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Main source of cbscure gastrointestinal bleeding

Mid Gastrointestinal Tract

Neoplastic lesion
Adenocarcinoma
Gastrointestinal stromal tumor : GIST
Lymphoma
Carcinoid
Polyp (inflammatory polyp, adenoma, etc)
Metastases (lung cancer, etc)
Hemangioma
Lymphangioma

Vascular lesion
Angioectasia (Angiodysplasia)
Dieulafoy lesion
Arteriovenous malformation (AVM)
Varicess
Radiation enteritis

Inflammatory lesion

Inflammatory bowel disease
(Crohn's disease, etc)

NSAIDs-induced enteropathy

Infection
(tuberculosis, cytomegalovirus, etc)

Other leson

Diverticulum
(Meckel diverticulum, etc)

Henoch-Schonlein purpura

Extra Mid Gastrointestinal Tract

Esophagus
Varicess
Esophagitis

Stomach
Ulcer
Gastric antral vascular ectasia (GAVE)
Varicess

Duodenum
Ulcer
Diverticulum

Colon
Diverticulum
Angioectasia
Hemorrhoid
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3. angioectasia
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4. dark-side of the pylorus
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Lawrence J. Brandt, MD, Associate Editor for Focal Points

The blind spot of an EGD: capsule endoscopy pinpointed the source
of obscure GI bleeding on the dark side of the pylorus

The patient is a 58-year-old man with a 5-year history of
hemodialysis for diabetic nephropathy, an 8-year history of
aspirin use for angina pectoris, and a 4-year history of chronic
anemia. He was referred to our institution for evaluation of
obscure GI bleeding and melena. EGD and colonoscopy
findings had been negative. Test results for Helicobacter
pylori infection were negative. Laboratory test results
revealed a progressing anemia with a recent hemoglobin
decrease from 10.1 g/dL to 7.2 g/dL. Capsule endoscopy
revealed an elliptical and well-demarcated ulcer with regen-
erating epithelium adjacent to the back side of the pylorus,
also known as the “dark side” of the pylorus (A, arrows).
Treatment with a proton pump inhibitor was given with
resolution of melena and improvement in anemia. One year
later, follow-up capsule endoscopy revealed the previously
shown ulcer to have healed (B, arrows).
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Commentary

The pylorus, a complex muscle structure, described by Torgersen in 1942 and thereafter also referred to as Torgersen’s muscle,
always has had a dark side. Mark Twain said that everyone is a moon and has a dark side that is never shown to anyone. And so
it was until 2002, when | reported a case series in which | used an upper endoscope with an 8.9-mm outer channel to make a
U turn in the duodenal bulb to view areas of gastric heterotopia and obtain biopsy specimens, some of which also had foci of
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At the Focal Point

adenoma. | subsequently ablated the lesions with argon plasma coagulation, also performed with the endoscope in a retro-
verted position. Areas of the Gl tract that have benefited from such retroinspection include not only the duodenum, but also
the rectum and cecum. Indeed, the development of the Third Eye Retroscope (Avantis Medical Systems, Inc, Sunnyvale, Calif)
attests to the need for such capability in the colon, and the videocapsule endoscope has extended our ability to look behind
folds throughout almost the entire length of the Gl tract. In the title of this Focal Point, the authors referred to the dark side of
the duodenum as the blind spot of EGD. | wonder whether they knew that the physiological blind spot is also called the
punctum caecum? A strange name when applied to an action in the duodenum. Henry David Thoreau, the American essayist,
poet, and philosopher, said to never look back unless you are planning to go that way, but in gastroenterology, a look back at
the dark side may provide the best means for a brighter future.

Lawrence J. Brandt, MD
Associate Editor for Focal Points

Spontaneous gastrosplenic fistula secondary to diffuse large
B-cell lymphoma

A 55-year-old man with a remote history of diffuse large
B-cell lymphoma presented to our institution with pro-
gressive weakness, fatigue, black stools for 1 week, and a
hemoglobin of 9.0 g/dL (normal 14-18 g/dL). Examination
revealed epigastric tenderness and a palpable spleen tip. A
CT scan (A) showed a 1.4-cm, fistulous tract between the

stomach and the splenic hilum, with a large splenic ab-
scess. EGD with minimal air insufflation (B) revealed a
large ulcer (2-3 cm wide, 7 cm deep) in the gastric fundus,
with a deep tract, which was explored and lavaged. Cold
forceps biopsy specimens of the ulcer and splenic tissue
were obtained, which on immunohistochemistry showed
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Rebamipide has the potential to reduce the intensity
of NSAID-induced small intestinal injury: a double-blind,
randomized, controlled trial evaluated by capsule endoscopy
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Abstract

Background A study reported that rebamipide was
effective at reducing short-term nonsteroidal anti-inflam-
matory drug (NSAID)-induced enteropathy. The purpose of
this study was to re-evaluate the effect of the co-adminis-
tration of rebamipide on small intestinal injuries induced
by short-term NSAID treatment.

Methods Eighty healthy male volunteers were randomly
assigned to two study groups: a control group (N = 40),
which received NSAID (diclofenac sodium, 75 mg/day)
and omeprazole (20 mg/day) treatment along with a pla-
cebo; and a rebamipide group, which received NSAID,
omeprazole and rebamipide (300 mg/day). Small intestinal
injuries (mucosal breaks plus denuded areas) were evalu-
ated by capsule endoscopy before and after 14 days of
treatment.

Results A total of 38 control subjects and 34 rebamipide
subjects completed the treatment and were evaluated by
capsule endoscopy. NSAID therapy increased the mean
number of mucosal injuries per subject from a basal level
of 0.1 =2 0.3 to 16 &= 71 and 4.2 £ 7.8 in the control and
rebamipide groups, respectively, but the difference was not
significant. The difference in the percentage of subjects
with at least one mucosal injury post-treatment was also
not significant (control 63%; rebamipide 47%). Limiting
our analysis to subjects with mucosal injuries, rebamipide
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co-treatment had the tendency to reduce the mean number
of mucosal injuries per subject from 25 in the control group
to 8.9 in the rebamipide group (multiple comparisons test;
p = 0.088, Mann—Whitney U test; p = 0.038).
Conclusions Rebamipide co-therapy had the potential to
reduce the intensity of small intestinal injury induced by
2-week administration of diclofenac.

Keywords Small intestinal injury - NSAID -
Rebamipide - Prevention - Capsule endoscopy

Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely
prescribed for patients with pain, inflammation and fever.
However, it is well known that conventional NSAID use
causes serious upper gastrointestinal complications, such as
bleeding and perforation. These adverse events have been
shown to occur in approximately 1-1.5% of patients within
the first 12 months of treatment with NSAIDs [1-3]. It has
also been shown that such NSAID-associated serious gas-
trointestinal complications occur not only in the upper but
also in the lower gastrointestinal tract. A large-scale clinical
trial revealed that the rate of serious lower gastrointestinal
events is 0.9% per year in rheumatoid arthritis patients
taking the nonselective NSAID naproxen [4]. NSAID
medications have also been suggested as one of the major
causes of obscure gastrointestinal bleeding, where the
lesion responsible is often found in the small intestine.
Capsule endoscopy and double-balloon endoscopy,
advanced modalities that now allow for full investigation of
the entire small intestine, have revealed that NSAIDs cause
a variety of abnormalities in the small intestine, including
ulcerations, perforations, bleeding and diaphragm-like
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strictures [5-7]. Recent capsule endoscopy studies have
shown that even short-term NSAID medication causes such
small intestinal injuries in 50-70% of subjects [8—11].
These capsule endoscopy studies have also shown that even
concomitant administration of proton pump inhibitors failed
to prevent NSAID-induced small intestinal injury in healthy
volunteers. Nevertheless, few studies have investigated how
to prevent NSAID-associated lower gastrointestinal inju-
ries, although celecoxib, a selective cyclooxygenase-2
(COX-2) inhibitor, caused minimal injuries [8, 10]. It was
recently reported that the long-term use of COX-2 selective
inhibitors was linked to an increased risk of cardiovascular
events, and thus physicians have reverted to the prescription
of conventional NSAIDs [12, 13]. Therefore, if this trend
continues, the most logical approach is to consider protec-
tive measures against the gastrointestinal risk posed by
conventional NSAIDs.

In our preliminary study, we have shown that co-
administration of misoprostol reduced the incidence of
small intestinal lesions induced by two-week administra-
tion of diclofenac [11]. However, misoprostol can induce
intolerable side effects, as reported previously [14]. In
addition to our study, another small preliminary study
recently conducted by Niwa et al. has shown that reb-
amipide, a cytoprotective antiulcer agent widely prescribed
in Asian countries [15-17], also effectively reduced the
incidence of NSAID-associated small intestinal injury [18].
These results, which show the effectiveness of rebamipide
against NSAID-induced small intestinal injury, are highly
consistent with data from an animal experiment in which
the intestinal injuries in rats were reduced with rebamipide,
due to its free radical scavenging activity [19]. Further-
more, no clinical study to date has reported any side effects
for rebamipide.

Therefore, the purpose of this study was to re-evaluate, as
a large sample size study, the effect of rebamipide on the
incidence and intensity of small intestinal injuries in healthy
subjects on short-term NSAID treatment through a double-
blind, randomized controlled capsule endoscopy trial.

Subjects and methods
Study subjects

A total of 80 healthy male subjects who had volunteered
through open recruitment were screened by laboratory tests
and interviews between July 2007 and March 2008. This
study was approved by the Ethics Committee at Nippon
Medical School, and all subjects provided written informed
consent for enrolment in the study before undergoing
baseline capsule endoscopies. This study was assigned to the
ISRCTN Registry, a numeric system for the identification
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of randomized controlled trials conducted worldwide (ID:
50390099).

Inclusion/exclusion criteria

Eligible subjects were aged 20-50 years, had taken no
medication during the 1-month period prior to the start of
this study, and had normal physical examination and lab-
oratory results. Exclusion criteria included failure to access
the full length of the small intestine by capsule endoscopy,
and the presence of stenosis, tumors, ulcers, or more than
five mucosal breaks in the small intestine. Subjects were
also excluded from this study if they had active gastroin-
testinal disease or a history of ulcers, a history of operation,
bleeding, positive fecal occult blood test at screening, or
hemoglobin levels <13 g/dl.

Capsule endoscopy

We used the Given video capsule system (PﬂlCam®, Given
Imaging Ltd., Yogneam, Israel) for this study. The capsule
endoscopy procedure and methodology for the review of
images were conducted as previously described [20]. A
skilled reviewer, who remained blinded to the subjects’
treatment protocol, evaluated all video images for small
intestinal injuries within a week following capsule endos-
copy. All images were saved for final comprehensive analysis
upon completion of all post-treatment capsule endoscopies.

Study protocol
Treatment protocol and post-treatment capsule endoscopy

Prior to baseline capsule endoscopy, all subjects were
randomly divided into two groups, a control group
(n = 40) and a rebamipide group (n = 40). After evalua-
tion by baseline capsule endoscopy, all eligible subjects
were administered diclofenac 25 mg three times daily and
omeprazole 20 mg once daily immediately after meals for
a period of 2 weeks. The control group was assigned to
remain on the original diclofenac and omeprazole therapy
with a lactose-filled placebo capsule administered three
times daily, while the rebamipide group was assigned to
receive a capsule filled with rebamipide 100 mg three
times daily in addition to the original treatment (Fig. 1). An
independent pharmacologist with no connection to our
institution or the results of this study conducted the allo-
cation and block randomization of patients. Post-treatment
capsule endoscopy was performed within 24 h following
completion of the drug regimen. Subjects that developed
any symptoms warranting discontinuation of treatment or
those with incomplete post-treatment capsule endoscopies
were excluded from final analysis.
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Fig. 1 Study design

Diclofenac + omeplazole + placebo

Informed consent

—

Randomization

Fig. 2 a Example of a typical mucosal break found in this study.
b Example of a typical denuded area found in this study

Evaluation of small intestinal injury

In this study, mucosal breaks of the small intestine were
defined as lesions with slough surrounded by erythema.
Neither the depth of ulcers nor the size of lesions were taken
into consideration. Examples of typical mucosal breaks

< Diclofenac + omeplazole + rebamipide

§<————-—— 2 weeks ——————)l

Capsule endoscopy A A

found in this study are shown in Fig. 2a. Denuded areas were
defined as reddened areas without villi (Fig. 2b). Mucosal
injuries consisted of both mucosal breaks and denuded areas
in this study. The number of mucosal breaks and denuded
areas of the small intestine found at baseline and post-
treatment capsule endoscopy was calculated for each patient
and compared between the rebamipide and control groups.
Additionally, the percentage of subjects with at least one
mucosal injury at post-treatment capsule endoscopy was
compared between the rebamipide and control groups. In
this study, the number of small intestinal injuries defined the
degree of small intestinal injury. To evaluate the degree of
NSAID-induced small intestinal injury, the number of small
intestinal injuries per subject was evaluated for subjects in
whom at least one mucosal injury was detected, and then
compared between the two groups.

Sample size estimation

Sample size was based on our estimation of the proportion
of patients that would exhibit mucosal breaks at post-
treatment capsule endoscopy. We estimated that the inci-
dence of mucosal injuries would be approximately 20% in
the rebamipide group, based on data from a preliminary
study by Niwa et al., showing that the incidence of NSAID-
induced small intestinal lesions was lower in patients on
daily rebamipide medication (20%) than in patients taking
placebo (80%) [18]. In addition, we estimated that the
incidence of mucosal injuries would be approximately 60%
in the control group, because a recent study found small
intestinal lesions in 7-14% of healthy subjects, compared
with a rate of 55-68% in subjects on NSAID medication
[8, 9, 11]. Thus, a two-sided test, with a significance level
of 0.05 and a power of 90% (« = 0.05, § = 0.10), would
require 32 subjects per group. Assuming that 20% of the
patients would not be able to complete the study, we cal-
culated that a minimum of 40 subjects per group would be
required for this study.

Statistical analyses

Characteristics of age, body weight, and body mass index
were calculated by Student’s ¢ test. Characteristics of the
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proportions of the subjects with mucosal breaks or
denuded areas were calculated by Fisher’s exact test.
Characteristics of the numbers of mucosal breaks or
denuded areas were calculated by the Mann—-Whitney
U test. The percentage of subjects with at least one
mucosal injury, including mucosal breaks and denuded
areas, at post-treatment capsule endoscopy was compared
between the rebamipide and the control groups by
Fisher’s exact test. Interaction between medication and
the before—after number of mucosal injuries in each
group was evaluated by the Friedman test. In all subjects,
and in subjects with at least one small intestinal injury,
the mean number of small intestinal injuries per subject
at baseline and post-treatment endoscopy were com-
pared between the rebamipide and control groups by the
Mann—Whitney U test and the post hoc multiple com-
parison test using the Hochberg test. Data were expressed
as the mean value 4 SD. p values <0.05 were considered
significant.

Results
Analysis of subjects

The pool of prospective subjects consisted of 92 men with
negative fecal occult blood tests and hemoglobin levels
>13 g/dl at the time of screening. Twelve men were
excluded from the study because three had a history of
gastroduodenal ulcers, three a history of appendectomy,
while six were under various medications. The remaining
80 subjects were randomized into either the placebo or the
rebamipide group and underwent baseline capsule endos-
copy. Among these subjects, 76 were found to have no
significant pathology throughout the small intestine and
were thus considered eligible for this study. Four subjects,
one in the control group and three in the rebamipide group,
were not eligible on the basis of our exclusion criteria
because the entire small intestine could not be observed at
their baseline capsule endoscopies. In addition, two sub-
jects in the rebamipide group were later withdrawn from
the study for medical reasons, one because of an influenza
infection and the other due to systemic edema, a side effect
of diclofenac. Two other subjects, one each in the placebo
and rebamipide groups, were also excluded from our final
analysis due to incomplete observation of the entire small
intestine at post-treatment capsule endoscopy. Finally,
small intestinal injuries were analyzed at post-treatment
capsule endoscopy in 38 subjects in the control group and
34 subjects in the rebamipide group. The characteristics of
each group’s subjects, including age, body weight, body
mass index, mucosal breaks, and denuded areas, are shown
in Table 1.
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Table 1 Characteristics of the analyzed subjects

Variables Control ~ Rebamipide P value
No. 38 34

Age (years) 38+8 37+£38 0.54%
Body weight (kg) 7349 7011 050°
Body mass index 24 4+3 2443 0.74*
No. of subjects with mucosal 1(2.6%) 3 (8.8%) 0.34°

breaks

No. of mucosal breaks 014+02 01£03 0.65°
No. of subjects with denuded areas 3 (7.9%) 1 (2.9%) 0.62°
No. of denuded areas 014+03 01402 071°

Mean + SD

# P values were calculated by Student’s ¢ test

® P values were calculated by Fisher’s exact test

¢ P values were calculated by the Mann-Whitney U test

Small intestinal injuries at baseline capsule endoscopy

One mucosal break and three denuded areas were found at
baseline capsule endoscopy in the 38 subjects in the control
group, and three mucosal breaks and one denuded area in
the 34 subjects in the rebamipide group. There was no
statistical difference at baseline capsule endoscopy between
the two groups (Table 1). The percentage of subjects with
at least one mucosal break and/or denuded area was 11%
(8 out of 72) for both groups combined.

Mucosal injuries at post-treatment capsule endoscopy

Two-weeks of NSAID medication induced small intestinal
injuries, including mucosal breaks and denuded areas, in
both the control and rebamipide groups. In the control
group, diclofenac treatment induced 515 mucosal breaks in
16 subjects and 88 denuded areas in 12 subjects, while
NSAID medication together with rebamipide induced 86
mucosal breaks in 14 subjects and 57 denuded areas in 11
subjects. Thus, in the control group, both the percentage of
subjects with at least one mucosal injury (mucosal breaks
42%; denuded areas 32%) and the mean number of
mucosal injuries per subject (mucosal breaks 14 + 71;
denuded areas 2.3 &+ 7.6) increased significantly in
response to NSAID medication (all p values, P < 0.01).
Despite rebamipide treatment, the differences in both the
percentage of subjects with at least one mucosal injury and
the mean number of mucosal injuries per subject before
and after NSAID medication were also statistically sig-
nificant in the rebamipide group (P < 0.01). There were no
statistical interactions between medication and the before—
after number of mucosal injuries in each group.

Although the incidence of mucosal injuries in response
to NSAID medication was also significant in the
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rebamipide group, the mean number of mucosal breaks per
subject (2.5 £ 5.0) tended to be low as compared to that in
the control group (14 & 71). However, this difference
between the two groups was not statistically significant.
Similarly, the difference in the mean number of denuded
areas per subject (2.3 = 7.6 in the control group and
1.7 £ 4.0 in the rebamipide group) was also not statisti-
cally significant between the two groups. When mucosal
breaks and denuded areas were combined in order to
compare the total number of small intestinal injuries, the
difference in the mean number of small intestinal injuries
per subject (16 = 71 in the control group and 4.2 &£ 7.8 in
the rebamipide group) was also not statistically significant.
The difference in the percentage of subjects with at least
one mucosal injury between the two groups was also not
statistically significant (24 out of 3§ subjects in the control
group, i.e., 63%; 16 out of 34 subjects in the rebamipide
group, i.e., 47%). Detailed data are shown in Table 2.

Comparison of the extent of injury
between the two groups

Next, we compared the mean number of mucosal injuries
per subject between the two groups only in subjects with
injuries caused by NSAID medication in order to determine
the extent to which rebamipide had affected subjects sus-
ceptible to NSAID-induced mucosal injury. For this anal-
ysis, mucosal breaks and denuded areas were also
combined. In the rebamipide group, a total of 143 lesions
were found in 16 subjects, resulting in a mean number of
8.9 £ 9.4 mucosal injuries per subject. This was lower
than the mean number of 25 4= 89 lesions per subject (603
lesions in 24 subjects) in the control group (Hochberg test;

P = 0.088, Mann—Whitney U test, P = 0.038), indicating
that rebamipide had the potential to be effective at reducing
the mean number of small intestinal injuries in those sub-
jects susceptible to NSAID-induced mucosal injuries
(Fig. 3).

Discussion

In the present study, rebamipide medication was not shown
to be effective at reducing the incidence of diclofenac-
induced small intestinal injury. However, the mean number
of mucosal breaks and denuded areas per subject both
tended to be lower in patients on rebamipide medication
than in those in the control group. In addition, the per-
centage of subjects with at least one mucosal injury was
also lower in the rebamipide group than in the control
group. Furthermore, subanalysis restricted to subjects with
small intestinal injuries showed that the mean number of
mucosal injuries per subject tended to be lower in the
rebamipide group than in the control group by post hoc
multiple comparison test. These data suggest that reb-
amipide might be effective at reducing the intensity of
NSAID-induced small intestinal injuries. However, one can
argue that the effectiveness of rebamipide is questionable,
because no statistical difference was detected between the
two groups, and because a subject treated with diclofenac
and rebamipide developed about 40 small intestinal
mucosal injuries.

In the present study, we could not verify the effectiveness
of rebamipide at reducing the incidence of NSAID-induced
small intestinal injury, although, it did appear that reb-
amipide could in fact reduce the degree of small intestinal

Table 2 Comparison of the
control group and the

rebamipide group in terms of
the number of subjects with
small intestinal injuries at post-

treatment capsule endoscopy

® P values were calculated by
Fisher’s exact test

® P values were calculated by
the Mann—Whitney U test

Control Rebamipide P value
Number 38 34
Mucosal breaks
No. of subjects (%) 16 (42%) 14 (41%) 0.99*
Total no. of lesions (mean & SD) 515 (14 £ 71) 86 (2.5 £ 5.0) 0.36°
Most no. of lesion per subject 427 18
Median no. (25-75% value) 0 (0-1) 0 (0-1)
Denuded areas
No. of subjects (%) 12 (32%) 11 (32%) 0.99*
Total no. of lesions (mean + SD) 88 (2.3 +7.6) 57 (1.7 £ 4.0) 0.66°
Most no. of lesion per subject 36 21
Median no. (25-75% value) 0 (-1 0 (0-1)
Total small intestinal injuries
No. of subjects (%) 24 (63%) 16 (47%) 0.23*
Total no. of lesions (mean + SD) 603 (16 +£ 71) 143 (4.2 + 7.8) 0.34°
Most no. of lesion per subject 427 39
Median no. (25-75% value) 1 (0-4) 0 (0-5)
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Fig. 3 Comparison of the mean number of mucosal injuries between
the placebo and the rebamipide group in subjects with small intestinal
injuries at post-treatment. Note that subjects with small intestinal
injuries consisting of “mucosal breaks” and/or “denuded areas” at
post-treatment were evaluated. Closed circles express the numbers of
small intestinal mucosal injuries in the 24 subjects of the control
group, and open circles express the numbers of small intestinal
mucosal injuries in the 16 subjects of the rebamipide group. P values
were 0.088 by Hochberg test and 0.038 by Mann—Whitney U test

damage in those subjects who developed injuries. Our
results did not correspond with those of Niwa et al., who
were able to show for the first time that rebamipide was
effective at reducing the incidence of NSAID-induced small
intestinal injuries [18]. Thus, we could not fully support the
use of rebamipide as a therapeutic against NSAID-caused
small intestinal injuries. In the present study, our sample
size was estimated on the basis of the previous results [18].
Niwa et al. obtained their positive data in a crossover study
where only ten subjects were treated with diclofenac in the
presence or absence of rebamipide for 7 days. In such a
preliminary study, where 7 days of NSAID-medication
induced minor small intestinal injuries such as reddened
patches and petechiae, the effect of rebamipide in pre-
venting these types of injuries might have been overesti-
mated. In our study, minor reddish lesions were not
evaluated because it is difficult to get an accurate count of
this type of lesion, and our 14-day diclofenac treatment
induced sufficient mucosal breaks and denuded areas for us
to be able to evaluate the prophylactic effect of repamipide.
We have previously reported that there is no relation
between mucosal breaks and denuded areas in the small
intestine [21]. Therefore, we evaluated small intestinal
mucosal breaks and denuded areas in this study. Even so, in
that study, the incidence of NSAID-induced small intestinal
lesions in patients on daily rebamipide medication was in
fact lower than in the present study (20 vs. 47%). Thus, it
seemed that had we used a larger sample size, we might then
have found a significant reduction in the incidence of
NSAID-induced small intestinal injuries in patients on
rebamipide therapy. Furthermore, subanalysis restricted to
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subjects with small intestinal injuries at post-treatment
should be planned before the study. Under this limitation,
we found a statistical difference in the mean number of
mucosal injuries per subject between the groups by the
Mann-Whitney U test. Unfortunately, the subanalysis was
not pre-planned, and a clear statistical difference was not
obtained between the groups by the post hoc multiple
comparison test. Therefore, in order to determine whether
rebamipide is in fact a worthy candidate drug for the pre-
vention of NSAID-induced small intestinal injury, a large-
size study and a pre-planned subanalysis limited to subjects
with small intestinal injuries at post-treatment are clearly
required.

Nevertheless, this study has been able to show that
rebamipide might be effective at preventing NSAID-
induced small intestinal injuries to a certain extent. Reb-
amipide has been used across Asia for the treatment of
gastric ulcers and gastric lesions such as erosions and
edema caused by acute gastritis [14, 17, 22]. It has been
well documented that rebamipide increases endogenous
prostaglandin levels, scavenges free radicals, and sup-
presses inflammation in the gastric mucosa [23-25].
Through these actions, rebamipide has also been shown to
be useful in preventing NSAID-induced gastrointestinal
injuries in clinical studies and animal experiments. In a
randomized controlled trial of rheumatoid arthritis and
osteoarthritis patients carried out in East Asian countries,
the effectiveness of rebamipide was shown to equal that of
misoprostol in preventing the incidence of gastroduodenal
ulcers caused by 12 weeks of NSAID medication [25]. As
for NSAID-induced small intestinal injuries, a-sequence of
events such as an increase in the permeability of epithelial
cells due to the direct toxic effect of NSAIDs, bacterial
translocation, and inflammation through cytokine activa-
tion in the small intestinal mucosa have all been suggested
to be key elements in the induction of small intestinal
ulceration, in addition to a lack of prostaglandin [23, 26, 27].
In an animal experiment, rebamipide has been shown
to inhibit increases in INOS activity induced by indo-
methacin, thereby reducing small intestinal damage caused
by NSAIDs in rats [19]. From all of these data, it is rea-
sonable to speculate that, to some extent, rebamipide might
serve to reduce small intestinal damage in patients on
NSAID medication.

In the present study, several subjects incurred relatively
high levels of small intestinal injury during NSAID treat-
ment. Meanwhile, about 40% of subjects developed neither
small intestinal mucosal breaks nor denuded areas after
diclofenac and proton pump inhibitor treatment. The risk
factor for upper gastrointestinal complications has been
reported for patients on NSAID medication [28]. However,
there is no evidence regarding the risk of small intestinal
injury in this class of patients. Graham et al. [7] have shown
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that the frequency of small intestinal injuries in patients
who took nonselective NSAIDs over a three-month period
was 71%. Goldstein et al. [8] and Maiden et al. [9] reported
frequencies of 55 and 68% respectively for naproxen- and
diclofenac-induced small intestinal injury in healthy sub-
jects. Taken together, our results and those of others show
that nonselective NSAIDs can cause small intestinal inju-
ries in approximately 50-70% of subjects who were not
known to be in danger of developing these types of injuries.
However, before we can seriously consider rebamipide as a
primary prophylactic against NSAID-induced small intes-
tinal injury, we need to isolate those patient characteristics
that are associated with this sort of injury, in order to
determine which class of patients would derive any benefit
from this type of therapy. Further study is required to
determine the particular characteristics of subjects that
render them susceptible to intense small intestinal damage.

In a preliminary study, we were able to verify the
effectiveness of misoprostol at reducing the incidence of
small intestinal lesions induced by two-week administra-
tion of diclofenac [11]. In addition, it is well known that
misoprostol can prevent not only endoscopic gastroduo-
denal ulcers but also serious upper gastrointestinal com-
plications such as perforation, obstruction and bleeding
caused by NSAID medication in patients with rheumatoid
arthritis or osteoarthritis. Considering the basis of the
gastrointestinal side effects of NSAIDs, one would expect
that misoprostol, a prostaglandin E1 analog, should be a
promising drug for the prevention of the gastrointestinal
side effects of NSAID medication. Nevertheless, proton
pump inhibitors, which have been shown to be ineffective
for the prevention of small intestinal damage, tend to be
chosen over misoprostol for the prevention of NSAID-
induced gastroduodenal injuries, mainly due to concerns
regarding the unwelcome side effects of misoprostol, such
as diarrhea and abdominal pain [14]. Therefore, the advent
of a new drug against NSAID-induced upper and lower
gastrointestinal damage that has no uncomfortable side
effects is strongly desired.

In conclusion, we were not able to verify that reb-
amipide was in fact effective at reducing the incidence of
NSAID-induced small intestinal injuries. Nevertheless, we
found that rebamipide has the potential to reduce the
intensity of injury in subjects who are apparently suscep-
tible to NSAID-induced small intestinal injuries. Further
extensive studies are clearly necessary to determine
whether rebamipide is indeed a promising drug in the
prevention of NSAID-induced small intestinal injury.
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Venous Varicosities in the Jejunum

A

Question: A 58-year-old man was admitted to our hos-
pital, with relapsing anemia (hemoglobin [Hb], 6.9-8.8
g/dL) that responded to oral administration of iron for 3
years. He had undergone esophagogastroduodenoscopy
and total colonoscopy, which demonstrated no bleeding
sources 1 year earlier, and then underwent videocapsule
endoscopy (VCE) 1 month earlier in another hospital.
Because VCE showed multiple, solitary, venous dilations
in the jejunum, he was referred to our hospital for further
examination and management. His medical histories in-
cluded vasospastic angina at 48 years of age, which had
been treated on low-dose aspirin until hospitalization
with anemia 1 year earlier with discontinuation thereaf-
ter, gout, urticaria, and ureterolithiasis. On examination,
there were no abnormalities but scrotal angiokeratoma
and sublingual venous dilation. Laboratory tests detected
mild anemia (Hb, 10.3 g/dL) and liver dysfunction (as-
partate aminotransferase, 58 IU/L; alanine aminotrans-
ferase, 49 IU/L) without hypoproteinemia (total protein,
7.5 g/dL; albumin, 4.0 g/dL) or thrombocytopenia (plate-
let count, 185 X 10°/mm?). Contrast-enhanced com-
puted tomography and ultrasonography demonstrated
fatty liver without cirrhosis, splenomegaly, or abnormal
vessel structures such as varices. On the second hospital
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day, he underwent double-balloon enteroscopy (DBE) via
the oral approach, which demonstrated multiple venous
dilations with a caviar-like appearance at the base and
pharyngeal portion of the tongue (Figure A), in the
esophagus, and from the proximal to the mid jejunum
(Figure B). Whar is the diagnosis and appropriate man-
agement for these jejunal lesions?

Look on page 738 for the answer and see the
GASTROENTEROLOGY web site (www.gastrojournal.org)
for more information on submitting your favorite
image to Clinical Challenges and Images in GI.
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ORIGINAL ARTICLE

Endoscopic and Imaging Findings
in Protein-losing Enteropathy

Hiroyuki Takenaka, MD,* Naoki Ohmiya, MD, PhD,* Yoshiki Hirooka, MD, PhD,{
Masanao Nakamura, MD, PhD,* Eizaburo Ohno, MD, PhD,} Ryoji Miyahara, MD, PhD,}
Hiroki Kawashima, MD, PhD,* Akihiro Itoh, MD, PhD,* Osamu Watanabe, MD, PhD,*
Takafumi Ando, MD, PhD,* and Hidemi Goto, MD, PhD*

Objectives: Protein-losing enteropathy (PLE) is often difficult to
diagnose. We evaluated the diagnostic yields of underlying diseases
of PLE among esophagogastroduodenoscopy, colonoscopy, fluo-
roscopic conventional enteroclysis (FCE), videocapsule endoscopy
(VCE), and double-balloon enteroscopy (DBE) and prognosis after
treatment.

Methods: Between June 2003 and August 2010, 25 consecutive
patients with PLE confirmed by fecal ol-antitrypsin clearance
(n = 18) and technetium 99m human serum albumin scintigraphy
(n = 19) were enrolled, investigated, and treated.

Results: Of 25 patients, 4 (16%) with intestinal lymphangiectasia
secondary to macroglobulinemia (n = 1), amyloidosis (n = 2), and
strongyloidiasis (n = 1) were diagnosed at preceding esophagogas-
troduodenoscopy or colonoscopy, and 7 (32%) with primary
intestinal lymphangiectasia and chronic nonspecific multiple ulcers
unrelated to nonsteroidal anti-inflammatory drugs of the small
intestine were newly diagnosed at FCE or VCE. Other 11 (44%)
patients with primary intestinal lymphangiectasia, small-bowel
tumors, amyloidosis, chronic nonspecific multiple ulcers unrelated
to nonsteroidal anti-inflammatory drugs of the small intestine,
Crohn’s disease, and small-bowel ulcers due to polyarteritis nodosa
were diagnosed only at DBE with biopsy. Three patients with
primary intestinal lymphangiectasia, cirrhosis after living donor
liver transplantation, and congestive heart failure were not
diagnosed at any small-bowel examination. The overall diagnostic
yield of FCE, VCE, and DBE was 62% (8/13), 83% (14/17), and
88% (22/25), respectively. Eight patients (32%) died of underlying
disorders regardless of medical treatment over the follow-up
period.

Conclusions: DBE with pathologic findings of biopsy specimens
was useful for the differential diagnosis of PLE. Noninvasive VCE
might be preferable and useful for screening and follow up of PLE
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without - stricture. Prognosis of a subgroup of PLE was poor
regardless of treatment.

Key Words: protein-losing enteropathy, fluoroscopic conventional
enteroclysis, videocapsule endoscopy, double-balloon enteroscopy,
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Protein-losing enteropathy (PLE) is a rare and occasion-
ally life-threatening syndrome characterized by enteric
loss of plasma proteins in abnormal amounts, resulting in
hypoproteinemia, which can be complicated by edema,
ascites, pleural and pericardial effusions, and malnutrition.
Although PLE is rare, it has many causes. The primary
causes can be divided into ulcerative or nonulcerative
enteropathies or occur secondary to lymphatic obstruction
or increased lymphatic hydrostatic pressure.' Ulcerative
diseases such as neoplasia (carcinoma and lymphoma),
Crohn’s disease, erosive enteritis, pseudomembranous enter-
ocolitis, secondary amyloidosis, and acute graft-versus-host
disease; nonulcerative diseases such as viral enteritides,
bacterial overgrowth, parasitic diseases, Whipple disease,
allergic enteritis, eosinophilic gastroenteritis, gluten-sensitive
enteropathy, tropical sprue, polyposis syndromes, and
systemic lupus erythematosus; and increased interstitial
pressure such as in intestinal lymphangiectasia, mesenteric
lymphatic obstruction, tuberculosis, sarcoidosis, lymphoma,
retroperitoneal fibrosis, constrictive pericarditis, congestive
heart failure, and Fontan procedure have been associated
with PLE.? Especially, intestinal lymphangiectasia is the
primary etiology of PLE due to lymphatic obstruction. As
treatment of PLE targets the underlying disorders in addition
to dietary modification and supportive care, the differential
diagnosis is essential. The causes of PLE, however, sometimes
remained undiagnosed with conventional imaging modalities
such as esophagogastroduodenoscopy (EGD), colonoscopy,
computed tomography (CT), and fluoroscopic conventional
enteroclysis (FCE). Several recent case reports suggest that
the latest enteroscopy modalities, double-balloon endoscopy
(DBE) and videocapsule endoscopy (VCE), are useful for
differential diagnosis of PLE.>® However, there are few
reports regarding the role of DBE and VCE in the diagnosis
of PLE in a cohort study, compared with other examinations,
and its prognosis. In the present study, we determined the
roles of DBE and VCE in the diagnosis of underlying
disorders in 25 patients with PLE, which was confirmed by
fecal ol-antitrypsin (a1-AT) clearance and/or technetium
(Tc) 99m human serum albumin scintigraphy, and the
outcome after diagnosis.
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METHODS

Patients

Of 730 patients who were admitted to Nagoya Univer-
sity Hospital to undergo DBE between June 2003 and August
2010, 25 consecutive patients with PLE accompanied by
hypoproteinemia were enrolled. Chief complaints of these
patients were edema (n = 19), diarrhea (n = 12), abdominal
pain (n = 8), and abdominal distention (n = 5). PLE was
confirmed by fecal «1-AT clearance and/or Tc 99m human
serum albumin scintigraphy. Hypoproteinemia was defined
as a total protein value of <6.0g/dL or albumin value of
<3.0g/dL. Fecal al-AT was measured using radial immu-
nodiffusion with a monospecific antiserum against o1-AT as
described by Florent et al.” Sera and 3-day feces were taken
and kept frozen until assayed. Feces were usually diluted at
one-third volume in isotonic sodium chloride and then
agitated for 60 minutes. After centrifugation at 3000 rpm for
20 minutes, the supernatant was assayed. Values indicative of
PLE were a1-AT clearance > 13 mL/d. Tc 99m human serum
albumin scintigraphy was performed every 3 minutes until 1,
2, 6, and 24 hours after injection. As overt gastrointestinal
bleeding can show false positivity at both of these
examinations, patients with overt bleeding were excluded.
Of these 25 patients who underwent DBE, 23 patients
underwent Tc 99m human serum albumin scintigraphy, in
which abnormalities were detected in 19 (83%); and 18
patients underwent fecal «1-AT clearance, in which abnor-
malities were detected in 18 (100%). The median follow-up
period after the first DBE was 16 months (range, ! to 67 mo).
This study was reviewed and approved by the Institutional
Review Board of Nagoya University School of Medicine.
Informed consent was obtained from all patients.

DBE, FCE, and VCE

DBE,'*!" FCE,” and VCE (PillCam SB, Given
Imaging Ltd., Yokneam, Israel or Endocapsule, Olympus
Medical Systems Corp., Tokyo, Japan)'? were performed as
described previously. Briefly, FCE was performed with 200
to 400 mL of barium sulfate suspension through nasoen-
teric tube, and intermittent palpation and fluoroscopic
evaluation performed until the terminal ileum was visual-
ized. Next, air was insufflated into the small bowel with a
nasoenteric tube to produce a double contrast effect.

Histologic Analysis

Bioptic specimens at DBE were reviewed histologi-
cally. Specific pathologic findings included dilated lym-
phatic lacteals in the lamina propria, immunopositive with
a monoclonal antibody against D2-40 (Dako, Tokyo,
Japan) in intestinal lymphangiectasia; amorphous eosino-
philic substance that stained with Congo red in intestinal
amyloidosis, which was subclassified by Congo red stain
after incubation in potassium permanganate and immu-
nostaining with the following antibodies: serum amyloid A
(Dako; clone mcl), k¥ and X light chains of the immuno-
globulins (Dako; polyclonal), and p2-microglobulin (Dako;
polyclonal); tumor cells in primary or metastatic small
intestinal tumors; parasite bodies in strongyloidiasis; and
granulomas in Crohn’s disease.

Interpretation of Findings

Findings that could explain the symptoms of the
patient and resulted in a change in therapeutic management
were considered diagnostically positive. In patients with
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intestinal lymphangiectasia, FCE images including diffuse
smooth nodular protrusions and thickening of the mucosal
folds without ulceration and enteroscopic images including
diffuse white plaques and white-tipped villi were positive.
Final diagnoses were made using a combination of FCE,
VCE, DBE, and the other modalities including pathology,
if any, and the diagnostic yield was calculated.

Statistical Analysis

The proportions of patients with diagnostic yields at
DBE with pathologic findings, FCE, and VCE were
compared, and significant difference between the 2 tests
was calculated by using the exact McNemer test. Compar-
ison of diagnostic yields between ulcerative diseases and
nonulcerative diseases was assessed by the Fisher exact test.
Differences were considered significant with P values < 0.05.

RESULTS

Diagnosis of DBE, FCE, and VCE for PLE

We performed 47 DBE examinations (23 through the
oral approach and 24 through the anal approach) in 25
patients with PLE and 15 FCE examinations in 15 patients.
In 17 patients without intestinal obstruction at CT, DBE,
or FCE, 19 VCE examinations were performed. Total
enteroscopy at DBE was achieved in 3 patients, and it was
not tried in 20 patients because diagnosis was obtained
without total enteroscopy and in 2 patients who were not in
good condition. Final diagnosis and clinical characteristics
of these patients are presented in Table 1 and fecal al-AT
clearance stratified by underlying disorders is shown in
Figure 1. Serum globulin levels in small-bowel tumor from
colonic adenocarcinoma, amyloid A protein (AA)-type
intestinal amyloidosis secondary to rheumatoid arthritis,
strongyloidiasis, and Crohn’s disease were 3.0g/dL or
higher, which suggests complicating infection or chronic
inflammation, unrelated to increased interstitial pressure.
DBE including biopsies established a diagnosis in 7 of the 8
patients with intestinal lymphangiectasia (88%), 5 of 5 with
chronic nonspecific multiple ulcers unrelated to nonster-
oidal anti-inflammatory drugs of the small intestine (CNSU)
(100%), 4 of 4 with intestinal amyloidosis (100%), 3 of 3 with
small-bowel tumors (100%), 0 of 2 with extragastrointestinal
diseases (0%), 1 of 1 with strongyloidiasis (100%), 1 of 1 with
Crohn’s disease (100%), and 1 of 1 with small-bowel ulcers
due to polyarteritis nodosa (100%). Small-bowel tumors
included diffuse-type mucosa-associated lymphoid tissue
lymphoma (n = 1), human T-lymphotropic virus-1-associated
adult T-cell lymphoma (n = 1), and metastatic small-bowel
tumor from colonic adenocarcinoma (n = 1). Intestinal
amyloidosis was subclassified into AA-type in 3 cases and
amyloid light chain protein (AL)-type in 1 case by DBE-
directed biopsy. Three cases of intestinal lymphangiectasia
were diagnosed only by DBE-directed biopsy, and another
case of intestinal lymphangiectasia was not diagnosed at
any small-bowel examination until pathologic diagnosis at
autopsy. Two patients with extragastrointestinal diseases
were negative at all small-bowel examinations and
at autopsy, and finally clinically suspected. One of these
2 patients had chronic right-sided heart failure. Her medical
history included implantation of a permanent pacemaker at
age of 11 due to complete atrioventricular block and
tricuspid valve replacements at ages of the 25 and 31 due to
tricuspid regurgitation. The other had cirrhosis due to
chronic viral hepatitis C. His medical history included
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Diagnosis of Protein-losing Enteropathy

TABLE 1. Clinical Characteristics of 25 Patients With Protein-losing Enteropathy

Mean Mean Location (No.)
Mean (SD) (SD)
(SD) TP Albumin  Globulin
Median Male/ Level Level Level Proximal Distal Proximal Distal
Final Diagnosis No. Age (y) Female (g/dL) (g/dL) (g/dL) Duodenum Jejunum Jejunum Tleum  Ileam
Intestinal 8 38 6/2 34x07 15+£06 19+04 3 5 4 4 4
lymphangiectasia*® (range,
18-73)
Chronic nonspecific 5 38 /4 43+£10 20+£09 23+03 0 0 1 3 5
multiple ulcers (range,
unrelated to 22-50)
NSAIDs
Intestinal amyloidosis 4 66.5 3/ 4705 21+£06 26+£0.5 3 3 3 3 4
(range,
66-79)
Small-bowel tumors? 3 69 30 44+12 1.7£07 27=+1.1 1 1 2 2 2
(range,
30-70)
Extragastrointestinal 2 50537, 11 39+£05 19+00 20=£05 — — e — ——
diseases} 64)
Strongyloidiasis 1 53 0/1 4.7 1.3 34 1 1 1
Crohn’s disease 1 71 1/0 6.4 1.9 4.5 0 0 1 1 1
Small-bowel ulcers due 1 40 0/1 4.7 2.1 2.6 0 0 1
to polyarteritis
nodosa

*Primary intestinal lymphangiectasia (n = 7) and intestinal lymphangiectasia secondary to macroglobulinemia (n = 1).
fDiffuse-type mucosa-associated lymphoid tissue lymphoma (n = 1), human T-lymphotropic virus-1-associated adult T-cell lymphoma (n = 1), and

metastatic small-bowel tumor from colonic adenocarcinoma (n = 1).

iCirrhosis after living donor liver transplantation (n = 1) and congestive heart failure (n = 1).

NSAIDs indicates nonsteroidal anti-inflammatory drugs; TP, total protein.

bleeding from the esophageal varices followed by living
donor liver transplantation at age of 62. He was diagnosed
as PLE 2 years after transplantation. The overall diagnostic
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FIGURE 1. Fecal «1-AT clearance (normal <13 mL/d) stratified
by underlying disorders. Closed circles indicate cases with
positive technetium 99m human serum albumin scintigraphy.
Open circles indicate cases with negative scintigraphy. The
dotted open circle indicates a case without scintigraphy
performed. The horizontal bars and numbers indicate the median
value of fecal a1-AT clearance. AT indicates antitrypsin; CD,
Crohn’s disease; CNSU, chronic nonspecific multiple ulcers
unrelated to NSAIDs of the small intestine; NSAIDs: nonsteroidal
anti-inflammatory drugs.
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yield of DBE was 88% in 25 patients. In 15 patients who
underwent both DBE and FCE, the detection rate of
abnormalities of DBE was 100%, whereas that of FCE was
60% (P = 0.041). FCE failed to detect abnormalities in 3
patients with intestinal lymphangiectasia, 1 with metastatic
small-bowel tumor, 1 with strongyloidiasis, and 1 with small-
bowel ulcers due to polyarteritis nodosa. The detection rate
of abnormalities of VCE was. 76% in 17 patients without
stricture and not significantly different with that of DBE
(82%). VCE failed to detect abnormalities in 2 patients with
intestinal lymphangiectasia and 2 with extragastrointestinal
disecases. When CNSU, amyloidosis, small-bowel tumors,
Crohn’s disease, and small-bowel ulcers due to polyarteritis
nodosa were classified into ulcerative diseases and intestinal
lymphangiectasia, strongyloidiasis, extragastrointestinal dis-
eases were classified into nonulcerative diseases, the diag-
nostic yields of FCE, VCE, and DBE for ulcerative diseases
versus nonulcerative diseases were 70% (7/10) versus 25% (1/
4; P = 0.245), 100% (7/7) versus 70% (7/10; P = 0.228), and
100% (14/14) versus 73% (8/11; P = 0.071).

Diagnosis of Other Preceding Examinations for
PLE and Diagnostic Algorithm

Of 25 patients with PLE, 24 underwent EGD, in which
abnormalities associated with PLE were detected in 4
(17%); and 25 underwent colonoscopy including terminal
ileoscopy, in which abnormalities associated with PLE were
detected in 3 (12%). Intestinal lymphangiectasia secondary
to macroglobulinemia (n=1), AA-type amyloidosis
(n = 1), AL-type amyloidosis (n = 1), and strongyloidiasis
(n=1) were diagnosed at EGD and/or colonoscopy
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