Capsule endoscopy in Crohn's disease

complication.®!**2? In the present study, capsule retention rate in
patients with eCD was 7.4%, the value of which is similar to those
reported from Western countries.”'**** In addition, capsule reten-
tion rate in patients with sCD was as high as that in eCD in the
present study. This observation contradicts to the OMED-ECCO
consensus statement showing less incidence of capsule retention in
$CD thanin eCD.* Such adiscordant result may be a consequence
of the difference in the definition of sCD. Nevertheless, the present
survey strongly suggests that pre-examination with the use of a
patency capsule should be seriously considered when applying
CE for Japanese patients with sCD,

The present survey has several limitations. First, we could not
assess precise characteristics of CE findings including distribution,
severity, and alignment of mucosal injuries because the aim of the
study was to assess overall diagnostic yield of CE and complica-
tion rate. Second, the priority of CE in the diagnosis of CD was
subjectively determined. With the introduction of patency capsule,
a more objective and comprehensive role of CE for CD would be
expected to be analyzed in the near future.

In summary, the present survey demonstrated favorable diag-
nostic yield of CE in Japanese patients with suspected and ¢CD,
although endoscopists had been reluctant to the use of CE in
consideration of the risk of capsule retention and of the lower
diagnostic value of typical mucosal injuries in eCD. Therefore,
cautious application of CE seems to be a useful tool for the diag-
nosis of CD, and this may be especially the case for sCD. Appro-
priate diagnostic criteria of CD by means of CE seem mandatory.
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Introduction

In Japan, the prevalence of ulcerative colitis {UC) has been
increasing over the last two decades [1,2] and the age-standard-
wed prevalence of UC was 63.6 per 100,000 persons. in 2005 [3).
However, the ctiology and pathogenesis of UC have remained
largely unclear. Although several studies have confirmed an
important role of genetic predisposition in UG [4], the number of
UG patients with a family history of mflammatory bowel disease
rémains low [5], and-the rising incidence against a background of

PLOS ONE | www.plosone.org

stable prevalence of the: genetic predisposition [5,6] has suggested
the importance of environmental factors in the disease etiology.

Several potential environmental or external risk factors have
been reported to date, including oral contraceptive use [7-9]. Two
meta-analyses have provided evidence for a modest association
between the use of oral contraceptive agents and the development
of UG [10,11]. Another study indicated that hormone-replace-
ment therapy increased the risk of UC among postmenopausal
women [12]. Such findings snggest that pathways related to
estrogens might mediate the pathogenesis of UC.
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Isoflavones have a similar structure to 17B-estradiol. Daidzein
and genistein are the main isoflavones present in soybeans, and
possess the ability to bind to estrogen receprors [13,14], Dietary
consumption of isoflavones has therefore been suggested to
potentially exert a similar influence to estrogens on the develop-
ment of UC. In addition, extensive animal studies showing the
effect of isoflavones on immune parameters have suggested the
feasibility of genistein and daidzein exerting immunological effects
in humans [15]. However, these possible associations have yet to
be evaluated.

We therefore sought to examine the association between
isoflavone consumption and risk of UG development, using a
multicenter case-control study in Japan. Since UC patients ave
likely to change dictary habits following the onset of disease
symptoms, pre-illness dietary habits would be important to
examine in considering Issues of causality. Thus, the present
hospital-based case-control study enrolled newly diagnosed UG
patients as cases, and dietary habits hoth during the previous 1
month and at | year before recruitment were assessed separately
as candidate pre-illness dietary habits.

Materials and Methods

Selection of Cases and Controls

Between September 2008 and March 2014, a multicenter case-
control study was conducted in Japan, to investigate risk factors for
the development of UC. Newly diagnosed cases of UG were
recruited at 38 collaborating hospitals, in which the gastroenter-
ologists were members of the Research Committee of Inflamma-
tory Bowel Disease. Eligible cases were patients who were newly
diagnosed with UC in those hospitals and whose age ar diagnosis
was less than 80 years. In the case of UG padents referred from
neighboring associated hospitals, patients who had been diagnosed
within the preceding 3 months were regarded as eligible.
“ollaborating gastroenterologists were vesponsible for UC diag-
nosis, in accordance with the following diagnostic criteria
proposed by the Research Cornumitiee of Tnflammatory Bowel
Disease in 2008: patients should have symptoms (or episodes) of
persistent/ repetitive bloody diarrhea or mucous bloody stool and
also characteristic findings of the discase on endoscopy, barium
enema study, or histological study; infectious, radiation-induced,
ischemic, or granulomatous colitis should be excluded [16]. These
patients were asked to participate in the present study as soon as
possible after diagnosis.

Two matched controls for each case with UG were sought in the
same hospital as the enrolled case of UC. We encouraged
collaborating hospitals to select two contvols: one from the
department of digestive diseases, and the other from another
department (i.e., orthopedic surgery, internal medicine, ophthal-
mology, dermatology, otolaryngology, etc.). Conditions for
matching were gender and age (within the same 3-year age
group, as follows: 1014
years, and so on). Exclusion criteria were follows: presence of
malignant neoplasm; lasting symptoms of diarrhea and/or
abdominal pain for more than 1 week; or history of inflammatory
howel disease, Each collaborating hospital was asked to provide
two sets of these cases and controls every year.

The study protocol was approved by the ethics commirtees at
Osaka City University Faculty of Medicine and Tokyo Medical
and Dental University, and was performed in accordance with the
Declaration of Helsinki. Written informed consent was obtained
from all subjects prior to participation. In cases where the subject
was less than 20 years old, written informed consent was obtained
from the subject’s legal representative,

PLOS ONE | www.plosone.org
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Information Collection
The following clinical findings of UG padents were reported by
the gastroenterologists-in-charge wsing 2 standardized guestion-

* nairer date at symptom onsets; date at first visit to the hospital;

disease severity at diagnosis {mild, moderate, severe, or flminant);
location of disease at diagnosis (rectum, colon, cecwm, or deumy);
and parenteral complications, Afterwards, age at symptom onset,
duration from symptom onset to recruitment, and duration from
first visit to the hospital to recruitment were calculated from the
date of birth, date at symptom onset, date at first visit to the
hospital and recruitment date. Disease severity, based on the
criteria proposed by the Research Committee of Inflammatory
Bowel Disease, was regarded as “mild” when the frequency of
defecation was 4 tmes/day or less, bloody diarrhea or mucous
bloody stool was absent or minimal, and systemic symptorms were
absent, as “severe” when the frequency of defecation was 6 times/
day or more, severe bloody diarrhea or mucous bloody stool was
present, and systemic symptoms (fever, tachycardia, anemia, etc.)
were apparent, and as “moderate” when the features were
interruediate between “mild™ and “severe™. In particular, patients
with  “severe” discase and those showing extremely severe
symptoms (bloody stools of about 15 times/day or more, persistent
high fever of 38°C: or higher, increase in leukocyte count to
10,000/mm® or more, and severe abdominal pain) were classified
as having “fulminant™ disease [16].

In addition, study subjects were asked to fill out a set of 2 self-
administered, mail-back questionnaires. One questionnaire was
used to obtain information about demographic factors, past
medical history including appendicitis, {amily history of UC,
smoking (never, ever, or current), alcohol drinking {never, ever, or
current), and, for fernales, menopansal status and use of exogenous
female hormones including oral conmraceptives and hormone-
replacement therapy.

The other questionnaive was a validated self-administered diet-
history guestionnaive (DFCY), which assessed dietary habits during
the previous 1| month. In this mstrument, estimates of daily
consumption for a total 150 food items, energy, and selected
nutrients were caleulated using an ad hoc computer algorithm for
the DHQ), Derailed descriptions of the methods used for
calculating dietary consumption and the validity of the DHQ,
have been published elsewhere [17-20]. In this questionnaire, the
frequencies of intake for 6 soy products {tohy, tofu products such as
deep-fried tofu and fried bean curd, fermented soybeans, boiled
soybeans, miso, and miso soup} were asked, and daily consump-
tions for each food item: were estimated. Total consumption of soy
products was considered as the sum of these 6 food items.
Isoflavone consumption from these soy products, which included
daidzein and genistein, was estimated according to previously
published studies [21,22]. In the present study, the sum of daidzein
and genistein consumptions was regarded as the soflavone
consumption. If study subjects answered that they had changed
their dietary habits within 1 year, we asked for farther information
about their dietary habits at | year before recruitment using the
same questionnaire. Previous studies have demonstrated that
retrospective recall of dietary intake for the distant past using a
self-administered food frequency questionnaire yielded moderate
correlation. coeflicients with the original reports at that time, in
terms of both dietary and nutrient consumptions [23,24].

Statistical Analysis

Energy-adjusted intake by the density method was used for the
analyses. The chi-square test, Wilcoxon rank-sum test and
Student’s t-test were used to compare characteristics between
cases and controls. Intakes of selected foods and nutrients were
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Table 1. Clinical characteristics in patients with newly diagnosed ulcerative colitis (N = 126)

Isoflavone Consumption and Ulcerative Colitis

®

Characteristics

Age at symptom onsets {years)

Duration from symptom onsets (months)

Disease severity

Parenteral complications

n (%)

© Mean(sp) G :
<30 30 (4)
303970 R g
4049 31 (25)
SO%.. o e 32 08
Mean (SD) 41.2 (14.8)
< e
30-39
40-49
50+
Unkrown

Median {range)
<4
4-11
12+
Unknown
“Median’ (range):
<4
411
12+
e
wild
‘Moderate
Severé
Fulminant’
Unknown
e Cm:h;i
Colon

Cecum:

Heurn
Present

s

SD, standard deviation.
"Data-expressed as n (%) unless otherwise indicated.
doi:10.1371/journal.pone.01 10270.1001

categorized into tertiles according to the distribution of control
subjects. Logistic regression model was used to caleulate odds
ratios (ORs) and 95% confidence intervals (95% CIs) for UC
development. Trends for association were assessed by assigning
ordinal scores to a single dietary variable. Variables showing p-
values less than 0.1 or that seemed likely to correlate with
isoflavone consumption were considered as potential confounders
for adjustment.

In addition, to examine gender-specific associations between
isoflayone consumption and UC developmient, stratified analyses
by gender were also conducted. When we assessed associations in
ferales, menopausal status-and use of exogenous female hormones
were also considered as potential confounders,

All tests were two-sided. All analyses were performed using SAS
version 9.3 software (SAS Institute, Cary, NC, USA),

PLOS ONE | www.plosone.org

Results

Among the 150 UC cases and 206 contrals envolled, 126 cases
and 170 controls responded to the questionnaire (response rates,
84% for cases and 83% for controls). The voluntary participation
of study subjects thus resulted in some variations in matched
statns, Although 44 sets (44 cases and 88 controls) maintained the
initial matching condition, 38 cases had only one martched control
each, and 44 cases and 44 conirols had no corresponding
counterparts for pairing, Thus, to increase the statistical power,
further main analyses were conducted in all 126 cases and 170
controls who responded to the questionnaire, using unconditional
logistic regression model with adjustment for matching factors (age
categories and gender).

Table 1 shows the-clinical characteristics of the newly diagnosed
U cases. Mean age at recruitment was 41.2 years. About 90% of
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Table 2. Characteristics of the 126 cases and 170 controls.

isoffavone Consumption and Ulcerative Colitis
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Variables Cases Controls pt
L n o) ner’ S
Age (years) <30 30 {24) 36 21) 0.39
e 30-39 - ©33.026) 0Py
40-48 31 {25) 43 {25)
504 320258 5029
Gender Male 73 {58} 892.{52) 034
. Female 53.442) 81 {48) :
Body mass index tkg/m?) <210 67 (53} 58 (34) 0.001
e 21.0-236 32281 L UB5(32) o
B7+ 27 21 57 (34}
History of apbendiciﬁs : Prasent 816} 29173 0.006
Family history of uicerative colitis Present AV 5 {3} 0.09
Smoking habit Never 63(50) 98 (58) 0,003
Ever 45 {36} 32019
: : Current 18.014) 40(29)
Drinking habit Naver 34 27) 61 {36} o
Ever 25 {20} 1418
Current &7 {53) S5 {56)
Age at menarche (years) Mear (5D} 127{1.4) 127016} 076
Postmenopausal status Present 13753 (25) 26/81 (32 035
Age at meriopause {years) Mean (SD) 502 (5.8) 483163 0.24
' Unknown 4] 2
Use of exogenous female hormones Ever 8/52 (15 TS (2D 038
Unknown 1 2
Dietary iritake during the previous 1 month® :
Total energy (K} Mean (5D} 8590 (2761) 8341 (3314) 043
Total soy product (g/4184 kJ) Mean {SD) 24.7.(17.8) 183 {148) 0001
Tofu {g/4184 ki) Mear (SD) 137 (10.9) 39 (9.5) 0.001
Tofu product (9/4184 k) Mean (SD) 098.(19) R R 015
Fermented soybeans {g/4184 (J) Mean (5D} 4.3 (6.2} 38 (6.2) 028
Boiled soybeans (g/4184 1), Mean (SD) 17:(24) 17.28) 066
Miso (/4184 kJ) Mean (SD) 1.3 (7.7} 0.4 (0.9) 0.71
Misa soup (g/4184 kJj Mean {SD) 29432 25.42.6) 040
Isoffavone {mg/4184 k) Mean (SD) 13.6 {10.1} 11.1 {94) 0.005
Daidzein (mg/4184 KJ) Mear {(SD) 52 (3.8) 4235 0.005
Genistein (mg/4184 ki) Mean (SD) 85 (6.3 6.9 {5.8) 0,005
Dietary intake at 1 year before®
Total energy (k) Mean (SD) 8859 (2837} 8624 {3451) 012
Total soy product (g/4184 kJ) Mean (5D) 228 (17.6) 193 (147 004
Tofu {g/4184 kJ) Mean (BD) 11.8 (104} 10.2 (9.9) 011
Tofu product (g/4184 ki) Mean (5D) 08015 109 020
Fermented soybeans (g/4184 kJ) Mean {SD) 44 (64 3560 013
Bolled soybeans (g/4184 ki) Mean (SD) 18026 16(26) 020
Miso {g/4184 kJ) Mean {SD) 13000 0.4 {09 071
Miso soup {g/41841k) Mean (SD) 2726} 25 (26} 0.36
Isoflavone {mg/4184 kJ} Mean (SO} 13.0 (300 10.2 (9.1) 0.02
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Table 2. Cont,

Isoffavone Consumption and Ulcerative Colitis

Variables

Cases

Controls pt
(%) '

Daidzein {mg/4184 ki

Mean (SD)

49 (3.8
- 81(63) v

SD; standard deviation,

“Data expressed as n (%) unless otherwise indicated,

*The %7 test or Wilcoxon rank-sum test-were employed where appropriate.
*Nutrient intake was adjusted for total energy intake using the density method.
doit10.1371/journalporie.0110270.1002

cases had experienced the first symptoms of disease within the
preceding 11 months, About 40% suffered from mild disease,
whereas 18% had severe disease.

As for controls, we confirmed that they were derived from the
departments of digestive diseases and other departments, at a ratio
of approximately 1 to 1. The most frequent digestive discase was
liver diseases (n = 36), followed by upper digestive diseases (n = 24)
and colon diseases {n= 19). The most frequent disease from other
departments was orthopedic disease (n = 26), followed by ophthal-
mologic disease {(n=7), chronic renal disease (n=7), and others
(n=>51).

Table 2 shows the background characteristics of study subjects.
Age and gender distributions were similar between cases and
controls. However, cases had a lower body ‘mass index, less
frequent history of appendicitis, but more frequent family history
of UC than controls. In addition, significant differences were
identified in smoking and drinking habits. Regarding dictary
intake, cases consumed a higher total amount of soy products than
controls, for assessments of both the previous 1 month and at 1
year before recruitment. In addition, iseflavone consumption
including daidzein and genistein was also higher In cases both
during the previous 1 month and at 1 year before.

After adjustment for potential confounders, consumption of

total soy products during the previous | month revealed a
significantly increased OR in the highest tertile (Table 3). The
association was significantly dose-respondent (Trend P=0.007).
Among individual soy products, only tofa consumption showed a
significantly higher OR in the highest tertile (OR= 1.98; 95%CI,
1.06-3.70). As for nutrients, higher isoflavone consumption (both
daidzein and genistein) was associated with increased ORs with a
trend towards (OR in highest tertile =2.79; 95%CI, 1.39-5.59;
Trend P=0.004). Associations with isoflavone remained signifi-
cant even for the assessment of consumption at 1 year before
recruitment, although the OR in the highest tertile of isoflavone
consumption was somewhat lower than that during the previous 1
month (OR =2.06; 95%CL, 1.05-4.04; Treand P=0.04). To
exclude the possibility of reverse causality even in the assessment
of dietary habits at 1 year before, sensitivity analyses were
conducted, with analyzed UC cases limited to those patients who
experienced the first symptom within the preceding 11 months (80
cases; 170 controls). However, the results were almost unchanged
{OR. in highest tertile of isoflavone consumption at 1 year
before=2.66; 95%CI, 1.18-6.08; Trend P=0.021). When we
examined the association between isoflavone consumption and
localization of UC, the association was more clearly observed for

disease reaching the cecum or ileum (OR in highest tertile of

isoflavonie consumption at 1 year before=4.60; 95%CI, 1.18-
18.0; Trend P=10.035), but was attenuated for disease located in
the.rectum only (OR in highest tertile of isoflavone consumption at
1 year before = 2,69; 95%C1, 0.73-9.93; Trend P=0.110).

PLOS ONE | www.plosoneorg

Table 4 shows the results of gender-stratified analyses regarding
the association between isoflavone consumption and UC devel-
opment. Increased ORs in highest tertiles were more clearly
observed in females, In particular, an association with isoflavone
consumption at 1 year before was obviously increased in females
{OR in highest tertile = 4.76; 95%CI, 1.80-17.5; Trend P =0.02)
but was obscured in milés (the corrésponding OR = 1.21; 95%C1,
0.49-3.01; Trend P=0.63). Increased ORs in females were
unchanged even after adjusting for menopausal status and use of
exogenous female hormones.

In addition, conditional logistic regression models ‘were
employed in which analyzed subjects were limited for the matched
sets (82 cases and 126 controls). As a result, the increased ORs of
isoflavone consumption at 1 year before were similarly observed,
although lower statistical power brought about the broader
confidence intervals (OR in highest tertile = 1.94; 95%CI; 0.76~
4.98; Trend P=10.16}. In the gender-stratificd analyses, we could
not obtain meaningful ORs in females, since only 1 case fell into
the lowest tertile of isoflavone consumption. When lowest and
interniediate tertiles were combined to regard as a reference
category, ORs in highest tertile of isoflavone consumption at 1
year before were 0.66 (95%CI, 0.19-2.35) in males and 4.90
(95%C1, 1.18-20.3) in females, respectively.

Discussion

The results of the present case-control study showed a possible
assoctation between higher isoflavone consumption and develop-
ment of UC: The association was detected in dietary habits during
the previous 1 month, as well as those at 1 year before. Since most
UC cases had not experienced their first symptom of UG at 1 year
before recruitment, isoflavone consumption at 1 year before
seemed to represent an association with. pre-illness dietary habits,
although the association with dietary habits during the previous 1
month might have included some influence of changes. in habits
due to disease symptoms.

No previous studies have indicated associations between dietary
isoflavone consuraption and UC development. Since isoflavones,
particularly genistein, show similar binding ability for estrogen
receptor f to 17B-estradiol [13,14] and exert estrogenic activity in
some organs [25,26], it is reasonable to consider that isoflavone
consumption might be associdted with UC development through
similar mechanisms to -estrogens. After an estrogen binds to
estrogen receptor B in the gut, colonic baviier function is modified
[27,28], which might trigger inappropriate mucosal Imnune
responses. Higher estrogen doses might also cause gastrointestinal

ischemia by increasing the tendency for intravascular coagulation

[29]. In addition, mucosal inflammation in patients with UG is
mediated by Th-Z-related cytokines [30,31], which might offer

another plausible biological mechanism for the effect of estrogen.
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Table 3. Odds ratios of soy product intake and isoflavone intake for development of ulcerative colitis.

Variables

During the previous 1 month

1 year before

1 lowest] 2

3 thighest}

Daily intake {g/4184 kJ)
No. cases/contr e
Crude OR (95%C1) 1.00

st e

0.001-166

000151374
97/134

Daily intake (/4184 kI

No. cases/controls 1518

Daily intake {g/4184 k)’
No. casesicontiols
Crude OR (95%CI)

Cr ©s%c).
Multivariate OR (95%CH"

1.78 (0.91-3.50)

2.28-466
171 {092-317)

Genistein
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089 (0.45-175)

stz
1:62 (0.73-3.60)

10092-317)

;5,;;2':;55,_ HET AL

{ 9%3.4:?): 2

218+

LoealsT

230 (1.28-4.11)

245 (1.25:4.79)

1734

4352

1.15 {0.67-2.00)

1.28 (0.54-3.02)

2,98+
1.24 {0.69-2.24)
123 (064-238)

- "1243‘{', 2 gy

59/57

| 2360130428
279 {1.39-5.59)

467+

BOSTL

2.36 {1.30-4.28}

0.004

001

002

0.62

o076 o
0.35

0,50

054

0005

0.004

0.005

—337—

1.00

97/134

L1000
1.00

<0.98

3157

1.00

=800

28/57

100
1.00

<226

2857

1.00

S0

111222
asfset

153 (085-2.76)

203

0,58 (0.32-1.08)
070(036-137)

0 01'53si,2 i
43/52

47/51

e

15018
17510552400 107

162 (0.73-360)

0.98-2.80
BB
1.68 (0.94-2.99)

133 070-250)

 601-1206
45756
1,64 (0:90-2.98)
1.75 (0.91-338)

226-45
sy

. 45/56
164 (0.90-2.98)

1.73.1090-3.36)

26/40

069 (036-1320 020

0.01~1.604

1.15 (0:65-2,04)

128 (054-3.02)

oo ;2;;;07*,‘} :

206 (105-4.04) 0.0

223+

1.70 (0,95-3.04)
180 (092-353)

48/57

137 (078-242) 028

1.29 (0.68-243)

1.63+

0.74 (042-1,32) 018

1.61 (0.85-3.06)

sy

142 (0.79-2.56) 027

1407628 025

53/57
189 (1.05-3.40)

A6+

185 {1.05-340) 004

2040104401 008
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Yariables During the previous 1 month

1 year before

T . 4 S Pfor trend Tertile. £ |
1 (lowest) 2 3 (highest) 1 (lowest) 2 3 {highest)
Daily intake (ma/4184 ) <37 3778 774 370 BTTAS oAy
No. cases/controls 25/57 43/56 58/57 28/57 4556 53/57
Crude OR (95%C) 100 175.(095-324) - 2327(1.28-421) 0006 100 1.64(090:2.98) 1,80 (105-340) . 0.04
Multivariate OR (95%C1) 100 183 (094-359) 272 (1.36-546)  0.005 100 175 (091-337) 206 (105-407) 004

OR,-odds ratio; Cl, confidence interval.

doi 10137 Vjournelpone 013102704003

Although the precise pathophysiology of UG remains largely
unknown, these estrogen-mediated pathways might play roles in
the association between isoflavone consumption and development
of UC.

In the present study, gender-stratified analyses indicated that the
association with isoflavone consumption was more pronounced in
females, but was obscured in males, suggesting that the influence
of isoflavone consumption on UC differs across gender. In light of
previous studies, one experimental study also demonstrated that
perinatal exposure to exogenous estrogens promoted the develop-
ment of severe intestinal inflammation, particularly among adult
fermale offspring, but not among male offspring [27]. Estrogen-
mediated pathways might thus act to promote the development of
ntestinal inflammation, specifically dmong females. However,
isoflavones exert a wide range of effects as demonstrated in ex vivo
model systems and in animals. This already complex picture is
further complicated by the fact that pathogenetically relevant in
vitro or ex vivo findings do no correlate with the effects of
isoflavones in animal models of inflammation [32]. Further
cpidemiological and experimental studies are thus needed to
confirm these findings.

The present study design offered several methodological
advantages. First, cases were identified vsing striet diagnostic
criteria and thus the possibility of misclassilication of UC was
negligible. Second, use of incident cases (newly diagnosed UG
patients) minimized the probability of poor recall about pre-illness
dietary habits, In addition, to assess the association with pre-illness
dietary habits as precisely as possible, we collected information
regarding: 1) dietary information on both the previous | month
and at 1 year before; and 2} the time of first symptom occurrence.
This information allowed us to consider the association from
several aspects, and sensitivity analyses, in which analyzed UC
cases were limited to patients whao experienced their first symptom
within the preceding 11 months, provided results in which any
posifive association with isoflavone consumption would be frec
from reverse causality. Third, the large variation in isoflavone
consumption among Japanese individuals allowed the examination
of associations between isoflavones and UG, although generaliz-
ability to other ethnic groups is uncertain. In fact, daily isoflavone
consumption at 1 year before among the present study subjects
ranged from (.01 mg to 1838.9 mg {mean duly consumption,
23.6 mg), representing a wider range than seen in other ethnic

PLOS ONE | www.plosone.org

“Tertiles were based on intake in g/4184 kJ or mg/4184 kJ adjusted for energy intake using the density method.
*adjusted for age, gender, body mass index, history of appendicitis, family history of ulcerative colitis, smoking and alcohol drinking status.

groups, including US adults (mean daily copsumption, 2.6 mg}
[33].

However, the following limitations might have influenced the
study results. Although response rates among cases and controls
were high (84%), non-respondents brought about some variation
in matched stams, and then provided results with lower power
when using conditional logistic regression models limited to
matched sets. However, the proportion of non-respondents was
similar in both cases and controls, and was considered unrelated to
isoflavone consuraption. This selection bias might thus have
attenuated the association between isoflavone consumption and
UG, Second, information bias resulting from imperfect recall of
past consumption of soy products might have occurred. However,
the hypathesis that soy products are related to UC or inflamma-
tory bowel discase was not recognized by study participants. Thus,
all subjects would have received similar recall stimuli about past
consumption of soy products. Misclassification due to such
information bias, if’ any, is probably non-differential and would
not affect the plavsibility of the results, Third, it is also conceivable
that other life style characteristics might account for the increasing
effects of isoflavone consumption. Althiough the present results
were obtained after adjusting for potential confounders (e.g., body
mass index, smoking, and menopausal status) according to the
previous study [34], other uncontrolled factors might have affected
the validity of our results,

Here, it is important to note that while higher consumption of
isoffavones may increase the risk of UC development, the benefits
of isoflavones to females may still remain substantial. Several
reports have indicated favorable cffects of isoflavone intake for
decreasing the incidences of breast cancer [33], lung cancer [36]
and cerebral or myocardial infarctions [37] and the prevalence of
periodontal disease [38]. A major issue Is thus the balance between
positive and negative health effects of isoflavones. The level of UG
risk associated with isoflavone consumpton might be rather low.
We think that it may be important for clinicians to discuss the
possible risks and benefits of isoflavone consumption, especially for
females with a faraily history of UC.

In conclusion, pre-illness isoflavone consumption might be
associated with UC development, particularly in females. Pro-
spective cobort studies ave needed to confirm these findings.

QOctober 2014 | Volume 9 | Issue 10 | 110270

—338—



—6c€—

Biorauosopdmmm | INO SOTd

07011 | 0L onssi | 6 SWINjOA | $107 8GO0

Table 4. Odds ratios of isoflavone intake for development of ulcerative colitis, stratified by gender,

1 year before

Variables During the previous 1 month

: Tertile - : 5 for &remi Tertile po P for trend

1 {lowest} 2 3 {highest} 1 {lowest} 2 3 thighest)

isoffavone = ‘ ‘ S ;
OR (85%CH) in male” 1.00 1.50 (0.66~3.38} 215 {0.86-5.38) 0,099 1.00 127 {057-2.87) 1.21 {0.49-301) 063
OR {95%C)) in femate’ 100 244 (0:61-967) 443 (121163} 002 100 3290854127 476 1130-175) 0.02
OR {95%C1) in female” 1.00 253 (0.64-10.1) 461 (1.26-16.9) 002 100 306 (0.79-11.8) 444 (1.20-16.) 0.03
Daidzein : e :
OR (95%C1) in male’ 1.00 1.54 (0.68-3.47) 205 (0.83-5.08) o 1.00 1,17 (0.51-265) 1.16 (0.47-2.90) 072
OR {95%C1) n female” 1.00 219 (0.56-8:55) 408 (1.14-14.6) 0.02 100 364 (0.95-140) 503 (1.38-783) 0.02
OR (95%CY in female’ 1.00 225 (057-8.93) 421 {1,18~151) 0.02 1.00 347 (0.89-13.1) 471(129-172) 0.02
Genistein : :
OR (95%C1) In mate” 1.00 157 {0.70-3.53) 201 (0.80-5.09) 033 1.00 1.23 (0.55-2.77) 127 (051-3.20) 0.58
OR {95%CY) in female’ 100 244 (061-967) 443(1.21-163) 002 1.00 348 (050-13.4) 456 {1.25-16.7) 0.03
OR {95%C1 in female’ 100 253 (0.64-10.1) 461 (126-169) 002 100 3.25 (0.84-12.6) 424 {1.15-15.6) 004

OR, odds ratio; CI, confidence interval.

"Adjusted for age, body mass index, history of appendicitis, family history of ulcerative colitis, smoking and alcohol drinking status,
rurther adjusted for menopausal status and use of exogenous female hormones.

doir10.1371/journal.pone.0110270.t004
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Abstract

Background Clinical evidence regarding intestinal Be-
heet’s disease (BD) management is lacking and intestinal
lesions are a poor prognostic factor. In 2007, the Japan
consensus statement for diagnosis and management of
intestinal BD was developed. Recently, the efficacy of anti-
tumor necrosis factor (TNF)o monoclonal antibodies
(mAbs), and infliximab (IFX) was reported and ada-
limumab (ADA) was approved for intestinal BD in Japan.
This study renewed consensus-based practice guidelines
for diagnosis and treatment of intestinal BD focusing on
the indication of anti-TNFo mAbs.

Methods An expert panel of Japanese gastroenterology
and rheumatology specialists was involved. Clinical state-
ments for ratings were extracted from the literature, a
professional group survey, and by an expert panel
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discussion, which rated clinical statements on a nine-point
scale. After the first round of ratings, a panelist meeting
discussed areas of disagreement and clarified areas of
uncertainty. The list of clinical statements was revised after
the panelist meeting and a second round of ratings was
conducted.

Results  Fifteen relevant articles were selected. Based on
the first edition consensus statement, improved clinical
statements regarding indications for anti-TNFo mAbs use
were developed. After a two-round modified Delphi
approach, the second edition of consensus statements was
finalized.

Conclusions In addition to standard therapies in the first
edition, anti-TNFo mAbs (ADA and IFX) should be con-
sidered as a standard therapy for intestinal BD. Colchi-
cines, thalidomide, other pharmacological therapy,
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endoscopic therapy, and leukocytapheresis were deemed
experimental therapies.

Keywerds Intestinal Behget’s disease - Anti-TNFo
mAb - Consensus statements

Abbreviations

ADA  Adalimumab

BD Behcet’s disease
CRP  C-reactive protein
IFX Infliximab

mAb  Monoclonal antibody
TNF Tumor necrosis factor
Introduction

Behget’s disease (BD) is a chronic relapsing disease with
multiple organ system involvement characterized clinically
by oral and genital aphthae, cutaneous lesions, and oph-
thalmological, neurological, or gastrointestinal manifesta-
tions [1, 2]. Approximately 3—-16 % of patients with BD
have gastrointestinal tract involvement. Gastrointestinal
disease typically affects the ileocecal area, although
involvement of the esophagus and small intestine has been
reported [3]. The most common gastrointestinal symptoms
are abdominal pain, diarrhea, and bleeding. Deep ulcers are
responsible for the most common intestinal complications,
such as severe bleeding and perforation [4]. Various drugs,
such as 5-aminosalicylic acid (5-ASA), systemic cortico-
steroids, and immunosuppressive agents have been used
anecdotally to treat intestinal BD. However, the clinical
evidence regarding the management of intestinal BD is
very limited. In 2007, the Japanese Inflammatory Bowel
Disease Research Group, supported by the Japanese Min-
istry of Health, Labour and Welfare, proposed consensus
statements for the management of intestinal BD for the first
time [5]. In this consensus, infliximab (IFX) was described
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as an optional therapy for intestinal BD. In recent years,
accumulating evidence on the efficacy of anti-TNFa agents
for the management of Crohn’s disease and Behcet’s
uveitis have encouraged the use of anti-TNFa agents for
management of intestinal BD. Although clinical studies
with high-quality evidence have not been available, several
cases of intestinal BD successfully treated by anti-TNFo
agents have been reported [6—14]. These case reports
mainly showed clinical efficacy in the short term, although
some reports showed mid- and long-term efficacy and
improved endoscopic findings [15, 16]. Furthermore, on
May 16 2013, adalimumab (ADA) was approved as a
therapeutic option for intestinal BD in Japan. Currently, the
Research Committee for small bowel inflammation of
unknown etiology operated by the Health Labour Sciences
Research Grant, titled “Research on Measures for Intrac-
table Diseases”, was concerned that the approval of anti-
TNFo mAb could dramatically change the therapeutic
strategy for intestinal BD. Furthermore, the first edition
does not contain information regarding anti-TNFo mAbs
and is, therefore, outdated. Therefore, consensus statements
for the management of intestinal BD should be adjusted to
the current clinical settings, especially regarding the indi-
cation of anti-TNFo agents (Table 1).

Methods
An overview of the study

The development of the second edition of consensus
statements for the diagnosis and management of intestinal
BD consisted of three phases. In brief, in the first phase,
literature that reported the efficacy of anti-TNFo mono-
clonal antibodies (mAbs) in intestinal BD were collected
by survey using PubMed with the following key words:
“intestine”, “Behget’s disease”, “anti-TNF”, “infliximab”
and “adalimumab”. In addition, results of a questionnaire-
based investigation on the actual treatment situation of
intestinal BD by infliximab performed by the Japanese
Study Group for a project on Research on Measures for BD
operated by the Japanese Ministry of Health, Labour and
Welfare in 2012 were referred to. During the second phase,
expert panelists discussed areas of disagreement and areas
of uncertainty regarding improvements of statements from
the first edition and revised some of the clinical statements.
During the third phase, the revised clinical statements were
rated. Ratings of appropriate methods were developed
using a modified Delphi approach, where members of the
expert panel rated each part of the statements using a nine-
point scale from 9 to 1 (9, strongly agree; 1, strongly dis-
agree). Consensus was defined as a median score of >7, if
the difference between the highest score and lowest score
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Table 1 Consensus statements for the diagnosis and management of intestinal Behget's disease (second edition), by Research Committee for
small bowel inflammation of unknown etiology, and Behget’s Disease Research Committee, Ministry of Health, Labour, and Welfare, Japan

Concept of the second edition of consensus statements

According to increased use of anti-TNFo mAb in inflammatory bowel disease, many cases of intestinal Behget’s disease in which anti-TNFo
mAb (infliximab, IFX) showed efficacy also have been reported in Japan. The same tendency was observed in foreign countries that have a
high prevalence of Behget’s disease, such as Korea. In 2013, adalimumab, humanized anti-TNFo mAb was approved for intestinal Behget’s
disease in Japan. In the second edition, statements have focused on where we should place anti-TNFo mAb for the treatment of intestinal
Behget's disease based on relevant literature and expert panel discussion.”

Diagnosis
1. Diagnosis of intestinal Behget’s disease can be made if
A. There is a typical oval-shaped large ulcer in the terminal ileum, OR

B. There are ulcerations or inflammation in the small or large intestine, and clinical findings meet the diagnostic criteria of Behget’s
disease.?

2. Acute appendicitis, infectious enteritis, tuberculosis, Crohn’s disease, nonspecific colitis, drug-associated colitis and other diseases that
mimic intestinal Behget’s disease should be excluded by clinical findings, radiology, and endoscopy before diagnosis of intestinal Behget’s
disease is made.

Assessment of severity
Disease severity should be comprehensively assessed by systemic symptoms (e.g., fever, extra-intestinal manifestations), physical

examinations of abdomen (e.g., pain, inflammatory mass, rebound tenderness), depth of ulcers and intestinal complications (e.g., bleeding,
stricture, fistula), inflammatory mediators (e.g., CRP, WBC, ESR), and anemia.

Treatment objectives

In the treatment of intestinal Behget’s disease, as well as the improvement of abdominal and extra-intestinal symptoms, the achievement of
negative levels of CRP could be desirable. In the long-term prognosis, the prevention of progression to disability and poly-surgery is
important.

A. Standard treatment

1. In patients with severe symptoms (i.c., abdominal pain, diarrhea, gastrointestinal bleeding) and complications with deep ulcers confirmed
by radiology or endoscopy, corticosteroids should be considered for induction therapy. The initial dose of corticosteroids is 0.5-1 mg/kg per
day of prednisolone for I-2 weeks. When clinical improvement is observed, prednisolone should be tapered by 5 mg every week and finally
stopped. ADA (approved on May 16, 2013 in Japan) could be considered for induction therapy [160 mg at O w, 80 mg at 2 w, 40 mg at4 w,
sub-cutaneously (s.c.)]. In responders, scheduled maintenance therapy should be considered (40 mg s.c. every other week). IFX (not
approved yet) could also be considered for induction therapy (5 mg/kg at week 0, 2, and 6). In responders, scheduled maintenance therapy
every 8 weeks should be considered. In patients with mild to moderate activity, mesalasine (5-ASA) could be effective for induction
therapy. In patients treated with corticosteroids, anti-TNFo. mAbs and immunomodulators, infectious disease and neoplasm should be
surveyed. After initiation of these therapies, the risk of infectious disease and neoplasm should be monitored continuously.

2. In patients who are induced to clinical remission, 5-ASA and colchicine could be used for maintenance therapy. The optimal dose of
5-ASA for adult patients is 2.25-3 g/day. When sulfasalazine (SASP) is used, the optimal dose is 3-4 g/day.

3. Immunosuppressive agents such as azathioprine (AZA)® are indicated when patients are corticosteroid-dependent, corticosteroid-resistant,
or anti-TNFa mAb-resistant. The initial dose of AZA is 25-50 mg/day. In patients treated with AZA, adverse effects (e.g., neutropenia and
liver dysfunction) should be monitored.

4. Total parenteral nutrition (TPN) is indicated for patients with severe systemic symptoms such as fever and for patients with intestinal
complications such as stenosis, fistula, bleeding, and impending perforation. TPN is also indicated for patients who cannot orally intake
drugs due to severe oral or upper gastro intestinal lesions. It is usually used for a limited period of time considering the risk of catheter
infection and thrombosis. After the patient’s condition is improved by TPN, enteral nutrition (EN) could be considered.

5. EN using an elementary diet could be effective for induction therapy. It is indicated in particular for patients with refractory disease, severe
activity, and disability such as stricture lesions. When EN is introduced, adherence and quality of life of the patients should be considered.

6. Surgery is indicated for patients in whom improvement is not expected by medications. Patients with severe stricture lesions, perforations,
large abscesses, and massive gastrointestinal bleedings have an absolute indication. Patients refractory to medications, and with a low
quality of life due to intestinal complications such as fistula, have a relative indication of surgery. Minimum length of resection surgery
should be considered.

7. Risk of post-operative recurrence is high in patients with volcano shape deep ulcers and fistulas. Post-operative recurrence often occurs at
anastomosis. Although a treatment strategy has not been established that can reduce the risk of post-operative recurrence, considering the
high risk of post-operative recurrence and poly surgeries, medication by 5-ASA, immunomodulators, metronidazole, anti-TNFo mAb and
EN could be considered for post-operative management.

8. In patients with intestinal Behget’s disease complicated with eye lesions, consultation with ophthalmologists is necessary for their
management

B. Optional treatment

e Since there are some case reports showing that spraying of absolute ethanol via endoscope has efficacy for ulcers of intestinal Behget’s, it
could be considered in refractory patients.
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Table 1 continued

e Expecting the efficacy as an anti-rheumatoid arthritis drug, change from 5-ASA to SASP could be considered in patients with arthritis
(especially peripheral arthritis).

The authors state that, (1) most of the consensus statements are based on expert opinions, (2) the consensus statements have not been endorsed by
any organizations, (3) the consensus statements need to be prospectively reevaluated, (4) the consensus statements do not cover histopathological
diagnosis, and (5) the consensus statements do not have any binding force.

# The majority of literature regarding anti-TNFo therapy in intestinal Behget’s disease that is referred to for establishment of the second edition
described the efficacy of infliximab. On May 16 2013, ADA was approved for intestinal Behget’s disease. The clinical trial of infliximab in
intestinal Behget’s disease is currently in progress in Japan.

b Diagnosis of Behget’s disease is according to the Japanese criteria proposed in 2003.

¢ Immunomodulators besides AZA, including 6-mercaptopurine, cyclosporine, tacrolimus and methotrexate could be considered, but consul-
tations with specialists who have sufficient experience are required. When considering the use of these drugs, adverse effects should be

monitored.

was <4. For the present study, an expert panel composed of
gastroenterologists (n = 6), gastrointestinal surgeons
(n = 2), and rheumatologists (n = 2) was established. In
addition to the expert panel, a moderator (Hisamatsu, T.)
and a professional adviser (Ueno, F.) were involved in the
study. The moderator organized discussion by the expert
panel and moderated the modified Delphi approach.
The moderator searched and reviewed the literature and
collected clinical statements. The professional adviser
surveyed the process of the modified Delphi approach.
The second edition of consensus statements proposed by
the expert panel was discussed and then recognized by the
Research Committee for small bowel inflammation of
unknown etiology operated by a Health Labour Sciences
Research Grant, Research on Measures for Intractable
Diseases, Japan.

Results

Search for literature on intestinal BD and anti-TNFo
mADbs

In the first phase, 15 relevant literature items were col-
lected. This literature included 10 case reports, 3 retro-
spective analyses of more than one patient in a single
institute, 1 letter to the editor, and 1 review article
(“Appendix”). To date, no randomized controlled trials of
anti-TNFo mAbs for the treatment of intestinal BD have
been reported.

Development of the second edition of consensus
statement

In the second phase, the expert panel discussed the place of
anti-TNFo mAb for the treatment of intestinal BD. Based
on the literature found, the clinical experience of experts
and results of a questionnaire-based investigation, the

expert panel agreed that anti-TNFo mAb treatment should
be regarded as a standard therapy for intestinal BD, which
was an optional treatment in the first edition. With the
recognition of anti-TNFo mAb treatment as a standard
therapy, the expert panel also discussed the therapeutic goal
of intestinal BD. In the second edition, it was proposed that
the achievement of negative levels of C-reactive protein
(CRP) levels, in addition to the improvement of clinical
symptoms, could be desirable as an objective therapeutic
goal. The expert panel also proposed that improvement of
long-term prognosis such as reducing the risk of surgery
should be set as a final goal in the treatment of intestinal
BD. Corticosteroid and anti-TNFo mAb were placed as
standard therapies, while the expert panel deemed colchi-
cines, thalidomide, endoscopic therapy, and leukocytaph-
eresis to be experimental therapies.

In the first round of the modified Delphi approach, there
were no statements with a median score <7. Although
median scores were >7, three parts of statements did not
obtain consensus because the difference between the
highest and lowest score was 4. After discussion by the
expert panel, the second round was performed, and then
consensus was obtained for all statements. Thus, after a
two-round modified Delphi approach, the second edition of
consensus statements was finalized.

The authors’ stated that limitations of the second edition
included (1) most of the consensus statements are based on
expert opinions, (2) the consensus statements have not been
endorsed by any organizations, (3) the consensus statements
need to be prospectively reevaluated, (4) the consensus
statements do not cover histopathological diagnosis, and,
(5) the consensus statements do not have any binding force.

Discussion

BD involves multiple organs, including the eye, nervous
system, skin, genitalia, and gastrointestinal tract. About
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3-16 % of patients with BD have gastrointestinal tract
involvement [3], while most clinical studies of BD pub-
lished to date concern the management of mucocutancous
lesions and ophthalmological lesions. However, intestinal
BD often causes severe gastrointestinal complications,
such as massive bleeding and perforation; therefore,
intestinal lesions should be considered a poor prognostic
factor. Even in high-prevalence areas such as Japan, Korea,
the Middle East, and the Mediterranean region, intestinal
BD has been treated empirically because data from the
literature regarding management of this condition are
scant. The consensus of expert opinion in a high-preva-
lence area should, therefore, be extremely helpful in daily
practice. With this background, the first edition of a con-
sensus for the management of intestinal BD was proposed
for the first time in 2007 [5]. However, even after its
proposal, conventional therapies have been insufficient for
the management of intestinal BD. In the current clinical
setting, anti-TNFo mAbs have been used to treat patients
with intestinal BD. Reports demonstrating the efficacy of
anti-TNFo mAbs for the management of intestinal BD are
increasing. Furthermore, ADA was approved for intestinal
BD in 2013 after an open-label clinical trial in Japan. With
this in mind, it was considered that the first edition of the
consensus statement should be updated.

The first edition was established in 2007 by the Japanese
Inflammatory Bowel Disease Research Group. In 2011, the
Research Committee for small bowel inflammation of
unknown etiology was established independently from the
Japanese Inflammatory Bowel Disease Research Group. To
avoid changes in expert panel members affecting the
results, some members of the first edition joined the expert
panel of the second edition, which also had discussions
with the Behget’s Disease Research Committee as well as
the first edition expert panel. Finally, the second edition
was evaluated and approved by the Research Committee
for small bowel inflammation of unknown etiology com-
posed of experts for gastrointestinal disorders including
members of the first edition.

The modified Delphi approach used in the second
edition also provided panelists with the opportunity to
discuss their judgments between the rating rounds as well
as in the first edition. Unfortunately, there is not much
evidence for the management of intestinal BD. Therefore,
the -discussion by the expert panel must make practical
consensus. statements rather than be a simple rating
method. In the process for improving the second edition
of the consensus statement, several subjects were dis-
cussed. First, the expert panel discussed the validity of the
efficacy of anti-TNFo mAb therapy in intestinal BD. To
date, no clinical trial for anti-TNFo mAb therapy in
intestinal BD with high-quality evidence such as a

@ Springer

double-blind, randomized, placebo-controlled trial has
been reported. Therefore, the expert panel relied on their
clinical experience and clinical case reports. All members
agreed that anti-TNFoo mAb therapy is effective for
intestinal BD. Second, the expert panel discussed where
anti-TNFo mAb therapy should be placed in the treatment
of intestinal BD. Although anti-TNFo mAb therapy was
considered an option therapy in the first edition in 2007
[5], the expert panel recommended anti-TNFo mAb as a
standard therapy in the second edition. Third, according to
the recommendation of anti-TNFo mAb as a standard
therapy, the expert panel discussed whether the goals for
medication of intestinal BD should be addressed. The
expert panel was concerned about the overuse of anti-
TNFo mAb without any objective parameters. Unfortu-
nately, practical clinical activity indexes for intestinal BD
(e.g., Crohn’s disease activity index for Crohn’s disease)
have not been established. Endoscopic mucosal healing
was also discussed, but it was not agreed on because of
the lack of evidence in the literature and an impractical
setting. Although evidence that CRP is a practical bio-
marker to assess disease activity of intestinal BD is
insufficient, several reports suggested that CRP could
reflect disease activity and disease prognosis [17]. In
addition, in Crohn’s disease, negative CRP levels are
considered a therapeutic goal as well as endoscopic
mucosal healing by biologics therapy. In this context, the
expert panel proposed “treatment objectives” that were
not in the first edition and recommended the monitoring
of CRP.

The problems that now confront us are the safety
monitoring of anti-TNFo mAb use and the determination
of whether anti-TNFo. mAb treatment can improve the
long-term prognosis of intestinal BD by prospective
observation.

Conclusions

The second edition of consensus statements for the diag-
nosis and management of intestinal BD was established. In
the second edition, anti-TNFo mAb treatment was recog-
nized and recommended as a standard therapy for the
treatment of intestinal BD.
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with chimeric tumour necrosis factor alpha antibody.
Gut. 2001;49(5):725-8.

e Hassard PV, Binder SW, Nelson V, Vasiliauskas EA.
Anti-tumor necrosis factor monoclonal antibody ther-
apy for gastrointestinal Behget’s disease: a case report.
Gastroenterology. 2001;120(4):995-9.

e Kram MT, May LD, Goodman S, Molinas S. Behget’s
ileocolitis: successful treatment with tumor necrosis
factor-alpha antibody (infliximab) therapy: report of a
case. Dis Colon Rectum. 2003;46(1):118-21.

e Pipitone N, Olivieri I, Cantini F, Triolo G, Salvarani C.
New approaches in the treatment of Adamantiades-
Behget’s disease. Curr Opin Rheumatol. 2006;18(1):
3-9. Review.

e Byeon JS, Choi EK, Heo NY, Hong SC, Myung SJ,
Yang SK, Kim JH, Song JK, Yoo B, Yu CS.
Antitumor necrosis factor-alpha therapy for early
postoperative recurrence of gastrointestinal Behget’s
disease: report of a case. Dis Colon Rectum.
2007;50(5):672-6.

e Ju JH, Kwok SK, Seo SH, Yoon CH, Kim HY, Park
SH. Successful treatment of life-threatening intestinal
ulcer in Behget’s disease with infliximab: rapid healing
of Behget’s ulcer with infliximab. Clin Rheumatol.
2007;26(8):1383-5.

e Lee JH, Kim TN, Choi ST, Jang BI, Shin KC, Lee SB,
Shim YR. Remission of intestinal Behcet’s disease
treated with anti-tumor necrosis factor alpha monoclo-
nal antibody (infliximab). Korean J Intern Med.
2007;22(1):24-17.

e Ugras M, Ertem D, Celikel C, Pehlivanoglu E. Inflix-
imab as an alternative treatment for Behcet disease
when other therapies fail. J Pediatr Gastroenterol Nutr.
2008;46(2):212-5.

e Naganuma M, Sakuraba A, Hisamatsu T, Ochiai H,
Hasegawa H, Ogata H, Iwao Y, Hibi T. Efficacy of
infliximab for induction and maintenance of remission
in intestinal Behcet’s disease. Inflamm Bowel Dis.
2008;14(9):1259-64.

e Ariyachaipanich A, Berkelhammer C, Nicola H. Intes-
tinal Behget’s disease: maintenance of remission with
adalimumab monotherapy. Inflamm Bowel Dis.
2009;15(12):1769-71.

Iwata S, Saito K, Yamaoka K, Tsujimura S, Nawata M,
Suzuki K, Tanaka Y. Effects of anti-TNF-alpha anti-
body infliximab in refractory entero-Behcet’s disease.
Rheumatology (Oxford). 2009;48(8):1012-3.

Kaneko U, Kishi T, Kikuchi M, Hara R, Shinoki T,
Miyamae T, Imagawa T, Mori M, Yokota S. Two
patients with childhood-onset Behget’s disease suc-
cessfully treated by anti-tumor necrosis factor therapy.
Nihon Rinsho Meneki Gakkai Kaishi. 2010;33(3):
157-61. (In Japanese).

Donghi D, Mainetti C. Infliximab for the treatment of
refractory Adamantiades-Behcet disease with articular,
intestinal, cerebral and ocular involvement. Dermatol-
ogy. 2010;220(3):282-6.

Iwata S, Saito K, Yamaoka K, Tsujimura S, Nawata M,
Hanami K, Tanaka Y. Efficacy of combination therapy
of anti-TNF-a antibody infliximab and methotrexate in
refractory entero-Behcet’s disease. Mod Rheumatol.
2011;21(2):184-91.

Maruyama Y, Hisamatsu T, Matsuoka K, Naganuma
M, Inoue N, Ogata H, Iwao Y, Kanai T, Hibi T. A case
of intestinal Behget’s disease treated with infliximab
monotherapy who successfully maintained clinical
remission and complete mucosal healing for six years.
Intern Med. 2012;51(16):2125- 9.

References

9.

—347—

. Garton RA, Ghate JV, Jorizzo JL. Behget’s disease. In: Harris Jr

ED, Budd RC, Genovese MC, Firestein GS, Sargent JS, Sledge
CB, editors. Textbook of rheumatology. 7th ed. Philadelphia:
Saunders; 2005.

. Krause I, Weinberger A. Behget’s disease. Curr Opin Rheumatol.

2008;20(1):82-7 (Review).

. Sakane T, Takeno M, Suzuki N, Inaba G. Current concepts:

Behget disease. New Eng J Med. 1999;341:1284-91.

. Brandt LJ, Boley SI. Intestinal ischemia. In: Feldman M, Fried-

man LS, Sleisenger MH, editors. Gastrointestinal and liver dis-
ease. 7th ed. Philadelphia: Saunders; 2002.

. Kobayashi K, Ueno F, Bito S, Iwao Y, Fukushima T, Hiwatashi

N, Igarashi M, lizuka BE, Matsuda T, Matsui T, Matsumoto T,
Sugita A, Takeno M, Hibi T. Development of consensus state-
ments for the diagnosis and management of intestinal Behget’s
disease using a modified Delphi approach. J Gastroenterol.
2007;42(9):737-45.

. Travis SP, Czajkowski M, McGovern DP, Watson RG, Bell AL.

Treatment of intestinal Behcet’s syndrome with chimeric tumour
necrosis factor alpha antibody. Gut. 2001;49(5):725-8.

. Hassard PV, Binder SW, Nelson V, Vasiliauskas EA. Anti-tumor

necrosis factor monoclonal antibody therapy for gastrointestinal
Behcet’s disease: a case report. Gastroenterology. 2001;120(4):
995-9.

. Kram MT, May LD, Goodman S, Molinas S. Behget’s ileocolitis:

successful treatment with tumor necrosis factor-alpha antibody
(infliximab) therapy: report of a case. Dis Colon Rectum.
2003;46(1):118-21.

Byeon JS, Choi EK, Heo NY, Hong SC, Myung SJ, Yang SK,
Kim JH, Song JK, Yoo B, Yu CS. Antitumor necrosis factor-

@ Springer



162

J Gastroenterol (2014) 49:156-162

10.

11.

12.

13.

alpha therapy for early postoperative recurrence of gastrointes-
tinal Behget’s disease: report of a case. Dis Colon Rectum.
2007;50(5):672~6.

Lee JH, Kim TN, Choi ST, Jang BI, Shin KC, Lee SB, Shim YR.
Remission of intestinal Behget’s disease treated with anti-tumor
necrosis factor alpha monoclonal antibody (infliximab). Korean J
Intern Med. 2007;22(1):24-7.

Ju JH, Kwok SK, Seo SH, Yoon CH, Kim HY, Park SH. Suc-
cessful treatment of life-threatening intestinal ulcer in Behget’s
disease with infliximab: rapid healing of Behget’s ulcer with
infliximab. Clin Rheumatol. 2007;26(8):1383-5.

Ugras M, Ertem D, Celikel C, Pehlivanoglu E. Infliximab as an
alternative treatment for Behget disease when other therapies fail.
J Pediatr Gastroenterol Nutr. 2008;46(2):212--5.

Naganuma M, Sakuraba A, Hisamatsu T, Ochiai H, Hasegawa H,
Ogata H, Iwao Y, Hibi T. Efficacy of infliximab for induction and
maintenance of remission in intestinal Behget's disease. Inflamm
Bowel Dis. 2008;14(9):1259-64.

@ Springer

—348—

14.

15.

16.

Donghi D, Mainetti C. Infliximab for the treatment of refractory
Adamantiades-Behget disease with articular, intestinal, cerebral
and ocular involvement. Dermatology. 2010;220(3):282-6.
Iwata S, Saito K, Yamaoka K, Tsujimura S, Nawata M, Hanami
K, Tanaka Y. Efficacy of combination therapy of anti-TNF-o
antibody infliximab and methotrexate in refractory entero-Be-
heet’s disease. Mod Rheumatol. 2011;21(2):184-91.

Maruyama Y, Hisamatsu T, Matsuoka K, Naganuma M, Inoue N,
Ogata H, Iwao Y, Kanai T, Hibi T. A case of intestinal Behget’s
disease treated with infliximab monotherapy who successfully
maintained clinical remission and complete mucosal healing for
six years. Intern Med. 2012;51(16):2125-9.

. Jung YS, Cheon JH, Park SJ, Hong SP, Kim TI, Kim WH.

Clinical course of intestinal Behget's disease during the first five
years. Dig Dis Sci. 2013;58(2):496-503.



I Gastroenterol (2014) 49:231-238
DOL 10.1007/500535-013-0797-y

f
= / The Japanese Society
i},@:} of Gastroenterology

Long-term incidence and characteristics of intestinal failure
in Crohn’s disease: a multicenter study

Kazuhiro Watanabe « Iwao Sasaki » Konhei Fukushima « Kitaro Futami - Hiroki Tkeuchi »
Akira Sugita - Riichiro Nezu « Tsunekazu Mizoshima - Shingo Kameoka - Masato Kusuneki -
Kazuhiko Yoshioka » Yuji Funayama - Toshiaki Watanabe - Hisao Fujii - Mamoru Watanabe

Received: 28 December 2012/ Accepted: 14 March 2013 /Published online: 7 April 2013

© Springer Tapan 2013

Abstract

Background The aim of this study was to clarify the risk
and characteristics of intestinal failure (IF) in patients with
Crohn's disease (CD).

Methods The present study was a rétrospective study in
12 hospitals. CD patients who underwent initial surgery at
any of the 12 hospitals between 1970 and 2009 were col-
lected (n = 1,703). Those who developed IF were
reviewed (1 == 68), and the cumulative risk of IF was
analyzed by the Kaplan-Meier method. In addition, IF
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patients who underwent initial surgery at other hospitals
and were then treated at any of the 12 hospitals were also
reviewed (n = 33). Thus, a total of 101 IF patieats were
collected, and the cumulative tisk of IF-related death was
analyzed.

Results  The cumulative risk of IF after the initial surgery
was 0.8 % (5 years), 3.6 % (10 years), 6.1 % (15 years),
and 8.5 % (20 years). In CD patients with IF, mean age at
initial surgery, IF occurrence, and present age at the time of
the study were 28.2,38.2, and 46.1 years, respectively. The
mean pumber of surgeries per patient was 3.3. The mean
length of the remnant small bowel was 163 cm. Twelve IF
patients (12 %) had died and the comulative risk of IF-
related death by the time from the occurrence of IF was
1.1 % (3 years), 3.7 % (35 years), 6.5 % (7 years), and
8.9 % (10 years).
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