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rritable bowel syndrome (IBS), a gastrointestinal (GI)
disorder occurring in 10% to 24% of the general
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Background: This open-label pilot study
investigated whether the selective serotonin
reuptake inhibitor (SSRI) citalopram improves
symptoms of irritable bowel syndrome (IBS),
a functional gastrointestinal disorder with
frequent psychiatric comorbidity.

Method: Fifteen patients meeting Rome I cri-
teria for IBS were administered open-label citalo-
pram (20–40 mg/day) for 12 weeks. The study
was conducted from October 2000 to August
2001.

Results: Twelve (80%) of the 15 subjects
reported a ≥ 50% decrease in the presence of ab-
dominal pain, 10 (67%) reported a ≥ 50% reduc-
tion in the severity of the symptom, and 12 (80%)
reported a ≥ 50% reduction in the frequency of
the symptom. Approximately one half of the pa-
tients met criteria for remission (≥ 70% improve-
ment) of abdominal pain.

Conclusion: Results of this pilot study suggest
that large controlled trials are needed to further
evaluate the efficacy of SSRIs such as citalopram
for the treatment of IBS.
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I
population,1,2 accounts for 12% of all visits to primary
care physicians and 28% of all visits to gastroenterolo-
gists.3,4 The disorder is characterized by chronic abdomi-
nal discomfort with altered bowel habits that cannot be
explained by structural or biochemical abnormalities.5

IBS can result in significant morbidity, with patients re-
porting 3 times as many absences from school and work
compared to those without the disorder.6

Psychiatric comorbidity is common in patients with
IBS; approximately 70% to 90% of individuals who seek
treatment for IBS also show symptoms of a psychiatric
disorder,7 including panic disorder, generalized anxiety
disorder, social phobia, posttraumatic stress disorder, and
major depressive disorder. Conversely, individuals with
IBS symptoms who do not seek treatment, an estimated
50% to 86% of the afflicted population,1 tend not to ex-
hibit psychiatric symptomatology.7

While the etiology of IBS remains unclear, there is
considerable evidence of a pathophysiologic linkage be-
tween the brain and the enteric nervous system.8 Stress
is known to exacerbate bowel symptoms in patients with
IBS and healthy subjects,9–11 and GI symptoms, such as
nausea, abdominal distress, and weight gain/loss, fre-
quently are observed in patients with mood and anxiety
disorders, suggesting a common etiologic pathway be-
tween psychiatric and at least some GI disorders.12 In par-
ticular, symptoms of IBS are reported to occur frequently
in psychiatric patients. Masand et al.13–15 observed IBS in
27% of individuals with major depression,13 59% of those
with dysthymia,14 and 58% of patients with double de-
pression (defined as major depression plus dysthymia).15

Similarly, Tollefson et al.16 reported that 37% of patients
with generalized anxiety disorder met criteria for IBS,
and several studies17–19 have reported a correlation be-
tween IBS and panic disorder. Additionally, Gupta et al.20

observed IBS in 19% of patients with schizophrenia, and
Masand and colleagues21 have reported that IBS occurs
frequently among patients seeking treatment for alcohol
abuse or dependence.

The frequent comorbidity of psychiatric illness and the
absence of an identifiable organic cause of IBS raise the
possibility that underlying mood or anxiety disorders may
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be causally related to IBS and that antidepressant and an-
tianxiety treatment thus may alleviate such symptoms.
Moreover, there is some evidence that serotonin (5-HT)
receptors, particularly 5-HT3 and 5-HT4, may mediate
sensory and reflex responses to GI stimuli and play a role
in emesis, diarrhea, eating behavior, abdominal pain, and
GI sensorimotor reflexes.22 It has been suggested that the
selective serotonin reuptake inhibitors (SSRIs), some of
which may have some activity at the 5-HT3 receptor,23

may improve symptoms of IBS and depression in comor-
bid patients.24 Hence, this pilot study was performed to
evaluate whether treatment with the SSRI antidepressant
citalopram improves IBS symptoms.

METHOD

Individuals aged 18 to 65 years experiencing GI symp-
toms for ≥ 2 days a week for > 6 months and with a diag-
nosis of IBS according to the Rome I criteria25 (Table 1)
were eligible for entry into the study. GI symptoms in
study participants could not be attributable to lactose
intolerance, nor could participants have a history or cur-
rent diagnosis of heart disease, cardiac arrhythmias, glau-
coma, urinary retention, pregnancy, alcoholism, or previ-
ous surgery that would interfere with the interpretation of
symptoms (e.g., active thyroid disease, scleroderma, vas-
culitis, inflammatory bowel disease, ischemic bowel, GI
bypass or resection, or malabsorption syndromes). Fur-
thermore, female study participants were required to use a
medically acceptable method of birth control throughout
the study, and all participants were required to have ac-
cess to a touch-tone telephone. Additional exclusion crite-
ria included use of a monoamine oxidase inhibitor within
the prior 2 weeks, active history of alcohol or substance
abuse in the preceding 6 months, history of bipolar dis-
order or schizophrenia, and active suicidal or homicidal
ideation or intent. The study was conducted from October
2000 to August 2001.

The institutional review board at each participating
institution (outpatient psychiatric offices) approved the

study. All patients provided written informed consent and
underwent a physical examination and laboratory evalua-
tions that included complete blood count, blood chemistry
analysis, fecal occult blood examination, and flexible
sigmoidoscopy to support the diagnosis of IBS. At base-
line, all patients were administered a Structured Clinical
Interview for DSM-IV41 to determine whether comorbid
psychiatric illness was present. Patient impressions of
improvement were evaluated using the Clinical Global
Impressions-Improvement (CGI-I)26 scale during weekly
visits. The CGI-I is rated from 1 (very much improved) to
7 (very much worse).

All IBS patients enrolled in the 12-week open-label
study were treated initially with 20 mg/day of citalopram.
After 4 weeks, the dose of citalopram could be increased
to 40 mg/day in patients with a partial response to the
initial dose.

Patients self-rated their symptom improvement using a
telephone-based interactive voice response system.27–29

All subjects were required to complete daily diary entries
of their GI symptoms for a baseline week and for 12
weeks during treatment with study medications. Patients
were instructed to call daily before bedtime, using a toll-
free number. They entered a password and identification
number and then recorded their diary entries in response
to previously recorded questions (e.g., “Did you experi-
ence abdominal pain or discomfort today? If yes, press 1;
if no, press 2.”).

Relative changes from baseline in the severity of ab-
dominal pain/discomfort and other IBS symptoms (con-
stipation, diarrhea, incomplete emptying, and bloating/
abdominal distension) were monitored clinically, using an
ordinal scale rated from 1 to 9, with 1 being mild pain/
discomfort and 9 being very severe pain/discomfort. Fre-
quency of abdominal pain was evaluated on a 4-point
ordinal scale (1 = pain or discomfort present only occa-
sionally, 2 = pain or discomfort present less than half the
time, 3 = pain or discomfort present more than half the
day, and 4 = pain or discomfort almost all day).

Clinical response for dichotomous variables (i.e.,
symptoms of abdominal pain, constipation, diarrhea, in-
complete emptying, and bloating) was defined prospec-
tively as a ≥ 50% decrease from baseline to last study
week in the total or mean number of days in which the
symptom was experienced as obtained from daily interac-
tive voice response data. Clinical response for continuous
variables (i.e., the severity and/or frequency of the symp-
toms and the general level of stress they caused) was de-
fined as a ≥ 50% reduction from baseline week to the last
study week in the total or mean symptom severity or fre-
quency scores. Remission of IBS symptoms was defined
as a ≥ 70% improvement from baseline to the end of the
study period. The proportion of patients who experienced
treatment response or remission of symptoms was as-
sessed using the t test.

Table 1. Rome 1 Diagnostic Criteria for Irritable
Bowel Syndromea

At least 3 months of continuous or recurrent symptoms of:
Abdominal pain or discomfort that is

Relieved by defecation and/or
Associated with a change in frequency of stool and/or
Associated with a change in consistency of stool

Two or more of the following on at least 25% of occasions or days:
Altered stool frequency (> 3 bowel movements each day

or < 3 bowel movements each week)
Altered stool form (lumpy/hard or loose/watery stool)
Altered stool passage (straining, urgency, or feeling of

incomplete evacuation)
Passage of mucus
Bloating or feeling of abdominal distension

aBased on Thompson et al.25
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RESULTS

Fifteen patients (4 men and 11 women, mean age
of 41.1 years) with IBS were enrolled in the study. Eight
patients had a lifetime history of psychiatric disorders,
including major depressive disorder (N = 4), panic disor-
der with agoraphobia (N = 1), social phobia (N = 2), and
posttraumatic stress disorder (N = 1). Mean duration of
IBS was 8.3 years, ranging from 15 months to 30 years
(Table 2). Over the 12-week study, the mean dose of
citalopram was 33.3 mg/day.

By study end, 12 (80%) of 15 subjects responded
to treatment (defined as a ≥ 50% decrease from baseline
to last study week in the total or mean number of days in
which the symptom was experienced) for the symptom of
abdominal pain. In addition, 10 (67%) and 12 (80%) pa-
tients experienced a ≥ 50% reduction in the severity and
the frequency of abdominal pain, respectively. For consti-
pation, 9 (75%) of 12 subjects reported a ≥ 50% decrease
in the presence of the symptom, and an equal number
experienced a ≥ 50% reduction in the severity of constipa-
tion. Of 6 subjects reporting diarrhea, 3 (50%) responded
to treatment, and 3 experienced a ≥ 50% reduction in the
severity of diarrhea. Furthermore, 11 (79%) of 14 subjects
reported a ≥ 50% decrease in the presence of incomplete
emptying, and an equal number experienced a ≥ 50% re-
duction in the severity of that symptom. Nine (69%) of 13
subjects reported a ≥ 50% decrease in the presence of
bloating/abdominal distension, while 8 (62%) subjects
experienced a ≥ 50% reduction in the severity of that
symptom (Figure 1).

Using the stringent criteria for remission (≥ 70%
improvement from baseline), 8 (53%) of 15 subjects ex-
perienced remission of abdominal pain. The symptom of
constipation was remitted in 8 (67%) of 12 subjects, diar-
rhea was remitted in 2 (33%) of 6 subjects, incomplete
emptying was remitted in 9 (64%) of 14 subjects, and
bloating/abdominal distention was remitted in 8 (62%) of

13 subjects (Figure 2). Response and remission scores for
all symptoms are shown in Table 3.

After 12 weeks of citalopram treatment, symptoms
were at least minimally improved relative to baseline
for ≥ 4 days during the last study week in 14 (93%) pa-
tients, as measured by CGI-I scores. Symptoms were very
much or much improved for 12 (80%) of the subjects
(6 [40%] and 6 [40%] patients, respectively) (Figure 3).
Eight (53%) of the subjects had a dosage increase of the
citalopram to 40 mg daily while the others remained on a
dosage of 20 mg daily.

Citalopram was generally well tolerated by patients in
the study. The most frequently reported side effects were
asthenia, sedation, increased dream activity, reduced sali-
vation, and constipation. No patient discontinued treat-
ment because of adverse events.

DISCUSSION

Although the presence of psychiatric illness seems
to influence how IBS is experienced and acted upon by
the patient,1 the etiology and treatment of IBS remain con-
troversial. Comorbidity of IBS with psychiatric disorders
and other functional gastrointestinal disease is high,
giving rise to multiple theories, including that IBS may
result from a combination of psychological and physi-
ologic factors.30

Treatment of IBS with antidepressants seems to effect
global improvements, although the evidence comes from
a small number of trials and merits further inquiry. Among
the few double-blind trials, Myren and colleagues31,32

more than 20 years ago reported that the tricyclic antide-
pressant trimipramine alleviated IBS-associated abdomi-
nal pain, nausea, sleeplessness, and depression. Clouse
et al.33 performed a retrospective review of 5 years of anti-
depressant therapy in 138 IBS patients and found that

Table 2. Baseline Demographic and Clinical Characteristics
of the Study Population (N = 15)
Characteristic Value
Age, y

Mean 41.13
Range 27–58

Gender (N)
Male 4
Female 11

Duration of IBS, y
Mean 8.32
Range 1.25–30.00

Lifetime history of psychiatric illness (N)
Major depressive disorder 4
Panic disorder with agoraphobia 1
Social phobia 2
Posttraumatic stress disorder 1

Abbreviation: IBS = irritable bowel syndrome.

Figure 1. Response (≥ 50% improvement) of IBS Symptoms
to Citalopram Treatment
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improvement and complete remission in bowel symptoms
occurred in 89% and 61% of patients, respectively, during
therapy with tricyclic antidepressants and other anti-
depressants (e.g., trazodone, amoxapine). In this series
of patients, the median antidepressant dose was lower
than typically required to achieve antidepressant effects,
and the presence or absence of psychiatric symptoms was
not correlated with treatment response. More recently,
the potential effectiveness of the SSRI paroxetine in
the management of IBS symptoms has been evaluated in
a pilot open-label study,34 and anecdotal reports have
suggested benefits with paroxetine,35 fluvoxamine,36 and
mirtazapine.37

In the present open-label study, we used Rome I crite-
ria to diagnose IBS, plus a detailed medical workup that

included flexible sigmoidoscopy to exclude the presence
of significant GI illness as the source of distress. Psychi-
atric diagnoses were made using a structured psychiatric
interview, and depressive symptoms were monitored
using the CGI-I scale to control for psychiatric illness as a
confounding variable. A daily automated telephone inter-
active voice response system to collect patients’ assess-
ments of symptoms was used to minimize the recall biases
associated with retrospective reports. In this setting,
citalopram was found to be effective and well tolerated
in easing abdominal pain, as well as constipation, diar-
rhea, the sensation of incomplete emptying, and bloating/
abdominal distension, compared with baseline measures
for these cardinal symptoms of IBS.

It remains unclear whether the mechanism by which
citalopram led to improvements in IBS symptoms is sepa-
rate from its antidepressant properties. In the study, 80%
of subjects responded to treatment for abdominal pain, yet
only 53% of patients in the study had a lifetime history of
mood or anxiety disorders. Remission from abdominal
pain was achieved by 53% of subjects, but not necessarily
all those who attained remission had comorbid psychiatric
illness. As the sample size was small in this pilot study,
more information was not available. Thus, elucidation of
the mechanism of action of citalopram in IBS will require
further exploration.

Findings from this pilot study suggest that citalopram
may be an effective treatment for abdominal pain and
other symptoms associated with IBS.

This pilot study has several limitations, which include
a small sample size (N = 15) and lack of a placebo-
controlled design. Cautious interpretation is required
given the inclusion in this study of patients both with and
without psychiatric comorbidity. This study also did not
collect data on other mood-altering drugs the patients

Table 3. Improvement in IBS Symptoms After 12 Weeks
of Citalopram Treatment

Baseline, Responsea Remissionc

Symptom N N (%) 95% CIb N (%) 95% CIb

Abdominal pain 15 12 (80) 52 to 96 8 (53) 27 to 79
Severityd 10 (67) 38 to 88 10 (67) 38 to 88
Frequencyd 12 (80) 52 to 96 11 (73) 45 to 92

Constipation 12 9 (75) 43 to 95 8 (67) 35 to 90
Severityd 9 (75) 43 to 95 8 (67) 35 to 90

Diarrhea 6 3 (50) 12 to 88 2 (33) 4 to 78
Severityd 3 (50) 12 to 88 3 (50) 12 to 88

Incomplete emptying 14 11 (79) 49 to 95 9 (64) 35 to 87
Severityd 11 (79) 49 to 95 9 (64) 35 to 87

Bloating/abdominal 13 9 (69) 39 to 91 8 (62) 32 to 86
distension

Severityd (stress) 8 (62) 32 to 86 6 (46) 32 to 86
aResponse was defined as ≥ 50% relative change from baseline to last

study week in the total or mean number of days in which the
symptom was experienced.

bCI was calculated by using the exact binomial procedure.
cRemission was defined as ≥ 70% relative change from baseline.
dRelative change in total score.
Abbreviation: IBS = irritable bowel syndrome.

Figure 3. Patients’ Impressions of Improvement After
12 Weeks of Citalopram Treatmenta

aImpressions of improvement were measured using the Clinical Global
Impressions-Improvement scale.
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Figure 2. Remission (≥ 70% improvement) of IBS Symptoms
With Citalopram Treatment
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were taking or past treatment with an SSRI. This study by
virtue of its small sample size is unable to provide infor-
mation regarding a dose-related response of the IBS
symptoms to a higher (40 mg/day) citalopram dosage.
Additionally, 2 controlled trials, 1 using fluoxetine
(N = 40) and the other using paroxetine (N = 38 paroxe-
tine group; N = 43 placebo group), did not reveal the
SSRIs to be remarkably effective in alleviating the symp-
toms of IBS.38,39 At the time we designed and conducted
this pilot study, fluoxetine and paroxetine studies in IBS
were not published. As these preliminary results appear
promising, larger placebo-controlled trials with adequate
power are warranted to evaluate further the potential effi-
cacy of SSRIs such as citalopram, or its active enanti-
omer, escitalopram,40 for the treatment of IBS.

Drug names: citalopram (Celexa and others), escitalopram (Lexapro),
fluoxetine (Prozac, Symbyax, and others), mirtazapine (Remeron and
others), paroxetine (Paxil, Pexeva, and others), trazodone (Desyrel
and others), trimipramine (Surmontil).
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