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Background/Aims

Few studies are available that have investigated the risk factors for overlapping irritable bowel syndrome (IBS)-like symptoms in
patients with inactive inflammatory bowel disease (IBD). The present study has 3 objectives: (1) to assess the prevalence of IBS-like
symptoms in Japanese patients with inactive IBD using Rome Il criteria, (2) to examine the relationship of IBS-like symptoms to health
related quality of life (HR-QOL), and (3) to investigate associations for developing IBS-like symptoms in patients with inactive IBD.

Methods
IBS-like symptoms were evaluated using the Rome Il questionnaire for functional gastrointestinal disorders. HR-QOL and hospital
anxiety and depression scale were evaluated.

Results

IBS-like symptoms were found in 17.5% (7/40) of patients with inactive ulcerative colitis, 27.1% (29/107) of patients with inactive
Crohn’s disease (CD), and 5.3% (23/438) of healthy control subjects. The QOL level was significantly lower and anxiety score was
significantly higher in inactive CD patients with IBS-like symptoms than in those without such symptoms (P = 0.003, P = 0.009). Use
of anti-anxiety drugs was associated with the presence of IBS symptoms (P = 0.045). HR-QOL score was lower and anxiety score was
higher in patients with inactive ulcerative colitis, but the difference was not statistically significant.

Conclusions

The prevalence of IBS-like symptoms in inactive IBD patients was significantly higher than in healthy controls. Inactive CD patients with
IBS-like symptoms has low QOL and anxiety; suggesting that anxiety may be associated with symptom development in such patients.
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Introduction

Inflammatory bowel disease (IBD), including ulcerative colitis
(UC) and Crohn’s disease (CD)), is associated with intestinal tract
abnormalities that may be immunological or organic in nature, and
is accompanied by symptoms such as chronic diarrhea, abdominal
pain, and bloody stool. The recent development and marketing
of products such as anti-TNF-q agents and immunomodulatory
drugs have resulted in dramatic progress in the medical treatment
of inflammatory bowel disease.” The objective of medical treat-
ment has also evolved, from the induction of clinical remission to
the healing of mucosal lesions." However, irritable bowel syndrome
(IBS) can occur even in the absence of organic abnormalities, and
can be associated with gastrointestinal symptoms such as diarrhea
and constipation.””

Conventionally, IBS and IBD have been considered completely
separate diseases. However, recent reports suggest that IBD can
manifest IBS-like symptoms such as diarrhea and abdominal pain,
even after bowel inflammation has been eliminated and the patient
has entered clinical remission or mucosal lesions have healed.*"*
This has been attributed to the persistence of microinflammation
in the mucosa and to increased permeability of the gastrointestinal
mucosa.'” Such symptoms are thought to occur in approximately
30% to 50% of patients with inactive IBD, a considerably higher
prevalence than in healthy control subjects.”"® These findings are of
considerable interest as we attempt to deepen our understanding of
the inactive IBD disease state.

Currently, a number of reports are available on the prevalence
of IBS complications, primarily focusing on European research.
However, the reported studies suffer from a number of flaws,
including no control group, small number of subjects, and lack
of clarity in the definition of IBD remission and diagnostic proce-
dures. In addition, most of these studies used the Rome II defini-
tion; only a few Rome IIT reports are available."™'*"’

In Japan, the prevalence of IBS complications in IBD has not
been investigated on a large scale, so little is known about whether
such complications are actually common among Japanese patients,
and risk factors that may predispose patients to IBS-like symptoms
have not been addressed.

We thus decided to investigate 3 objectives: (1) to assess the
prevalence of IBS-like symptoms in Japanese patients with inactive
IBD using the Rome III criteria, (2) to examine the relationship
of IBS-like symptoms to health related quality of life (HR-QOL),
and (3) to investigate the associations for developing IBS-like

symptoms in patients with inactive IBD.

Materials and Methods

Patients

Inactive IBD patients were consecutively enrolled in this study
from April 2012 to December 2014. The remission stage of IBD
was defined as follows. CD: Crohn’s disease activity index (CDAI)
index < 150; UC: clinical activity index (CAI) for the evaluation
of patients with UC < 4 and C-reactive protein (CRP) < 0.3.""*
CDALI and CAI are clinical disease activity indices which is deter-
mined by the clinical symptoms and several parameters including
bowel habits, general condition, body weight, hemoglobin level
and so on, but not endoscopic findings. In this present study, the
patients’ clinical information and symptoms were evaluated using a
self-completed symptom questionnaire.

The healthy control group consisted of 500 employees, ran-
domly selected from among staff members of 5 local companies in
Hyogo Prefecture. These patients and members of the health con-
trol group were surveyed by self-administered questionnaire.

This study was approved by the Ethics Committee of the Hyo-
go College of Medicine. Written informed consent was obtained
from all patients prior to their enrollment in the study. We also
obtained written consent from the staff members of local businesses

who made up our control group.

Questionnaires

IBS-like symptoms were evaluated using a Japanese version
of the Rome III diagnostic questionnaire for functional gastroin-
testinal disorders.” HR-QOL. scores were evaluated for general
HR-QOL (eg, 8-item short-form health survey [SF-8]: physi-
cal and mental component summary) and disease-specific QOL
(Inflammatory bowel disease questionnaire: IBDQ)."** Tenden-
cies toward depression and anxiety were assessed on the hospital
anxiety and depression scale (HADS); values were calculated for
depression and anxiety, and for the total overall score.”"* We then
compared the control group and the inactive IBD patients based on
the prevalence of IBS-like symptoms, findings for QOL,, and scores
for depression and anxiety. We also conducted a retrospective review
of medical records, and compared age, gender, body mass index,
operation history, duration of disease, location of disease, history of
smoking, treatment history, and clinical disease activity index (CAI
and CDALI) between the 2 groups (those with and without IBS-like

symptoms).
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Statistical Methods

All results are expressed as mean = standard deviation. The
Mann-Whitney U test, the Chi-square test, and Fisher’s exact
test were used to compare the 2 groups. Statistical significance was
defined as a value of P < 0.05. Statistical analysis was performed
using SPSS for Windows (Version 12.0; SPSS, Inc, Chicago, 1L,
USA).

Results

Of the 147 enrolled patients with inactive IBD, 107 had inac-
tive CD and 40 had inactive UC. The 500 people who served as
control subjects were randomly selected from among the employees
of 5 local companies. All patients and subjects completed a self-

administered questionnaire.

Characteristics of the Inactive Inflammatory Bowel
Disease Patients (see Table 1)

Of the 500 control subjects, 62 failed to complete the question-
naire as instructed, and were excluded from consideration. Data
was analyzed from a total of 438 control subjects and 147 patients
(CD: 107, UC: 40). Mean CDAI was 95.6 in the inactive CD
group, and mean CAI was 1.2 in the inactive UC group. Mean
age was 38.5 = 11.1 years in the control group, 38.7 * 10.2 years
in the CD group and 41.1 = 11.4 years in the UC group. There
was no statistical significance. Men accounted for 60.7% (238/438
subjects) in the control group, 75.5% (80/107 patients) in the CD

IBS-ike Symptoms and IBD Patients

group, and 72.5% (29/40 patients) in the UC group. BMI was
22.3 = 3.3 in the control group, 20.9 = 3.3 in the CD group and
20.8 = 1.9 in the UC group. There was a history of smoking in
4.6% of the control group, 8.4% of the CD group and 20.0% of the
UC group. The duration of disease was 10.0 =% 7.6 years in the CD
group and 8.6 = 7.2 years in the UC group. These results did not

reach significant difference.

Characteristics of Crohn'’s Disease and Ulcerative
colitis Patients with and Without Irritable Bowel
Syndrome-like Symptoms

Duration of disease was significantly longer in CD patients
with IBS-like symptoms (16.0 = 8.5 years) than in those without
IBS-like symptoms (11.0 = 6.7 years) (P = 0.021). Use of anti-
anxiety drugs was associated with the presence of IBS symptoms (P
= (.045) (Table 2). In UC patients, use of anti-anxiety drugs were
also correlated with IBS-like symptoms (Table 3).

Prevalence of Irritable Bowel Syndrome-like
Symptoms According to the Rome Il Criteria
(see Fig. 1)

Using the Rome 111 criteria, IBS-like symptoms were found in
27.1% (29/107) of patients with inactive CD and in 17.5% (7/40)
of patients with inactive UC, but in only 5.3% (23/438) of healthy
control subjects. All of the subtypes of IBS like symptoms were
IBS-diarrhea predominant.

Table 1. Characteristics of the Inactive Inflammatory Bowel Disease Patients

Controls Inactive CD Inactive UC

Number 438 107 40
Age (yr) 38.5 £ 11.1 38.7 £10.2 414 £ 114
Gender, male (n) 238 (60.7%) 80 (75.5%) 29 (72.5%)
BMI 223 £33 209 £33 20.8 = 1.9
Operation history (n) 0(0.0%) Tleal resection: 14 cases 0(0.0%)

Ileocecal resection: 19 cases

Colonic resection: 11 cases
Duration of disease (yr) - 10.0 £ 7.6 8.6 =72
Smoking (n) 20 (4.6%) 9 (8.4%) 8 (20.0%)
CRP - 0.12 0.2 0.06 = 0.1
CDAI - 95.6 = 53.5 -
CAI - - 1.2+ 13

CD, Crohr’s disease; UC, ulcerative colitis; BMI, body mass index; CRP, C-reactive protein; CDAI, CD activity index; CAI clinical activity index.

Data are expressed as mean * SD.
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Table 2. Characteristics of Crohn’s Disease Patients with and Without Irritable Bowel Syndrome-like Symptoms

; IBS (+) IBS (-)
Inactive CD (n = 29) (n = 78) P-value
Age 39.7 £ 9.1 38.3 = 10.7 0.379
Sex (male/female) 22/7 60/18 1.000
BMI 21.5 243 223 £ 12.1 0.769
Duration of disease (yr) 16.0 = 8.5 11.0 = 6.7 0.021
Disease location (proctitis/left/total colitis) 6/17/6 15/50/13 0.854
Operation history 12 (41.4%) 32 (41.0%) 0.384
Ileal resection: 3 cases Ileal resection: 6 cases
Tleocecal resection: 8 cases Tleocecal resection: 22 cases
Colonic resection: 1 case Colonic resection: 4 cases
Disease treatment
5-ASA/sulfasalazine 10 27 1.000
Steroid 0 0 -
AZA/6MP 5 22 0.320
Anti-TNF 20 43 0.270
Anti-anxiety drug 4 (13.8%) 2(2.5%) 0.045
Smokers 5(17.2%) 8 (10.3%) 0.515
CDAI 1154 = 49.6 97.2 £ 58.2 0.141

CD, Crohn’s disease; IBS, irritable bowel syndrome; BMI, body mass index; 5-ASA, S-aminosalicylate; AZA, azathioprine; 6-MP, 6-mercaptopurine; TNE tumor
necrosis factor; CDAI, CD activity index.
Data are expressed as mean = SD.

Table 3. Characteristics of Ulcerative Colitis Patients with and Without Irritable Bowel Syndrome-like Symptoms

, IBS (+) IBS (-)
Inactive UC (h="7) (n = 33) P-value

Age 46.2 = 15.7 40.6 = 10.2 0.393
Sex (male/female) 2/5 19/14 0.225
BMI 20.7 £ 1.6 209 =19 0.984
Duration of disease (yr) 12.1 £ 9.6 79 £ 6.6 0.275
Disease location (proctitis/left/total colitis) 3/3/1 9/16/8 0.540
Operation history 0(0%) 0(0%) -
Disease treatment

5-ASA/sulfasalazine 7 32 1.000

Steroid 0 0 -

AZA/6MP 0 0 -

Anti-TNF 0 1 1.000
Disease location (proctitis/left/total colitis) 3/3/1 9/16/8 0.540

Anti-anxiety drug 3(42.8%) 1(0.03%) 0.012
Smokers 2(33.3%) 9(27.2%) 1.000
CAI 1.8 =£2.0 1.8 = 1.8 0.956

UC, ulcerative colitis; IBS, irritable bowel syndrome; BMI, body mass index; 5-ASA, S-aminosalicylate; AZA, azathioprine; 6-MP, 6-mercaptopurine; TNE tumor
necrosis factor; CAI, clinical activity index.

Disease-specific Quality of Life Score in Inactive lower in CD and UC patients with IBS-like symptoms than in
|nf|ammatory Bowel Disease (Crohn’s Disease and those without such symptoms (165.0 = 21.0 vs 183.6 * 29.0; P =
Ulcerative Colitis) Patients with and Without IBS-like 0.003,177.5 & 16.1vs 190.0 & 14.2; P = 0.031).
Symptoms (see Fig. 2)

Disease-specific QOL (IBDQ) score level was significantly
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Health Related Quality of Life (SF-8) Score in
Inactive Crohn’s Disease Patients with and Without
Irritable Bowel Syndrome-like Symptoms (see Fig. 3)
General QOL (physical and mental summary scores) was
significantly lower in CD patients with IBS-like symptoms than in
those without such symptoms (49.8 = 5.2 vs 52.0 * 3.9; P = 0.031,
47.1 = 62 vs 49.5 £ 6.3, P = 0.028). General QOL score was
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Figure 1. Prevalence of irritable bowel syndrome (IBS)-like symp-
toms according to the Rome III criteria. IBS-like symptoms were
found in 27.1% (29/107) of patients with inactive Crohn’s disease
(CD) and in 17.5% (7/40) of patients with inactive ulcerative colitis
(UC), but in only 5.3% (23/438) of healthy control subjects.
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also lower in UC patients with IBS-like symptoms than in those
without such symptoms, however no differences were found in in-

active UC patients with or without IBS-like symptoms.
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Figure 2. Disease-specific quality of life (QOL) (eg, inflammatory
bowel disease questionnaire [IBDQ]) score in inactive IBD patients
with and without irritable bowel syndrome (IBS)-like symptoms. Dis-
ease-specific QOL (IBDQ) score was significantly lower in Crohn’s
disease (CD) and ulcerative colitis (UC) patients with IBS-like symp-
toms than in those without such symptoms. Statistical analyses were
assessed by the Mann-Whitney U test.
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Figure 3. General quality of life (QOL) (eg, 8-item short-form health survey [SF-8]) score in inactive inflammatory bowel disease (IBD) patients
with and without irritable bowel syndrome (IBS) like symptoms. General QOL (physical and mental summary scores) was significantly lower in

Crohn’s disease (CD) patients with IBS-like symptoms than in those without such symptoms. In inactive ulcerative colitis (UC) patients, the gen-

eral QOL score was lower in UC patients with IBS-like symptoms than in those without such symptoms, but that difference was not statistically

significant. Statistical analyses were assessed by the Mann-Whitney U test.
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Figure 4. Psychological score (eg, hospital anxiety and depression scale) in inactive inflammatory bowel disease patients with and without irritable

bowel syndrome (IBS)-like symptoms. Among inactive Crohn’s disease (CD) and ulcerative colitis (UC) patients, total psychological score was

higher in those with IBS-like symptoms than in those without IBS like symptoms, but that difference was not statistically significant. The anxiety

score was significantly higher in inactive CD patients with IBS-like symptoms than in those without such symptoms.

Psychological Scores (HADS) in Inactive Inflammatory
Bowel Disease Patients with and Without Irritable
Bowel Syndrome-like Symptoms (see Fig. 4)

Among inactive CD patients, total psychological score (HADS)
was higher in those with IBS-like symptoms than in those without
IBS like symptoms (12.4 = 6.8 vs 10.2 ® 6.3, P = 0.073). No
such differences were found in the inactive UC patients (10.0 =
32vs 9.2 = 5.7, P = 0.387). The anxiety score was significantly
higher in inactive CD patients with IBS-like symptoms than in
those without such symptoms (7.0 = 4.0 vs 4.9 = 3.6, P = 0.009).
However, there was no significant difference in depression score be-
tween inactive CD patients with or without IBS-like symptoms (6.1
*3.6vs54 =35 P=0357).

Generally, the cut-off level of 8/21 in HADS was used to ex-
amine the patients who have anxiety and depression.”” In the pres-
ent study of anxiety score, over value of cut-off was more seen in
CD patients with IBS-like symptoms than without such symptoms
(82.7% vs 55.8%, P = 0.027).

The psychological factor score was also higher in patients with
inactive UC who had IBS-like symptoms than in those patients
without such symptoms, but the difference was not statistically sig-
nificant (6.0 = 1.1vs 4.4 = 3.4, P = 0.074).

Discussion

This paper reports the results of our investigation of complica-

tions of IBS-like symptoms in Japanese patients with IBD. We used

the Rome 111 criteria to investigate both the prevalence of complica-
tions with IBS-like symptoms and the risk factors for such compli-
cations. Up to this point, the prevalence of IBS-like symptoms as
complications of inactive IBD has been reported primarily in Eu-
ropean and American populations. Those reports have included the
following findings: 35.4% (11/31), 45.6% (42/92), 59.7% (37/62),
and 57% (23/40) of CD patients; 38% (7/18), 46% (23/50), 38.6%
(17/44), and 33% (14/43) of UC patients.""" In healthy adults, the
prevalence of IBS using the Rome 111 diagnostic questionnaire was
reported to be approximately 10% to 15%.”* The Rome III clas-
sification is based on the symptom-based diagnostic criteria which is
not explained by pathologically and endoscopically based disorders.
Regarding the Rome I1I classification, the duration for the diag-
nosic criteria originates at 6 months prior to clinical presentation,
and diagnosis and must be currently active for 3 months. This du-
ration is less defenitive than Rome II (12 weeks of symptoms over
12 months) and is easier to understand in a clinical setting question-
naire.

Higher values could certainly be expected for the prevalence of
IBS complications in patients with inactive IBD. However, the re-
ported studies had no control groups and were not consistent in the
definition of inactive IBD or in the methods used for the diagnosis
of IBS.""" As a result, the true prevalence of IBS-like symptoms
remained uncertain.

We believe that our methodology has several advantages over
that used in previous reports. (1) Inactive IBD was strictly defined.
(2) Clear criteria were established for the control group. (3) Factors
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such as the mechanism of onset of IBS symptoms were considered.

Our research in patients with inactive IBD showed a 27.1%
prevalence of complications with IBS-like symptoms for CD and
17.5% for UC, which was lower than reported in Europe and
America. One possible reason for this difference is the lack of uni-
formity in the definition of inactive IBD in the previous studies. For
example, in the report from Ansari et al”” in Iran, inactive UC was
defined by number of bowel movements, the presence or absence
of bloody stool, mucosal findings, and overall physician assessment
based on the Mayo index, with no assessment of parameters such as
serum CRP. Keohane et al” defined inactive IBD as a CRP value of
1.0 or below. However, the incidence of IBS complications can be
greatly influenced by the presence of residual microinflammation in
the mucosa, so the possibility of a higher value cannot be ruled out.

Another possible reason could be differences in IBS diagnostic
procedures. Simren et al reported the use of the gastrointestinal
symptom rating scale to assess IBS-like symptoms, while Keohane
et al” and Minderhoud et al** used the Rome 1T criteria.”""** Here,
we have defined inactive IBD as CDAI < 150 for CD, and as CAI
< 4 points for UC and CRP < 0.3 for both UC and CD, and we
based our diagnosis of IBS on the Rome III criteria. The preva-
lence of IBS symptoms was 5.3% in our control group, in good
agreement with previous reports. We found IBS-like symptoms in
27.1% of patients with inactive CD and in 17.5% of patients with
inactive UC. These findings suggest that IBS symptoms are 3 to 6
times more likely to occur in patients with inactive IBD than in the
ordinary population.

Additionally, very little work has been done yet in Japan on
these topics, so the prevalence of IBS in inactive IBD is not well
understood. One recent report is available on the prevalence of
IBS-like symptoms as complications during inactive UC. They
reported a higher prevalence of complications (26.7%) than that
of our study.” However, that report used an endoscopic index and
defined “inactive” as < Matts grade 2. If inactive UC is defined as
< Matts grade 1, the prevalence of IBS-like symptoms in inactive
UC patients in that report was 15.4%, similar to the findings from
our research. We feel that the definition of “inactive” in that report
is problematic, since obvious inflammation remains at Matt grade
2. The definition of “inactive” used in our investigation is based
on CAI and CRP findings, and reflects a disease state in which
inflammatory cell infiltration is almost entirely absent, even at the
histological level. We believe that this is an appropriate definition for
such research, and that our results represent the actual incidence of
IBS symptoms.

Almost all previous studies have reported a higher rate of IBS-

IBS-ike Symptoms and IBD Patients

like complications with CD than with UC. In our research, we were
able to apply the same criteria to both CD and UC in a relatively
large population of subjects, and our results showed that these com-
plications developed approximately twice as often in CD patients
than in patients with UC. The reasons for the higher rate in CD
than in UC patients remain poorly understood. However, factors
such as the area affected by lesions, including the small intestine,
may be involved.

In this research, we used the IBDQ for disease activity HR-
QOL and the SF-8 for ordinary HR-QOL, and compared find-
ings for IBD patients with and without IBS symptoms. The IBDQ
score was significantly lower for both CD and UC patients with
IBS symptoms than for those without such symptoms. Both physi-
cal and psychological findings from the SF-8 for ordinary QOL
were significantly lower in CD patients with IBS-like symptoms
than in those without such symptoms. Because psychological fac-
tors are known to strongly influence health-related QOL., we
used the FHADS to assess depression and anxiety.” Particularly in
patients with CD, the total HADS tended to be higher with IBS-
like symptoms than without such symptoms, and within that group
IBS-like symptoms were particularly common among the patients
who showed strong anxiety traits. Depressive episodes and anxiety
states are known comorbidities of IBS. The occurrence of IBS-like
symptoms is thus particularly significant in IBD patients with clini-
cally inactive disease who are prone to depression and anxiety. Our
investigation clearly showed a strong tendency toward not depres-
sion but anxiety in patients with inactive IBD and IBS-like symp-
toms, especcially in CD patients. However, it is unclear whether
IBS symptoms are likely to develop in patients who have a strong
underlying tendency toward anxiety, or whether the occurrence of
IBS strengthens the tendency toward anxiety. In order to determine
whether psychological comorbidity was preexistant in patients with
inactive IBD who developed IBS; we investigated each patient’s
history of antianxiety drug use before IBD became inactive. Our
results showed a significantly higher rate of occurrence of IBS-
like symptoms in those patients with inactive CD who had used
antianxiety drugs before their disease became inactive. At present
the mechanism of onset of IBS-like symptoms as a complication of
IBD remains poorly understood. However, we are quite interested
in this new finding that patients with a strong tendency toward anxi-
ety are more likely to develop IBS symptoms.

Generally, the occurrence of IBS symptoms in a patient with
inactive IBD is considered proof of a relationship between residual
microinflammation and symptom onset.”** Functional gastrointes-

tinal disorders have been reported to occur following Salmonella-in-
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duced infectious enteritis, indicating a correlation between symptom
onset and the presence of residual microinflammation.”” Keohane
et al” have reported that levels of the microinflammation marker fe-
cal calprotectin in IBD patients are significantly higher in the pres-
ence of IBS symptoms than in the absence of such symptoms.”™
This reports provides further background for the relaionship be-
tween IBS and inflammation. In this present research, our invesiga-
tion of background factors showed that the duration of disease was
significantly longer in CD patients with IBS-like symptoms. This
long-term residual microinflammation may also be related to the
onset of IBS symptoms. Further long-term follow up study will be
needed to clarify the associatetion between residual microinflamma-
tion and IBS symptom generation.

The present study has some potential limitations. First, this was
a retrospective study from a single institution. It will be important
to conduct a prospective study to exclude some bias of patient’s
background factors. Second, we did not evaluate the microinflam-
mation marker in this study. Regarding the pathophysiology of IBS
symptoms in a patient with inactive IBD, previous studies reported
that residual microinflammation may affect the occurrence of IBS
symptoms. It is meaningfull to check the mucosal change by biopsy
in the study of the pathophisiology of IBS symptoms. Third, the
sample size in UC was ralatively not enough, which may affect the
results.

In conclusion, we clarified that (1) the prevalence of IBS-like
symptoms in inactive Japanese IBD patients was significantly high-
er than in healthy controls and (2) inactive CD patients with IBS-
like symptoms has low QOL and anxiety, suggesting that anxiety

may be associated with symptom development in such patients.
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