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INTRODUCTION

Inflammatory bowel disease (IBD), which includes
ulcerative colitis (UC) and Crohn’s disease (CD) is a
chronic disease described by the improper immune
response which causes inflammatory lesions in the
gastrointestinal tract. The etiology of the disease is
unknown. However, environmental, immune, and

genetic factors have all been involved in its occurrence.!'?
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The course of IBD is unpredictable. In the course of the
disease, different signs and symptoms are seen, and
drug side effects and complications of IBD are various.
Interestingly, Psychological status has been found to
impact the course of the disease.?* There is an important
pathophysiological relations and common pathways
between some psychiatric disorders such as anxiety
or depression and IBD, which is related to impaired
function of immunoregulatory circuits.>® Clinical
studies shows that many of the patients experience
depression and anxiety that is much more compared
with a healthy population.”! The rate of depression
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during remission is about 30%, and the rate of depression
and anxiety during relapse is about 70% and 80%,
respectively.'"!? Depression has a great influence on disease
severity and cause a greater possibility of earlier or more
frequent relapses.'%

On the other hand, many of these patients suffer from
pain, fatigue, and physical disablement which cause poor
quality of life (QOL). As well as depression and anxiety,
poor QOL is a predictor of unfavorable medical outcomes,
and psychological status also has an independent effect
on QOL.[314) In fact, those subjects who have both
psychological disorders and IBD have more frequent
relapses and lower QOL.[01314

Depression and anxiety are treatable conditions. The most
used treatments are psychological interventions such as
cognitive behavior therapies and pharmacological treatments
especially the selective serotonin reuptake inhibitors (SSRIs)
and the serotonin-norepinephrine reuptake inhibitors
(SNRIs).”1 On the other hand, it has been shown that
antidepressants have effects on production of some pro-
inflammatory cytokines, such as interleukin-10 (IL-10), IL-4,
IL-1B, and tumor necrosis factor-o.””! Therefore, there is a
possibility that antidepressants not only help with depression
and anxiety but also positively influence the course of the
disease." Clinical studies for psychological interventions
have recently been conducted, but antidepressants have not
been studied in the IBD patients widely.*!

Some studies have suggested that treating patients with
antidepressants might be of utility to control disease
severity, increase QOL and lengthen remission; but in
humans, although it has been shown that antidepressants
improve both somatic and mental status of patients, the
low quantity and quality of available clinical studies cause
significant limits to making a decisive statement on their
efficacy.!'1

Thus, it is obvious that more randomized controlled
trials are needed to provide the decisive answer on the
antidepressants efficacy in IBD patients. Some clinicians
have indicated that use of SNRIs (e.g., duloxetine and
venlafaxine) may be more effective than SSRIs in patients
with IBD,# and based on this we decided to assess efficacy
of duloxetine on anxiety, depression, severity of symptoms
and QOL in patients with IBD.

MATERIALS AND METHODS

Study design and participants

This study is a randomized, double-blind controlled clinical
trial with an active medication condition (duloxetine)
and a matching placebo, which was carried out on 2013-
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2014. It has been registered on Iranian Registry of Clinical
Trials with identifier Number IRCT201411127841N8. The
study followed the Declaration of Helsinki on Biomedical
Research Involving Human Subjects and was approved
by the Ethics Committee from the Isfahan University of
Medical Sciences (No: 392319). All participants provided
written informed consent.

Subjects were chosen from IBD patients (UCs and CD) who
referred to the gastrointestinal clinic of Alzahra Hospital
(Isfahan, Iran) by other physicians and specialty services
for the treatment of IBD as a routine program. The patients
were admitted to the outpatient clinic, and the diagnosis
of IBD was made by comprehensive physical examination,
serologic examination, imaging studies, endoscopy, and
biopsies, and finally excluding other causes.!*’!

All subjects met the following inclusion criteria:

18-65 years aged;

Current diagnosis of IBD;™*!

Having no flair up of disease through past 6 months;
Willing and able to comply with study procedures; and
Willing and able to provide written informed consent.

G LN

Subjects also met none of the following unmet criteria:

1. Any serious medical condition that may interfere with
safe study participation;

2. Current lactation, pregnancy or inadequate
contraception;

3. Current serious suicidal intention or plan;

4. Lifetime bipolar, psychotic, or obsessive-compulsive
disorder;

5. Substance use disorders, major depressive disorder or
anxiety disorders in the past 6 months;

6. Treatment with any psychotropic medication within 7
days (or five medication half-lives) before study.

A total of 62 individuals screened. At the screening visit,
after providing demographic data, subjects received
physical examination, electrocardiography (EKG), liver
function tests (i.e., aspartate transaminase [AST] and alanine
transaminase [ALT]), and urine pregnancy test to ensure
that the results did not preclude involving in the study.
Psychiatric diagnoses were obtained using the Structured
Clinical Interview for DSM-IV.4

Finally, 44 subjects met all inclusion and no unmet
criteria. Eligible subjects were allocated to two groups
and received either of duloxetine (a) or placebo (b), with
simple randomization by a third party physician using
tables of random numbers. Nine patients dropped out
in the study process; one patient in duloxetine group
because of drug side effect (nausea), and others because of
noncompliance [Figure 1].
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[ Enrolment ]

Assessed for eligibility (n = 62)

Excluded (n = 18)

»«Not meeting inclusion criteria (n = 12)

+Declined to participate (n = 6)

Randomized (n = 44)

I

Allocation ] v

Allocated to intervention (n = 22) Drug group

+Received allocated intervention (n = 22)

J
Allocated to intervention (n = 22) placebo group

+Received allocated intervention (n = 22)

l Follow-up l

Lost to follow-up (non-compliance = 4; drug
side effect = 1)
Discounted intervention (n = 0

Lost to follow-up (non-compliance = 4)

Discontinued intervention (n = 0)

l Analysis

Analyzed (n = 17)

+Excluded from analysis (give reasons) (n = 0)
incomplete data

Figure 1: Consort statement

Procedures and variables assessment

The study was performed in 12 weeks. In the drug group,
duloxetine (Iran Daru, Iran), started with 30 mg once a day
for 1-week, and then 60 mg once a day for the next 11 weeks.
Subjects who were unable to tolerate 60 mg daily were excluded
from the study. In the placebo group, the subjects received
placebo in the same form and packages as duloxetine which
was prepared in School of Pharmacy and Pharmaceutical
Sciences, Isfahan, Iran. Participants were dispensed 1-or 2-week
supply of medication in blister packages and instructed in how
to self-use the medication at home. Subjects were visited in the
outpatient gastrointestinal clinic weekly for the first 4 weeks
and then every other week for assessing the compliance and
drug side effects and supplying the subjects with drugs. They
were asked to bring the drug packets to the clinic at each visit
for pill counts to monitor the adherence. All of the subjects were
also treated with mesalazine, 2-4 g daily.

We assessed anxiety, depression, the severity of symptoms,
and QOL in subjects before and just after the treatment.
Anxiety and depression were assessed with The Hospital
Anxiety and Depression Scale (HADS). HADS is a well-
performed and widely used questionnaire to measure
psychological distress in both psychological and somatic
patients. It is sensitive to response to both psychological
and interventions and during the course of the disease.
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Analyzed (n = 18)

+Excluded from analysis (give reasons) (n = 0)
incomplete data

The HADS consists of 14 items (7 item for anxiety and 7
item for depression), rating in each item are based on a
4-point scale, with maximum scores of 21 for depression
and anxiety.[ We used the validated Persian version of this
questionnaire. The internal consistency of it, as measured
by the Cronbach’s alpha coefficient has been found to be
0.78 for the anxiety sub-scale and 0.86 for the depression
sub-scale indicating a satisfactory reliability.?® The severity
of symptoms was assessed with Lichtiger Colitis Activity
Index (LCAI). LCAI consists of 8 items and rating in each
item is different according to the type of question. The
score is ranged from 0 to 21.%! The QOL in subjects was
assessed by World Health Organization Quality of Life
Instruments-BREF (WHOQOL-BREF). WHOQOL-BREF
is an abbreviated generic QOL scale developed through
the WHO. It is a short form WHOQOL-100 and provides
a reliable and valid alternative to the assessment of the
subject QOL in the last 2 weeks. WHOQOL-BREEF is useful
in studies that require a brief assessment of QOL and
evaluation of treatment efficacy. It is consisted of four
domains including physical, psychological, social, and
environment.®?1 The translation and back-translation
method were used to prepare the Persian translation of
LCAI and WHOQOL-BREF questioners. Questioners were
translated by two physicians to Persian and then two other
bilingual physicians translated the same text to the first
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language. Translated texts were evaluated by the translation
team for a final decision."

Blinding

Randomization was done by a third party physician using
tables of random numbers. Questioner scores were assessed
by a psychologist who was not informed about grouping
of the subjects.

Statistical analysis

The data were analyzed by Chi-square test, Fisher’s exact test,
independent t-test and Mann-Whitney test for demographic
and clinical differences between two groups; Fisher’s exact
test was used for analysis of side effect differences between
two groups. We used paired sample t-test and ANCOVA
for analyzing of within and between group differences. The
data were analyzed using Statistical Package for the Social
Sciences version 20.0 (SPSS Inc., Chicago, IL, USA) and a P
<0.05 considered as statistically significant.

Table 1: Demographics and clinical characteristics of
subjects (n = 35)
Characteristics

Group A GroupB P
(duloxetine) (placebo)

(n=17) (n=18)
Age, mean (SD) year 37.8 (7.8) 38.11 (8.5) 0.935
Sex
Male 9 (52.9) 10 (56.6) 0.877
Female 8 (47.1) 8 (44.4)
Marital status
Single 2 (11.8) 4 (22.2) 0.658
Married 15 (88.2) 14 (77.8)
Type of disease
Ulcerative colitis 10 (45.5) 12 (66.7) 0.631
Crohn’s disease 7 (53.8) 6 (33.3)
Occupation
Practitioner 10 (58.8) 10 (56.6) 0.845
Housekeeper 7 (41.2) 8 (44.4)
Educational level
Under educate (high school diploma) 12 (70.6) 14 (77.8) 0.711
Educated (academic education) 5 (29.4) 4 (22.2)
Smoking
No 16 (94.1) 16 (88.9) 0.615
Yes 1(5.9) 1 (5.6)
Previous smoking 0 (0) 1(5.6)
BMI, mean (SD) 23.7 (3.3) 23.6(3.1) 0.899

All variables are n (%) unless otherwise indicated. P = P value is extracted from
independent samples test; Chi-square test and Fisher’s exact test. SD=Standard
deviation; BMI = Body mass index

RESULTS

Baseline profile

Thirty-five patients completed the study. These subjects all
had the normal range of EKG, liver function tests (i.e., AST
and ALT), and physical examination at the beginning. The
mean (standard error [SE]) age was 38 (8.08) years, ranging
from 26 to 54 years old. The mean (standard deviation [SD])
years of disease duration were 6.49 (3.27), ranging from 2 to
15 years. There was 16 (45.7%) male and 19 (54.3%) female.
The mean (SD) score of depression and anxiety in subjects
were 9.22 (3.45) and 8.17 (4.29), respectively.

Comparison of baseline profile of subjects, including age, sex,
marital status, occupation, educational level, type of disease,
body mass index, and smoking revealed no statistically
significant differences between two groups [Table 1].

The mean (SD) years of disease duration were 6.24 (3.45)
in Group A and 6.72 (3.17) in Group B. Mann-Whitney test,
showed that the difference was not significant (P = 0.538).

Outcomes

After treatment, in the duloxetine group, the mean scores
were decreased for depression, anxiety, and severity of
symptoms significantly [Tables 2 and 3]. Also, physical,
psychological, and social QOL were increased after
treatment significantly. Environmental QOL was increased
but not significantly (0.092) [Tables 4 and 5]. In the placebo
group, the changes in mean scores were not significant
for depression, anxiety, severity of symptoms, and four
dimensions of QOL after treatment [Tables 2-5].

After adjustment with baseline variables, between-group
analyses showed that depression and anxiety were decreased
in the duloxetine in compare to the placebo group, significantly
(P =0.041 and 0.049, respectively) [Table 2]. Between-group
analyses also showed that severity of symptoms was decreased
in the duloxetine in compare to placebo group, significantly
(P =0.02), after adjustment with baseline variables and also
depression and anxiety severity [Table 3].

Comparing the dimensions of QOL between two groups
showed that physical, psychological, and social QOL
were increased after treatment in duloxetine group more
than placebo group significantly (P = 0.001, 0.038 and
0.015, respectively). After treatment, the changes in the

Table 2: Within-group and between-group analysis for depression and anxiety in two groups

Group Depression P2 P ES Anxiety P2 P ES
Before After Before After

Duloxetine 8.64 (0.89) 7.47 (0.80) 0.010 0.041 0.124 7.94 (1.03) 6.11 (0.99) 0.007 0.049 0.116

Placebo 9.77 (0.75) 10.50 (1.18) 0.351 8.38 (1.04) 8.50 (1.14) 0.839

All variables are mean (SE). ?Resulted from paired sample t-test (within group analysis); "Resulted from ANCOVA analysis after adjustment with baseline variables (between group

analysis). ES = Partial eta squared; SE = Standard error
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environmental QOL was not different between two groups,
significantly (P = 0.26) [Tables 4 and 5].

The effect size of duloxetine for different parameters,
including depression, anxiety, severity of symptoms, and
QOL was mild to moderate.

Tolerability and side effects

The reported side effects were nausea, drowsiness,
dizziness, sexual side effects, and insomnia. There were 7
(41.2%) patients in duloxetine group and 2 (11.1%) patients
in the placebo group with nausea, and the difference was
statistically significant (P =0.049). The other side effects were
not different between two groups significantly [Table 6].

DISCUSSION

This controlled double-blinded study, assessed the efficacy
of duloxetine in compare with placebo in patients with IBD.
The results showed that duloxetine was effective to reduce
depression, anxiety, and severity of disease symptoms
and also to increase physical, psychological, and social
dimensions of QOL in patients after a 12 weeks treatment.

Recent reviews have concluded that there are higher rates of
depression and anxiety in IBD,"! and our patients also had mild
depression and anxiety according to the HADS questioner.
Several studies had suggested that higher depression and
anxiety scores are associated with the detrimental impact
on disease activity, treatment response, relapses, and overall

Table 3: Within-group and between group analysis for
severity of symptoms in two group

Group Severity of symptoms pe P ES
Before After

Duloxetine 6.23 (1.00)  4.52 (0.54) 0.078 0.02 0.159

Placebo 7.50 (0.80) 6.83 (0.69) 0.144

All variables are mean (SE). 2Resulted from paired sample t-test (within group analysis);
PResulted from ANCOVA analysis after adjustment with baseline variables, depression,
and anxiety (between group analysis). ES = Partial eta squared; SE = Standard error

QOL.I'B31 Consistently, in this study, treating of patients with
duloxetine, not only reduced depression and anxiety but also
the severity of disease symptoms such as pain and frequency
of diarrhea was decreased, and QOL was increased.

On the other hand, we know that antidepressants have anti-
inflammatory properties which is done by influencing the
production of cytokines with anti-inflammatory properties.!'>*!
Studies in rats have shown that in models of persistent pain and
nerve injury models of neuropathic pain, duloxetine has positives
effects in reversing of mechanical allodynia.® This characteristic
could contribute in duloxetine efficacy on symptoms reduction
in IBD patients, because it may offer additional benefit to
patients, with directly reducing inflammation. This matter
needs more clinical trials in the future. In addition, recent
studies have proposed an independent analgesic properties
for duloxetine, which supports an advantageous treatment for
patients, regardless of the presence of depression or anxiety.*
This characteristic could cause reduction of pain in IBD patients,
independent of its effect on psychological factors.

IBD and irritable bowel syndrome (IBS) have some similarities
in symptoms and other characteristics, so it is suggested that
they may be two different ends of the continuum of the same
condition,®! and also there are some evidences that shows
IBS can occur in context of IBD.! Psychological factors are
considered as etiology of IBS symptoms, so antidepressants
are now a part of the standard treatment for IBS and cause
significant improvement in patients.’”! One previous study,
on duloxetine for IBS patients showed that duloxetine was
associated with improvement in pain, severity of illness,
QOL, and anxiety.® This could be another reason for
reducing of some disease symptoms with antidepressants
in IBD patients, like what we resulted in our study.

Currently, antidepressants have not been greatly studied
in IBD patients. Previous studies have investigated the role
of antidepressants and showed that they seem to improve
both somatic and mental state of patients, but these research
had a low quality, and none of them was randomized

Table 4: Within group and between group analysis for physical and psychological QOL in two group

Group Physical QOL pa pr ES Psychological QOL pa P ES
Before After Before After

Duloxetine 49.57 (3.65) 60.24 (4.27) 0.006 0.001 0.276 41.90 (4.05) 51.81 (4.48) 0.002 0.038 0.128

Placebo 50.79 (3.44) 49.52 (3.34) 0.115 41.98 (2.90) 43.50 (3.94) 0.587

All variables are mean (SE). ?Resulted from paired sample t-test (within group analysis); "Resulted from ANCOVA analysis after adjustment with baseline variables (between group

analysis). QOL = quality of life; ES = Partial eta squared; SE = Standard error

Table 5: Within-group and between-group analysis for social and environmental QOL in two group

Group Social QOL pa P® ES Environmental QOL pa P ES
Before After Before After

Duloxetine 42.14 (4.92) 51.20 (4.98) 0.011 0.015 0.172 46.25 (2.93) 51.79 (3.38) 0.092 0.260 0.04

Placebo 41.88 (2.69) 38.88 (4.00) 0.410 43.23 (2.18) 44.13 (4.05) 0.777

All variables are mean (SE). ?Resulted from paired sample t-test (within group analysis); "Resulted from ANCOVA analysis after adjustment with baseline variables (between group

analysis). QOL = quality of life; ES = Partial eta squared; SE = Standard error
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Table 6: Frequency of elicited side effects of treatment

Side effects Duloxetine Placebo P
(n=17) (n=18)

Nausea 7 (41.2) 2 (1) 0.049

Dizziness 4 (23.5) 1 (5.6) 0.177

Drowsiness 3 (17.6) 0 (0) 0.104

Sexual side effects 2 (11.8) 0 (0) 0.229

Insomnia 2 (11.8) 0 (0) 0.229

All variables are presented as n (%). P= P value is extracted Fisher’s exact test

controlled trials."**>*I However, qualitative studies showed
that physicians treat patients with antidepressants for
depression, anxiety, pain, and insomnia routinely and have
reported that these medications were successful in reducing
gut irritability, pain and urgency of defecation.>*! Our
study with a relatively strong method, which was controlled
with matching placebo, confirmed these experiments.

QOL of IBD patients is very important because of the
social consequences of the disease. In previous studies,
psychological variables such as depression and anxiety and
also physical symptoms such as poor bowel function and
pain were negative predictive of QOL.[*"! So, managing of
these variables could lead to better QOL of the patients. In
this study, physical, psychological, and social dimensions of
QOL were increased after treatment with duloxetine. This
was consistent with reducing of physical and psychological
(depression and anxiety) symptoms in patients. The
environmental QOL was not increased significantly.

The effect size of duloxetine was mild to moderate in our
study. This could be because of a limited number of subjects,
17 patients in duloxetine group, and should be evaluated
in future studies. The duloxetine was safe and tolerable in
patients. No unexpected side effects were reported and in
general, side effects appeared to be mild and self-limited,
and often occurred during the beginning of treatment.

Limitations

This study was limited by the relatively short duration of
follow-up (12 weeks) and limited sample size. It’s better to
evaluate the long-term efficacy of the drug in the course of
disease in future trials.

CONCLUSION

Duloxetine is probably effective for reducing psychological
symptoms such as depression and anxiety and severity of
physical symptoms such as pain in IBD patients. It also
could increase the physical, psychological, and social QOL
in patients. This drug may be a promising augmentation
for treating IBD patients.
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