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Background/Aims: Gastric pathology and Helicobacter pylori  (H. pylori ) infection among Asian patients with Crohn’s dis-
ease (CD) are still unclear. We evaluated gastric histologic features and frequency of H. pylori  infection in Korean patients with 
CD. Methods: Among 492 patients with CD receiving upper gastrointestinal (GI) endoscopic evaluation in 19 Korean hos-
pitals, we evaluated the endoscopic findings and gastric histopathologic features of 47 patients for our study. Histopathologic 
classification was performed using gastric biopsy tissues, and H. pylori  infection was determined using the rapid urease test 
and histology. Results: There were 36 men (76.6%), and the median age of patients at the time of upper GI endoscopy was 23.8 
years (range, 14.2–60.5). For CD phenotype, ileocolonic disease was observed in 38 patients (80.9%), and non-stricturing, non-
penetrating disease in 31 patients (66.0%). Twenty-eight patients (59.6%) complained of upper GI symptoms. Erosive gastritis 
was the most common gross gastric feature (66.0%). Histopathologically, H. pylori-negative chronic active gastritis (38.3%) was 
the most frequent finding. H. pylori  testing was positive in 11 patients (23.4%), and gastric noncaseating granulomata were de-
tected in 4 patients (8.5%). Gastric noncaseating granuloma showed a statistically significant association with perianal abscess/
fistula (P=0.0496). Conclusions: H. pylori-negative chronic active gastritis appears to be frequent among Korean patients with 
CD. The frequency of H. pylori  infection was comparable with previous studies. An association with perianal complications 
suggests a prognostic value for gastric noncaseating granuloma in patients with CD. (Intest Res 2016;14:60-68)

Key Words: Crohn disease; Stomach; Helicobacter pylori ; Gastritis; Granuloma

Received April 17, 2015. Revised October 27, 2015. Accepted October 28, 2015.
Correspondence to Byong Duk Ye, Department of Gastroenterology and Inflammatory Bowel Disease Center, University of Ulsan College of Medicine, Asan Medical 
Center, 88 Olympic-ro 43-gil, Songpa-gu, Seoul 05505, Korea.  Tel: +82-2-3010-3181, Fax: +82-2-476-0824, E-mail: bdye@amc.seoul.kr

Financial support: This study was supported by a grant from the Korea Otsuka Pharmaceutical Co., Ltd.  Conflict of interest: None.

http://crossmark.crossref.org/dialog/?doi=10.5217/ir.2016.14.1.60&domain=pdf&date_stamp=2016-01-25


http://dx.doi.org/10.5217/ir.2016.14.1.60 • Intest Res 2016;14(1):60-68

61www.irjournal.org

INTRODUCTION

Crohn’s disease (CD) is a chronic IBD of unknown etiol-
ogy that can involve any site of the gastrointestinal (GI) tract, 
from the mouth to the anus. Symptomatic gastroduodenal 
involvement in CD is reported in 1%−5% according to West-
ern literatures.1 However, in contrast to the low frequency of 
symptomatic gastroduodenal CD, routine upper GI endos-
copy identifies microscopic inflammation in up to 70% of 
Western patients.2,3 Helicobacter pylori-negative gastritis has 
been reported in 10%−60% of patients with CD.4-6 Low infec-
tion rates of H. pylori  in IBD patients compared with controls 
have been reported in Western literatures.7-17 

Historically, IBD and CD have been regarded as rare 
among Asian people. However, in the past few decades, 
the incidence of IBD, including CD, is steadily increasing in 
Asia.18-21 The incidence of CD appears to be rising more rap-
idly than that of UC.19 Therefore, more attention is needed 
regarding the clinical characteristics of IBD, especially CD in 
Asian people. There are several differences in the clinical fea-
tures and prognosis of CD in Asians compared with Western 
populations, such as male predominance, lower frequencies 
of isolated colonic disease, and probably a more favorable 
prognosis.19,20,22 Moreover, genetic backgrounds of Asian 
IBD patients also were reported to be different from those of 
Western patients.23 Clinical and genetic differences between 
Asian and Western patients with CD suggests the possibility 
of differences in upper GI lesions as well. However, this issue 
has not been properly investigated in an Asian population. 
Therefore, in this study, we aimed to characterize gastric 
lesions in Korean patients with CD in a multicenter study 
design.

METHODS

1. Subjects

Medical information of 492 patients with CD who under-
went upper GI endoscopy in 19 Korean medical institutions 
was collected for this study. CD was diagnosed based on 
conventional clinical, radiologic, endoscopic, and histopath-
ologic criteria.19,24 Among 492 subjects, 47 patients who met 
all of the following criteria were finally enrolled: (1) Patients 
who underwent biopsy for abnormal gastric lesions and/
or normal-looking gastric mucosa, and (2) Patients who re-
ceived rapid urease test (RUT) from both the gastric antrum 
and corpus. We retrospectively reviewed the patients’ medi-
cal records, upper GI endoscopic images and histopatholo-

gy. The following demographic and clinical information was 
gathered: sex, date of CD diagnosis, date of upper GI endos-
copy, presence of upper GI symptoms (epigastric soreness/
pain, nausea/vomiting, indigestion, and reflux), perianal 
abscess/fistula, ileocolonic noncaseating granuloma, medi-
cation for CD ever used (5-aminosalicylic acids, thiopurines, 
and anti-tumor necrosis factor agents), and CRP at the time 
of upper GI endoscopy. Location and behavior of CD were 
evaluated using the Montreal classification, excluding upper 
GI involvement (L4) and perianal disease modifier (p).25 CD 
activity was evaluated with the CDAI, and was classified as 
remission (CDAI <150), mild activity (CDAI 150−219), mod-
erate activity (CDAI 220−450), and severe activity (CDAI 
>450).26,27 The study protocol was approved by the Institu-
tional Review Boards of participating institutions. 

2. Upper GI Endoscopy, Histologic Evaluation, and  
H. pylori  Infection Assessment

All upper GI endoscopic evaluations were performed 
by expert GI endoscopists of the participating institutions. 
Gross mucosal findings by endoscopy were classified as de-
scribed previously.28 Biopsies were obtained for pathologic 
evaluation from abnormal gastric lesions and/or normal-
looking gastric mucosa at the endoscopists’ discretion. Ad-
ditional biopsies were performed at both the gastric antrum 
and corpus for RUT. Serologic tests, urea breath test, and 
culture assay were not used to evaluate H. pylori  infection. 
Histologic features were classified as described previously.5 
Briefly, subjects were classified into one of the following 
categories: (1) H. pylori -negative chronic active gastritis, 
(2) H. pylori -negative chronic inactive gastritis, (3) H. pylori  
gastritis, (4) focally enhanced gastritis, and (5) normal.5 Be-
cause these histologic diagnoses are not mutually exclusive, 
the study subjects were classified into category of the most 
dominant feature. The presence of noncaseating granuloma 
was also added for groups 1−4 when present. For histopatho-
logic diagnosis of gastric biopsies, electronic files of standard 
pathologic images for each category were distributed to 
participating researchers. Standard H&E were performed for 
biopsy specimens. H. pylori  was determined to be positive 
when RUT and/or histologic evaluation was positive. 

3. Statistical Analysis

Continuous variables were expressed as the median with 
ranges. Discrete data were expressed as numbers and per-
centages. Study subjects’ demographic and clinical charac-
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teristics were compared with regard to H. pylori -positivity 
and the presence of noncaseating granuloma. For compara-
tive analyses, the Mann-Whitney U test was used for contin-
uous variables, and the chi-squared test or the Fisher’s exact 
test was used for categorical variables, where appropriate. All 
statistical analysis and calculations were carried out using 
IBM SPSS Statistics for Windows (version 21.0; IBM Corp., 
Armonk, USA). A P<0.05 was considered statistically signifi-
cant.

RESULTS

1. Demographic and Disease Characteristics

Among 492 subjects, a total of 47 patients meeting all of 
the selection criteria were enrolled. These patients had been 
diagnosed with CD between June 1998 and October 2011. 
There were 36 men (76.6%), and the median age at diagnosis 
of CD was 23.1 years (range, 12.0−49.9). Upper GI endosco-
pies were performed between September 2002 and Febru-
ary 2013. At the time of upper GI endoscopy, the median age 
of the patients was 23.8 years (range, 14.2−60.5) and the me-
dian interval from diagnosis of CD to upper GI endoscopy 
was 1.6 months (range, 0−168.3). 

At the time of upper GI endoscopy, ileocolonic location 
(80.9%), and non-stricturing, non-penetrating behavior 
(66.0%) were the dominant phenotypes. Active and/or past 
perianal abscess/fistula was identified in 23 patients (48.9%). 
Moderate activity (42.6%) by CDAI was the most com-
mon disease activity at upper GI endoscopy. In 22 patients 
(46.8%), noncaseating granuloma had previously been iden-
tified from ileocolonoscopic biopsy specimens. Twenty-eight 
patients (59.6%) complained of upper GI symptoms. CD 
medications given in the past to patients included 5-amino-
salicylic acids (21 patients, 44.7%), thiopurines (11 patients, 
23.4%), and anti-tumor necrosis factor agents (2 patients, 
4.3%). In 39 patients (83.0%), CRP was checked at the time of 
upper GI endoscopy, and the median level was 2.54 mg/dL 
(range, 0.10−11.18). The characteristics of study subjects are 
summarized in Table 1.

2. Upper GI Endoscopic and Pathologic Findings

Erosive gastritis was most common (n=31, 66.0%) feature 
found on upper endoscopy, followed by normal findings 
(n=7, 14.9%). H. pylori  testing was positive in 11 patients 
(23.4%). H. pylori-negative chronic active gastritis was most 
common histopathologic feature (n=18, 38.3%). Noncaseat-

ing granuloma was detected in 4 patients (8.5%). The upper 
GI endoscopic and pathologic findings of study subjects 
are summarized in Table 2. Representative images of upper 
GI endoscopy and pathologic features of H. pylori-negative 
chronic active gastritis with noncaseating granuloma are 
presented in Fig. 1 and Fig. 2, respectively. 

When the association between H. pylori-positivity and var-
ious clinical, laboratory, and histologic characteristics was 
analyzed, there were no variables showing an association 
with H. pylori -positivity (Table 3). The association between 
gastric noncaseating granuloma and clinical, laboratory, 
and histologic characteristics was also analyzed, and gastric 
noncaseating granuloma was significantly associated with 
perianal abscess/fistula (P=0.0496, Table 4). 

Table 1. Baseline Characteristics of Subjects

Characteristic n=47

Male 36 (76.6)

Age at diagnosis of CD (yr) 23.1 (12.0–49.9)

Age at the time of upper GI endoscopy (yr) 23.8 (14.2–60.5)

Interval from CD diagnosis to upper  
GI endoscopy (mo)

1.6 (0–168.3)

Montreal disease location

   Ileum 4 (8.5)

   Colon 5 (10.6)

   Ileocolon 38 (80.9)

Montreal disease behavior

   Non-stricturing, non-penetrating 31 (66.0)

   Stricturing 7 (14.9)

   Penetrating 9 (19.1)

CDAI

   Remission 19 (40.4)

   Mild 7 (14.9)

   Moderate 20 (42.6)

   Missing 1 (2.1)

Presence of upper GI symptoms 28 (59.6)

Past and/or current medication for CD

   5-ASA 21 (44.7)

   Thiopurines 11 (23.4)

   Anti-TNF agents 2 (4.3)

 Values are presented as median (range) or n (%). 
GI, gastrointestinal; 5-ASA, 5-aminosalicylic acid; TNF, tumor necrosis 
factor.
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DISCUSSION

In this pilot study, we identified H. pylori-negative chronic 
active gastritis in nearly 40%, and H. pylori  gastritis in nearly 
25%, of Korean patients with CD. Gastric noncaseating 
granuloma was observed in 8.5% of study subjects and was 
significantly associated with perianal abscess/fistula. 

According to European evidence-based consensus on 
the diagnosis and management of CD, at the time of CD 
diagnosis, further investigation to examine the location and 
extent of disease in the upper GI tract or small bowel is rec-
ommended, regardless of the findings at ileocolonoscopy.29 
Moreover, in cases of IBD unclassified, upper GI endoscopy 
could be more useful than imaging studies for establishing 

Table 2. Endoscopic and Histologic Findings of Subjects (n=47)

Endoscopic findings
Histologic findings

HP-negative chronic 
active gastritis (n=18)

HP-negative chronic
inactive gastritis (n=13)

HP gastritis
(n=11)

Normal
(n=5)

EG (n=28) 14a 7 7

Normal (n=7) 2 5

BGU (n=6) 3b 1 2

EG+CSG (n=3) 1 2c

CSG (n=3) 3
aOne patient was found to have noncaseating granuloma.
bOne patient was found to have noncaseating granuloma, another was found to have combined atrophic change with noncaseating granuloma, and the 
remaining patient was found to have combined gastric fistula and noncaseating granuloma.  
cOne patient was found to have noncaseating granuloma.
HP, Helicobacter pylori; EG, Erosive gastritis; BGU, Benign gastric ulcer; CSG, Chronic superficial gastritis.

BA

DC

Fig. 1. Representative upper gastrointes-
tinal endoscopic images of study subjects 
(A: patient 1, B-D: patient 2). (A) Multiple 
aphthous erosions are observed in the 
anterior wall of the gastric antrum. (B) The 
opening of a fistula in the anterior wall of 
the antrum (black arrows) and deformity 
of the pyloric ring due to active ulcer (ar-
rowheads) are observed. On the posterior 
wall of the antrum, an ulcer scar is also 
observed (white arrows). (C) Closer view of 
ulcer of the pyloric ring (arrows) (D) Closer 
view of the opening of the fistula (arrows). 
A fistulous tract between the small bowel 
and gastric antrum was found at surgery.
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Table 3. Association of Helicobacter pylori-positivity With Various Clinical, Laboratory, and Histologic Characteristics

Variable HP-positive (n=11) HP-negative (n=36) P-value

Male 6 (54.5) 30 (83.3) 0.0973a

Age at CD diagnosis 19.1 (14.0–39.0) 23.5 (12.0–49.9) 0.2855b

Age at upper GI endoscopy 19.4 (14.2–42.9) 26.9 (16.0–60.5) 0.3857b

Montreal disease location 0.2784c

   Ileum 0 (0) 4 (11.1)

   Colon 0 (0) 5 (13.9)

   Ileocolon 11 (100) 27 (75.0)

Montreal disease behavior 0.1532a

   Non-stricturing, non-penetrating 10 (90.9) 21 (58.3)

   Stricturing 0 (0) 7 (19.5)

   Penetrating 1 (9.1) 8 (22.2)

Perianal abscess/fistula 5 (45.5) 18 (50.0) 0.7918c

CDAI 0.1877a

   Remission 2 (18.2) 17 (47.2)

   Mild 1 (9.1) 6 (16.7)

   Moderate 7 (63.6) 13 (36.1)

   Missing 1 (9.1) 0 (0)

CRP (mg/dL) 2.54 (0.67–10.50) (n=8) 2.80 (0.10–11.18) (n=31) 0.6764b

Ileocolonic noncaseating granuloma 7 (63.6) 15 (41.7) 0.2012c

Gastric noncaseating granuloma 0 (0) 4 (11.1) 0.5597a

Values are presented as median (range) or n (%).
aFisher’s exact test. 
bMann-Whitney U test.
cChi-squared test.
HP, Helicobacter pylori; GI, gastrointestinal; CDAI, Crohn's disease activity index.

Fig. 2. Histology of biopsy specimens from antral erosions of patient 1. (A) The gastric mucosa showing multifocal aggregates of mixed inflammatory 
cells in the lamina propria, with multiple crypt abscesses (arrows) and a focal noncaseating granuloma (arrowhead) (H&E, x100; scale bar=300 μm). (B) 
The granuloma is of medium size and has no necrosis (arrow) (H&E, x200; scale bar=120 μm).

BA
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the diagnosis of CD, since endoscopic biopsy can document 
the presence of granulomata or focally-enhanced or focal ac-
tive gastritis.29 

H. pylori -negative chronic active gastritis has been re-
ported to be more common in patients with CD than in 
the general population. In a recent study with endoscopic 
biopsy specimens, H. pylori-negative chronic active gastritis 
was diagnosed in 16.8% of CD patients (35/208), and 1.6% of 
controls (80/4942), making the diagnosis significantly more 
frequent in patients with CD (OR, 11.7; 95% CI, 7.5–18.0) 
than in controls.5 Moreover, among those 21 years of age 
or younger, H. pylori -negative chronic active gastritis was 
detected in 26.2% of CD patients (39/149), yielding an OR 
of 15.1 (95% CI, 9.8−22.9).6 In our study, H. pylori -negative 
chronic active gastritis was diagnosed in 38.3% of study sub-
jects, which is slightly higher than the frequency reported in 
recent Western studies.5,6 This finding needs to be confirmed 
in a larger-scaled study with controls, evaluated together 

with the clinical implications of gastric pathologic features, 
such as an association with prognosis.

Recent laboratory evidence illustrates that H. pylori  plays 
a certain role in regulation of the immune system.30 A pos-
sible causative role of H. pylori  in the development of au-
toimmune diseases such as immune thrombocytopenia, 
and a possible protective role of H. pylori  against asthma 
also suggest interplay between H. pylori  and the human 
immune system.30-32 From the epidemiologic point of view, 
the higher prevalence of IBD in areas with lower rates of H. 
pylori  infection and the rising incidence of IBD together with 
increased use of eradication therapy in H. pylori  endemic 
areas suggests an association between H. pylori  infection 
and IBD.20,33 Several previous Western studies reported low 
rate of H. pylori  infection in patients with IBD as assessed 
through serologic evaluation,7,9,11,13-15 or histology and/or 
RUT.8,10,17 A Japanese study reported 36% H. pylori-positivity 
by serologic and histologic evaluation among patients with 

Table 4. Association of Gastric Noncaseating Granuloma With Various Clinical, Laboratory, and Histologic Characteristics

Variable Noncaseating granuloma-positive 
(n=4)

Noncaseating granuloma-negative 
(n=43) P-value

Male 4 (100) 32 (74.4) 0.5597a

Age at CD diagnosis 22.0 (17.0–37.2) 23.1 (12.0–49.9) 0.7522b

Age at upper GI endoscopy 31.2 (18.0–37.2) 23.2 (14.2–60.5) 0.7527b

Montreal disease location 0.5862a

   Ileum 0 (0) 4 (9.3)

   Colon 1 (25.0) 4 (9.3)

   Ileocolon 3 (75.0) 35 (81.4)

Montreal disease behavior 0.4204a

   Non-stricturing, non-penetrating 2 (50.0) 29 (67.4)

   Stricturing 1 (25.0) 6 (14.0)

   Penetrating 1 (25.0) 8 (18.6)

Perianal abscess/fistula 4 (100) 19 (44.2) 0.0496a

CDAI 0.2478a

   Remission 1 (25.0) 18 (41.9)

   Mild 2 (50.0) 5 (11.6)

   Moderate 1 (25.0) 19 (44.2)

   Missing 0 (0) 1 (2.3)

CRP (mg/dL) 1.83 (0.18–5.40) 2.56 (0.10–11.18) (n=35) 0.5473b

Ileocolonic noncaseating granuloma 3 (75.0) 19 (44.2) 0.3278a

Values are presented as median (range) or n (%).
aFisher’s exact test. 
bMann-Whitney U test.
GI, gastrointestinal; CDAI, Crohn's disease activity index.
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CD (9/25), and a lower H. pylori  infection rate among pa-
tients with IBD compared with controls (29.4% vs. 52.0%; RR, 
0.57; 95% CI, 0.32−1.00).34 Combining multiple studies from 
Europe, North America, South America, and Japan, a recent 
meta-analysis reported the lower overall rate of H. pylori  in-
fection in patients with IBD compared with controls (27.1% 
vs. 40.9%; RR, 0.64; 95% CI, 0.54−0.75).33 A previous Korean 
multicenter study also compared the prevalence of H. pylori  
infection using urea breath test in 169 patients with UC, 147 
with CD, and 316 age- and sex-matched healthy controls.35 
They found significantly lower rates of H. pylori  infection 
in both CD (17.7%) and UC patients (32.0%) than in con-
trols (52.5%) (CD vs. controls, P <0.001 and UC vs. controls, 
P<0.001).35 H. pylori-positivity in our study was 23.4%, which 
is in between the rates reported in a Korean study35 and a 
Japanese study.34 However, caution is needed in interpreting 
and comparing study results, due to differences in the diag-
nostic methods, study population, and study period.

There have been several studies on the association of 
noncaseating granuloma with disease severity and clinical 
outcome of patients with CD. Granulomata observed in the 
resected intestinal specimens were associated with post-op-
erative endoscopic recurrence and reoperation in patients 
with CD.36-38 In addition, the presence of granulomata within 
small bowel or colonic surgical specimens of patients with 
CD was associated with perianal fistula.39 Similarly, epitheli-
oid granulomata noted in endoscopic rectosigmoid biopsies 
obtained from untreated pediatric patients at initial pre-
sentation of CD showed associations with more extensive 
disease involvement, perianal disease, and increased need 
for surgery during follow-up, suggesting a worse prognosis.40 

In line with those reports, among children, granulomata de-
tected in the GI tract at diagnosis of CD were associated with 
perianal disease and infliximab treatment during follow-up.41 
In our study, noncaseating gastric granulomata were ob-
served in 8.5% of study subjects, which is within the reported 
frequency of 5%−83% from gastric biopsies in CD.42-44 The 
suggested association between gastric noncaseating granu-
loma and perianal abscess/fistula from our study needs fur-
ther confirmation with larger number of cases, including an 
assessment of the association with other clinical outcomes.

The limitations of our study include its retrospective 
design, referral center-based study population, and small 
number of patients. In addition, control subjects without 
evidence of CD were not investigated for comparison. To 
evaluate H. pylori , histologic evaluation using special stain-
ing such modified Giemsa staining, urea breath test, and se-
rology were not performed. In addition, previous use of an-

tibiotics and proton pump inhibitors at the time of H. pylori  
evaluation was not properly investigated. However, to avoid 
possible bias, a standard protocol for evaluating and clas-
sifying pathologic features were provided to all participating 
institutions, and the enrolled cases were selected by a single 
IBD specialist after thorough evaluation of data. In addition, 
as far as we are aware, this is the first multicenter study to 
evaluate both gross and microscopic gastric lesions of Asian 
patients with CD. 

In conclusion, H. pylori -negative chronic active gastritis 
appears to be common in Korean patients with CD, similar 
to the frequency seen in Western patients. The H. pylori  
infection rate was comparable with previous studies. Gas-
tric noncaseating granuloma was associated with perianal 
abscess/fistula, suggesting an association of granuloma with 
poor prognosis. A further well-designed prospective study is 
needed to elucidate the upper GI characteristics of Korean 
and Asian patients with CD.
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