 (0.0)
	4 (19.0)
	0.048a


1Mean ± SD.
2Mean[Q1, Q3].
aP < 0.05.
bP < 0.10.
Hp: Helicobacter pylori; EOS: Eosinophil count; IgE: Serum immunoglobin E; BMI: Body mass index.



Table 3 Univariate and multivariate Cox analysis for disease relapse
	
	Univariate analysis
	Multivariate analysis

	
	HR (95%CI)
	P value
	coef
	HR (95%CI)
	P value

	Age (yr)
	
	
	
	
	

	[bookmark: _Hlk136955061]> 40
	1
	0.044a
	
	1
	0.330

	≤ 40
	2.0408 (1.0082-4.1312)
	
	0.6827
	1.9791 (0.5013-7.8140)
	

	BMI (kg/m2)
	
	
	
	
	

	≤ 24
	1
	0.014a
	
	1
	0.037a

	> 24
	0.3922 (0.1916-0.8027)
	
	-1.1375
	0.3206 (0.11-0.9347)
	

	Disease duration (mo)
	
	
	
	
	

	≤ 3.5
	1
	0.011a
	
	1
	0.106

	> 3.5
	2.4725 (1.2200-5.0110)
	
	0.7447
	2.1058 (0.8533-5.1968)
	

	Vomiting
	
	
	
	
	

	No
	1
	0.001a
	
	1
	0.695

	Yes
	[bookmark: OLE_LINK12][bookmark: OLE_LINK11]3.1259 (1.5246-6.4093)
	
	0.2677
	1.3069 (0.3423-4.9904)
	

	T-IgE (KU/L)
	
	
	
	
	

	≤ 300
	1
	0.022a
	
	1
	0.233

	> 300
	0.2773 (0.1204-0.6384)
	
	-0.7995
	0.4496 (0.121-1.6699)
	

	Glucocorticoid treatment
	
	
	
	
	

	No
	1
	0.003a
	
	1
	0.065b

	Yes
	[bookmark: OLE_LINK13]6.1434 (2.8446-13.2676)
	
	1.4038
	4.0705 (0.917-18.0689)
	


aP < 0.05.
bP < 0.10.
HR: Hazard ratio; coef: Coefficient; T-IgE: Total serum immunoglobin E; BMI: Body mass index.
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