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Abstract

Background Routine diagnosis of the histopathological
activity of ulcerative colitis (UC) requires multiple biopsy
samples, and an endoeytoscopy system (BCS) provides
real-time ultra-magnifying microscopic imaging in vivo.
Methods We have established an ECS score (ECSS) to
determine a histopathological activity index of UC. Fifty-
five UC patients (mean age 40.7 years; 67% men) were
enrolled. A super-magnifying ECS with magnification
450 was used, and sample biopsies were obtained. Matts’
histopathological grade was determined, to evaluate disease
severity, by two pathologists, with consensus. The ECSS of
UC was independently determined by at least two investi-
gators, with consensus. In total, 76 pairs of ECSS and Matts’
histopathological grades were independently acquired. To
validate the ECSS, inter-observer agreement between three
endoscopists, with consensus, and another endoscopist, was
calculated as the kappa value. We also evaluated the cor-
relation between the BCSS and Matis’ histopathological
grade, and between the conventional Matts’ endoscopic
grade and Matts’ histopathological grade.
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Results The BCSS of UC intestinal mucosa, i.e., the sum
of the indices for shape (0-3) and distance between crypts
{0-2), and the visibility of superficial microvessels (0-1),
showed a strong correlation with Matts’ histopathological
grades (p = 0.713, P < 0.001); as well, there was a strong
correlation between the conventional Matis’ endoscopic
grade and Matis’ histopathological grade (p == 0.694,
P < 0.001). Furthermore, the ECSS showed high repro-
ducibility (x = 0.79, 95% confidence interval [CI]
0.71-0.87).

Conclusions QOur novel ECSS has good predictive value
for the histopathological activity of UC.

Keywords Endocytoscopy - Ulcerative colitis - Mucosal
inflammation - Histopathology

Introduction

Two devices are currently available that allow in vivo
microscopic inspection of the microstructural mucosal
features of the gastrointestinal tract: confocal laser
endomicroscopy (CLE) (Pentax, Tokyo, Japan, and Mauna
Kea Technologies, Paris, France) [1-6] and an endocy-
toscopy system (ECS) with an ultra-magnification light
microscopy device (Olympus Medical Systems, Tokyo,
Japan) [1, 7-10]. There are two types of each device,
probe-based and integrated-scope types [6, 11]. These
devices can facilitate the distinguishing of neoplastic from
non-neoplastic lesions [3, 4, 7, 8, 11, 12], and also in
classifying the severity of inflammatory lesions [9, 13]
histopathologically. For CLE, several groups have recently
reported its use for the detection of the microstructural
features of the mucosa in ulcerative colitis (UC) patients
{12, 13], and one group attempted to identify a correlation
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between classification by CLE and paired histological
sample findings [13]. However, no such studies have been
conducted for ECS. ECS can provide a real-time image, as
with light microscopy, and facilitate rapid diagnosis [10].
The aims of the present study were: (1) to develop a new
UC scoring system based on ECS and (2) to validate the
pathological and clinical utility of this scoring system.

Metheds
Enrolled patients and ECS procedure

Fifty-five patients with a confirmed diagnosis of UC were
prospectively enrolled in this study from April 2009 to
April 2010. Written informed consent was obtained from
all subjects, and the study was approved by the ethics
committee of Keio University Hospital. Six experienced
endoscopists (R. B., T. Ka., N. H,, T. Ko., N. 1, and H. O.)
performed total colonoscopy with a conventional colono-
scope (CF-Q260AI; Olympus Medical Systems). If patients
agreed to participate in this study, the ECS (ECS,
CF-Y0001; Olympus Medical Systems) was used to obtain
more sensitive, ultra-magnified images of the rectal area.

Our ECS was an integrated scope-type ultra-magnifying

system and could be switched from conventional and
magnifying views to super-magnifying, using a button
located at the top of the endoscope. The BECS was used at
the representative part of the rectal area that had been
detecied by conventional and magnifying endoscopy.
When differences in endoscopic activities were observed,
multiple ECS images and biopsy samples were taken. The
rectal mucosa was washed with an excess of water plus
simethicone, and stained with 10 mL of 1% methylene blue
solution. The excess stain was rinsed off to avoid over-
staining the cells. It takes a few minutes to perform dye
staining, and approximately 10-20 min to observe the
surface of the lesion with the ECS [7]. Ultimately, a tar-
geted biopsy was performed as accurately as possible for
histological analysis of the same sites. All biopsy speci-
mens were fixed in 10% formalin and embedded in par-
affin, serially sectioned, and stained with hematoxylin and
eosin (H&E). Histological examination and scoring were
performed by two experienced pathologists, with consen-
sus (between five different pathologists and M. M.).

Scoring system

All reviewers were blinded to the clinical and histological
backgrounds of the ECS images. First, 20 ECS pictures
were reviewed, and all items relevant to the pathological
features of UC were collected by one endoscopist (R. B.).
The scoring system thereby created and set by this

) Springer

endoscopist was called the ECS score (BCSS). Then 20
ECS pictures were scored by two experienced endoscopists
(T. Ka, N. H.), upon reaching agreement. Pictures other
than these were reviewed and scored by three endoscopists
(R. B., T. Ka., and N. H.), also in agreement.

To validate the ECSS, inter-observer agreement
between three endoscopists (R. B., T. Ka., and N. H.), with
consensus, and another endoscopist, was calculated as the
kappa value. Next, we evaluated the correlation between
the ECSS and Matts’ histopathological grade, and that
between the conventional Matts’ endoscopic grade and
Matts® histopathological grade. Furthermore, to assess the
clinical utility of the ECSS, correlations between the BCSS
and clinical activity factors [C-reactive protein (CRP) level
and stool frequency] were evaluated. These data were
collected from medical records.

Statistical analysis

Statistical analysis was performed using PASW version 17
software (IBM, Tokyo, Japan). Statistical correlations
between two groups were determined using Spearman’s
rank correlation coefficient. Inter-observer agreements
were assessed with kappa statistics. Kappa values were

Table 1 Profiles of enrolled patients

Total number of patients 35
Age (years) 40.7 (15-69)
Male 37 (67.3%)
Disease duration (years) 8.6 (0.5-30)
Type of UC

Total colitis 23

Left-sided 20

Proctitis 12
Clinical course

Relapsing-remitting type 45

Chronic continuous type 4

One attack only 6
Treatment

5-ASA M/F

SASP 1248
Mesalazine 378

Prednisolone 1422

6-MP "

AZA 212

Tacrolimus o1

CAP 1/6

No medication 4/0

UC ulcerative colitis, 5-ASA 5-aminosalicylic acid, SASP sala-
zosulfapyridine, 6-MP 6-mercaptopurine, AZA azathioprine, CAP cell
apheresis, M male, F female

—158—



¥ Gastroenterol (2011) 46:1197-1202

1199

¥ig. 1 Representative series of
conventional endoscopic, ECS,
and histopathological images.
A-C Case 1: a patient in clinical
remission (46 years, female).
D-F Case 2: a patient with
active-stage ulcerative colitis
(UC) (42 years, female).

A, D endoscopic images.

B, E H&E, x400.

C, F ECS, %450

interpreted as follows: absence of agreement O, slight
agreement <0.20, fair agreement 0.21-0.40, moderate
agreement 0.41-0.60, substantial agreement 0.61-0.80, and
almost perfect agreement >0.81, as proposed by Landis
and Koch [14].

Results

Patient demographics and characteristics are shown in
Table 1. The number of enrolled patients was 55, and
clinical activity was regarded as remission or mild in 51
patients and moderate in 4. When differences in endoscopic
activities were observed in the rectum of the same patient,

multiple ECS images and biopsy samples were taken. In
total, 76 ECS images were obtained.

We selected three items from the first 20 ECS images.
ECSS-A indicates the shape of crypts: O normal round; 1
oval, indicating possible crypt distortion; 2 irregular,
indicating severe crypt distortion and destruction; and 3 not

recognizable, indicating extensive crypt destruction
(Fig. 2A). ECSS-B indicates the distance between neigh-
boring crypts: 0 normal, three or more crypts are observed
in a visual field; 1 intermediate, 2 < crypts < 3 in a visual
field; and 2 elongated, <2 crypts in a visual field (Fig. 2B).
ECSS-C indicates the visibility of superficial microvessels:
{0 not visible, and 1 visible (Fig. 2C). Even in normal rectal
mucosa, ECS occasionally detects microvessels. ECSS-C

) Springer
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Fig. 2 Endocytoscopy system A
score (ECSS). Three indices
were adopted for the ECSS.
HCS score A (BECSS-A): shape
of crypts, 0 normal round; 1
oval, indicating possible crypt
distortion; 2 irregolar,
indicating severe crypt
distortion and destruction; and 3

Shepe of crypls (0-3)

unrecognizable, indicating & 5 normat 12 oval 2 % frroguiny 3 ¢ umcheny o not
extensive destruction. BECSS-B recognized
indicates the distance between

neighboring crypts: 0 normal, B Distonce between crypts (§-2)

three or more crypts in a visual
field; 1 intermediate,

2 = crypts < 3 in a vigual field,
with infiltrating cells in the
lamina propria (LP); and 2
elongated, fewer than 2 crypts
in a visual field. ECSS-C
indicates the visibility of . L
superficial microvessels: 0 not § 3 normat
visible, and 1 visible. The total

ECSS is the sum of ECSS-A, B, '
and C (minimum 0, maximum 6)

§ nurmel

11 lnterusedinte

%1 elongated

Smoall vessels (91

1 7 visible

|ECSS (0-6)= A (8-3)+ B(@-2)+ C(0~1) |

Table 2 Inter-observer agreement for each evaluation item and total
ECSS

Table 3 Correlation between conventional Matts’ endoscopic grade
and Matts’ histopathological grade

x value 959 C} P value
ECSS-A (shape) 0.73 0.61-0.85 <0.001
ECSS-B (distance) 0.52 0.34-0.70 <0.001
ECSS-C (vessels) 0.63 0.45-0.81 <0.001
Total ECSS 0.79 0.71-0.87 <0.001

ECSS endocytoscopy system score, CI confidence interval

visible vessels were defined as superficial and dilated
microvessels. Total ECSS is the sum of ECSS-A, B, and C
(minimum 0, maximum 6). As shown in Fig. 1, a repre-
sentative UC patient in the remission stage (Case 1:
46 years, female) showed almost normal mucosa except for
a slightly unclear vascular pattern by conventional colon-
oscopy (Fig. 1A) and regular crypts with strong staining on
H&E pictures (Fig. 1B). In contrast, a representative UC
patient in the active stage (Case 2: 42 years, female)
showed diffuse inflammation with mucosal erythema,
erosion, and purulent mucus by conventional colonoscopy
(Fig. 1D) and sparse, irregular crypts and marked infiltra-
tion of mononuclear cells in the lamina propria (LP) with

@ Springer

Matts’ hiétopathnlogicai grade

i 2 3 4 5 Total
Matts’ endoscopic grade
i 12 i 0 0 0 13
2q 30 8 2 1 0 41
2a 2 0 12 0 0 14
3 0 2 2 1 2 7
4 0 0 0 0 i 1
Total 44 11 16 2 3 76

Spearman rank correlation coefficient Il = 0.694

H&E staining (Fig. 1E). The ECS images of these two
cases corresponded to the histological H&E-stained images
(Fig. 1C, F). In addition, microvessels were visible in the
ECS image in the patient in the active stage of UC.

To assess the reproducibility of the ECSS, kappa values
were calculated. As shown in Table 2, moderate to sub-
stantial agreements were recognized for each item. Fur-
thermore, substantial agreements between different
endoscopists were observed for the total ECSS. Before

—160—



¥ Gastroenterol (2011) 46:1197-1202 1201
i?‘jg :ﬂ dcf)gfi it;o&sagi’ECSS« Matts” histopathological grade i
histopathological grade 1 2 3 4 5 Total
Shape
0 32 6 2 1 ¢ 41 0.568
1 12 5 8 0 1 26
2 4] 0 5 0 i 6
3 O 0 1 i i 3
Distance
0 42 0 0 53 0.745
H 2 2 2 i3
2 0 1 7 i 1 10
Vessels
0 44 7 1 0 60 0.643
# Spearman rank correlation 1 0 i 3 16
coefficient

Table 5 Correlation between ECSS and Matts’ histopathological
grade

Matts’ histopathological grade

1 2 3 4 5 Total
ECSS
0 31 6 0 0 0 37
1 12 1 4 1 0 18
2 1 1 2 0 0 4
3 0 2 3 0 1 6
4 0 1 3 0 1 5
5 0 0 4 0 0 4
6 0 0 0 1 1 2
Total 44 i1 16 2 3 76

Spearman rank correlation coefficient I = 0.713

investigating the possible application of the ECSS for
assessing the histopathological disease activity of UC, we
evaluated the correlation between the conventional Matts’
endoscopic grade and Matts’ histopathological grade, as
shown in Table 3. Consistent with previous reports, we
found a significant correlation between the two (Spear-
man’s p = 0.694, P < 0.001), although Matts’ endoscopic
grade (2q) tended to correspond to a broad range of Matts’
histopathological grades. Next, we examined whether each
ECSS index (ECSS-A, B, and C) correlated with Matts’
histopathological grades (Table 4). All were found to show
good correlations, with ECSS-B, the indicator of the dis-
tance between neighboring crypts, showing the strongest
correlation (ECSS-A, p = 0.568, P < 0.001; ECSS-B,
p = 0.745, P < 0.001; ECSS-C, p = 0.643, P < 0.001).
Finally, we assessed the total ECSS as an indicator of UC
histopathological disease activity. As shown in Table 5,
there was a strong correlation between the ECSS and
Maits’ histopathological grades (p = 0.713, P < 0.001).

Correlations between the ECSS and clinical activity
factors (CRP and stool frequency) were evaluated. The
ECSS and stool frequency showed a weak correlation
{p == (.303, P = 0.03). There was no significant correla-
tion between the ECSS and CRP.

Discussion

This is the first study to show the potential applicability of
a newly developed ECS scoring system for the assessment
of the histopathological disease activity of UC. First, we
confirmed that the BECSS had a high kappa value, i.e., that
the ECSS showed high reproducibility. The ECSS involves
only three evaluation items, and each has four or fewer
categories. This simple process may have contributed to the
high inter-observer agreement. Next, we demonstrated a
good correlation between the ECSS and Matts™ histopa-
thological grade; as well, we demonstrated a good corre-
lation between the conventional Matts’ endoscopic grade
and Matts’ histopathological grade. The distance between
neighboring crypts (ECSS-B) (p = 0.745, P < 0.001) was
the most reliable of the three indices. Furthermore, other
items also showed significant correlations with Matts’
histopathological grade. The ECSS is comprised of only
three items. It does not allow assessment of conventional
histopathological items, such as inflammatory cell infil-
tration. Thus, the BECSS is not a substitute for routine
conventional histopathological examination in the evalua-
tion of UC, but could serve as a simple surrogate for this
evaluation.

Employing an approach similar to that used in the
present study, Li et al. {13] have shown the benefits of
classifying the histopathological activity of UC using CLE.
They classified CLE findings based on crypt architecture,
microvascular alteration, and fluorescein leakage into
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crypts. They also analyzed the correlation between each
classified jtem and the histological index, divided into two
categories (Geboes index). On the other hand, we analyzed
the correlations between three ECSS items (A, B, C) and
Matts’ histopathological grade, divided into five categories.
Furthermore, we confirmed a strong correlation between
the ECSS and Matts” histopathological grade. Therefore,
the ECSS is an excellent predictor of the histopathological
activity of UC.

Most clinical studies reported to date have used a CLE
integrated into the distal tip of a conventional upper
endoscope (ICLE: EG-3870CIK; Pentax) or a colonoscope
(BC-387T0CILK, Pentax) [6]. A smaller number of studies
used a probe-based CLE (pCLE) (Mauna Kea Technolo-
gies) inserted through the accessory channel of a traditional
endoscope [6], Similar to the classification of CLE, ECS is
classified as probe-based ECS (pECS) and integrated-scope
type BCS (iECS) [11]. We used an iECS which could be
switched from conventional and magnifying views fo
super-magnifying using a button located at the top of the
endoscope. iECS is very useful in that a single scope can
obtain images ranging from conventional to super-
magnified.

Confocal laser endomicroscopy based on tissue fluo-
rescence uses local and/or intravenous contrast agents and
generates images [6]. ECS observation also requires pre-
treatment with methylene blue or toluidine blue staining
[11]. In the present study, the additional time required for
ECS observation was approximately 20 min. In other
words, with an additional ECS procedure, we were able to
predict the histopathological activity of UC.,

We found no correlations between the ECSS and clinical
activity. There was a weak correlation (p = 0.303,
P = 0.03) between the ECSS and stool frequency. These
results were attributed to small sample size and bias
favoring the enrollment of patients with relatively mild
disease activity. To assess the clinical efficacy of the
ECSS, further clinical trials with a larger sample will be
needed.

In conclusion, our newly developed ECSS is simple to
perform and the data obtained provide a good prediction of
the histological activity of UC. To confirm the clinical and
histopathological usefulness of the ECSS, further clinical
study with a Jarger sample size is needed.
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Abstract

Background Selective cyclooxygenase (COX)-2 inhibi-
tors are less harmful to the small bowel mucosa than non-
selective anti-inflammatory drugs. We aimed to compare
the severity of small bowel mucosal injury in healthy
volunteers induced by two selective COX-2 inhibitors,
celecoxib and meloxicam, in a randomized, double-blind
trial, using capsule endoscopy (CE).

Methods Twenty-nine healthy subjects were randomized
to take either celecoxib (200 mg twice daily) or meloxicam
(10 mg once daily) for 2 weeks. The incidence and the
number of small bowel mucosal injuries (bleeding, ulcers,
and erosions) observed by CE were compared between the
two groups.

Results The overall incidence of small bowel mucosal
injury was not different between the celecoxib group (6 of
14 subjects, 42.9%) and the meloxicam group (4 of 15
subjects, 26.7%, P = 0.45). In subjects with positive CE
findings, the number of ulcers was greater in the meloxi-
cam group than in the celecoxib group (P = 0.02), while
such a trend was not found with regard to erosions
(P = 0.52). The distribution of mucosal lesions within the
small bowel was similar in the two groups.

Conclusions Selective COX-2 inhibitors are not com-
pletely safe for the small bowel. The mucosal lesions may
be less severe with celecoxib than with meloxicam.
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Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) frequently
show gastrointestinal (GI) toxicity. For instance, gastrodu-
odenal ulcers occur in 20-30% of chronic NSAID users
[1-3]. It has also been shown that colonoscopy detects ulcers
in the lower GI tract in 3% of chronic NSAID users {4, 5].
Although it had become evident in the 1980s that NSAIDs
also damaged the small bowel, in practice, the mucosal
injury could not be visualized until capsule endoscopy (CE)
and double-balloon endoscopy (DBE) became widely used.
While a postmortem examination identified small bowel
ulcerations in 21 (8.4%) of 249 NSAID users [3], it has
subsequently become evident in CE and DBE studies that
NSAIDs cause small bowel mucosal injury more frequently,
with a prevalence of up to 70% [6-8].

Recent clinical studies have shown that the incidence of
upper Gl injury was lower in subjects treated with selective
cyclooxygenase (COX)-2 inhibitors than in those treated
with non-selective NSAIDs [9-12]. Furthermore, celecoxib,
one of the selective COX-2 inhibitors, has been shown to
cause small bowel mucosal injury and lower GI events less
frequently than non-selective NSAIDs [12~14]. Meloxicam,
an agent synthesized as a traditional NSAID, also has a
selective inhibitory action against COX-2 [15, 16]. In vitro
studies showed that meloxicam had less potent inhibitory
action on the synthesis of prostaglandin E, 6-keto-prosta-
glandin F;,, and thromboxane B; in human gastric mucosa
when compared to indomethacin [17]. Ex vivo analysis of
monocytes obtained from meloxicam-pretreated humans
revealed that the drug had a five- to tenfold higher inhibitory
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effect on COX-2 than on COX-1 [18-20]. In clinical trials,
meloxicam was associated with a lower incidence of upper
Gl toxic events when compared to other traditional NSAIDs
[21-23]. However, small bowel mucosal injury caused by
meloxicam has not been examined to date.

In order to examine whether selective COX-2 inhibitors
are protective against small bowel injury in humans, and to
mvestigate possible differences between the small bowel
toxicity of two selective COX-2 inhibitors, celecoxib and
meloxicam, we performed a prospective, double-blind,
randomized, controlled study.

Methods
Study design

This study was a prospective, double-blind, randomized
trial. Prior to randomization, all subjects underwent labo-
ratory tests (complete blood cell count, serum chemistry,
and detection of Helicobacter pylori antibody), an elec-
trocardiogram (ECG), and a baseline CE. Any subjects who
had abnormal laboratory test results or an abnormal ECG
were excluded from the study. Subjects who had small
bowel erosions or ulcers at baseline CE were also excluded.
All remaining subjects were then randomized, by a com-
puter-generated randomization system, to receive either
celecoxib (200 mg twice daily) or meloxicam (10 mg once
daily) for 2 weeks. The dose of each drug was determined
on the basis of the dose approved by the Japanese Ministry
of Health and Welfare and applied to other clinical trials
[24, 25]. In both groups, omeprazole (20 mg once daily)
was given in consideration of possible gastric mucosal
injury. Celecoxib and meloxicam were prepared in dummy
capsules and the subjects were instructed to take a capsule
twice per day for 2 weeks. The use of other NSAIDs,
aspirin, or anti-ulcer drugs was strictly prohibited during
the study period. After 2 weeks of medication, the subjects
completed a questionnaire about GI symptoms, underwent
repeated laboratory tests, and received a second CE.

The study protocol was approved by the institutional review
board of the International University of Health and Welfare
Fukuoka Sanno Hospital (FS-2-0903-049), and the study was
conducted in accordance with the Helsinki Declaration. This
trial has been registered in the University Hospital Medical
Information Network Clinical Trials Registry (UMIN-CTR)
as number UMING00003871. All subjects provided their
written informed consent before entry into the study.

Subjects

Healthy volunteers with normal physical examinations and
normal laboratory test results were eligible for the present

a) Springer

investigation. Exclusion criteria were as follows: (1) a
history of peptic ulcers, (2) a history of recent (within a
month) use of NSAIDs or aspirin, (3) a history of aspirin-
induced asthma, (4) allergy to sulfonamide, (5) recent

- treatment with anti-ulcer drugs, (6) stenosis of the GI tract,

(7) a history of adhesion ileus, (8) pregnant or nursing
females, and (9) the presence of other disorders regarded as
causing the subject’s participation in the present study to be
inappropriate.

Capsule endoscopy

The baseline and the second CEs were performed using a
PillCam SB (Given Imaging, Yokneam, Israel). After an
overnight fast for 12 h, each subject was prepared with
sensor arrays and a data recorder, and instructed to swallow
the capsule with a small amount of water. CE images were
recorded for the subsequent 8 h. All the digital video image
streams were downloaded to the Given Imaging Reporting
and Processing of Images and Data (RAPID) system.

Two observers (MLE. and Y.M.) independently assessed
the CE images. Positive CE findings were classified as
mucosal bleeding or mucosal injuries. Mucosal injuries
were further divided into ulcers and erosions on the basis of
the classification reported by Fujimori et al. [26] and Niwa
et al. {27] with slight modifications. Mucosal bleeding was
defined as the presence of luminal blood in the small
intestine. A large mucosal defect with obvious whitish
mucous was defined as an ulcer (Fig. 1a), while a small
mucosal break surrounded by redness was regarded as an
erosion (Fig. 1b). The small intestine was divided equally
into the jejunum and the ileum by the small bowel transit
time. If the CE findings were different between the two
observers, they then discussed the case unti] a consensus
opinion was reached.

Endpoints

The primary endpoint was the incidence of positive CE
findings of any type at the second CE.

The secondary endpoints were the incidence of CE
findings in the jejunum and in the ileum, the numbers of
each CE finding in subjects with positive CE results, GI
symptoms, and the presence or absence of anemia. GI
symptoms were assessed at the end of the medication
period by using a GI symptom rating scale (GSRS) [28].
Anemia was defined as a decrease in the hemoglobin level
by more than 2.0 g/dl from the baseline value.

Statistical analysis

The incidence of small bowel mucosal injury after
2 weeks of celecoxib has been shown to range from 6 to
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Fig. 1 Examples of mucosal
injury observed by capsule
endoscopy (CE) (a ulcer,

b erosion)

16% [13, 14]. The incidence of small bowel mucosal
injury caused by meloxicam was unknown. We thus
presumed the incidence to be equivalent to that of non-
selective NSAIDs (68-75%) [6, 7]. In the present study,
the sample size was calculated on the assumption that the
incidence of small bowel mucosal injury would be 10%
for celecoxib and 60% for meloxicam. To detect this
difference with a 0.05 significance level and a statistical
power of 80%, it was calculated that 15 subjects per
group would be required.

Parametric data were expressed as medians (ranges).
The data were compared between the groups using the
Mann-Whitney U-test. Non-parametric data were expres-
sed as frequencies, and analyzed by Fisher’s exact proba-
bility test or the ¥° test. A P value of <0.05 was considered
to be statistically significant for each test.

Results
Subjects

The study was conducted from April to August 2010,
During the study period, 32 subjects were enrolled. A flow
chart of the study subjects is shown in Fig. 2. Two subjects
were excluded, one because of multiple small bowel ulcers
and one because of a slight increase in the serum creatinine
level (1.2 mg/dl) at baseline. The remaining thirty subjects
were then randomized to either the celecoxib or the me-
loxicam group. The second CE enabled total enteroscopy in
29 subjects, because the capsule remained in the stomach
during the second CE in one subject (who had been taking
meloxicam). Consequently, the celecoxib and meloxicam
groups comprised 15 subjects and 14 subjects, respectively.

Table 1 shows a comparison of the demographic data in
the two groups of study subjects. There were no significant
differences in age, gender, or body weight between the two
groups. Helicobacter pylori infection was detected in 3

Baseline CE, ECG and
taboratory test {n=32)

Smali bowe! ukers (n=1)

Renat dysfunction {n=1)

[Randomized to medication (n=30) |

|

lCetecoxb {n=14) f IMeioxicam (n=16) !

Post CE, ECG and PostCE, ECG and
taboratory test (n=14) taboratory test (n=16)
| CE remained in
the stomach {n=1)
! .
[Cetecoxib group (n=14) | | Meloxicam group (n=15) |

Fig. 2 Flow chart of the study subjects

Table 1 Comparison of demographic data between the celecoxib and
meloxicam groups

Celecoxib ~ Meloxicam P value
group group
Number of subjects 14 15
Age (years) 33 (25-50) 30 (24-46) 0.60
Gender (female/male) 6/8 6/9 0.88
Body weight (kg) 66 (45-79) 59 (39-76) 0.68
Helicobacter pylori infection 3 i 0.33
Concurrent medication 1® 0 0.48

Parametric data are expressed as medians (ranges)
® The subject continued taking an angiotensin II receptor blocker

subjects in the celecoxib group and in one subject in the
meloxicam group. The prevalence of the infection was not
different between the two groups. One subject in the
celecoxib group continued taking concurrent medication
for his essential hypertension.
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~In the subjects who compieted the full study protocoi

we did not encounter any cxtm—abdommai sympmmq or_ V

szgmﬁcam changes in laboratory data
Capsule encioséopy ‘ﬁndings .

In e:ach sub;ect the two observers reported a concordant
result as to the presence or absence of positive ﬁndmgs at

the second CE. However, there werc two subjects in whom
the determination of an ulcer or erosion was discordant

between the two observers, thereby requiring a discussion.

As a result of the discussion, a consensus was reached that
there were erosions in 6 subjects in the celecoxib group,
three of whom also had ulcers. In the meloxicam group,
ulcers were found in 4 subjects, three of whom also had
erosions. Consequently, the incidence of small bowel
mucosal injuries was not significantly different between the
two groups (42.9% in the celecoxib group and 26.7% in the
meloxicam group, P = 0.45) (Fig. 3). When the total
number of mucosal injuries was compared, no significant

g 50« P=045
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@ Celecoxib group Meloxicam group
{r=14) {n=15}

Fig. 3 Comparison of the incidence of small bowel mucosal injury
between the celecoxib and meloxicam groups

Fig. 4 Comparison of the

difference was found between the celecoxib group (0
[range 0-14]) and the meloxicam group (0 [range 0-18])..
Sxmﬂariy, neither the number of ulcers nor the nambcr of

‘ f erosions differed between the two groups.

- We then compared the severity of mucosal inj uries in the:
two gronps in SHb}&CtS with posmve CE findings (Fig. 4). Six
subjects in the celecoxib group and four subjects in the me-
loxicam group were the subjects for the comparison. The

‘number of ulcers in subjects taking celecoxib was 1 (range

O»i) while the number was higher (3 [range 1-3])in subjects
taking meloxicam (P = 0.02). The number of erosions was 6
(range 1-13) in subjects taking celecoxib and 13 (range

0-16) in subjects taking meloxicam (P = 0.52). The total

number of mucosal injuries was no different between the two
groups of subjects (6 [range 1-14] in subjects with celecoxib
and 16 [range 3—18] in subjects with meloxicam, P = 0.18).

Figure 5 shows a comparison of the incidence of jejunal
and ileal injuries in the two groups. Ulcers were found only
in the ileum, with an incidence of 21% (3 subjects) in the
celecoxib group and an incidence of 27% (4 subjects) in the
meloxicam group (Fig. 5a). While the incidence of ero-
sions in the jejunum was not different between the two
groups (7.1% in the celecoxib group and 6.7% in the me-
loxicam group, P = 1.0), the incidence of ileal erosions
was higher in the celecoxib group (42.9%) than in the
meloxicam group (20%). However, the difference did not
reach statistical significance (P = 0.25).

Symptoms, laboratory data, and complications

One subject in the celecoxib group complained of epigas-
tric pain. In the meloxicam group, two subjects experi-
enced abdominal discomfort and one subject had diarrhea.
As shown in Table 2, the GSRS score was 17 (range
15-25) in the celecoxib group and 18 (range 15-26) in the
meloxicam group. None of the subjects manifested anemia
at the end of the medication period.
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Table 2 Abdominal symptoms and laboratory data
Celecoxib group Meloxicam group P value
(1 = 14} (n = 15)
Symptoms 1 3 0.60
GSRS 17 (15-25) 18 (15-26) 0.52
Anemia g G

Anemia was defined as a decrease in the hemoglobin level of at least
2.0 g/dl from baseline

GSRS gastrointestinal symptom rating scale, GSRS data are expressed
as medians {(ranges)

Discussion

NSAIDs and selective COX-2 inhibitors are generally
classified by their COX-2/COX-1 selectivity determined by
in vitro or ex vivo experiments. In this regard, meloxicam
and celecoxib are classified in the same category of
NSAIDs, with selectivity ranging from 5 to 50 [29, 30L
However, the relative risk of upper GI toxicity is threefold
higher with meloxicam than with celecoxib {31]. Lanas
et al. [32] reported a much _iﬁgher risk of upper GI bleeding
in patients administered meloxicam than in those admin-
istered celecoxib in a hospital-based, case—control study.
These observations suggest tbat the in vivo COX-2/COX-1

o — :
Celecoxibgroup  Meloxicam group

(n=16) (n=14) =18

selectivity of each of these NSAIDs is different from their
in vifro and ex vivo selectivities, and that the in vitro and
ex vivo selectivities are not predictive of GI toxicity. We
thus hypothesized that the incidence and the severity of
small bowel damage would be different between celecoxib
and meloxicam. In accordance with prior clinical trials, we
carried out a double-blind prospective study with healthy
subjects treated with short-ferm NSAIDs [13, 14]. As has
been confirmed in other prospective studies treating heal-
thy volunteers [7, 13, 14], we found small bowel mucosal
lesions in 3% of our subjects prior to the administration of
the test drugs.

Our results indicated that the incidence of small bowel
mucosal damage induced by celecoxib (43%) was not
different from that induced by meloxicam (27%}), with
rather a higher value for celecoxib than for meloxicam.
Interestingly, the incidence of celecoxib-induced small
bowel mucosal damage in our subjects was equivalent to
that induced by diclofenac or naproxen in Western and
Eastern subjects verified by randomized trials [7, 13, 27,
33] and it was higher than that induced by ibuprofen in
Western subjects [14]. It thus seems reasonable to conclude
that the selective COX-2 inhibitors available at present are
not unequivocally safe for the small bowel. However,
because celecoxib and meloxicam have anti-COX-1
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properties, it is still possible that COX-1 inhibition con-
tributes to the pathogenesis of the mucosal damage even in
subjects treated with selective COX-2 inhibitors.

When we compared the CE findings in subjects with
positive CE results, we found a greater number of ulcers in
the meloxicam-treated subjects than in the celecoxib-trea-
ted subjects. This observation suggests that meloxicam
induces more severe mucosal lesions in subjects who are at
a high risk of NSAID enteropathy. Possible explanations
for this difference between meloxicam and celecoxib
include differences in the effects of the two drugs on the
enterohepatic recirculation [34], in their effects on bacterial
flora and bile acid composition, and presumably, in their
effects on in vivo COX-2/COX-1 selectivity. Because
severe mucosal damage is likely to cause GI complications
such as bleeding and perforation, celecoxib may be safer
than meloxicam for the small bowel.

In both our celecoxib and meloxicam groups, most
mucosal damage was found in the distal part of the small
bowel. It has been confirmed that NSAIDs increase intes-
tinal permeability through enterocytic mitochondrial dam-
age and a decrease in prostaglandin synthesis, and, as a
consequence, the intestinal mucosa becomes more sus-
ceptible to the actions of luminal agents such as bile acid,
bacterial flora, and ingested foods [34-37]. Changes in the
composition of bile acids and an increase in bacterial flora
in the ileum may explain the more severe mucosal damage
at this site [37]. A similar trend in the distribution of
mucosal injuries has been confirmed in recent studies using
other NSAIDs [26, 38, 39], indicating that the ileum seems
to be the predominant site prone to mucosal injury in
patients taking NSAIDs or COX-2 inhibitors.

The incidence of small bowel mucosal injuries in our
celecoxib group was 43%, which was much higher than
was predicted (10%). We predicted the incidence of small
bowel mucosal injury in the celecoxib group based on the
prospective studies done by Goldstein et al. [13, 14], and
this discordant result may therefore have been a conse-
quence of the differences in subjects’ ethnicities and phy-
siques between the studies done by Goldstein et al. [13, 14]
and our present trial. In fact, the body weight of our sub-
Jects (median 59 kg) was much lower than that in the study
noted that in an observational study done by Maiden et al.
{401 in the United Kingdom, CE detected minute small
bowel mucosal injuries in 50% of patients taking COX-2
inhibitors (celecoxib, etoricoxib, rofecoxib, or valdecoxib).
It thus seems possible that COX-2 plays a significant role
in the preservation of the mucosal integrity of the small
bowel, and the inhibition of COX-2 can easily lead to
mucosal breaks.

Our present study has some limitations. First, because
the predicted incidence of mucosal injury in the celecoxib

@ Springer

group was lower than the actual incidence, we shonld have
recruited a larger number of subjects for each group to
prove an insignificant difference in the incidence of
mucosal injuries between the two groups. We thus cannot
deny a significantly higher incidence of injuries in the
celecoxib group. Howsever,_ our conclusion that celecoxib
possibly damages the small bowel should not be modified.
Second, the small sample size suggests that there may‘ be a
type 2 error in the comparison of the severity of mucosal
injuries, which means that the number of ulcers was not
actually different between the two groups. Finally, subjects
in the meloxicam group were administered a 10-mg dose of
meloxicam, which is the standard dose in Japan but is
lower than that in Western countries (15 mg).

In conclusion, our prospective study indicated that the
incidence of small bowel mucosal damage was not differ-
ent between subjects treated with celecoxib and those
treated with meloxicam, suggesting that selective COX-2
inhibitors are not completely safe for the small bowel. Our
sub-analysis of subjects with positive CE findings sug-
gested celecoxib to be less harmful than meloxicam, indi-
cating that factors other than in vitro COX-2/COX-1
selectivity may be associated with small bowel toxicity.
The conspicuously high incidence of mucosal damage in
our subjects treated with celecoxib warrants further studies
to establish the role of selective COX-2 inhibitors for the
prevention of small bowel injuries in patients scheduled to
receive long-term NSAID treatment.
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Abstract

Background and Aims: Functional gastrointestinal disorders (FGIDs). namely functional
dyspepsia (FD) and irritable bowel syndrome (IBS) are common disorders important to
public health in the Asia-Pacific region. Our objectives were to determine the current
practices in diagnosis and management of these disorders in‘the Asia-Pacific region.
Methods: Forty-three physicians and researchers in FGID who attended the first Asian
Pacific Topic Conference at Tokyo in November 2010 were invited to answer a question-
naire. Twenty-three Japanese doctors and twenty doctors from other Asia-Pacific Societies
answered the questionnaire, which consisted of 60 multiple-choice questions concerning
physician’s preferences in diagnosis and management of FGIDs.

Results: Overall, there were similarities in diagnostic approach, such as differential d;ag~
nosis, exclusion of organic diseases, psychophysiological assessment, medical advice or
medication with psychological drugs, not only among different Asia-Pacific region but also
between FD and IBS. Several notable differences were seen. For example, general practi-
tioners did not commonly use the term FD or diagnose FD by themselves, while the term
IBS was widely used and frequently diagnosed. Sub-categorization was more common in
IBS than FD. There was also a difference between Japan and other Asia-Pacific region;
upper GI endoscopy and blood examination were more common in Japan, while eradication
of Helicobacter pylori was more frequently done in other countries. Anti-secretory drugs
for FD and mild laxatives or anti-diarrheal drug for IBS were frequently used, and proki-
netics were used for all patients with FD or IBS. Interestingly, drugs developed in Japan and
Chinese herbal medicines were more frequently prescribed in Japan.

Conclusion: Information obtained in this survey is useful for understanding the most
common clinical approaches for FGIDs in the Asia-Pacific region.
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introduction

On November 26 and 27 in 2010, the first Asian Pacific Topic
Conference was held in Tokyo as a joint meeting organized by
the Japanese Society of Gastroenterology (JSGE) and Asian
Pacific Association of Gastroenterology (APAGE). As emerging
common disorders in the Asia- Pacific region, functional gas-
trointestinal disorders (FGIDs) was chosen as the topie, and
more than 40 researchers in this field from different Asia-Pacific
region participated in the meeting. Information on experiences of
participants was collected by questionnaires.

FGIDs are considered to be important to public health because
they are highly prevalent, induce major sccial and economic
burdens, and are associated with impaired health-related quality of
life. Since FGIDs are a heterogenous group of chronic conditions,
they have different clinical features and probably have different
underlying - pathophysiologic mechanisms.! Although there are
established diagnostic criteria such as Rome IIL™* the boundary
between true abnormality and health remains to be defined, more
effective therapy should be challenged on many levels, and estab-
lishing effective clinical guidelines specific for the Asia-Pacific
(A-P) region is necessary.

It is also important to know how diagnosis and management
have been conducted in different regions of Asia because clinical
approach to FGID could be largely affected by heterogeneity in
disease structure and socioeconomic conditions in each country.
We therefore collected data by questionnaires in order to deter-
mine the most common clinical approach in diagnosis and treat-
ment (management) of FGID in the A-P region. The information
we obtained may be useful for understanding the current situation
of diagnosis and treatment of FGIDs in the A-P area.

Methods

‘In September 2010, questionnaires were sent to 43 physicians and
researchers in the field of FGIDs in the A-P region who were

Diagnosis

Survey of current practices of FGID

scheduled to attend the first Asian Pacific Topic Conference in
Tokyo. Twenty faculties and investigators from Asian Pacific Soci-
eties of APAGE and 23 faculties from Japan were invited to take
part in the questionnaire survey. On October 30, a reminder was
sent to those who had not responded.

The questionnaire consisted of 60 multiple-choice questions
concerning physician's preference about diagnosis and manage-
ment of functional dyspepsia (FD) and irritable bowel syndrome
(IBS). The questionnaire included 29 items for FD, and 31 items
for IBS. A comment could be added next to some questions.

In the questionnaire we excluded questions about definition,
pathophysiclogy, etiology and epidemiclogy of FGID. Diagnosis
section included the following questions: (i) How is FGID diag-
nosed by a general practitioner (primary care physician) or by a
gastroenterologists (GI specialists)? (if) How are organic diseases
or other diseases excluded at diagnosis? (iii) How are FGID
patients categorized into subgroups? (iv) How are characteristic
symptoms, life styles, and dietary conditions taken into account?
and (v) How are psychological and physiological examinations
performed at diagnosis? The treatment section included the fol-
lowing questions: (i} How is the disease explained and what
advice is given about life style and diet? (it) When and what
kinds of GI drugs are preferentially administered to patients? and
(iii) When and what kinds of psychological drugs and psycho-
logical therapy are used for patients?

Statistical data were analyzed using the chi-square test, and a
P-value of < 0.05 was considered statistically significant.

Results

Diagnosis of FD and IBS (general practitioners
vs gastroenterologists)

There was a similarity in clinical approaches of the two disorders
except for some items. For example, as shown in Figure 1, the term
“FD” was used by only 40% of general practitioners (primary care

“Equivocal | (%)

1. Percentage of general practitioners {primary care physicians) who use the terms

Figure 1 Diagnosis of functional dyspepsia
(FD)} and itritable bowel syndrome (IBS}
{general practitioner vs gastroenteroiogist} in
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the Asia-Facific regieh, Results in answer to

4. Percentage of gastroenteralogists (Gl specialists) who diagnose
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physicians) in the A-P region, and only 33% of general practitio-
ners diagnosed FD. Especially in Japan many cases were diag-
nosed as other disorders such as chronic gastritis. On the other
hand, the term “IBS” was used by 90% of general practitioners and
82% of general practitioners diagnosed IBS (P < 0.05).

The terms FD and IBS were used by 84% and 100% of gastro-
enterologist (GI specialists), respectively, and these disorders were
diagnosed by 88% and 98% of gastroenterologists, respectively.
Diagnosis of FD or IBS by gastroenterologists was based mainly
on Rome I criteria (73% for FD and 63% for IBS) and sometimes
on Rome II criteria (15% for FD and 12% for IBS). Diagnosis in
other cases was usually based on clinical symptoms, criteria that
are broader than the Rome criteria, excluding organic diseases.
There was no significant difference between Japan and other area
in the A-P region in terms of use of the diagnostic criteria. After
diagnosis of FD or IBS, most of the panelists told patients the
diagnostic term FD (79%) or IBS (96%).

Investigations and alarm signs of FD and IBS

As shown in Figure 2 and 68% of the panelist doctors mandatorily
performed upper GI endoscopy for diagnosis of FD. The perfor-
mance rate was significantly greater among Japanese doctors than

7-1. Percentage of doctors who mandatority perform
upper Gl endoscopy for diagnosis of FD

S Miura et al.

other A-P doctors. For those who did not mandatorily perform
upper GI endoscopy. the main indications for endoscopy were age
(over 50 years) (64%), presence of alarm features (64%), and use
of NSAIDs (non-steroidal anti-inflammatory drugs) (57%). The
dominant features that panelists regarded as alarm signs in patients
with dyspepsia were weight loss (91%), anemia or GI bleeding
(86%), age (over 50 years)(81%), family history of gastric cancer
(77%), dysphagia (77%?, past history of ulcer (72%), and vomiting
(67%).

Less than half of the doctors (45%) usually performed imaging
studies of the lower GI tract for the diagnosis of IBS. For those
who did not perform lower GI examinations, the main indications
for colonoscopy were the presence of alarm features (68%), posi-

* tive fecal occult blood (65%), age (over 45 years) (55%), and
family history of colon cancer (55%). The dominant features that
panelists regarded as alarm signs in patients with IBS symptoms
were blood in stools (98%), presence of anemia (93%), weight loss
(86%), family history of colon cancer (76%), age over 45 years
(74%}, and signs of inflammation (74%).

When panelists diagnosed FD, 75% of the doctors usually per-
formed blood examinations to exclude organic diseases. Interest-
ingly almost all of the Japanese doctors performed blood
examinations, while only half of other A-P doctors did (P < 0.05).

7-2. Percentage of doctors wha usually perform imaging studies
of the lower Gl tract for diagnosis of IBS

FD‘ 68  41. :
Japan| T 1
ot :
AP | 30 | . = IR

8. Percentage of doctors who you usual od examination {o exclude organic diseases

FD 75 1BS 83
Japan| 96 Japan| ~ 96
Other P Other
AP f 50 i A-P { 68

9. Percentage of doctors who usually perfbrm abdom

inal ultrasound sonography to exclude organic diseases

FD 40

TR

10-1. Percentage of doctors who check the
status of HP infection in FD patients

FD 58

23

10-2. Percentage of doctors who examine the possibility of

i8S 29 I

11. Percentage of doctors wha ask about a h?éfbﬁ/ of recent
G infection to rfo PI-IBS

1BS g3

12. Percentage of doctors who use the Bristol scale
1BS 64 "

. Figure 2 Preferences of panelist doctors in the Asia-Pacific region in diagnosis of FD and IBS {about differential diagnosis). Results in answer 1o
iterns No.7-12 are shown as percentages of doctors. The overall answers from 43 panelist doctors are shown, except for Japan with answers from
23 doctors, and Other A-P, with answers from 20 doctors. An open bar indicates the percentage of “yes" answers, a dark-shaded bar indicates the
percentage of “no” answers, and a light-shaded bar indicates the percentage of "equivocal” answers. A-P, Asia-Pacific region; HP, Helicobacter pylori:

PI-IBS, Post-infectious 1BS. *P < 0.05.
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The items usually examined were full blood count (86%), AST,
ALT and ALP (alkaline phosphatase) (81%), total protein and
albumin (65%), CRP (C-reactive protein) or ESR (erythrocyte
sedimentation rate) (58%), and others including blood glucose or
HbAC, thyroid function, renal function and electrolytes, serum
amylase especially for Japanese doctors, and serological tests for
celiac disease especially for other A-P doctors. In the case of IBS,
83% of doctors usually performed blood examinations of items
similar to those for FD, such as full blood count (86%), CRP or
ESR (81%), AST, ALT and ALP (79%), and total protein and
albumin (64%). Other items examined were thyroid function, renal
function, blood glucose or HbAIC, tumor markers such as CEA
(carcinoembryonic antigen) especially among Japanese doctors,
serological tests for celiac disease, milk intolerance and a test for
. bacterial overgrowth especially among other A-P doctors. On the
- other band, when panelists diagnosed FID or IBS, fewer doctors
(40% for FD and 29% for IBS) usually performed abdominal
ultrasound sonography to exclude organic diseases.

Differential diagnosis, sub-grouping, and
other examinations

It was shown that only 58% of doctors checked the status of
Helicobacter pylori (HP) infection in FD patients, with no signifi-
cant difference between Japanese and other A-P doctors. In
patients with IBS, only 29% of panelist doctors examined the

13. Percentage of doctors who subcategorize patients when diagnosing

Survey of current practices of FGID

possibility of concomitant GI infection, although many doctors
{83%) asked patients about past history of recent GI infection to
rule out post-infectious IBS. Infectious agents considered in IBS
patients included Sabmonella, Yersinia, Escherichia coli and
Mycobacterium in Japan and Giardia lamblia, parasites, and bac-
terial overgrowth in other A-P region. In the case of FD, other
infectious agents than HP were usually not taken into account by
panelists. :

As shown in Figure 3 when panelists diagnose FD, 54% of
doctors subcategorized their patients mostly (87%) by using Rome
11 diagnostic criteria. There was no difference in sub-grouping
between Japanese and other A-P doctors. In the case of IBS,
however, subgrouping of patients appeared to be more popular
among all panelist doctors (80%) (P < 0.05), and most of them
(87%) subcategorized their patients into IBS-C, IBS-D or IBS-M
according to the Rome III criteria. Bristol stool form scale was
used by 64% of doctors when they asked patients about stool
pattern.

When panelists diagnosed FD, they usually excluded patients
with reflux symptoms (54%), but 29% of the panelists did include
these patients. In contrast, when panelists diagnosed FD, they
usually included patients with lower GI symptoms suggesting IBS
(63%), and only 28% of panelists excluded these patients. For
diagnosis of IBS, 71% of doctors took into account other symp-
toms such as bloating, meal-related abdominal pain, gas, and
urgent sensation. About half (52%) of the panelists, especially

FD| 54

1BS ! 80

n

{

i

14. Percentage of doctors who include patients with
reflux symptoms when diagnosing FD

3
6. Percentage of doctors who examine the presence of co-
maorbid psychophysiological disorders in 1BS patients

]

IBS I 52

15. Parcentage of doctors who include patients suggesting
18S with lower Gl symptoms when diagnosing FD
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18. Percentage of doctors who take into account stress-induced aggravation or negative nocfumai symptoms

FD} ' 78

19-1 Percentage of doctors who check dietary habit or
dietary contents of FD patients

17. Percentage of doctors who take into account other symptoms
including meal-related symptoms, bloating and gas for diagnosis
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i8S { o6

19-2 Percentage of doctors who check distary conditions or diet-
related diseases in IBS patient
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Figure 3 Preferences of panelist doctors in the Asie-Pacific region in diagnosis of FD and I1BS {sub-grouping and other examinations}. Results in
answer 1o items No.13-22 are shown as percentages of doctors. The overall answers from 43 panelist doctors are shown. An open bar indicates the
percentage of “yes” answers, a dark-shaded bar indicates the percentage of “no” answers, and a light-shaded bar indicates the percentage of

“equivocal” answers. *P < 0.05.
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other A-P doctors (74%), examined for the presence of co-morbid
psychophysiological disorders in IBS patients.

For diagnosis of FGIDs, most of the panelists took into account
stress-induced aggravation or disappearance of nocturnal symp-
toms, particularly for diagnosis of IBS (96%). Seventy percent of
panelist doctors checked the dietary habit or dietary contents in
their FD patients, although only 16% of doctors examined food
allergies in these patients. Forty percent of panelist doctors
checked dietary conditions or diet-related diseases in IBS patients
to rule out conditions such as food allergy, or celiac disease. This
item tended to be more widely checked among doctors in other
A-P regions (53%) than in Japan (30%). Diagnostic tests mainly
used for this item were serological tests for celiac disease, hydro-

gen or lactose breath test, and serum IgE and RAST (radioaller- -

gosorbent test).

For specific examinations, about 30% of the panelists performed
psychological tests for their FD or IBS patients using various
questionnaires concerning depression and anxiety such as HADS
{hospital anxiety and depression scale), SDS (self-rating depres-
sion scale), PHQ (patient health questionnaire)-9, HAMD (Hamil-
ton rating scale for depression), STAI (state-trait- anxiety
inventory), and other personality and psychosomatic tests includ-
ing CMI (Cornell medical index), SCID (structured clinical inter-
view for DSM), MMPI (Minnesota multiphasic personality
inventory) and Egogram. Upper GI motility was examined in 37%
of FD patients in institutes of panelist doctors by various methods

Treatment

S Miura et al.

such as ultrasound, “C-acetate breath test, scintigraphy, marker
transit, electrogastrogram (EGG), and manometry. The frequency
of bowel movement or bowel transit examination was less (17%)
than upper G, and radio-opaque marker, manometry and breath
hydrogen test were mainly used for this examination. Visceral
hypersensitivity of FGID patients was examined in only 16% of
FD patients by barostat and water drinking test and in only 12% of
IBS patients by barostat. However, in some institutions, functional
brain activity was also determined by using evoked potential,
positron emission tomography (PET), and/or functional magnetic
resonance imaging (f-MRI).

Treatment of FGID—Life style and
dietary factors

For the treatment of FGID, about 80% of panelist doctors
explained the possible pathophysiology of FD or IBS to their
patients (Fig. 4), with no difference between Japan and other A-P
regions. For treatment of FD, almost all (95%) of the doctors gave
advice about improvement of life style (including stress coping) or
dietary habit to the patients, and 85% of the doctors taking time for
the explanation, and 69% of the panelists thought that the advice
. given was more important than medication. Similarly, for treat-
ment of IBS, almost all (95%) of the panelist doctors gave advice
about improvement of life style (including stress coping), and 79%
of the doctors gave advice about improvement of dietary habit or

23. Percentage of doctors who explain the possrbte pathophysiology especially GUT-BRAIN AXIS

FD 79 12 l BS[ 7%
25-1. Percentage of doctors who give advice about improving fife
style including stress coping as often as possible for treatment
IBS 95 I‘S I
24-1, Percentage of doctors who give advice about - N —
improving fife stsie including stress coping or daetary habit ‘25-2. Percentage of doctors who usually teke time for the
as often as possible for treatment elxé}i‘;n{atzon
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Figure 4 Preferences of panelist doctors in the Asia-Pacific region in management (treatment) of FD and IBS {general aspects). Results in answer
to iters No0.23-27 are shown as percentages of doctors. The overall answers from 43 panelist doctors are shown. An open bar indicates the
percentage of “yes” answers, a dark-shaded bar indicates the psrcentage of “no” answers, and a light-shaded bar indicates the percentage of

“equivocal” answers.
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dietary modification, usually taking time for the explanation.
However, only about half of the panelists thought that advice for
life style (56%) or dietary modification (55%) was more important
than medication, and less than half of the Japanese doctors thought
so (life style, 41%; dietary modification, 48%).

Treatment of FGID-—pharmacotherapy

About half of the panelist doctors (53%) usually prescribed medi-
cine to patients complaining of dyspeptic symptoms at the first
visit. If not, they prescribed medicine immediately after diagnosis
of FD (61%), after communication with patients to keep a good
relationship (22%), or according to the patient’s request (13%). In
the case of IBS, about 2/3 of the panelist doctors (62%) usually
prescribed medicine to patients complaining of 1BS-like symp-
toms at the first visit. If not, they prescribed medicine immediately
after diagnosis of IBS (54%), after communication with patients to
keep a good relationship (23%), or according to the patient’s
request (15%).

For treatment for subgroups of FD, about 68% of the panelist
doctors usually gave different prescriptions to patients with PDS
{postpradial distress syndrome: patients with meal-induced dys-
peptic symptoms) and patients with EPS (epigastric pain syn-
drome: patients with epigastric pain) type (Fig. 5). About 3/4 of
the doctors prescribed a histamine H2-receptor antagonists
(H2RA) to patients with FD, 71% of doctors prescribed H2RA to
EPS patients, and 23% of doctors prescribed H2RA to all patients.
Most of the panelist doctors (89%;) prescribed PPI (proton pump
inhibitors) to patients with FD, 49% of doctors prescribed PPI to
EPS patients, and 35% of doctors prescribed PP1 to all patients.
Interestingly, all panelist doctors (100%) prescribed some kind of
prokinetics to patients with FD, 66% of doctors prescribed proki-
netics to patients with PDS type, and 22% of doctors prescribed
ptrokinetics to all patients. Mosapride citrate, domperidone, ito-
pride hydrochloride, and Chinese herbal medicine were frequently
used. In some institutes, motilium, levosulpiride, and simethicone
were also used.

When HP was positive, about half (53%) of the panelist doctors
eradicated HP in their FD patients. Only 35% of the doctors in
Japan said yes for HP eradication, and many doctors (39%)
answered equivocal, while 75% of other A-P doctors said yes
(P < 0.05).

Regarding medication for different subgroups of IBS, about half
(50%) of the panelist doctors prescribed some common drugs and
about 20% prescribed mostly common drugs among IBS subtypes,
and only 26% of doctors prescribed totally different drugs between
IBS-C and IBS-D. The commonly used drugs among IBS subtypes
were probiotics, polycarbophyl calcium, antispasmodic, prokinet-
ics and anti-depressants. Low FODMAP (fermentable oligo-, di-
and mono-saccharides, and polyols) diet and fiber supplementa-
tion were also recommended in the Oceania regions. Probiotics
were widely used (about 3/4} for patients with IBS. Mild laxatives
(92%) and anti-diarrheal drugs including loperamide hydrochlo-
ride (85%) were also widely used. Polycarbophil calcium was also
popular but mainly in Japan (86%). Lubiprostone is not currently
available in the A-P area. The use of prokinetics for IBS was 100%
.as in the case of FD, and ant-spasmodic (76%), trimebutine
maleate (60%), 5-HT3 receptor antagonists including ramosetoron
(57%), and 5-HT4 agonists including mosapride citrate (48%)
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were all used, with trimebutine maleate (78%) and the 5-HT3
antagonist ramosetoron hydrochloride (83%) being preferentially
used in Japan. Interestingly, traditional herbal medicine was
widely used for FD as well as for IBS in Japan and China but not
in the other A-P area. Rikkunshito (Liu-Jun-Zi-Tang in Chinese)
was very popular for FD, while Daikenchuto (Da-Jian-Zhong-
Tang in Chinese) was also very popular for IBS. Other Chinese
traditional medicines used were Hangeshashinnto, Simotang for
FD, and Keishika-shakuyakuto for IBS.

Treatment of FGID with psychological drugs
and psychotherapy

As shown in Fig. 6, for treatment of FGID, most of the panelist
doctors prescribed anxiolytic drugs to patients with FD (90%) and
to patients with IBS (83%). Most of the doctors prescribed anxi-
olytic drugs as second-line therapy for FD (72%) and IBS (74%),
but others prescribed anxiolytic drugs as third-line therapy. Anxi-
olytic drugs were prescribed to FGID patients mostly with anxiety
signs (70% in FD and 67% in IBS), but about 1/5 of patients were
prescribed drugs when they showed anxiety by psychological
fests.

A large percentage of panelist doctors also prescribed anti-
depressants to patients with FD (84%) and to patients with IBS
(76%). Two thirds of the doctors prescribed anti-depressants as
second-line therapy for FD (70%) and for IBS (71%), but others
prescribed anti-depressants as third-line therapy. Anti-depressants
were prescribed to about half of FGID patients mostly with depres-
sive signs {57% in FD and 54% in IBS), but about 1/5 of the
patients were prescribed anti-depressants when they were found to
have depression by psychological tests. A small percentage of
doctors prescribed anti-depressants to all patients (8% in FD and
5% in IBS). When doctors prescribed anti-depressants, most of
them prescribed low doses (78% in FD and 83% in IBS), but others
prescribed regular doses. The anti-depressants preferentially used
were tricyclic anti-depressant (41% in FD and 46% in IBS) and
selective serotonin reuptake inhibitors (SSRI) (48% in FD and
39% in IBS). Serotonin & norepinephrine reuptake inhibitors
(SNRI) were used for about 10-15% (11% in FD and 15% in IBS)
of FGID patients.

Specific psychological treatment besides medication was used
for about 24% of FD patients and 26% of IBS patients in the
institutions of panelist doctors by several methods including cog-
nitive behavioral therapy (CBT), relaxation, meditation, autogenic
training, hypnotherapy, and fasting therapy.

Discussion

In this survey, we were able to compare the clinical approaches to
FD and IBS by the panelist doctors. Many aspects of diagnosis and
wreatment of FD and IBS were quite similar, though there were
some differences among APAGE countries. For example, the term
FD is less commonly used by general practitioners in the A-P
region compared with the term IBS, and general practitioners
usually do not diagnose FD, while they often diagnose IBS. On the
other hand, it was shown that the terms FD and IBS are both
frequently used and that they are equally well diagnosed by gas-
troenterologist (GI specialists). One reason is that the concept of
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