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ABSTRACT  62 

BACKGROUND: Eosinophilic esophagitis (EoE) has increased rapidly and has been 63 

well characterized. However, no nationwide survey has been conducted regarding 64 

non-esophageal eosinophilic gastrointestinal disorders (non-EoE EGIDs), and they 65 

remain poorly understood. 66 

OBJECTIVE: To compare the clinical features and natural histories of non-EoE 67 

EGIDs and EoE by using the same questionnaire, for all ages.  68 

METHODS: We conducted a nationwide hospital–based survey of patients who visited 69 

hospitals from January 2013 through December 2017. We randomly selected 10,000 70 

hospitals that performed endoscopy. We analyzed the demographics, symptoms, 71 

gastrointestinal histology, treatments and natural histories of EoE and non-EoE EGIDs. 72 

RESULTS: A total of 2,906 hospitals responded to the questionnaire. We identified 73 

1,542 patients, and obtained detailed data for 786 patients, consisting of 39% EoE and 74 

61% non-EoE EGIDs. The clinical characteristics were analyzed for patients who met 75 

the "definite" criteria that excluded comorbidities. Non-EoE EGIDs showed no gender 76 

difference, while EoE was male–predominant. Tissue eosinophilia was often seen in the 77 

small intestine (62%) and stomach (49%). The frequency of hypoproteinemia was high 78 

(27%) in childhood. Children also had more serious symptoms and complications than 79 

adults: restriction of daily life activity (P=.009), failure to grow/weight loss (P=.008), 80 

and surgery (P=.01). For both diseases the most common natural history was the 81 

continuous type: 66% (95% CI: 58–74) in EoE and 64% (95% CI: 55–72) in non–EoE 82 

EGIDs.   83 

CONCLUSIONS:  84 
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The percentage of persistent patients with non-EoE EGIDs was almost same as with 85 

EoE. Complications were more frequent in children than in adults. 86 

Highlights Box 87 

1. What is already known about this topic? 88 

Unlike for eosinophilic esophagitis (EoE), the prevalence, putative phenotypes and 89 

natural courses of non-esophageal eosinophilic gastrointestinal disorders (non-EoE 90 

EGIDs) remain poorly understood.  91 

 (23/35words) 92 

 93 

2. What does this article add to our knowledge? 94 

Continuous type was 64% (95%CI: 55-72) in non-EoE EGIDs and 66% (95%CI: 58-74) 95 

in EoE. Restriction of activity, weight loss, surgery and hypoproteinemia in non-EoE 96 

EGIDs were more frequent in pediatric patients than adult patients. 97 

(35/35 words) 98 

 99 

3. How does this study impact current management guidelines? 100 

Most non-EoE EGIDs were persistent and severe, especially in children. These findings 101 

will promote development of treatment strategies that do not inhibit growth and have 102 

fewer long–term side effects.  103 

(34/35 words) 104 

 105 

Key words:  106 

Eosinophilic gastrointestinal disorders; Eosinophilic esophagitis (EoE); Non-esophageal 107 

eosinophilic gastrointestinal disorders (non-EoE-EGIDs); Eosinophilic gastritis (EG); 108 
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Eosinophilic gastroenteritis (EGE); Eosinophilic colitis (EC); Natural history; 109 

Treatment; Nationwide survey (9/10) 110 

 111 

 112 

Abbreviations used 113 

CI   Confidence interval 114 

EC   Eosinophilic colitis 115 

EE   Eosinophilic enteritis 116 

EG   Eosinophilic gastritis 117 

EGE   Eosinophilic gastroenteritis 118 

EGIDs   Eosinophilic gastrointestinal disorders 119 

EoE   Eosinophilic esophagitis 120 

GI tract   Gastrointestinal tract 121 

IQR   Interquartile range 122 

Non-EoE EGIDs  Non-esophageal eosinophilic gastrointestinal disorders 123 

  124 
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INTRODUCTION 125 

Eosinophilic gastrointestinal disorders (EGIDs) are characterized by massive 126 

eosinophil infiltration into the gastrointestinal (GI) tract, causing chronic inflammation 127 

and dysfunction.
1
 EGIDs are divided into eosinophilic esophagitis (EoE) and non-EoE 128 

EGIDs. Non-EoE EGIDs are further subgrouped into eosinophilic gastritis (EG), 129 

eosinophilic gastroenteritis (EGE), eosinophilic enteritis (EE) and eosinophilic colitis 130 

(EC), based on the GI site of the eosinophil infiltration.
2
 The prevalence of 131 

EGIDs—especially that of EoE—has increased rapidly during the last two decades.
3,4

 132 

The clinical features of EoE have been well characterized. EoE occurs more often 133 

in males and is persistent in nature.
3,5

 The underlying mechanism is generally 134 

considered to be a Th2 immune response driven by a non-IgE–mediated food 135 

allergy.
3,6-8

 Clinical guidelines have been established to treat this persistent 136 

inflammatory disorder.
9-11

 137 

On the other hand, most previous studies of non-EoE EGIDs were case series 138 

studies, and only a few surveys have been conducted.
4,12, 13

 Large–scale studies are 139 

needed to fully clarify the prevalence, putative phenotypes, age related symptoms and 140 

natural courses of non-EoE EGIDs. Knowledge of the pathogenesis and natural history 141 

of these diseases will help us develop effective treatment strategies.  142 

Accordingly, we used a single questionnaire to conduct a nationwide survey of 143 

patients of all ages in Japan to compare non-EoE EGIDs with EoE. 144 

 145 

METHODS 146 

Study design and data collection 147 
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This was a medical record survey of EGIDs in Japan that was nationwide, cross–148 

sectional, hospital–based and retrospective. It was conducted from April 2018 through 149 

January 2019. We used a list of hospitals that perform GI tract endoscopy, had more 150 

than 20 beds and at least one of the departments of internal medicine, surgery and 151 

pediatrics. There were 11,117 hospitals that met these criteria, from among which we 152 

randomly selected 10,000 hospitals (the details of that selection process are described in 153 

the Methods section in this article's Online Repository at www.jaci-inpractice.org). We 154 

sent each hospital a first survey that asked the number of patients with EGIDs who 155 

visited the hospital from January 2013 through December 2017, regardless of the body 156 

site of eosinophil infiltration. Next, we sent a questionnaire as a second survey (see the 157 

Methods section in this article's Online Repository at www.jaci-inpractice.org) to the 158 

hospitals that responded, in which we asked for information on the patients' diagnosis, 159 

sex, age, symptoms, serious complications, laboratory findings, macroscopic abnormal 160 

endoscopic findings, tissue eosinophil counts in gastrointestinal biopsies, treatments and 161 

natural history patterns. The attending physicians at each hospital answered the 162 

questionnaire based on the data in the patients' medical records. We analyzed the 163 

received data. The Ethics Committee of the National Center for Child Health and 164 

Development had approved the study protocol (Reference Number #1736). 165 

 166 

Patients and definitions 167 

We set four patient inclusion criteria based on the following definitions. 1) 168 

"Doctor-diagnosed EGIDs" cases from the first survey were used to calculate the 169 

prevalence of EGIDs patients regardless of the site of eosinophil infiltration. 2) 170 

"Doctor-diagnosed EoE and non-EoE EGIDs" cases from the second survey were used 171 
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to calculate the rates (%) of EoE and non-EoE EGIDs. 3) "Definite EoE and non-EoE 172 

EGIDs" were meant to strictly exclude other diseases and were analyzed to identify the 173 

clinical features and treatments. EoE was defined according to the international 174 

guideline as an esophageal biopsy showing ≥15 eosinophils/high–powered field (hpf), 175 

with presence of esophageal dysfunction, but no other GI tract eosinophilia.
9,10

 Because 176 

no diagnostic criteria for non-EoE EGIDs had been established, we defined non-EoE 177 

EGIDs as one or more GI tract biopsy below the esophagus, with tissue eosinophilia and 178 

digestive tract symptoms. We used Pesek's criteria for tissue eosinophilia of the GI tract: 179 

stomach ≥30 eosinophils/hpf, small intestine ≥50 eosinophils/hpf, and colon ≥60 180 

eosinophils/hpf.
4
 4) "Definite EoE and non-EoE EGIDs cases observed for more than 181 

six months" were analyzed to clarify their natural histories. 182 

Separately, "probable EoE and non-EoE EGIDs" means patients who did not satisfy 183 

inclusion criterion 3). They were similarly analyzed for their clinical features, treatment 184 

and natural histories. 185 

In Japan, the pathology departments of many hospitals use microscope eyepieces 186 

with a field of view of 22, and the area of one field of view of x400 is often 0.237 mm
2
. 187 

In this study, patients over the age of 18 years were defined as adults, while those 188 

under 18 were defined as children. 189 

 190 

Classification of non-EoE EGIDs 191 

We defined EG, EGE, EE, EC and extensive disease as follows: a) EG: tissue 192 

eosinophilia restricted to the stomach, or the stomach and esophagus; b) EGE: tissue 193 

eosinophilia presenting diffusely in the stomach and small intestine, and may or may not 194 

be present in the esophagus; c) EE: tissue eosinophilia restricted to the small intestine; 195 
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d) EC: tissue eosinophilia restricted to the colon;
14

 and e) extensive disease: none of the 196 

above, but with tissue eosinophilia presenting more diffusely in the GI tract, such as in 197 

the colon and other sections of the GI tract. 198 

 199 

Treatments  200 

The attending physicians extracted the information on treatments (systemic 201 

glucocorticoids, swallowed inhaled corticosteroids, elimination of causal foods, antacid 202 

treatments, anti-histamines/anti-leukotrienes, or immune–modulating drugs) from the 203 

patients' medical records. Because no symptom score had been established for non-EoE 204 

EGIDs, our questionnaire listed the following categories for the effect of treatment: 205 

"disease remission" (i.e., no recurrence after discontinuation of an effective treatment), 206 

"complete disappearance of symptoms," "partial improvement of symptoms," "no 207 

effect" and "unknown." Each attending physician selected one. "Disease remission" and 208 

"complete disappearance of symptoms" were collectively defined as "symptom 209 

resolution," which was used to calculate the "symptom resolution rate" of each 210 

treatment. 211 

 212 

Natural histories 213 

With reference to an earlier paper on EGE's natural history,
15

 we classified the 214 

natural history of non-EoE EGIDs into the following four types. "Continuous type": 215 

duration of symptoms or treatment was six months or more. "Single–flare type": 216 

duration of symptoms and treatment was less than six months, with no recurrence after 217 

the initial flare. "Intermittent type": symptoms recurred multiple times, and no treatment 218 

was needed during the intervals. "Unable to classify": none of the above. A pattern 219 

Jo
urn

al 
Pre-

pro
of



Mayu Yamamoto et al. 10 

 

10 

 

diagram of the natural histories is shown in Q27 of the questionnaire in this article's 220 

Online Repository at www.jaci-inpractice.org. Each attending physician selected the 221 

applicable type. 222 

 223 

Statistical analysis 224 

Statistical analyses were performed using the SPSS software (version 23.0, IBM 225 

Corporation). Continuous variables were analyzed using the Mann–Whitney U test 226 

(nonparametric test, two groups) or the Kruskal–Wallis test (nonparametric test, three or 227 

more groups). Categorical variables were analyzed using the chi–square test or Fisher's 228 

exact test. P<.05 was considered to be statistically significant. Logistic regression 229 

analysis was performed using JMP 14 software (SAS Institute). 230 

 231 

RESULTS 232 

Study population, prevalence of EGIDs and percentages of EoE and 233 

non-EoE EGIDs 234 

Figure 1 shows the flow chart and the numbers of patients in this survey. A total of 235 

2,906 hospitals replied to the first survey (response rate: 29%), and 1,542 patients were 236 

identified as having "doctor–diagnosed EGIDs." Detailed data were obtained for 786 237 

patients with EGIDs from the second survey: 549 adults (≥18 y.o.: 70%), 225 children 238 

(29%) and 12 age unknown (1.5%). The percentages of EoE and non-EoE EGIDs in all 239 

ages were 39% (310 patients) and 61% (476 patients), respectively. The percentages in 240 

adults were 54% (295 patients) and 46% (254 patients), while in children they were 6% 241 

(13 patients) and 94% (212 patients). Finally, we identified 153 "definite EoE patients" 242 

and 151 "definite non-EoE EGIDs patients" who met all the criteria. 243 

Jo
urn

al 
Pre-

pro
of



Mayu Yamamoto et al. 11 

 

11 

 

 244 

Gender, and the age at disease onset 245 

EoE showed male predominance (80%). The peak age at onset was 35-49 y, and 246 

95% of the patients were adults (Table I, Figure 2A). Non-EoE EGIDs showed no 247 

gender difference. The peak age at onset was 0-14 y followed by the 50s, and 58% of 248 

the patients were adults (Table I, Figure 2B). To statistically show that there is a 249 

difference in the sex ratio between EoE and non-EoE, logistic regression analysis was 250 

performed using the presence/absence of EoE in the entire EGIDs population as the 251 

dependent variable, and gender as the explanatory variable. Adjustment was made for 252 

age. The results showed that the odds ratio for men to women for gender was 4.05 (95% 253 

confidence interval (CI): 2.16–7.58, P<.0001, Figure 2C). This shows that there was a 254 

significant gender difference between EoE and non-EoE in EGIDs. 255 

 256 

Clinical characteristics of EGIDs 257 

The most frequent presenting symptom of EoE was dysphagia (82%). Endoscopy 258 

revealed abnormal macroscopic findings in 98% of the patients. Non-EoE EGIDs had 259 

various digestive symptoms, such as abdominal pain (74%), diarrhea (44%) and 260 

vomiting (34%) (Table I). Restriction of daily life activity was reported for 51% of 261 

non-EoE EGIDs patients but only 12% of EoE (P<.001) (Figure 3A). As parameters that 262 

represent the severity of illness, growth failure/weight loss, surgery and 263 

hypoproteinemia were more frequent with non-EoE EGIDs than EoE (Figure 3A). 264 

Blood eosinophilia (>500/L) was seen in 63% of non-EoE EGIDs but only 22% of 265 

EoE (P<.001). In non-EoE EGIDs, eosinophil infiltration was most frequently seen in 266 

the small intestine (62%), followed by the stomach (49%). The majority of patients with 267 
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eosinophil infiltration in the esophagus and stomach had abnormal macroscopic 268 

findings. However, about 1/3 of patients with eosinophil infiltration in the small 269 

intestine or colon had no abnormal macroscopic findings (Table I). 270 

 271 

Comparison of adult (≥18 y.o.) and pediatric patients (<18 y.o.) with 272 

non-EoE EGIDs  273 

Bloody stools occurred in some pediatric non-EoE EGIDs patients (30%) and 274 

significantly more frequently than in adults (P<.001). Pediatric non-EoE EGIDs patients 275 

had more severe symptoms and complications than adults: restriction of daily life 276 

activity (65%, P<.009), growth failure/significant weight loss (13%, P=.008) and more 277 

cases of surgery (10%, P=.01). Hypoproteinemia was also detected in 27% of the 278 

children. 279 

Childhood, in a nutshell, is a long time. Especially up to about 4 years of age, 280 

chronic food-protein-induced enterocolitis syndrome (FPIES), food-protein-induced 281 

enteropathy (FPE) and food-protein-induced allergic proctocolitis (FPIAP), which often 282 

occur in infancy, can be diagnosed as non-EoE-EGID pathologically. For this reason, 283 

we have divided childhood into two age groups: 0~4 years and 5~17 years (Figure 3B, 284 

Table II). In particular, the 5~17 y.o. group had a high rate of restriction of daily life 285 

activity (70%), which was considered to be the greatest interference with the quality of 286 

life. Hypoproteinemia was more prevalent in the 0~4 y.o. group (50%). 287 

 288 

Treatments for EGIDs 289 

The treatments for EoE were mainly antacid treatments. The frequencies of use of a 290 

proton pump inhibitor and swallowed inhaled corticosteroids were 84% and 24% (Table 291 
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III). The symptom resolution rates were 40% with antacid treatments and 57% with 292 

swallowed inhaled corticosteroids.  293 

The treatments for non-EoE EGIDs were anti-histamines/anti-leukotrienes in 44%, 294 

antacid treatment in 42%, systemic glucocorticoids in 40%, and elimination of the 295 

causal food in 19%. Half of the patients received combination therapy. The symptom 296 

resolution rates were 55% with systemic glucocorticoids and 52% with elimination of 297 

the causal food, and low with the other treatments. Thirty–two percent of patients 298 

underwent long–term administration of systemic glucocorticoids (12 weeks or more); 299 

the median treatment period was 22 months, and the median maintenance dose was 5 300 

mg/day. 301 

In pediatric non-EoE EGIDs patients (Table II), 48% were treated by eliminating 302 

the causal food and 28% were treated with systemic glucocorticoids. The symptom 303 

resolution rates were comparable (52% and 53%, respectively).  304 

In adult non-EoE EGIDs patients, 48% were treated with systemic glucocorticoids; 305 

almost all patients underwent long–term administration. 306 

 307 

Comparison of disease localization of non-EoE EGIDs 308 

There were 35 patients with EG, 35 with EGE, 36 with EE, 20 with EC and 25 with 309 

extensive disease (Table IV). The age at diagnosis was significantly younger in EC 310 

(median 14 y.o.) and significantly older in EGE (median 46 y.o.). Vomiting was most 311 

frequently seen in EG, EGE and EE (43%, 43% and 42%, respectively), and bloody 312 

stools were most frequent in EC (45%). The laboratory findings and natural histories 313 

did not differ significantly between the five groups. 314 

 315 
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The natural histories of EGIDs 316 

The rates of each natural history pattern in EoE were: continuous type, 66% (95% 317 

CI: 58–74); single–flare type: 14% (9–22); and intermittent type: 14% (9–22). The 318 

respective rates for non-EoE EGIDs were 64% (55–72), 19% (13–27) and 7% (3–13) 319 

(Figure 4). Only 9.2% (8/87) of continuous–type EoE and 14% (11/79) of continuous–320 

type non-EoE EGIDs achieved disease remission. The "duration of symptoms or 321 

treatment period" for the continuous type was a median 41 months (IQR 22.75–74) for 322 

EoE and 40.5 months (IQR 20.85–81) for non-EoE EGIDs. 323 

When the natural history of non-EoE EGIDs was classified according to age, 46% 324 

of patients aged 0~4 years were the single-flare type, which was suspected to be related 325 

to infantile-onset non-IgE-mediated gastrointestinal food allergies. During the 5~17–326 

year period, 75% were the continuous type (Figure 4, TABLE II). 327 

A detailed comparison was made of the natural histories of the three non-EoE 328 

EGIDs types (Table E1 in this article's Online Repository at www.jaci-inpractice.org). 329 

Males were more prevalent than females in the continuous type, and 81% (43/53) of all 330 

male non-EoE EGIDs patients were classified as continuous. Forty–six percent of the 331 

continuous–type patients were treated long–term with systemic glucocorticoids, with a 332 

median administration period of 29.5 months and a median maintenance dose of 5 333 

mg/day. 334 

A similar comparison was made of the natural histories of the three EoE types (see 335 

Table E2 in this article's Online Repository at www.jaci-inpractice.org).  336 

 337 

DISCUSSION 338 

Jo
urn

al 
Pre-

pro
of



Mayu Yamamoto et al. 15 

 

15 

 

This nationwide hospital–based questionnaire survey of EGIDs generated new 339 

findings that contribute greatly to our current knowledge regarding non-EoE EGIDs.  340 

Earlier surveys that calculated the prevalence using the ICD-9 code in the United 341 

States database reported estimated prevalences of 56.7/100,000 for EoE, 6.3/100,000 for 342 

EG, 8.4/100,000 for EGE and 3.3/100,000 for EC.
16,17

 Thus, the estimated rates in the 343 

United States were 76% for EoE and 24% for non-EoE EGIDs. A Japanese nationwide 344 

survey (Kinoshita's survey) of 1,078 gastroenterology teaching hospitals targeted mainly 345 

adult patients from 2004 through 2009 and reported rates of 15% for EoE and 85% for 346 

non-EoE EGIDs.
13

 These data reveal a large discrepancy in the rates between the United 347 

States and Japan, with the percentage of non-EoE EGIDs among all EGIDs being much 348 

higher in Japan. It remains unclear whether the cause of this discrepancy is genetic or 349 

environmental. 350 

Our current survey found rates of 39% EoE and 61% non-EoE EGIDs across all 351 

patient ages. If we limit the age of onset to include only adults, 54% of the cases were 352 

EoE in our survey from January 2013 through December 2017. That is a large increase 353 

compared with the 15% of adults with EoE in Kinoshita's survey from 2004 through 354 

2009. Therefore, the rate of EoE in adults in Japan seems to have increased rapidly in 355 

the last decade. Possible reasons for that change are increased awareness of the disease 356 

by clinicians, increases in allergic diseases such as allergic rhinitis and food allergies, 357 

westernization of the Japanese diet and reduced prevalence of Helicobacter pylori.
18

  358 

When we looked at the distributions of sex and the age at onset, we found marked 359 

differences between EoE and non-EoE EGIDs (Figures 2A and 2B). The peak age of 360 

onset and male predominance in EoE were similar to in Western countries,
3
 suggesting a 361 

shared pathogenetic mechanism between the two regions. Non-EoE EGIDs showed no 362 
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gender imbalance. Logistic regression analysis found a significant difference in gender 363 

distribution between EoE and non-EoE EGIDs. Two peaks were seen for the age at 364 

onset of non-EoE-EGIDs: 0-14 y.o. and the 50s (Figure 2B), i.e., children and adults. 365 

Those two groups may have different pathogenetic mechanisms.  366 

In this survey, the health effects appeared to be more severe with non-EoE EGIDs 367 

than EoE, with higher likelihoods for restriction of daily life activity, growth 368 

failure/weight loss, surgery and hypoproteinemia (Figure 3A). Non-EoE EGIDs 369 

manifested various digestive symptoms and blood eosinophilia, consistent with previous 370 

retrospective studies at various institutions.
4,15,19,20

 Pediatric patients had more severe 371 

restriction of daily life activity and serious complications such as growth failure and 372 

surgery than adult patients. In particular, 70% of the 5~17 y.o. group had restrictions of 373 

daily life activity, and 50% of the 0~4 y.o. group had hypoproteinemia (Figure 3B). The 374 

persistence of this chronic inflammation in the digestive tract seems to be deleterious to 375 

children's nutrition, growth and development. The adult non-EoE EGIDs patients were 376 

often treated with systemic glucocorticoids, as in previous studies.
13,15,19

 In contrast, the 377 

pediatric patients were often treated by food elimination, and the symptom resolution 378 

rate was comparable to that with systemic glucocorticoids (Table II). The clinical 379 

guidelines for EoE recommend elemental, empiric or targeted elimination diets as initial 380 

therapy.
10,21,22

 However, for non-EoE EGIDs the efficacy of food elimination treatments 381 

was found to be limited in retrospective studies and case reports.
4,23,24

 Half of 382 

continuous–type non-EoE EGIDs were treated by long–term administration of systemic 383 

glucocorticoids.  384 

The non-EoE EGIDs were divided into EG, EGE, EE and EC based on the site of 385 

eosinophil accumulation (Table IV). In terms of the age at diagnosis, EGE patients were 386 
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the oldest, while EC patients tended to be younger at diagnosis, possibly because of 387 

inclusion of patients diagnosed with EC due to prolonged FPIAP. Regarding the 388 

symptoms, EC patients had less vomiting (10%) and more bloody stools (45%). None of 389 

the EE or EC patients had eosinophilic infiltration of the esophagus, whereas 49% of the 390 

EGE patients did. 391 

There have been many reports regarding the natural history of EoE. It is known that 392 

its chronic nature progresses over time and leads to fibrostenosis. However, there are 393 

few reports on non-EoE EGIDs. In a prospective study of 43 adult patients in France,
15

 394 

42% were the single–flare type, 37% were the intermittent type and 21% were the 395 

persistent type. In a Swiss study of mainly adult patients, 30% were the single–flare 396 

type, 30% were the intermittent type and 40% were the persistent type.
25

 In our study of 397 

124 non-EoE EGIDs cases, 64% (95%CI: 55–72) were the continuous type. 398 

Furthermore, the rate was almost the same (61%) for 325 "probable" cases, confirming 399 

the reproducibility of the data. Based on the above, we think non-EoE EGIDs frequently 400 

persist for a long time. About half of the continuous type were pediatric patients. 401 

Patients with growth failure, weight loss and hypoproteinemia were mostly this type 402 

(Table E1). When the childhood years were stratified, the continuous type accounted for 403 

75% of the 5~17 y.o. patients (Figure 4). 404 

Compared to EoE, non-EoE-EGIDs had a wider variety of symptoms, with more 405 

extensive involvement of the gastrointestinal tract.
26

 For continuous–type non-EoE 406 

EGIDs, long–term treatment is preferable. Treatments that cause fewer side effects are 407 

needed, especially for children in the growing stage.  408 

 409 

Study limitations 410 
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This study has a number of limitations. First, this was a retrospective cross–411 

sectional survey. Thus, there might be some cases in which the medical records were 412 

incomplete. Second, until recently, diagnostic criteria had not been established for 413 

non-EoE EGIDs, and we were unable to rule out the possibility that "doctor-diagnosed" 414 

patients might include patients with other diseases. For this reason, for selection of 415 

subjects for detailed analysis we adopted Pesek's strict criteria
4
 to avoid inclusion of 416 

other diseases. This resulted in a smaller sample size, but we were able to analyze 417 

patients who had been accurately diagnosed. Furthermore, since the demographics and 418 

natural history were very similar for both "definite (n=151)" and "probable (n=325)" 419 

non-EoE EGIDs patients, we do not think that the "definite" patients were biased cases 420 

(Table E3). Third, the treatment effect was judged by the attending physician, which 421 

means that there was no standardization. Fourth, the pathology departments of many 422 

hospitals in Japan use microscope eyepieces with a field of view of 22, and the area of 423 

one field of view of x400 is often 0.237 mm
2
. However, this may vary among 424 

hospitals. In this national survey, we were unable to verify the microscope equipment 425 

used to determine the eosinophil count or the area of one field of view, so this 426 

point represents a limitation of this study. Finally, we analyzed the natural history of 427 

patients who were followed up in the hospital for more than six months. Therefore, 428 

patients with a single–flare type who stopped visiting the hospital within six months 429 

were not included in that analysis of the natural history, and their number might be 430 

underestimated. Some patients may have moved or sought care at another hospital, thus 431 

not allowing complete categorization of the natural history. 432 

 433 

CONCLUSIONS 434 
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Both EoE and non-EoE EGIDs are chronic inflammatory diseases caused by 435 

eosinophil infiltration of the GI tract. However, their clinical demographics differed 436 

noticeably, suggesting that they may have different etiologies. The age at onset of 437 

non-EoE EGIDs showed two peaks: 0~14 y.o. and in the 50s. This bimodal distribution 438 

and the greater severity of symptoms documented in the pediatric patients suggest 439 

different etiologies in adult and pediatric patients. Future studies regarding the risk 440 

factors for non-EoE EGIDs are required to elucidate their pathogenesis. 441 

Most non-EoE EGIDs cases were the continuous type, and they rarely resolved 442 

over time.  443 
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Tables and their legends  535 

TABLE I. Clinical characteristics of EoE and non-EoE EGIDs 

Characteristic 
 EoE 

n = 153  

 non-EoE EGIDs 
n = 151 

  P value 

Sex, n (%)           
 

 <.001* 

Male  123 (80)    75 (50)     

Female  30 (20)    72 (48)     

Age at diagnosis (y), median (IQR)  46 (38-54)    31 (12-50)   <.001* 

Adult, n (%)  145 (95)    88 (58)   <.001* 

Child, n (%)  8 (5)    60 (40)     

Symptoms, n (%)                 

Dysphagia  126 (82)    27 (18)   <.001* 

Appetite loss  42 (27) 
 

 82 (54) 
 

<.001* 

Vomiting  30 (20)    52 (34)   .004* 

Abdominal pain  36 (24)    112 (74)   <.001* 

Diarrhea  9 (6)    67 (44)   <.001* 

Bloody stools  0 (0)    23 (15)   <.001* 

Ascites  0 (0)    20 (13)   <.001* 

Restriction of daily life activity  19 (12)    77 (51)   <.001* 

Serious complications, n (%)                 

Growth failure/weight loss  1 (0.7)    10 (7)   .005* 

Surgery  1 (0.7)    7 (5)   .03* 

Shock  0 (0)     1 (0.7)   .31 

Laboratory findings n 
 

    n         

Blood eosinophilia (>500/μL), n (%) 139 33 (22)   149 95 (63)   <.001* 

Eosinophil count (/μL), median (IQR) 139 298 (171-485) 
 

149 756 (318-1,725)  <.001* 

Hypoproteinemia, n (%) 133 0 (0)   139 32 (21) 
 

<.001* 

Abnormal macroscopic findings in endoscopy, n (%)                 

Esophagus  150 (98)    30 (20)   <.001* 

Stomach  12 (8)    66 (44)   <.001* 

Small intestine  2 (1)    62 (41)   <.001* 

Colon  1 (0.7)    33 (22)   <.001* 

Eosinophil infiltration site, n (%)                 

Esophagus  153 (100)    33 (22)   <.001* 

Stomach  0 (0)    74 (49)   <.001* 

Small intestine  0 (0)    93 (62)   <.001* 

Colon  0 (0)    45 (30)   <.001* 

EoE, eosinophilic esophagitis; EGIDs, eosinophilic gastrointestinal disorders; IQR, interquartile range. 536 

Adult ≥18 y.o.; Child <18 y.o. Hypoproteinemia: total protein <6 g/dL or albumin <3 g/dL. If the patient's 537 

age is two years or younger, total protein or albumin should be below the 2.5th percentile for the same age 538 

group. *P<.05 (Mann–Whitney U test, chi-square test or Fisher's exact test).  539 
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TABLE II. Clinical characteristics, treatment, and disease course of adult and pediatric patients with 

non-EoE EGIDs 

      Child         Adult     

  0-4y   5-17y   
0-4y 

vs 
5-17y 

    ≥18y    
Child 

vs 
Adult 

  n = 14   n = 46   P value   n = 88   P value 
             

Age at diagnosis (y), median (IQR) 1.5  (0-2)   12  (9-13.75)   <.001*   47 (36－59)   
<.001
* 

Sex, n (%)             .41         
.

08 
Male 6 (43)   29  (63)       39 (44)     

Female 6 (43)   17  (37)       47 (53)     

Symptoms, n (%)                         

Dysphagia 4 (29)   4  (9)   .06   19 (22)   .20 

Vomiting 1 (7)   22  (48)   .006*   27 (31)   .33 

Abdominal pain 2 (14)   39  (85)   <.001*   70 (80)   .12 

Diarrhea 7 (50)   16  (35)   .31   43 (49)   .21 

Bloody stools 8 (57)   10  (22)   .01*   5 (6)   
<.001
* 

Ascites 0 (0)   8  (17)   .09   12 (14)   .96 

Restriction of daily life activity 7 (50)   32  (70)   .18   38 (43)   .009* 

Severe complications, n (%)                         
Growth failure, significant weight 
loss 

2 (14)   6  (13)   .91   2 (2)   .008* 

Surgery 3 (21)   3  (7)   .10   1 (1)   .01* 

Laboratory findings                         

Blood eosinophilia (>500/μL), n (%) 9 (64)   32  (70)   .71   53 (60)   .32 

Eosinophil count (/μL) , median 
(IQR) 

769 (431-1,519) 726  (448-1577) .82   752 (278－1,815) .74 

Hypoproteinemia, n (%) 7 (50)   9  (20)   .02*   15 (17)   .16 

Eosinophil infiltration site, n (%)                         

Esophagus 1 (7)   11  (24)   .17   20 (23)   .69 

Stomach 4 (29)   21  (46)   .26   49 (56)   .09 

Small intestine 6 (43)   26  (57)   .37   58 (66)   .12 

Colon 7 (50)   9  (20)   .02*   29 (33)   .41 

Treatment, n (%)                         

Systemic glucocorticoids 1 (7)   16  (35)   .04*   42 (48)   .02* 

Elimination of causal food 9 (64)   20  (43)   .17   0 (0)   
<.001
* 

Antacid treatment 2 (14)   19  (41)   .06   39 (44)   .26 

Anti-histamines, Anti-leukotriens 3 (21)   30  (65)   .004*   33 (38)   .04* 

Combined treatment, n (%) 3 (21)   28  (61)   .01*   42 (48)   .64 

Symptom resolution by any treatment, 
n (%) 

7 (63)   24  (57)   .89   31 (43)   .05* 

Symptom resolution per treatment 
modality, n (%) 

                        

Systemic Glucocorticoids 1 (100)   8  (50)   .35   23 (55)   .11 

Elimination of causal food 5 (56)   10  (50)   .29   0 (0)   
<.001
* 

Antacid treatment 1 (50)   4  (21)   .85   8 (21)   .87 

Anti-histamines, Anti-leukotriens 0 (0)   6  (20)   .15   5 (15)   .33 

Long-term administration of systemic  
Glucocorticoids (>12w), n (%) 

1 (7)   8  (17)   .35 
 

40 (45)   <.001* 

Administration period (months), 
median (IQR) 

29     
12.

5 
(2.88-37.5) .39   25 (6.5－52)   .33 

Maintenance administration 
amount (mg), median (IQR) 

4     
8.7

5 
(5-19.25)   1.00   5 (2.5ー5） .07 

Natural history, n (%)             <.001*         .02* 

Continuous type 5 (38)   30  (75)       44 (65)     

Single flare type 6 (46)   1  (3)       16 (24)     
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Intermittent type 1 (8)   2  (5)       6 (9)     

Unable to classify 1 (8)   6  (15)       2 (3)     

Continuous type: duration of symptoms or treatment period ≥ six months; single–flare type: 

duration of symptoms and treatment period <6 months, and no relapse; intermittent type: 

symptoms relapsed multiple times. *P<.05 (Mann–Whitney U test, chi-square test, or Fisher's 

exact test). †Statistical analysis excluding "unable to classify."  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jo
urn

al 
Pre-

pro
of



Mayu Yamamoto et al. 26 

 

26 

 

TABLE III. Treatment data for EoE and non-EoE EGIDs 

Characteristic 
EoE 

 n = 153 
  

non-EoE EGIDs 
 n = 151 

  
P value 

Treatment, n (%) 
  

  
  

  
 

Systemic glucocorticoids 10 (7)   60 (40)   <.001* 

Swallowed inhaled corticosteroid 37 (24)   6 (4)   <.001* 

Elimination of causal food 4 (3)   29 (19)   <.001* 

Antacid treatments 128 (84)   63 (42)   <.001* 

Anti-histamines, anti-leukotrienes 10 (7)   67 (44)   <.001* 

Immune–modulating drug 0 (0)   7 (5)   .007* 

Combined treatment 40 (26)   76 (50)   <.001* 

Symptom resolution by any treatment, n (%) 73 (48)   64 (50)   .35 

Symptom resolution per treatment modality, n 

(%) 
            

 

Systemic glucocorticoids 5 (50)   33 (55)   <.001* 

Swallowed inhaled corticosteroid 21 (57)   0 (0)   <.001* 

Elimination of causal food 1 (25)   15 (52)   <.001* 

Antacid treatments 51 (40)   14 (22)   <.001* 

Anti-histamines, anti-leukotrienes 3 (30)   11 (16)   .03* 

Immune–modulating drug - -  1 (14)  .31 

Long–term administration of systemic 

glucocorticoids (>12 wk), n (%) 
10 (7)   49 (32)   <.001* 

Administration period (months), median 

(IQR) 
16 (9-43.5) 

 
22 (5-44)  

 

.97 

Maintenance administration dose (mg), 

median (IQR) 
3.5 (1.25-5) 5 

(2.75-7.75

)  

.11 

EoE, eosinophilic esophagitis; EGIDs, eosinophilic gastrointestinal disorders; IQR, interquartile 541 

range. *P<.05 (Mann–Whitney U test, chi-square test, or Fisher's exact test). 542 

 543 
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TABLE IV. Clinical characteristics and natural history of disease localization of each non-EoE EGID  

Characteristic 
EG 

 n = 35 
  

EGE 

n = 35 
  

EE  

n = 36 
  

EC 

n = 20 
  

Extensive 
disease 
n = 25 

  
P-value 

Sex, n (%)                               .62 

Male 18 (51)   18 (51)   16 (44)   8 (40)   15 (60)     

Female 15 (43)   17 (49)   20 (56)   11 (55)   9 (36)     

Age at diagnosis (y), median (IQR) 23 (10.5-49.5) 46 (13-59.75) 21 (12-46.8) 14 (4-43.5)   38 (22-51)   .02* 

Adult, n (%) 18 (51)   23 (66)   18 (50)   9 (45)   20 (80)   .12 

Child, n (%) 17 (49)   11 (31)   16 (44)   11 (55)   5 (20)     

Symptoms, n (%)                                 

Dysphagia 9 (26)   8 (23)   3 (8)   1 (5)   6 (24)   .13 

Vomiting 15 (43)   15 (43)   15 (42)   2 (10)   5 (20)   .03* 

Abdominal pain 26 (74)   29 (83)   30 (83)   12 (60)   15 (60)   .10 

Diarrhea 10 (29)   17 (49)   19 (53)   9 (45)   12 (48)   .29 

Bloody stools 3 (9)   2 (6)   6 (17)   9 (45)   3 (12)   .001* 

Ascites 4 (11)   6 (17)   4 (11)   5 (25)   1 (4)   .29 

Restriction of daily life activity 20 (57)   20 (57)   22 (61)   8 (40)   7 (28)   .07 

Growth failure or 

significant weight loss 
3 (9)   4 (11)   1 (3)   1 (5)   1 (4)   .60 

Laboratory findings                                 

Blood eosinophilia (>500/μL), n (%) 28 (80)   22 (63)   18 (50)   12 (60)   15 (60)   .13 

Eosinophil count (/μL), median (IQR) 957 (625-2,287) 764 (277-2,856) 589 
（225-1,290

） 
972 

(351-1,616

) 
546 (402-1,380) .22 

Hypoproteinemia, n (%) 9 (26)   10 (29)   4 (11)   4 (20)   5 (20)   .43 

Eosinophil infiltration site, n (%)                                 

Esophagus 9 (26)   17 (49)   0 (0)   0 (0)   7 (28)   <.001* 

Stomach 35 (100)   29 (83)   0 (0)   0 (0)   10 (40)   <.001* 

Small intestine 0 (0)   35 (100)   36 (100)   0 (0)   22 (88)   <.001* 

Colon 0 (0)   0 (0)   0 (0)   20 (100)   25 (100)   <.001* 

Natural history, n (%)                               .96 

Continuous type 20 (63)   18 (64)   17 (59)   8 (53)   16 (76)     

Single–flare type 5 (16)   5 (18)   7 (24)   4 (27)   3 (14)     

Intermittent type 3 (9)   2 (7)   1 (3)   2 (13)   1 (5)     

Unable to classify 4 (13)   3 (11)   4 (14)   1 (7)   1 (5)   
 

EG, eosinophilic gastritis; EGE, eosinophilic gastroenteritis; EE, eosinophilic enteritis; EC, eosinophilic colitis. 545 

Hypoproteinemia: total protein <6 g/dL or albumin <3 g/dL. If the patient's age is two years or younger, total protein 546 

or albumin should be below the 2.5th percentile for the same age group. *P<.05 (Mann–Whitney U test, chi-square 547 

test, or Fisher's exact test).  548 

 549 

 550 

 551 
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Figure legends  552 

FIGURE 1. Flow chart of the study. 553 

EGIDs, eosinophilic gastrointestinal disorders; EoE, eosinophilic esophagitis; HPF, 554 

high–powered field. *Pesek’s criteria: stomach ≥30 eosinophils/HPF; small intestine 555 

≥50 eosinophils/HPF; and colon ≥60 eosinophils/HPF. †Esophageal biopsy ≥15 556 

eosinophils/HPF and indicated symptoms of esophageal dysfunction. ‡GI tract biopsy 557 

fulfilled Pesek's criteria and indicated digestive symptoms.  558 

 559 

FIGURE 2. Distribution of age at onset of EGIDs. 560 

A) EoE, B) non-EoE EGIDs. Analysis was performed of patients who satisfied the 561 

"definite" criteria. C) Logistic regression analysis was performed for the 562 

presence/absence of EoE in all EGIDs. The results showed that the odds ratio for men to 563 

women for gender was 4.05 (95% CI: 2.16–7.58; P<.0001).  564 

 565 

FIGURE 3. Comparison of clinical parameters that represent the severity of illness.  566 

Percentages of the patients who experienced restriction of daily life activity, 567 

complications, and abnormality of laboratory data are shown. A) Comparison between 568 

EoE and non-EoE EGIDs. B) Comparison between children 0~4 y, 5~17 y and adults 569 

with non-EoE EGIDs. Hypoproteinemia: total protein <6.0 g/dL or serum albumin <3.0 570 

g/dL. If the patient's age is 2 years or younger, total protein or albumin should be below 571 

the 2.5th percentile for the same age group.  572 

 573 

FIGURE 4. The natural histories of EoE and non-EoE EGIDs. 574 
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The pie chart shows the number of patients and their percentages (95% confidence 575 

interval) for each natural history type. Continuous type: duration of symptoms or 576 

treatment period ≥6 months. Single–flare type: duration of symptoms and treatment 577 

period <6 months, and no relapse. Intermittent type: symptoms relapsed multiple times, 578 

and no treatment in the intervals. Non-EoE-EGIDs were further classified as 0~4 y, 579 

5~17 y and ≥18 y. 580 

 581 

 582 

Jo
urn

al 
Pre-

pro
of



FIGURE 1.  Flow chart of the study. 
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FIGURE 2. Distribution of age at onset of EGIDs. 

N
u

m
b

e
r 

o
f 

p
a

ti
e

n
ts

 (
n

) 

age, years 

EoE 
n=97 

0

5

10

15

20

 male 
  female 

A) 

0

5

10

15

age, years 

Non-EoE EGIDs 
n=139 

N
u
m

b
e

r 
o

f 
p

a
ti
e

n
ts

 (
n

) B) 

Independent 

variable 

Odds ratio 95% CI 

Lower 

95% CI 

Upper 

Gender 4.05 2.16 7.58 

Age 1.04 1.02 1.05 

C) 

(10.2-21.6) 

Jo
urn

al 
Pre-

pro
of



EoE 

n=153 

Non-EoE  

EGIDs 

n=151 

Restriction of 
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Growth failure/ 

weight loss 

Surgical 

treatment 

Blood 

eosinophilia 
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proteinemia 

Adults 

>18y 
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A) Comparison of EoE and non-EoE EGIDs 

B) Comparison between children and adults with non-EoE EGIDs 

FIGURE 3. Comparison of clinical parameters that represent the severity of illness.  
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Continuous type 

Intermittent type 

Single–flare type 

Unable to classify 66% 
(58-74) 

N=87 
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FIGURE 4. The natural histories of EoE and non-EoE EGIDs. 
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C) EoE/non-EoE ratio 

A) EoE                 B) non-EoE-EGID       
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FIGURE E1. The numbers of patients and the EoE/non-
EoE-EGID ratios shown on a map of Japan. 
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