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Abstract
Conceptually, the irritable bowel syndrome (IBS) has been considered a brain-gut functional
disorder, but this paradigm is under serious challenge. There is increasing evidence that organic
disease of the gastrointestinal tract can be identified in subsets of patients who fulfil the Rome criteria
for IBS. Evidence for subtle inflammatory bowel disease, serotonin dysregulation, bacterial
overgrowth and central dysregulation continue to accumulate. The underlying causes of IBS remain
to be adequately identified, but postinfectious IBS is a clear-cut entity. Furthermore, a genetic
contribution to IBS also seems likely. Diagnosis continues to be based on the symptom profile and
the absence of alarm features. A heightened awareness of coeliac disease masquerading as IBS is
becoming accepted. Management remains largely based on symptomatic rather than on disease-
modifying therapy, but this is likely to change in the near future. Here, recent advances in the
pathophysiology and management of IBS are considered.
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Introduction
The irritable bowel syndrome (IBS) is characterized by unexplained abdominal discomfort or
pain associated with disturbed defecation.1 Traditionally, IBS has been conceptualized as a
condition arising from brain-gut dysregulation. Hence, IBS is classified as one of the functional
gastrointestinal disorders, where functional refers to a variable combination of chronic or
recurring gastrointestinal symptoms not explained by structural or biochemical abnormalities.
2 Although IBS has been dismissed by many as a non-organic problem, this view has been
seriously challenged by a body of recent studies that suggest that IBS, at least in part, has an
organic component that can be readily and easily recognized.3 This paradigm shift implies that
the term functional as applied to IBS is no longer defensible, although such views remain
controversial.3 In this review, some of the newest information about IBS will be presented, to
help guide clinicians diagnosing and treating their patients.

Definition and epidemiology
Over the past 15 years, the definition of IBS has evolved, driven largely by expert opinion and
based on studies that have identified symptoms that discriminate those labelled as IBS from
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organic disease, as well as factor analyses that have identified clear symptom clusters (Table
1).2 Classically, IBS presents with abdominal pain or discomfort that is relieved by defecation
or is associated at its onset with a change in stool frequency (either an increase or decrease) or
a change in the appearance of the stool (to either loose or hard). The absence of red flag (alarm)
symptoms such as gastrointestinal bleeding, weight loss, fever, anaemia or an abdominal mass
support such a symptom complex as IBS rather than as structural disease.4 A number of other
comorbid conditions may occur more often than expected by chance in those with IBS,
including gastro-oesophageal reflux, genito-urinary symptoms, fibromyalgia, headache,
backache and psychological symptoms.2 Hence, IBS can present to a number of different
subspecialists and is often initially misdiagnosed.2

IBS can be subdivided into those who tend to have predominant diarrhoea or predominant
constipation.2,3,5 There is also a group of IBS patients who have mixed constipation and
diarrhoea. To complicate matters, those with one predominant bowel pattern can alternate with
the other. Highly variable bowel symptoms support a diagnosis of IBS, but the coexistence of
abdominal pain and disturbed defecation remains a sine qua non for diagnosis.

IBS is a remarkably common condition according to population-based studies (Fig. 1).2,3,6 In
Western countries, including the USA and Australia, approximately 10% of the general
population fulfil the Rome criteria for IBS, although many do not ever consult for the problem.
IBS overlaps with a number of other unexplained gastrointestinal symptom complexes,
including chronic constipation and dyspepsia, suggesting that these conditions may not be
discrete entities, but represent disorders with a common aetiopathogenesis.7 In the West, there
tends to be a female predominance but this is not seen in the East.8 It has been postulated that
IBS is underdiagnosed in Asia and the condition will increase in prevalence because of changes
in diet and infectious risk factors.8

Pathophysiology
Traditionally, IBS has been conceptualized as a condition of visceral hypersensitivity (leading
to abdominal discomfort or pain) and gastrointestinal motor disturbances (leading to diarrhoea
or constipation).2,3 The gastrointestinal motor disturbances identified, including changes in
intestinal transit, do not easily explain mixed or alternating IBS.3 Some have suggested that
these abnormalities are secondary to psychological disturbances rather than being of primary
relevance.2,3 However, not all patients with IBS have significant psychological overlay and
referral bias may partly account for the psychological associations.2,3 Hints as to why visceral
hypersensitivity and gastrointestinal motor disturbances may arise are emerging.

Postinfectious and inflammatory IBS
There is now convincing evidence that IBS can arise after bacterial gastroenteritis in up to one-
quarter of cases.3 For example, a Spanish study reported that the relative risk of developing
IBS after Salmonella gastroenteritis was increased eightfold in the subsequent year.9 How
often subclinical cases of gastroenteritis account for those who develop IBS without a history
of preceding gastroenteritis is unknown.

There is also accumulating evidence that a subgroup of patients labelled as IBS have subtle
inflammatory bowel disease, although the exact prevalence of these findings in IBS overall
remains unclear.3 For example, lamina propria T lymphocytes are increased in those with
documented postinfectious IBS and in those with non-postinfectious IBS compared with
controls.10 Mast cells have also been observed to be increased in those with non-postinfectious
IBS based on quantification methods.10 Using conventional histological criteria, these biopsies
are normal. Hence, we have probably been overlooking subtle inflammatory bowel disease in
IBS in the past.

Talley Page 2

Intern Med J. Author manuscript; available in PMC 2007 January 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Not only are there subtle inflammatory changes in colonic biopsies in IBS, but there is also
evidence that there is a change in peripheral cytokine profiles in IBS reminiscent of those seen
in inflammatory bowel disease. For example, an abnormal interleukin (IL)-10/IL-12 ratio has
been observed in IBS, suggesting a pro-inflammatory (Th-1) state.11 Based on evidence such
as this, application of the label functional to IBS now seems rather inappropriate.

Serotonin dysregulation
Whether inflammation can alter mucosal control of motility is an area of active research
interest.3 Serotonin, present largely in the enterochromaffin cells in the gut, is a major regulator
of the peristaltic reflex and sensory relays in the gut.12 Two lines of evidence support the view
that serotonin regulation is abnormal in IBS. The release of serotonin in plasma appears to be
reduced in those with constipation-predominant IBS and increased in diarrhoea.13 In a seminal
paper, rectal biopsy specimens were assessed in patients with IBS, ulcerative colitis and
controls.14 A defect in serotonin signalling was noted in both IBS and ulcerative colitis, with
a reduction in normal mucosal serotonin and serotonin transporter immunoreactivity in both
diseases.14 This implies that there may be a real molecular defect in IBS, which conceivably
is acquired possibly after infection.

Bacterial overgrowth
In the presence of dysregulated gastrointestinal motor function, it is conceivable that stasis
promotes small intestinal bacterial overgrowth to occur, inducing fermentation and leading to
production of excess gas. The gas in turn may be trapped and induce some of the symptoms
of IBS, including discomfort and bloating.15 There is some direct and indirect evidence in
support of this hypothesis, which has management implications, although further work is
required to confirm the observations.15

Central dysregulation
Psychosocial factors do appear to be important in IBS, although whether these factors directly
alter gastrointestinal function remains uncertain.2,3 It is also possible that gastrointestinal
dysfunction modulates central processes too. For example, there is good evidence now that
abuse in childhood or adulthood is associated with IBS, although whether it is of aetiological
importance remains in dispute.16 Anxiety and depression are also common in IBS.2,3 Some
have conceptualized IBS as a somatization disorder, but the clear evidence for an organic
pathophysiology makes this unlikely.3,16

There are differences in brain responses in patients with IBS that have been documented. For
example, measures of regional cerebral blood flow during rectal distention have shown that
IBS patients have greater activation of the anterior cingulate cortex, amygdala and dorsomedial
frontal cortex, in contrast to patients with ulcerative colitis and controls.17 It has been
postulated that the brains of people without IBS are better able to activate endogenous pain
inhibition areas. This could represent a genetic predisposition to IBS. The antidepressant
amitriptyline has been shown to reduce rectal pain and this has been correlated to activation
of the right prefrontal cortex, right insula and perigenual anterior cingulate cortex.18 Such
central changes might explain the potential benefit of antidepressants in IBS.

Genetics
Twin studies and familial studies suggest that there is a genetic contribution to IBS, although
the importance of this remains in dispute.19 A search for candidate genes continues, with the
working hypothesis that environmental factors likely play an important role in the pathogenesis
in the genetically primed individual.
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Diagnosis
Diagnosis of IBS is based on positive history of abdominal discomfort or pain associated with
disturbed defecation (the Rome criteria), in the absence of obvious alarm features.2,3,20 It is
no longer a diagnosis of exclusion; there is good evidence that a positive diagnosis is robust.
20 Furthermore, current evidence does not suggest that blood tests, stool studies, abdominal
imaging or endoscopy are required to make a diagnosis in the setting of positive symptoms
and no alarm features. A negative colonoscopy does not appear to improve reassurance or
quality of life in IBS.21

One area of controversy surrounds coeliac disease that can present with typical symptoms of
IBS in the absence of weight loss or other obvious features. It has been estimated that testing
for coeliac disease serologically (typically using tissue transglutaminase) is cost-effective,
assuming the prevalence of coeliac disease exceeds 8% in patients with IBS in local clinical
practice.22 Further work is needed to confirm that coeliac disease is an important problem in
terms of misdiagnosis in those with Rome criteria for IBS, but at this stage testing seems
reasonable.

Management
A positive diagnosis complemented by reassurance, explanation and investigation of
psychosocial issues is all important in the management of IBS. Medical treatment options,
however, remain limited; most current therapies do not target the likely underlying
aetiopathogenesis.

The placebo response in IBS is approximately 40% in clinical trials.23 Making use of the
placebo response seems sensible. Providing self-help information seems to be beneficial based
on a randomized study in primary care, where the introduction of a guidebook resulted in a
60% reduction in primary care consultations.24 There are good patient-based materials
available, which might be useful.25 Patient support groups exist and all those with persistent
or troublesome symptoms certainly should be encouraged to join these organizations.

Dietary therapy for IBS is of limited value.26,27 There is now reasonable evidence that
constipation will improve with an increased fibre intake, but pain and diarrhoea probably do
not do any better on fibre than with placebo.26,27 However, anecdotally some with diarrhoea
will have a firming up of their stools with the introduction of fibre. Fibre supplements may be
better tolerated but need to be started at a low dose and built up slowly because of the increase
in bloating that often occurs with their use. Antispasmodic agents have been shown in clinical
trials to probably be superior to placebo in terms of improvement of abdominal pain; however,
the quality of the trials has not been high.3 Mebeverine seems to be a useful drug and is worth
a trial.27

If diarrhoea is a predominant problem, loperamide is useful and will reduce diarrhoea, but will
not alter abdominal pain or other IBS symptoms over placebo based on the current published
reports.26,27 Use of the drug to prevent episodes of diarrhoea in those with symptoms after
meals or stress can be particularly useful.

Antidepressants are often prescribed for patients with resistant symptoms.26,27 The low-dose
tricyclic antidepressants are thought to potentially work locally and centrally. They may be
particularly useful in those with more diarrhoea than constipation because of anticholinergic
effects, although the evidence supporting their use in IBS subgroups is still limited. Secondary
amines such as desipramine or imipramine tend to have less anticholinergic side-effects.
Unfortunately, even with low dose, side-effects limit their use. It is reasonable if benefit accrues
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to continue treatment for approximately 6 months and then taper off the medication based on
clinical experience (but not clinical trials).

Tegaserod is a serotonin type 4 agonist that has been shown to have modest efficacy in
constipation-predominant IBS in women.26,27 There is no convincing evidence of efficacy in
men, although the clinical trials were underpowered to determine efficacy here. The drug
appears to be reasonably safe, although diarrhoea and headache are well-recognized side-
effects. There have been reports of ischaemic colitis in patients on tegaserod, but there appears
to be an increased incidence of ischaemic colitis in IBS and these reports may not reflect a
cause-and-effect correlation.25 The major problem with tegaserod use in Australia is its cost.
Alosetron is a serotonin type 3 antagonist that has been shown to be efficacious in women and
men with diarrhoea-predominant IBS.27,28 The efficacy may be less in men based on recent
clinical trial data.28 The drug is available in the USA, but ischaemic colitis and severe
constipation have limited its use.

Several antibiotics to treat suspected bacterial overgrowth in IBS has gained momentum
following recent trials. There is evidence that rifaximin, a non-absorbable antibiotic, may be
superior to placebo in terms of reducing some IBS symptoms, although large, high-quality
clinical trials are yet to be conducted and the length of response remains unknown.29 Based
on the current evidence, it is premature to recommend treatment with antibiotics. Probiotics
(e.g. bifidobacterium) may be an alternative approach and seem promising.11

Alternative therapies
Several alternative approaches have been used to try and manage IBS.25 There is evidence
that sleep is disturbed in some patients with IBS and this has led to work with melatonin as a
sleep-promoting agent. In one randomized trial from Singapore, 3 mg of melatonin at bedtime
for 2 weeks did reduce abdominal pain as well as rectal pain sensitivity.30 Further work is
needed to assess the value of melatonin in IBS.

Psychological treatments have been tested in IBS and current evidence does support the view
that these approaches can reduce symptoms and improve well-being.2,3 Some have suggested
that this is because psychological therapies activate endogenous pain regulation pathways in
the brain. Hypnosis is one method where there is increasing empirical evidence of benefit,
although large randomized controlled trials are lacking.31

Conclusion
Currently, IBS is relatively straightforward to diagnose based on clinical grounds. However,
management remains frustrating, as current treatments largely do not target the underlying
pathogenesis, but rather take a symptom-based approach. Cure of IBS will rely on further
understanding the underlying causes and pathophysiology and developing treatments that can
prevent and/or reverse these abnormalities. There is now hope that in the future this will indeed
be possible. Hence, research into IBS and related, unexplained gastrointestinal syndromes is
currently in a particularly exciting phase. Expect to see current research findings translate into
clinical practice in the relatively near future.
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Figure 1.
Prevalence of irritable bowel syndrome (IBS) and other major functional gastrointestinal
disorders in an Australian population sample based on Rome II criteria.6 n = 762; ▨ females;
□ males.
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Table 1
Rome III criteria for irritable bowel syndrome

• 3 months or more

• Abdominal discomfort or pain at least 3 days per month

Relieved by defecation

Associated with a change in stool appearance (form)

Associated with a change in stool frequency

Adapted from Drossman et al.1
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