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SHORT COMMUNICATION
Duloxetine in the treatment of irritable bowel syndrome: an open-label
pilot studyy
Brian P. Brennan1,2*, Kate V. Fogarty1, Jacqueline L. Roberts1, Karina A. Reynolds1,
Harrison G. Pope Jr.1,2 and James I. Hudson1,2
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Objective To assess the efficacy of duloxetine for irritable bowel syndrome (IBS).
Methods We conducted an open-label 12-week trial of duloxetine 60mg daily in 15 patients with IBS without concurrent major depressive
disorder. The primary outcome measure was average abdominal pain. Secondary measures included IBS symptoms, Clinical Global
Impression-Severity, Hamilton Anxiety Rating Scale, IBS Quality-of-Life Scale, and Sheehan Disability Scale. We analyzed changes using
random regression and one-sample t-tests.
Results Fourteen patients completed at least one post-baseline evaluation; eight completed the study. Duloxetine was associated with
significant improvement (p< 0.05) in pain, severity of illness, quality of life, loose stool, work and family disability, and anxiety. However,
duloxetine did not improve hard stool. Although we found no evidence of serious duloxetine toxicity, seven participants withdrew over the
course of the study because of adverse drug events.
Conclusions In this small, open-label study, duloxetine appeared to be effective for many features of IBS, but its adverse effects, most
notably constipation, limited its use. Since our study excluded individuals with concurrent major depression, it appears that duloxetine may
benefit IBS independently of its antidepressant effects. These encouraging but preliminary open-label findings support further investigation of
duloxetine treatment in placebo-controlled trials of IBS. Copyright # 2009 John Wiley & Sons, Ltd.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a chronic gastroin-
testinal disorder characterized by abdominal pain,
altered bowel habits, and abdominal bloating for which
no organic cause can be determined. IBS represents a
significant public health problem, affecting 12% of
American adults (Mertz, 2003), accounting for up to
25% of patients seen in gastroenterologists’ offices
(Everhart and Renault, 1991), and generating an
estimated $1.35 billion of annual treatment costs in
the United States (Inadomi et al., 2003).
Several classes of pharmacological treatment

(Mertz, 2003; Videlock and Chang, 2007) including
antidepressants such as tricyclic antidepressants
(TCAs) (Drossman et al., 2003; Greenbaum et al.,
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1987) and selective serotonin reuptake inhibitors
(SSRIs) (Masand et al., 2002, 2005), have demon-
strated benefit in IBS but are often limited in
tolerability and efficacy (Lydiard, 2007). We reasoned
that the antidepressant duloxetine, a dual serotonin/
norepinephrine reuptake inhibitor, already shown
efficacious in other pain syndromes (Arnold et al.,
2005; Raskin et al., 2005), might represent a promising
alternative to SSRIs and TCAs for IBS. To explore this
possibility, we conducted an open-label trial of
duloxetine in 15 individuals with IBS without current
major depressive disorder.

METHODS

Participants

Through advertisements, we recruited participants who
fulfilled the Rome III criteria (Drossman, 2006) for
IBS, determined by participants’ histories with
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corroboration by their physicians. Participants were
required to report � 2 days/week of abdominal pain
rating � 3 on a 10-point Likert scale for at least one
week prior to enrolment. Individuals above the age of
50 were required to have had a colonoscopy within the
past five years.
We excluded participants with (1) lifetime psychotic,

bipolar, or obsessive-compulsive disorder (although
other comorbid anxiety disorders were permitted); (2)
major depressive disorder or substance use disorders in
the past 6 months; (3) current score of � 21 on the 17-
item Hamilton Depression Rating Scale; (4) current
suicidal or homicidal ideation; (5) child-bearing
potential without effective contraception; (6) clinically
significant medical conditions; or (7) psychotropic
medication treatment within seven days (or five
medication half-lives) of initiation of studymedication.

Study procedures

Before entering the study, which was approved by the
McLean Hospital IRB, participants provided written
informed consent, which thoroughly explained poten-
tial adverse effects of duloxetine. Participants then
underwent a screening evaluation (medical history; the
Mini-International Neuropsychiatric Interview (MINI)
(Sheehan et al., 1998); review of Rome III criteria and
IBS subtyping using the Bristol Stool Form Scale
(Heaton and O’Donnell, 1994); physical examination;
standard laboratory tests; and electrocardiogram),
followed by a minimum 1-week drug-free screening
phase. Qualifying participants then received duloxetine
30mg daily for 1 week, then 60mg daily for the next
11 weeks. Subjects unable to tolerate 60mg daily were
discontinued from the study. Study visits occurred
weekly for the first 3 weeks and every other week
thereafter. Subjects received a small financial com-
pensation for travel to study visits.
The primary outcome measure was abdominal pain,

determined by daily diaries (patterned after item 3 from
the Brief Pain Inventory; Cleeland and Ryan, 1994),
where patients rated pain daily on a scale of 0–10, and
where the pain score at each visit represented the mean
score from all days since the previous visit.
We also obtained several secondary outcome

measures at each visit: (1) the Brief Pain Inventory
average pain interference score, a 0–10 scale represent-
ing the degree to which pain interfered with seven
aspects of daily living (general activity, mood, walking
ability, normal work, relations with other people, sleep,
and enjoyment of life); (2) 7-point Likert-scale scores,
patterned after Creed (Creed et al., 2005), measuring
nausea, abdominal pain, flatulence, bloating, hard stool,
Copyright # 2009 John Wiley & Sons, Ltd.
loose stool, urgency, straining, incomplete evacuation,
andmucus; and (3) Clinical Global Impression-Severity
(CGI-S) and Improvement (CGI-I) ratings. Every
4 weeks we administered the Hamilton Anxiety Rating
Scale, IBS Quality-of-Life Measure (Patrick et al.,
1998), and Sheehan Disability Scale.

Statistical analysis

The primary analysis for measures assessed at every
visit was a repeated measures random regression
analysis, described previously (Brennan et al., 2008),
assessing the rate of change of each outcome measure
during the treatment period. To account for the
correlation of observations within individuals, we
used PROC MIXED in SAS software (version 9.1,
Cary, NC) to calculate standard errors using first-order
antedependence as the covariance structure.
The primary analysis for measures not assessed at

every visit, and a secondary analysis of the measures
assessed at every visit, was an endpoint analysis (using
the last observation carried forward) of the change
from baseline, applying a one-sample t-test. Alpha was
0.05, two-tailed. Since many outcome measures were
correlated, it was difficult to correct accurately for
multiple comparisons, and thus the results are
presented without correction. Accordingly, the reader
should recognize the possibility that some compari-
sons, especially those close to the 0.05 level, may have
achieved significance by chance.

RESULTS

Twenty-eight individuals entered screening; 13 with-
drew prior to treatment (did notmeet full criteria for IBS
[N¼ 7]; exclusionary diagnosis [N¼ 4]; or participant
decision [N¼ 2]), and 15 entered treatment. Of these,
eight completed 12 weeks of treatment and seven
withdrew prematurely (including one with no post-
baseline evaluations) for anorgasmia (N¼ 1), consti-
pation (N¼ 2), headaches (N¼ 1), insomnia (N¼ 1),
nausea (N¼ 1), and restlessness and insomnia (N¼ 1).
The 15 participants entering treatment displayed amean
(SD) age of 44.5 years (13.1%) (range 19–62 years); all
were non-Hispanic Caucasian, and 11 (73%) were
female. Six participants (40%), displayed IBS with
diarrhea, four (27%), IBS with constipation, and five
(33%), IBS of mixed type. Four participants reported a
past history of generalized anxiety disorder and one
displayed current generalized anxiety disorder and
current agoraphobia without panic disorder. Four
participants reported a history of psychological trauma,
including one reporting childhood sexual abuse;
Hum. Psychopharmacol Clin Exp 2009; 24: 423–428.
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Figure 1. Mean observed Brief Pain Inventory average pain severity over the 12 weeks of treatment with duloxetine (N¼ number of participants observed at
each visit)
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however, no participant met the diagnostic criteria for
post-traumatic stress disorder. The participants showed
no other forms of ‘affective spectrum disorders’, such as
fibromyalgiaormigraine—disorders that are sometimes
comorbid with IBS (Hudson and Pope, 1990, 1994;
Hudson et al., 2003).
In the 14 participants with post-baseline measures,

pain severity decreased steadily over the course of the
study (Figure 1); average pain, together with many
secondary measures, improved significantly in both the
longitudinal and endpoint analyses, although pain
interference reached only borderline significance by
endpoint analysis, possibly due to a floor effect (since
mean baseline scores were only 2.1/10) (Table 1). Six
(43%) of the 14 participants were ‘much’ or ‘very
much’ improved on CGI-improvement (p< 0.001).
Adverse events reported by more than one partici-

pant included nausea (N¼ 9), insomnia (N¼ 7),
constipation (N¼ 6), sedation (N¼ 4), anorgasmia
(N¼ 2), dizziness (N¼ 2), dry mouth (N¼ 2), night
sweats (N¼ 2), and tremor (N¼ 2).

DISCUSSION

In 14 individuals with IBS, open-label duloxetine was
associated with marked and statistically significant
reductions in many IBS symptoms, together with
improved ratings of functioning and quality of life.
Since we excluded individuals with concurrent major
Copyright # 2009 John Wiley & Sons, Ltd.
depression (mean baseline Hamilton Depression score
was only 6.7), our findings suggest that duloxetine may
benefit IBS independently of its antidepressant
effect—although a small contribution from anti-
depressant effects cannot be excluded. Interestingly,
we observed a significant reduction in scores on the
Hamilton Anxiety Rating Scale, and duloxetine has
been shown to be effective in the treatment of
generalized anxiety disorder (Hartford et al., 2007;
Rynn et al., 2008), suggesting that a reduction in
anxiety symptoms may be linked to the drug’s
beneficial effect on IBS symptoms.
Although we observed no serious drug toxicity, seven

(47%) out of 15 participants stopped duloxetine, all
within 6 weeks, because of apparent adverse effects.
Notably, six (40%) participants reported constipation,
and two (13%) discontinued treatment for this reason.
The frequency of these adverse events, particularly
constipation, may compromise the utility of duloxetine
as a long-term treatment for often-chronic IBS
symptoms.
We acknowledge several limitations to this study.

First, our open-label results might represent a placebo
effect (Patel et al., 2005). Second, our sample was non-
Hispanic Caucasian, non-depressed, and predomi-
nantly female, limiting generalizability. Third,
although we included a number of secondary outcome
measures, we did not include an explicit measure of
‘satisfactory relief’ of symptoms—a measure now
Hum. Psychopharmacol Clin Exp 2009; 24: 423–428.
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Table 1. Outcome measures before and after 12 weeks of treatment with duloxetine and analysis of change in outcome measures in 15 individuals with IBS

Baseline Last observation Week 12 Longitudinal analysisb Endpoint analysisc

(N¼ 15) (N¼ 14a) (N¼ 8) 12-week change Change from baseline to final visit

Outcome measure Mean (SD) Mean (SD) Mean (SD) Estimate (95% CI) p value Estimate (95% CI) p value

Brief Pain Inventory
Average pain severity 4.2 (1.4) 1.6 (1.2) 1.6 (1.3) � 1.5 (� 2.3, � 0.7) < 0.001 � 2.4 (� 3.3, � 1.5) < 0.001
Average pain interference 2.1 (1.6) 0.9 (1.0) 0.9 (1.1) � 1.6 (� 2.1, � 1.1) < 0.001 � 1.1 (� 2.2, 0.03) 0.055
CGI-Severity 4.3 (0.5) 2.9 (1.0) 2.5 (1.1) � 1.7 (� 2.3, � 1.1) < 0.001 � 1.4 (� 2.0, � 0.7) < 0.001

10-Symptom questionnaire
Nausea 1.9 (1.8) 1.6 (1.9) 1.3 (2.1) 0.5 (� 1.0, 2.1) 0.45 � 0.2 (� 1.4, 0.9) 0.70
Abdominal pain 3.9 (1.4) 2.0 (1.8) 1.9 (1.8) � 2.5 (� 3.4, �1.6) < 0.001 � 1.7 (� 2.8, � 0.6) 0.004
Flatulence 3.8 (2.6) 2.9 (2.1) 3.1 (1.7) � 0.6 (� 2.2, 0.9) 0.60 � 0.7 (� 1.7, 0.4) 0.16
Bloating 3.8 (2.2) 1.6 (1.7) 1.0 (0.8) � 2.2 (� 3.3, �1.1) 0.001 � 2.0 (� 3.2, �0.8) 0.003
Hard stool 1.8 (1.8) 2.2 (2.0) 1.6 (1.9) � 1.0 (� 2.3, 0.3) 0.13 0.3 (� 1.3, 1.8) 0.70
Loose stool 3.8 (2.2) 1.3 (1.2) 1.1 (1.1) � 2.2 (� 3.4, � 1.0) 0.001 � 2.4 (� 3.7, � 1.0) 0.003
Urgency 3.7 (2.6) 1.6 (2.2) 1.4 (1.8) � 2.7 (� 4.3, � 1.1) 0.001 � 1.9 (� 3.2, � 0.7) 0.005
Straining 2.8 (2.5) 2.4 (2.3) 1.8 (2.2) � 1.1 (� 2.0, � 0.1) 0.022 � 0.6 (� 2.1, 0.9) 0.41
Incomplete evacuation 3.7 (2.7) 2.6 (2.2) 2.5 (2.1) � 1.1 (� 2.9, 0.4) 0.14 � 0.8 (� 2.4, 0.8) 0.30
Mucus 2.1 (2.6) 1.0 (1.4) 1.0 (1.2) 0.0 (� 0.9, 1.0) 0.92 � 0.9 (� 2.4, 0.6) 0.24
IBS Quality of Life, Overall 70.4 (10.6) 85.8 (7.6) 86.2 (9.0) –d 14.8 (8.9, 20.8) < 0.001
HRS-Anxiety 9.3 (5.3) 5.9 (4.0) 5.8 (4.4) – � 3.3 (� 6.3, � 0.4) 0.031

Sheehan Disability Scale
Work 4.2 (2.8) 1.4 (1.7) 1.1 (1.7) – � 2.5 (� 4.1, � 1.0) 0.004
Social 3.8 (2.9) 1.9 (2.1) 1.8 (2.3) – � 1.8 (� 4.0, 0.3) 0.087
Family 3.4 (2.1) 1.2 (1.4) 0.9 (1.5) – � 2.2 (� 3.6, � 0.8) 0.006

CGI-Severity¼Clinical Global Impression-Severity; CI¼ confidence interval; HRS-Anxiety¼Hamilton Rating Scale for Anxiety; IBS¼ irritable bowel
syndrome.
aN¼ 12 for HRS-anxiety, Sheehan Disability Scale (except for Work item, for which N¼ 11).
bLongitudinal repeated measures random regression analysis based on all observations from all 15 participants at all visits from baseline to last observation.
cBased on change from baseline to last observation from 14 participants who completed at least one post-baseline evaluation.
dAnalysis not performed.
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widely agreed to be important (Drossman, 2006).
Fourth, our 12-week trial was too short to assess the
efficacy of duloxetine as a maintenance treatment.
Therefore, a longer placebo-controlled study, assessing
a larger, more heterogeneous IBS population, might
better identify those likely to benefit from duloxetine.
Several hypotheses might explain how duloxetine

could benefit IBS. First, as a potent SSRI, duloxetine
may influence a variety of gastrointestinal func-
tions, including visceral sensations, gut motility, and
peristalsis (Lydiard, 2001), by acting on 5-HT3 and
5-HT4 receptors on afferent neurons in the enteric
and autonomic nervous systems.
Second, duloxetine may benefit IBS via central

nervous system effects. For example, by blocking
norepinephrine reuptake, duloxetine may activate
inhibitory presynaptic a2 adrenergic receptors in the
locus ceruleus (LC). This effect, also reported with
TCAs (Svensson and Usdin, 1978), leads to decreased
firing of LC cortical efferents, predominantly in the
anterior cingulate cortex, thought to mediate the
affective dimension of pain (Morgan et al., 2005;
Jones et al., 2006).
Copyright # 2009 John Wiley & Sons, Ltd.
Third, duloxetine might benefit IBS by reducing
stress reactivity (Lydiard, 2007). Stress can induce or
worsen existing IBS by stimulating visceral sensitivity
and hyperalgesia (Charmandari et al., 2005; Delvaux,
2002; Lydiard, 2007; Mayer et al., 2001; Posserud
et al., 2004;) via excessive release of corticotrophin-
releasing factor (CRF) (Greenwood-Van Meerveld
et al., 2005; Jones et al., 2006; Larauche et al., 2008;
Tache et al.,1993, 2005) and antidepressants can
dampen this response (Stout et al., 2002).
Fourth, the beneficial response of IBS, fibromyalgia,

major depression, and generalized anxiety disorder to
duloxetine is consistent with the possibility that these
disorders, which are frequently comorbid might share a
common pathophysiologic abnormality, as we have
proposed previously (Hudson and Pope, 1990; Hudson
et al., 2003). Therefore, a parsimonious hypothesis
would be that these disorders might all share a common
‘step’ in the chain of steps required for their etiology,
and that duloxetine might act at this hypothesized
common point in the etiologic chain.
Duloxetine has been approved in the United States

and Europe for major depressive disorder, generalized
Hum. Psychopharmacol Clin Exp 2009; 24: 423–428.
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anxiety disorder, diabetic peripheral neuropathic pain,
and fibromyalgia, but not for IBS. Our present
exploratory study appears to be encouraging, but
given our open-label design and our observation of
dose-limiting adverse events, it appears to be
premature to suggest use of duloxetine in the clinical
setting for the treatment of IBS. It is important to
replicate these results in a placebo-controlled trial
with a larger and more heterogeneous group of IBS
patients.
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