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Abstract

AIM: To study the efficacy of low-dose imipramine in
relieving symptoms associated with the irritable bowel
syndrome (IBS).

METHODS: A randomized, double-blind trial of 25 mg
imipramine vs matched placebo for 12 wk was per-
formed. Doubling the dose was allowed once at week
2 in case of an unsatisfactory early response. Primary
efficacy variables were subjective global symptom re-
lief and quality of life (QoL) using SF-36 at week 12.

RESULTS: One hundred and seven patients were
enrolled by advertisement or referral by general prac-
titioners and 56 (31 imipramine: 25 placebo) com-
pleted the 16-wk study. Baseline characteristics were
comparable. A high overall dropout rate was noted in
the imipramine and placebo arms (47.5% vs 47.9%,
P > 0.05), a mean of 25.0 and 37.4 d from enrollment,
respectively (P < 0.05). At the end of 12 wk, there
was a significant difference in global symptom relief
with imipramine over placebo (per-protocol: 80.6% vs

48.0%, P = 0.01) and a trend on intent-to-treat (ITT)
analysis (42.4% vs 25.0%, P = 0.06). This improve-
ment was evident early and persisted to week 16
(P = 0.024 and 0.053 by per-protocol and ITT analy-
ses, respectively). Mean cumulative and component-
specific SF-36 scores improved in the imipramine group
only (per-protocol, # < 0.01). Drug-related adverse
events leading to patient dropout were more common
in the imipramine group (25.4% vs 12.5%, P > 0.05).

CONCLUSION: Imipramine may be effective in the
treatment of IBS patients and is associated with im-
proved QoL. Careful patient selection, initiation of a
low dose with gradual escalation and monitoring for
side effects may result in an improved therapeutic re-
sponse.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a common disorder
of the gastrointestinal (GI) tract characterized by
abdominal pain or discomfort and altered bowel habits.
The exact pathophysiology of IBS remains unclear
but is thought to involve altered intestinal motility and
increased visceral sensitivity as a result of a dysregulated
bidirectional communication between the enteric
nervous system and the brain, the so-called brain-gut
axis. The role of tricyclic antidepressants (TCAs) in the
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treatment of IBS has been systematically reviewed by
the American Gastroenterology Association and the
American College of Gastroenterology“’a. TCAs have
been found to improve abdominal pain in IBS patients;
however there was inadequate evidence to support
an effect on improvement of global IBS symptoms.
Notably, most randomized, controlled trials of TCAs
in IBS were completed before the publication of the
ROME II committee recommendations for the study
design of treatment trials for IBS and suffered from
suboptimal study design, small sample size, and short
treatment duration”™".

The exact mechanism of action of TCAs is not
known, but may be mediated #ia potentiation of adren-
ergic synapses by blocking uptake of the neurotransmit-
ters, norepinephrine and serotonin, at nerve endings™”.
Their reported benefit in IBS appears, however, to be
unrelated to an antidepressant effect given that a re-
sponse is commonly noted early and with doses general-
ly well below the effective antidepressant doses. Potential
beneficial mechanisms of TCAs in IBS include a reduc-
tion in visceral pain sensitivity and, to a lesser extent,
their anticholinergic effects.

The aim of this study was to evaluate the efficacy
and safety of imipramine hydrochloride, a tertiary amine
TCA, in patients with IBS who have failed to respond
satisfactorily to antispasmodics. The primary study end-
point was global symptom relief as assessed by the pa-
tient at the end of the 12-wk treatment. Secondary end-
points were symptom relief at week 16 and changes in
quality of life (QoL) as measured using the short form
SF-36 questionnaire.

MATERIALS AND METHODS

Figure 1 shows the general design of the study. Study
subjects were recruited by cither advertisements posted
in clinics and pharmacies or by referral from primary
care or specialty clinics at the American University
of Beirut Medical Center (AUBMC). A preliminary
telephone interview was conducted for patients who
answered to posted advertisements. Those who satisfied
inclusion criteria were asked to present for interview
and examination by a general practitioner to confirm
adherence to study inclusion criteria: (1) fulfillment of
the Rome II criteria for the diagnosis of IBS and (2)
history of an unsatisfactory response to one or more
prescription antispasmodics available on the Lebanese
market (trimebutine, mebeverine hydrochloride, otilonium
bromide, or alverine citrate). Exclusion criteria were
age below 18 years, allergy to imipramine, history of
hematochezia or melena, constitutive symptoms (such
as fever and weight loss), severe constipation (less than
one bowel movement per 3 d), pregnancy, history of
cardiac arrhythmias, use of any drug that could influence
bowel function within 1 mo of entering the study (such
as tegaserod, laxatives, antibiotics, or probiotics), known
lactose intolerance, use of antidepressants or presence
of signs and symptoms suggestive of clinical depression,
or any evidence of advanced organic or psychiatric

disease that may impact compliance or adherence to the
study protocol. Similarly, patients who were referred
from primary care or specialty clinics were screened for
inclusion and exclusion criteria and records of previous
medical investigations relating to the patient’s complaint
were carefully reviewed to exclude organic disease.

After initial evaluation and assessment, written in-
formed consent was obtained, and patients were asked to
complete a pre-treatment QoL questionnaire, the SF-36,
a reliable and valid measure of QoL"”. A word-for-word
Arabic language translation of the SF-36 was available
for non-English speaking patients; however the translated
version was not subjected to validation studies.

Assignment

All subjects were randomized by an independent investi-
gator using a computer-generated random numbers table
with a 1.2 to 1 stratification in favor of imipramine. The
randomization key was kept under lock until the comple-
tion of the study.

Masking

Study drugs were provided in opaque envelopes as imip-
ramine (Tofranil, Novartis Pharma AG, Basle, Switzer-
land) 25 mg tablets, one tablet daily before bedtime for
84 d (12 wk) or matching placebo tablets.

Protocol and patient follow-up

Patients were contacted by phone at day 7 and day 14 of
treatment to report any side effects. At day 14, patients
who reported unsatisfactory global improvement of
symptoms were given the choice of either continuing
the treatment as before or doubling the daily dose (one
tablet twice daily). The decision was left to the patients
based on their level of tolerance to side effects, if any
(the change, however, had to be effected once and on, or
starting at, day 14).

The study’s main variable was the subjective feeling
of global symptom relief as reported by the subjects in
response to the following question: “Have your symptoms
improved satisfactorily since starting the study drugr” Pa-
tients were contacted on weeks 4, 8 and 12 of treatment
to answer this question. At week 12, patients wete request-
ed to complete a post-treatment SF-36 questionnaire. An
off-treatment follow-up was done at week 16 to answer
the same global relief question mentioned above. Compli-
ance was checked by pill count. The trial was approved by
the Institutional Research Board of the AUBMC.

Statistical analysis

Sample size calculation was estimated based on the
assumption of a 60% response to imipramine zs a 30%
response to placebo. The estimated sample size was 56
patients per arm. Projecting a 20%-30% dropout rate,
the sample size was calculated at 70 patients per arm.
The data were entered and analyzed using SPSS version
11.5. Frequency tables and cross-tabulations were
derived in order to depict any associations between the
different variables. Analysis of the primary end-point
(global symptom relief) was done according to an intent-
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Figure 1 Study design.

to-treat (ITT) basis. The paired samples #test and the
independent-samples #test were used to compare the
QoL scores before and after treatment. The change in
SF-36 scores between week 12 (end of treatment) and
baseline was calculated only in patients who completed
the study and had paired SF-36 scores (PP analysis). A
P-value at or below 0.05 was considered as the cut-off
point for statistical significance.

RESULTS

From December 2004 to May 2006, 67 patients were
referred from private clinics and 59 patients answered to
posted advertisements. Because of significant thinning
of patient recruitment late in the study period as well
as extenuating political circumstances in Lebanon, the
study was closed in June 2006 before the preset sample
size could be reached. Of the 136 screened subjects,
107 met the criteria for enrollment; 59 were randomized
to imipramine and 48 to placebo. Since enrollment was
stopped prematurely, the power calculation was petformed
ad hoc. Assuming a 60% response rate to imipramine 25 a
30% response rate to placebo, with a0 = 0.05 (two-tailed),
the above sample size allowed us to detect a significant
difference between the two groups with a calculated

power of 88.4%.

-

.

Imipramine (7 = 59)

J

N

> 14 Drop-outs

—————— > 9 Drop-outs

d

> 4 Drop-outs

Both groups wetre comparable with regard to age,
sex, and symptoms (Table 1). The mean age in the imip-
ramine arm was 42.6 = 12.4 years »s 45.3 = 13.8 yeats
for the placebo arm, with a slight male predominance.
Fifty-seven individuals of the total patient sample (52.5%
vs 54.2%) had undergone endoscopic procedures with
no abnormal findings. The remaining patients had un-
dergone other diagnostic testing based on their primary
physician’s recommendations (blood count, inflammato-
ry markers, stool studies, and imaging) which were non-
revealing,

All patients fulfilled the Rome II criteria for IBS and
had a history of at least one previous treatment using
off-the-counter or prescribed antispasmodic medications
with unsatisfactory results. The patients’ global relief
of symptoms during the different intervals of the trial
is shown in Figure 2. The ITT population included all
107 patients while the per-protocol analysis was based
on results from the 56 patients (31 on imipramine and
25 on placebo) who completed the 12-wk active treat-
ment period and the 4-wk off-treatment follow-up). The
imipramine group reported relief of baseline symptoms
in 80.6% of patients at the end of the 12-wk treatment
period as compared to 48.0% in the placebo arm (P =
0.01). The highest rate of relief was achieved at week 4
in both groups: 90.3% for imipramine and 68.0% for
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Figure 2 Rate of global symptom relief (A) per-protocol and (B) per intent-
to-treat analysis (P < 0.05).

placebo (P = 0.037). Per-protocol analysis revealed a sig-
nificantly greater improvement of baseline symptoms
in the imipramine arm »s placebo group at all check-
points of the 12-wk trial including 4 wk after stopping
treatment (P = 0.024). ITT analysis of all 107 patients
who received at least one tablet of the assigned treat-
ment showed higher rates of global symptom relief in
favor of imipramine at all study points; however, the dif-
ference was not statistically significant (42.4% »s 25% at
week 12, P = 0.06, Figure 2).

The dropout rate was similar in both study groups:
28/59 (47.5%) for imipramine and 23/48 (47.9%) for
placebo. Subjects receiving imipramine dropped out
of the trial earlier than in the placebo arm with a mean
dropout time of 25.0 £ 17.9 d »s 37.4 £ 20.8 d, respec-
tively (P = 0.026). The reasons for dropout were loss to
follow-up, premature withdrawal of treatment without
side effects (at or before 2 wk of treatment), protocol
violation, and side effects (Table 2). Premature with-
drawal accounted for 60.9% of dropouts in the placebo
group. Fourteen of the 28 dropouts (50%) on imipra-
mine reported that side effects were the main reason
for withdrawal with a predominance of anticholinergic
side effects (Table 3). Of those 14 patients, only two had
doubled the dose of medication (to 50 mg imipramine)
after a sub-optimal response at 2 wk. In general, the
rate of side effects was higher in the imipramine group
(64.4% vs 39.6%, respectively, P = 0.01). However, when
comparing the rates of side effects which led to subject

Imipramine (7 = 59) Placebo (7 = 48)

Mean age (yr) 42.6+124 453 +138
Male sex 33 (55.9) 29 (60.4)
Type of recruitment 38 (64.4) referrals 29 (60.4) referrals
Bloating/ distention 57 (96.6) 46 (95.8)
Abdominal pain 58 (98.3) 47 (97.9)
Flatulence 45 (76.3) 40 (83.3)
Constipation 17 (28.8) 15 (31.3)
Diarrhea 11 (18.6) 7 (14.6)
Mixed pattern 14 (23.7) 15 (31.3)
Mean baseline SF-36 score 98.6 £21.3 102.8 £16.6
Imipramine Placebo P-value
(n =59) (n = 48)
Total dropouts 28 (47.5) 23 (47.9) NS
Premature withdrawal 8 (13.6) 14 (29.2) <0.05
Lost to follow-up 3(5.1) 3 (6.3) NS
Protocol violation 3 0 NS
Side effects 14 (23.7) 6 (12.5) 0.094

NS: Not significant.

Side effect Number of patients (7 = 14)

Sleep disturbance 3
Urologic symptoms
Palpitations

Anxiety

Dry mouth
Dizziness

Flushing & sweating

I N = =W I N}

Constipation

dropout, the difference was not statistically significant
(25.4% s 12.5%, P = 0.094).

Sixteen patients (27.1%) from the imipramine group
compared to 19 (39.6%) patients from the placebo arm
opted for doubling of the dose at day 14 of treatment
(P = 0.188). There was no association between increas-
ing the dose in the imipramine group and global symp-
tomatic improvement, development of side effects,
or adverse events leading to dropout; however, it was
observed that 8/16 (50%) of patients whose treatment
dose was doubled dropped out of the trial as compared
to 15/38 (39.5%) patients maintained on the original
dosage (P = 0.038). Furthermore, 41.8% (28/67) of pa-
tients recruited from clinics dropped out compated to
57.5% (23/40) of self-referred patients (P = 0.12), inde-
pendent of assigned treatment (P = 0.10 for imipramine;
P =0.60 for placebo).

The change in QoL was assessed by asking patients
to complete the SF-36 questionnaire upon onset of
treatment and at completion of therapy (week 12). Only
patients with paired completed SF-36 questionnaires
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Figure 3 Percent mean SF-36 before and after treatment (°P < 0.05).

were included in this analysis (PP group, » = 56). Be-
fore beginning treatment, the mean SF-36 scores were
similar for imipramine and placebo groups (96.1 £ 25.0
vs 102.2 £ 17.0, P = 0.307). After treatment, the mean
SF-36 scores for the imipramine and placebo groups
increased to 113.7 £ 19.4 and 108.6 * 15.9, respectively
(P = 0.3). The mean percent difference in SF-36 scores
before and after treatment for imipramine was 11.8%
t 13.2% compared to 4.3% £ 9.0% for placebo (P =
0.02). Further analysis of SF-36 results showed a trend
for greater improvement in all components of the ques-
tionnaire in the imipramine arm compared to placebo

(Figure 3).

DISCUSSION

The current ROME II committee recommendations
for conducting randomized, controlled trials in IBS have
stressed the use of the Rome criteria to identify patients
with IBS, and a randomized, parallel-trial, double-blinded
design with no placebo run-in, with minimum treatment
duration of 8-12 wk, follow-up of symptoms after
treatment is stopped, and assessment of compliance
with therapy. Moreover, trials should include baseline
assessment of symptoms, account for patient disposition
(discontinuations, withdrawals, e#), provide sample size
calculation and enroll an adequate number of patients,
with the primary outcome being improvement of global
IBS symptoms based on patient assessment and/or
use of a validated scale to assess IBS symptoms'”. To
date, 10 randomized, controlled trials and two crossover
studies have evaluated the effectiveness of TCAs in the
treatment of IBS""'*. The largest and best study to date
on TCAs was done by Drossman ez al'”, investigating
the role of desipramine in patients with functional
disorders. However, the study involved patients with
functional abdominal disorders (IBS, functional
abdominal pain, painful constipation, and unspecified
functional bowel disorders) and was therefore not
restricted to IBS. Although the findings of that study
supported a role of TCAs in functional bowel disorders,
it is difficult to draw a firm conclusion regarding IBS

given the inhomogeneous study population. On the
other hand, few of the other trials used the Rome criteria
to identify patients with IBS, measured compliance,
or presented sample size calculations. Most had small
sample sizes, and only one trial was more than 8 wk in
duration. A most recent study by Rajagopalan ez al'
met most recommendations for optimal study design
but again suffered from a small sample size (20 patients
per arm of whom nine dropped out from each group),
and the lack of patient follow-up after the treatment
was stopped. Our study meets almost all of the above
requirements and is the largest randomized trial to date
investigating the role of TCAs in patients with IBS.
The study findings provide support for the efficacy of
TCAs in the treatment of IBS, particularly after failure
of antispasmodics, commonly used as first-line agents in
IBS.

The fact that antidepressants are more consistent in
improving global measures than specific GI symptoms
has raised concerns about their true effect in functional
GI disorders including IBS™ where changes in symptoms
are weak predictors of changes in well-being following
treatment with TCAs™'. Although controversial ™, the use
of global symptom improvement as the primary end point
may arguably be more important because of the wide and
varied symptomatology of IBS and functional abdominal
symptoms, and the varying importance that patients place
on particular symptoms. This helps overcome inherent
disadvantages of symptom score systems, which measure
physiologic epiphenomena such as stool characteristics
and subtypes of IBS™, but do not address the impact of
this on global well-being;

The mechanism of action of TCAs in IBS remains
unclear but appears to primarily involve a modulation of
the brain-gut neurologic axis. Using functional magnetic
resonance imaging, Morgan ez al*" have shown that rec-
tal pain following balloon distention induced significant
activation of the perigenual anterior cingulated cortex,
right insula and right prefrontal cortex, and that amitrip-
tyline use was associated with reduced pain-related ce-
rebral activation in some centers, but only during stress.
This effect was thought to occur in the central nervous
system, rather than peripherally, to blunt pain and other
symptoms exacerbated by stress in IBS. Another puta-
tive mechanism of action of TCAs is by modulation of
gut motility #a action on peripheral muscarinic receptors
and/or on ATP-sensitive K’ channels in interstitial cells
of CajalI25’26]. Identifying an anxiety or affective disorder
1s not necessary for initiating TCAs since they appear to
have an analgesic advantage on somatic pain indepen-
dent of psychiatric effects. Response to TCAs may in
fact be attenuated in the presence of active psychiatric
illness”". Because of their side effects, particular effort
must be taken to initiate treatment with TCAs. In our
study, major side effects leading to premature dropout
were more common in the imipramine group and were
primarily anticholinergic side effects. The incidence of
adverse events was similar to previously published tri-
als of TCAs in patients with functional GI disorders or
neuropathic pain[z()]. This emphasizes the need to warn
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patients about potential side effects of TCAs and weigh
these against any expected or perceived benefit.

Health-related QoL is affected significantly in pa-
tients with IBS compared to the general population.
The health-related QoL is associated with perceived
IBS severity defined by the overall disease limitations
rather than symptoms and appears to improve in treat-
ment responders and correlates with symptom improve-
ment””". For that reason, the SF-36 model, a general
health status instrument, was used in our study to assess
QoL. We found that the post-treatment SF-36 mean to-
tal score was significantly higher than the pre-treatment
score in the imipramine group only with a notable im-
provement in all components of the health-related QoL
instrument used.

The limitations of this study include the single center
nature of the study, the lack of formal assessment of
baseline co-morbid psychiatric distress and the possibil-
ity of unblinding given the untoward, primarily anticho-
linergic adverse events of TCA in some patients. This
potential unblinding is unlikely, however, to have biased
the measured patient-specific endpoints of global symp-
tom relief or the SF-36 components. Other limitations
include the fact that dose escalation was allowed at week 2
and the high dropout rate noted in both the imipramine
and placebo arms (47.5% vs 47.9%, respectively) as well
as the inability to meet the preset sample size for the
study. The restriction of dose escalation to a single early
time point (at 2 wk) was felt to best reflect the real-life
clinical situation whete dose adjustments are often made
in the dose of TCAs according to patient response and
possible drug-related adverse events. The high dropout
rate in our trial can be explained by several factors. First,
the IBS patient population is hard to study because of
an existing high degree of psychosomatization. Second,
and perhaps more importantly, these patients have an
often unrealistic expectation of rapid symptomatic relief
or even cure, and a 12-wk period may therefore con-
stitute an unduly long period of time to “experiment”
with a placebo or a drug that they may perceive as inves-
tigational and possibly ineffective. It is for this reason
that most large studies on functional GI disorders have
included a 2-4 wk run-in phase whetein patients who are
more likely to continue the trial period are consequently
selected. However, and despite these run-in or screening
periods, dropout rates in these large trials remain in the
order of 20%-25%"**. Tastly, and perhaps most impot-
tantly, adherence may have been further reduced in our
patient population for cultural reasons such as the unfa-
miliar concept of a “placebo” control arm and the fact
that the use of the active drug in this particular study
(a medication approved for the use of depression) may
suggest or connote a “psychiatric” label to the patients’
condition. These factors, as well as the single center na-
ture of the study, may have contributed to out inability
to reach the preset sample size and to the premature clo-
sure of the study. The above notwithstanding, this study
remains the largest placebo-controlled trial of TCAs in
patients with IBS as defined by strict clinical criteria.

In conclusion, this randomized, double-blind, place-

bo-controlled trial provides evidence in support of the
efficacy of imipramine in reducing symptoms of IBS
and providing global relief. Symptom improvement is
associated with improved QolL. Careful patient selection
and education about the role of TCAs, the rationale for
their use, and the recognition of potential side effects
are important considerations. Gradual dose escalation,
perhaps in small increments of 10 mg, and close moni-
toring are likely to result in a better therapeutic response.
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Background

Tricyclic antidepressants (TCAs) were found to improve abdominal pain in ir-
ritable bowel syndrome (IBS) patients. This trial aimed to study the effect of
imipramine, a TCA, on global symptom relief in patients with IBS.

Research frontiers

TCAs have been shown in a few trials to improve abdominal pain in patients
with IBS; however there was inadequate evidence to support an effect on
improvement of global IBS symptoms. Notably, most randomized, controlled
trials of TCAs in IBS were completed before the publication of the ROME 1T
committee recommendations for the study design of treatment trials for IBS and
suffered from suboptimal study design, small sample size, and short treatment
duration.

Innovations and breakthroughs

This trial did not include a run-in-phase in order to simulate the real-life scenario
in the clinic, and to obtain a valid assessment of the utility and compliance with
TCAs. It was rigorously designed and included a formal assessment of quality
of life (QoL) indicators and followed all the recommendations of the Rome com-
mittee on the optimal design of IBS trials. Only a few published trials on TCAs
have done so and all included less than 20 patients per arm, making this trial
the largest ever conducted on the use of TCAs in patients with IBS.

Applications

IBS remains a common intestinal disorder causing significant discomfort and
poor QoL to patients who have the diagnosis. TCAs have been shown to
improve abdominal pain in patients with IBS; however, there is insufficient evi-
dence of global symptom relief. The search for an optimal treatment to improve
symptoms and QoL in IBS remains ongoing.

Terminology

IBS is a common disorder of the gastrointestinal tract characterized by abdomi-
nal pain or discomfort and altered bowel habits. The exact pathophysiology of
IBS remains unclear; however, it is thought to involve altered intestinal motility
as a result of dysregulated communication between the brain and enteric ner-
vous system. The mechanism by which TCAs affect this neural communication
is yet unknown.

Peer review

Few trials have adequately studied the effect of TCAs on global relief of symp-
toms in patients with IBS. The aim of this study was to evaluate the efficacy and
safety of imipramine in patients with IBS who have failed to respond satisfacto-
rily to antispasmodics.
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