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Selective serotonin reuptake inhibitor antidepressants seem to
promote global well being in some patients with irritable bowel
syndrome and, possibly, some improvement in abdominal pain
and bowel symptoms, but this effect appears to be independent of
improved depression

I
n the randomised controlled trial
reported in this issue of Gut, Tack
and colleagues1 compared citalopram

and placebo in 23 patients with irritable
bowel syndrome (IBS) over a six week
initial treatment period using a parallel
group design (see page 1095). The dose
of citalopram was similar to that used in
the treatment of depressive disorders
but any patients with depressive dis-
order were excluded from this trial. The
results showed that citalopram was
superior to placebo in terms of the
primary outcome measure—days with
abdominal pain—and this improvement
was unrelated to change in mood,
change in stool pattern, or the effect of
intravenous citalopram on rectal disten-
sion thresholds.

Overall this was not a good trial. The
total number of outcome measures
exceeded the number of subjects in the
trial. The crossover part of the trial was
discounted because symptoms did not
return to baseline values after the first
treatment period. It is not at all clear
how the patients were selected and,
therefore, whether the results might be
generalised to clinic populations.
Strengths of the study however include
the high participation rate throughout
the trial and the combined diary and
questionnaire measurements.

In spite of the weaknesses of the trial
design, this report is interesting because
of the paucity of randomised placebo
controlled trials of selective serotonin
reuptake inhibitor (SSRI) antidepres-
sants in IBS.2 3 In one trial of patients
who had failed to respond to a high fibre
diet, Tabas et al found that a low dose of
paroxetine was superior to placebo in
terms of overall well being, IBS related
anxiety, desire to continue the medica-
tion after the trial ended (before being
unblinded), and less food avoidance.4

The improvement in global well being
was found even among non-depressed
patients.

The other study by Kuiken et al found
that in 40 non-depressed IBS patients,
fluoxetine did not significantly alter the
threshold for discomfort relative to
placebo, either in hypersensitive or in
normosensitive patients. In hypersensi-
tive patients only, fluoxetine signifi-
cantly reduced abdominal pain
complaints without alteration of gastro-
intestinal symptoms, global symptom
relief, or psychological symptoms.5

The trial by Tack and colleagues1 does
provide useful information if we examine
only the a priori primary and two of the
stated secondary outcome measures at
the end of the initial parallel group
comparison—that is, before the crossover
part of the trial. These results show that
citalopram was significantly superior to
placebo in reduction of days with abdom-
inal pain and days in which IBS impacted
on daily life. Depression also improved
significantly in the citalopram group
compared with the placebo group but
the improvement in IBS symptoms was
not associated with improved mood.

Taken together with the previous
results it appears that the SSRI anti-
depressants do promote global well
being in some patients with IBS and,
possibly, some improvement in abdom-
inal pain and bowel symptoms, but this
effect appears to be independent of
improved depression. There are several
possible mechanisms which might
explain the beneficial effect of citalo-
pram. All are independent of a change
in mood and therefore might be applic-
able to the Tack study.

Firstly, the rationale of the present trial
was based on a previous finding that
intravenous citalopram decreased the
sensitivity of the colon to distension in
healthy volunteers.6 In the trial, the result
of intravenous citalopram did not predict
outcome, but as no patients returned for
further rectal distension testing after
treatment it is not clear whether oral
citalopram over six weeks led to a change
in colonic sensorimotor function. As

mentioned above, Kuiken and colleagues5

found no such change so this seems to be
an unlikely mechanism for the sympto-
matic improvement; only venlafaxine,
which inhibits reuptake of both serotonin
and norepinephrine, appears to decrease
the sensitivity of the colon to distension.7

Secondly, citalopram, in common with
other SSRI antidepressants, may have
other effects on the gut, such as accel-
erating transit time,8 which would help
patients with constipation, but there was
no clear evidence of this mechanism in
this trial. Thirdly, there is some evidence
that SSRIs have an analgesic effect. This is
not as strong as tricyclic antidepressants
when used for IBS,3 neuropathic pain,9

back pain,10 or migraine11 but appears to
be important in patients with somatoform
pain disorders.12

Probably more important than any of
these possible effects on the gut is the
effect on widespread bodily symptoms;
citalopram may reduce the reporting of
multiple bodily symptoms or ‘‘somatisa-
tion’’.13 This may be the reason that
SSRI antidepressants are beneficial in
somatoform pain disorders,12 pre-
menstrual syndrome,14 and for a variety
of unexplained symptoms and syn-
dromes.15 These disorders are frequently
concurrent with IBS but the nature of
some of the IBS symptoms, which
improved in the Tabas trial,4 might fall
into this category—overall well being,
IBS related anxiety, desire to continue
the medication after the trial ended, and
less food avoidance. These symptoms
may not be specifically related to gut
dysfunction and may be part of the
somatisation or ‘‘extraintestinal’’ symp-
toms that may accompany IBS.

In the present state of knowledge it is
not clear how somatisation should be
conceptualised in relation to IBS.
Although IBS patients as a whole have
high scores on somatisation measures,16

it is likely that a subgroup of IBS
patients is responsible for this finding;
some IBS patients do not have an excess
of bodily symptoms.17 18 The presence of
multiple bodily symptoms is associated
with frequent treatment seeking17 19 and
this group of patients may need to be
studied separated in future if we are to
make sense of the role of SSRI anti-
depressants in IBS. Two groups which
are known to report numerous bodily
symptoms are those with a concurrent
psychiatric disorder and/or a history of
sexual abuse.

Patients with severe IBS who reported
a history of sexual abuse seem to do
particularly well following treatment
with either paroxetine or psychotherapy,
and the improvement in their health
related quality of life is mediated by a
reduction in somatisation.20 21 Within
this group of patients, who reported
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abuse, the number of bodily symptoms
was associated with rectal distension
threshold, and an abuse history also
predicted normalising of the distension
threshold following treatment, indepen-
dent of change in mood.22 This change
in rectal distension tolerance and
reduced somatisation were probably
related to a change in how bodily
sensations were perceived; with treat-
ment, the patients probably paid less
attention to gastrointestinal sensations
and ceased to attribute such sensations
to possible serious disease.23

These psychological processes may be
important in the last mechanism by
which citalopram may lead to improved
IBS symptoms. Citalopram has been
shown to induce an affective memory
bias towards positive material without
significantly influencing the subjective
mood status.24 Citalopram ameliorates
negative biases in information proces-
sing and this could reduce attention to
gastrointestinal sensations and modify
unrealistic fears that symptoms imply
serious illness.

If reduction of somatisation and
modification of memory bias towards
more positive material underlie the
action of citalopram in patients with
IBS, is this important in the aetiology of
IBS? The answer to this question is not
clear. The psychological processes are
certainly important in some patients but
not all. It is likely that they are
particularly important in relation to
treatment seeking, which is driven, at
least in part, by multiple bodily symp-
toms and fears of serious illness.

From a scientific point of view there are
a number of weaknesses of the current
and previous studies assessing efficacy of
SSRI antidepressants, most notably their
short duration and small sample sizes.15 25

The latter is particularly important in
relation to assessing whether different
processes occur in different groups of IBS
patients. Further large efficacy studies are
needed.

From a clinical viewpoint, however,
the gastroenterologist looks to the lit-
erature for guidance. The Tack study1

was performed in patients seen at a
tertiary referral centre; they had chronic
IBS (mean duration of four years) and
abdominal pain on 5.4 days per week;
gastroenterologists have little to offer
such patients if they have failed to
respond to antispasmodic treatments.26

This is where effectiveness rather than
efficacy studies are needed.

In the largest cost effectiveness study of
its kind, we found that paroxetine at low
dose (20 mg/day) led to improved health
related quality of life in the long term
(15 months after entry) in comparison
with usual treatment for patients with
severe and treatment resistant IBS.21 For

patients who took the medication there
were short term gains, compared with
treatment as usual, in all five outcome
measures (pain severity and frequency,
distress severity, and mental and physical
aspects of health related quality of life).21

In the long term intention to treat
analysis, there were benefits in health
related quality of life that were not
confined to those patients who had
psychiatric disorders.27

The correct interpretation of this prag-
matic cost effectiveness study was that in
a clinically representative sample of peo-
ple with severe IBS, which has not
responded to usual treatment, consider-
able improvement in health related qual-
ity of life was achieved at no extra cost.
The study was not designed to assess the
mechanism of action but we did show
that improvement in health related qual-
ity of life could not be explained solely on
the basis of improved abdominal pain or
improved mood.21 It has been suggested
that this long term result may have been
the result of increased contact time with
the gastroenterologist or general practi-
tioner who prescribed paroxetine28 but the
additional time was minimal—it was not
significantly greater than treatment as
usual.21 Thus in practice there is a gain for
patients, in the aspect of the illness that
concerns them most,29 if gastroenterolo-
gists prescribe an SSRI antidepressant
and encourage adherence.

Patients with IBS are a heterogeneous
group. Of the 257 patients with severe IBS
in our trial, 29% patients had depressive
disorder and when this responded to
treatment the number of days of
restricted activity was nearly halved.30

Another group (23%) had a history of
sexual abuse (most did not have depres-
sive disorder) and their health related
quality of life improved greatly following
either paroxetine or psychotherapy.20 The
improvement was not accompanied by
improvement in mood or abdominal pain,
suggesting this was not a non-specific
result of increased contact time; it was
mediated by marked improvement in
somatisation.20

The exact mechanisms of action of
SSRI antidepressants in IBS are not
completely understood at this time.
There may be several mechanisms
which are important in different groups
of patients. The antidepressant effect is
important for those patients with
depressive disorder. That apart, the most
obvious next action is that involving
changes in psychological processes,
which lead to reduced somatisation
and a reduced tendency to regard gut
sensations as indicative of serious
illness. These are very important actions
in reducing treatment seeking. The
SSRI antidepressants may also have
important actions on the gut but at

present these have not been adequately
defined. The clinical practice of prescrib-
ing SSRI antidepressants in patients
who have failed to respond to usual
treatment is supported by our cost
effectiveness data.

Gut 2006;55:1065–1067.
doi: 10.1136/gut.2005.086348

Conflict of interest: declared
(the declaration can be
viewed on the Gut website at
http://www.gutjnl.com/
supplemental).

Correspondence to: Professor F Creed,
University of Manchester, Rawnsley Building,
Manchester Royal Infirmary, Oxford Road,
Manchester M13 9 WL, UK;
francis.creed@manchester.ac.uk

REFERENCES
1 Tack J, Broekaert D, Fischler B, et al. A controlled

crossover study of the selective serotonin reuptake
inhibitor citalopram in irritable bowel syndrome.
Gut 2006;55:1095–1103.

2 Drossman DA, Creed FH, Olden KW, et al.
Psychosocial aspects of the functional
gastrointestinal disorders. In: Drossman DA,
Corazziari E, Talley NJ, et al. Rome II.The
functional gastrointestinal disorders:Diagnosis,
pathophysiology and treatment; A multinational
consensus, 2nd Edn. Virginia: Degnon and
Associates, 2000:157–245.

3 Jackson JL, O’Malley PG, Tomkins G, et al.
Treatment of functional gastrointestinal disorders
with anti-depressants: A meta-analysis. Am J Med
2000;108:65–72.

4 Tabas G, Beaves M, Wang J, et al. Paroxetine to
treat irritable bowel syndrome not responding to
high-fiber diet: a double-blind, placebo-
controlled trial. Am J Gastroenterol
2004;99:914–20.

5 Kuiken SD, Tytgat GN, Boeckxstaens GE. The
selective serotonin reuptake inhibitor fluoxetine
does not change rectal sensitivity and symptoms in
patients with irritable bowel syndrome: a double
blind, randomized, placebo-controlled study. Clin
Gastroenterol Hepatol 2003;1:219–28.

6 Tack J, Broekaert D, Corsetti M, et al. Influence of
acute serotonin reuptake inhibition on colonic
sensorimotor function in man. Aliment Pharmacol
Ther 2006;23:265–74.

7 Chial HJ, Camilleri M, Ferber I, et al. Effects of
venlafaxine, buspirone, and placebo on colonic
sensorimotor functions in healthy humans. Clin
Gastroenterol Hepatol 2003;1:211–18.

8 Gorard DA, Libby GW, Farthing JG. Influence of
antidepressants on whole gut orocaecal transit
times in health and irritable bowel syndrome.
Aliment Pharmacol Ther 1994;8:159–66.

9 Saarto T, Wiffen PJ. Antidepressants for
neuropathic pain. Cochrane Database of
Systematic Reviews. Oxford: Update Software,
2005;CD005454).

10 Atkinson JH, Slater MA, Wahlgren DR, et al.
Effects of noradrenergic and serotonergic
antidepressants on chronic low back pain
intensity. Pain 1999;83:137–45.

11 Moja PL, Cusi C, Sterzi RR, et al. Selective
serotonin re-uptake inhibitors (SSRIs) for
preventing migraine and tension-type headaches.
Cochrane Database of Systematic Reviews.
Oxford: Update Software, 2005;CD002919).

12 Aragona M, Bancheri L, Perinelli D, et al.
Randomized double-blind comparison of
serotonergic (citalopram) versus noradrenergic
(reboxetine) reuptake inhibitors in outpatients
with somatoform, DSM-IV-TR pain disorder.
Eur J Pain 2005;9:33–8.

13 Clouse RE, Lustman PJ. Use of
psychopharmacological agents for functional
gastrointestinal disorders. Gut 2005;54:1332–41.

1066 COMMENTARIES

www.gutjnl.com



14 Wyatt KM, Dimmock PW, O’Brien PM. Selective
serotonin reuptake inhibitors for premenstrual
syndrome. Cochrane Database of Systematic
Reviews. Oxford: Update Software,
2002;CD001396).

15 O’Malley PG, Jackson JL, Santoro J, et al.
Antidepressant therapy for unexplained
symptoms and symptom syndromes. J Fam Pract
1999;48:980–90.

16 Whitehead WE, Palsson O, Jones KR. Systematic
review of the comorbidity of irritable bowel
syndrome with other disorders: What are the
causes and implications? Gastroenterology
2002;122:1140–56.

17 North CS, Downs D, Clouse RE, et al. The
presentation of irritable bowel syndrome in the
context of somatization disorder. Clin
Gastroenterol Hepatol 2004;2:787–95.

18 Miller AR, North CS, Clouse RE, et al. The
association of irritable bowel syndrome and
somatization disorder. Ann Clin Psychiatry
2001;13:25–30.

19 Spiegel BM, Kanwal F, Naliboff B, et al. The
impact of somatization on the use of
gastrointestinal health-care resources in patients
with irritable bowel syndrome. Am J Gastroenterol
2005;100:2262–73.

20 Creed F, Guthrie E, Ratcliffe J, et al. Reported
sexual abuse predicts impaired functioning but a
good response to psychological treatments in
patients with severe irritable bowel syndrome.
Psychosom Med 2005;67:490–9.

21 Creed F, Fernandes L, Guthrie E, et al. The cost-
effectiveness of psychotherapy and paroxetine for
severe irritable bowel syndrome.
Gastroenterology 2003;124:303–17.

22 Guthrie E, Barlow J, Fernandes L, North of
England IBS Research Group, et al. Changes in
tolerance to rectal distension correlate with
changes in psychological state in patients with
severe irritable bowel syndrome. Psychosom Med
2004;66:578–82.

23 Whitehead WE, Palsson OS. Is rectal pain
sensitivity a biological marker for irritable bowel
syndrome: psychological influences on pain
perception. Gastroenterology 1998;115:1263–71.

24 Kilkens TO, Honig A, Fekkes D, et al. The effects
of an acute serotonergic challenge on brain-gut
responses in irritable bowel syndrome patients
and controls. Aliment Pharmacol Ther
2005;22:865–74.

25 Talley NJ. SSRIs in IBS: sensing a dash of
disappointment. Clin Gastroenterol Hepatol
2003;1:155–9.

26 Quartero AO, Meineche-Schmidt V, Muris J,
et al. Bulking agents, antispasmodic and
antidepressant medication for the treatment of
irritable bowel syndrome. Cochrane Database of
Systematic Reviews. Oxford: Update Software,
2005;CD003460).

27 Creed F, Guthrie E, Ratcliffe J, North of
England IBS Research Group, et al. Does
psychological treatment help only those
patients with severe irritable bowel syndrome who
also have a concurrent psychiatric disorder? Aust
NZ J Psychiatry 2005;39:807–15.

28 Chitkara DK, Cremonini F, Talley NJ, et al.
Psychotherapy and paroxetine: cost effective for
severe IBS, or a waste of resources.
Gastroenterology 2003;125:1554–5.

29 Hahn BA, Kirchdoerfer LJ, Fullerton S, et al.
Patient-perceived severity of irritable bowel
syndrome in relation to symptoms, health
resource utilization and quality of life. Aliment
Pharmacol Ther 1997;11:553–9.

30 Creed F, Ratcliffe J, Fernandes L, North of
England IBS Research Group, et al. Outcome in
severe irritable bowel syndrome with and without
accompanying depressive, panic and
neurasthenic disorders. Br J Psychiatry
2005;186:507–15.

PPARc
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Significance of anti-inflammatory
effects of PPARc agonists?
G Rogler
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Peroxisome proliferator activated receptor c expression in
mucosal epithelial cells seems to be crucial for its anti-
inflammatory effects with respect to experimental colitis, and for
maintaining homeostasis of the mucosal barrier, at least in animal
models

T
he peroxisome proliferator activated
receptor c (PPARc) is one of three
members of the PPAR family

(PPARa and PPARd), which itself is a
part of the nuclear hormone receptor
superfamily.1–5 Nuclear hormone recep-
tors are transcription factors that are
activated by the binding of small lipo-
philic ligands.6–11 They induce or repress
transcription of a large number of
different genes thereby influencing cel-
lular functions.

PPARc was initially identified for its
role in adipocyte differentiation and
regulation of genes involved in lipid
and glucose metabolism.12–15 However,
activation of PPARc also can antagonise
nuclear factor kB (NFkB) action in
macrophages resulting in downregula-
tion of proinflammatory cytokines.10 16–22

Implicated in these anti-inflammatory
properties, PPARc is not only expressed
in adipocytes but also in a number of
other cells types, such as macrophages,9

lymphocytes, hepatocytes, and skeletal

muscle. Very high expression levels are
found in the colonic epithelium.23

Interestingly, the proinflammatory
genes that are repressed by PPARc overlap
but are not identical to the genes that are
downregulated by the glucocorticoid
receptor (GR), another member of the
nuclear hormone receptor superfamily
which intracellularly mediates the effects
of endogenous cortisol and therapeuti-
cally administrated glucocorticoids.24

PPARc mediated effects in the experi-
mental setting of toll-like receptor stimu-
lation were independent of NFkB and
interferon regulatory factor, in contrast
with GR action.24 This indicates that
glucocorticoids and ligands of PPARc
could have additive therapeutic effects.

The eicosanoids 13-hydroxyoctadeca-
dienoic acid and 15-hydroxyeicosatetrae-
noic acid as well as 15deoxy-D12,
14,-prostaglandin J2 have been identified
as naturally occurring ligands of
PPARc.3 25 Thiazolidinediones (TZDs) are
high affinity synthetic ligands of PPARc,

frequently referred to as ‘‘PPARc ago-
nists’’.26 TZDs are currently used as insulin
sensitising agents in the treatment of type
II diabetes mellitus.26–28

Due to the anti-inflammatory proper-
ties of PPARc, the therapeutic efficacy of
eicosanoids and TZDs has been evaluated
in different models of inflammation.6 29–34

PPARc has gained interest among
gastroenterologists35 as it was consistently
demonstrated that PPARc ligands
reduced mucosal damage and prevented
or downregulated the inflammatory
response in several murine models of
intestinal inflammation.23 36–41 Recently,
further evidence of an anti-inflammatory
role of the TZD-PPARc ligand rosiglita-
zone was found in interleukin (IL)-10
deficient mice in which rosiglitazone
delayed the onset of colitis42 and in
trinitrobenezene sulphonic acid induced
colitis in rats in which it reduced mucosal
ulceration and TNF secretion.43

Overexpression of PPARc by an adeno-
viral construct in mucosal epithelial cells
in mice was associated with amelioration
of experimental inflammation.44

However, TZDs are not the only
agents that could become important in
terms of the therapeutic use of the
effects of PPARc. Activation of PPARc
by conjugated linoleic acids also pro-
tected mice from experimental colitis.45

This effect was not seen in mice with
colonic knockout of PPARc. As linoleic
acids in the gut are mainly food derived
bacterial metabolites, this finding raised
the possibility of positive effects of food
supplements on intestinal inflammation
mediated via PPARc.46 This linked
PPARc mediated effects with home-
ostasis of intestinal microflora and the
epithelial barrier. In normal mucosa,
PPARc in intestinal epithelial cells could
recognise luminal bacterial metabolites
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