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rritable Bowel Syndrome (IBS) is a common and
sometimes disabling syndrome which has been
reported to affect up to 10–15% of adults in North
America (1) and Western Europe (2,3); inflammatory
bowel disease (IBD), though less common, affecting
approximately 0.5% of the Canadian population (4), is
not rare. It should come as no surprise, therefore, that
these entities should, on occasion, coincide or coexist,
albeit by happenstance. Recent descriptions of
immune activation and even subtle mucosal inflammation in IBS have raised the possibility of a more fundamental relationship between IBS and IBD. This
review will address two issues: firstly, at a pathophsyiological level, the relationships between IBS and IBD
and, secondly, in a clinical context, the interpretation
of IBS-type symptoms among IBD patients in apparent
remission.
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IS IBS PART OF THE SPECTRUM OF IBD?
In past decades, when IBS sufferers were commonly
employed as “controls” in IBD studies, IBS was
regarded as a mere nuisance to be occasionally tolerated by the hoi polloi of that rarefied community, the
IBD confraternity. The very suggestion that IBD, a disorder populated by innumerable T-cell subsets and
complexities of mucosal immunology and human
genetics comprehensible only to that elite cadre of
practitioners and clinical researchers possessed of the
intellectual prowess to enter this field, had anything in
common with IBS, a messy, vague and marginal entity,
would be treated with the scorn it deserved and dismissed with derision. How things have changed? As
yet another T cell subset failed to deliver, the litany of
cytokines and chemokines possibly linked to IBD
stretched even further into a darkening horizon and yet
another gene mutation disappointed, the gaze of the
IBD-ologist began to wander and, reluctantly, and
secretly (as no self-respecting IBD aficionado could
admit in public that he or she was dabbling in the dark
arts of IBS) began to rest on IBS. Meanwhile, though
handicapped by an inferior intellect and an ignorance
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of the immunological lexicon, those lowly beings that
labored in the dry barren fields that heretofore had
been IBS research had stumbled (it was surely beyond
their powers to actually develop new concepts) on
some findings that brightened their landscape. Several
of these observations have raised the heretical proposition that IBS and IBD may have some commonalities.
In IBD there is abundant evidence, firstly, from animal models, secondly, from such natural experiments, in
man, as diversion of the luminal stream and, finally,
from extensive immunological research, to indicate a
central role for the gut flora in the initiation and perpetuation of the inflammatory process. Though still an
emerging field, evidence to support a role for luminal
factors in IBS can be garnered from two main sources;
the role of prior infection in the initiation of IBS and the
influence of alterations in the gut flora on IBS.
Clinicians who have dealt with IBS for several
years will have seen patients, formerly in perfect
health, who, following exposure to gastroenteritis, have
gone on to develop frank IBS; the concept of postinfectious IBS (PI-IBS) has now been described in considerable detail in several large series (5,6). A variety of
clinical and demographic factors have been shown to
increase the risk for the development of IBS following
bacterial gastroenteritis: female gender, past history of
anxiety or depression, more severe clinical course of
gastroenteritis and a persistent inflammatory response
in the colonic mucosa. Most recently some genetic factors that seem to predispose to PI-IBS have been identified (7); interestingly, the genes implicated code for
interleukins and epithelial barrier factors considered
relevant to the pathogenesis of IBS, in general (8). The
ability of infectious agents, such as Clostridium difficile (9), to trigger relapses of existing IBD have been
recognized for decades; what is new is the possibility
that the onset of IBD, like IBS, may be triggered by an
enteric infection (10). While the above studies have
examined the consequences of an acute enteric infection on the intestine, others have suggested that more
chronic alterations in the enteric flora may also influence the development of IBS (11); a concept that is, as
yet, supported by rather less evidence.
The other area, which has revealed a convergence
of factors that seem to be relevant to the pathogenesis
of both IBS and IBD, is that of the host immune
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response. Clearly central to the development and
course of IBD, mucosal and systemic immune
responses are now generating considerable interest in
IBS. With some consistency, elevated levels of the proinflammatory cytokines interleukin (IL)-6 and IL-8
have been demonstrated in the peripheral circulation in
IBS (12–14). Others have examined various components of the mucosal immune response and have variably demonstrated activation of mast cell (15–19) and
lymphocyte populations (20–23), as well as increased
epithelial barrier permeability (24,25), altered expression of cytokine-related genes (26,27), upregulation of
Toll-like receptors (TLR’s) (28) and increased levels
of β-defensin 2 (29). Involvement of TLR’s and
β-defensin 2 provides support for engagement of the
microbiota with the host immune system in IBS.
One is tempted to ask, therefore, is IBS part of the
spectrum of IBD? Not only is this suggestion premature given the preliminary and often unconfirmed
nature of these observations, but the evidence that is
available points to both quantitative as well as qualitative differences in the immune response between IBS
and IBD. Thus, whereas in IBD the response is overt
inflammation which can be visualized both macroscopically and microscopically, the changes in IBS are
much more subtle and should be referred to as immune
activation rather than inflammation. Furthermore, as
evidenced by the description of normal fecal levels of
calprotectin (29,30), neutrophils do not participate in
the response in IBS, in contrast to IBD and the profile
of cytokine gene expression in, and release from, the
colonic mucosa differs quite dramatically between the
two disorders (26). That these immunological differences are clinically relevant is evidenced by the observation that IBS does not transition to IBD. Other
pathophysiological differences also speak to the separateness of these disorders: whereas IBS reflects the
interactivity of the central nervous systems (as evidenced, for example, by the primacy of stress as a
symptom precipitant and by the demonstration of
abnormalities in CNS perception of visceral events)
IBD is dominated by pathology peripherally in the gut
and is far less influenced by central input. The bottom
line: IBS may feature some interesting immunological
(continued on page 34)
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and microbiological aspects, whose primacy in its
pathophysiology remains to be defined, but it is not
IBD. Clinical observations support this conclusion.
While the IBD patient may give a history of IBS-type
symptoms extending over several years before the
diagnosis of IBD is ultimately made (31), this represents a failure to diagnose IBD rather than the evolution of IBS into IBD. Indeed, the prevalence of IBD is
no greater among those with a definitive diagnosis of
IBS than among the general population (32). Furthermore, lymphocytic (or microscopic) colitis, a disorder
that bears some clinical and pathophysiological similarities to IBS, has also been rarely observed to evolve
into full-blown IBD (33).

WHAT IS THE SIGNIFICANCE OF IBS-TYPE
SYMPTOMS IN THE IBD PATIENT?
It has long been recognized that some IBD patients can
present with IBS-type symptoms during periods of
apparent remission of their IBD. Indeed, a number of
studies have associated the occurrence of these IBStype symptoms with impaired quality of life among
IBD patients in remission (34,35). One study evaluated
patients with either UC or CD who had been in apparent remission of their IBD for at least one year; 23% of
ulcerative colitis patients and 57% of the Crohn’s
patients reported IBS-type symptoms (35). Furthermore, while the psychological well being of the IBD
patients, as a whole, was no different from that of a
control population, those who reported IBS-type
symptoms experienced more anxiety and depression
and a reduced sense of well being. Another example of
a potential interaction between IBS and IBD is the irritable pouch syndrome (IPS), described among patients
who have undergone a total colectomy with the creation of an ileal pouch for ulcerative colitis and who
present with symptoms suggestive of pouchitis but
whose pouch looks normal (36).
Do these disparate findings represent a true association between IBD and IBS or, rather, the effects of
sub-clinical IBD on a gut that has a limited symptomatic repertoire? The pathology and pathophysiology
of intestinal motor changes in inflammatory bowel diseases, as well as the effects of inflammation on the
enteric nervous system, certainly provide a pathophys34
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iological basis for the development of IBS-type symptoms in IBD (37,38). In muscle, altered contractility,
increased collagen deposition, enhanced expression of
MHC class 2 and ICAM-1 and modified cytokine production have all been documented in relation to inflammation (39). Abnormalities described in the enteric
nervous system include morphologic changes in neurons and glial cells, alterations in the release of a variety of neuro-peptides and neuro-transmitters, such as
nitric oxide, vaso-active intestinal peptide (VIP) and
PACAP, enhanced expression of nerve growth factor
(NGF), activation of sensory afferents (perhaps via calcitonin gene-related peptide (CGRP) and, very interestingly, expression of MHC class 2 (HLA-DR) antigens
on enteric glial cells and glial sheaths in the mucosa
and submucosa. The latter observation indicates that
chronic inflammation, such as occurs in IBD, may lead
to significant changes in the phenotype of both smooth
muscle and enteric neurons, to the extent that they can
assume immunological functions, leading to a self-perpetuating cycle of interactions between inflammatory
cells and the enteric neuro-muscular apparatus, per se.
These changes have been noted in the context of
inflammation limited to the mucosa and even at sites
remote from the area of inflammation.
How then does the clinician interpret IBS-type
symptoms in the IBD patient who seems to be in
remission; is he or she dealing with coincident IBS, a
statistically plausible occurrence, or do these symptoms reflect on-going inflammation generating the
various complaints that constitute IBS through the
mechanisms outlined above? These are important
questions, which have very significant implications for
the further assessment and ultimate management of the
patient. No one wants to embark on steroids, immunosuppressants and immunomodulators for what turns
out to be IBS!
We recently addressed this issue in 106 consecutive
IBD patients attending an IBD clinic and who appeared
to be in clinical remission by standard criteria; 62 had
Crohn’s disease (CD) and 44 had ulcerative colitis
(UC). Despite being considered to be in clinical remission by the predefined criteria, 37 (60%) of CD patients
and 17 (39%) of UC patients fulfilled Rome ΙΙ criteria
(continued on page 36)
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for IBS (30). CD patients with IBS symptoms were
more likely to be smokers and to have a higher Crohn’s
disease activity index (CDAI) though all CDAI’s were
less than 150. Among the UC patients, those with IBS
symptoms had significantly impaired quality of life
scores. Most revealing, however, were results of assays
for faecal calprotectin in both forms of IBD. Calprotectin is a calcium- and zinc-bound protein which
accounts for 60% of the soluble proteins in the cytosol
of neutrophil granulocytes and has been shown to be a
very sensitive indicator of ongoing inflammation in IBD
(40). In our study, calprotectin levels among both CD
and UC patients with IBS symptoms were eight to
twelve-fold higher than both control subjects and IBS
patients and two to three-fold higher than those CD and
UC patients who were symptom free. Given that calprotectin levels are within the normal range in IBS
patients, in general (29,30), these findings provide clearcut evidence that low-grade IBD can produce IBS-type
symptoms but this is not IBS! Instead, the presence of
these symptoms in the IBD patient must be assumed,
until proven otherwise, to represent the effects of lowgrade inflammation and to reflect the non-specificity of
the gut’s symptomatic repertoire. To further increase the
clinical challenge, it has been demonstrated in experimental animal models and observed in man that persistent low-grade inflammation may give rise to motor and
sensory changes at some remove from the site of inflammation (37–39). Given what we know of interactions
between immune activation and motor and sensory
nerve function in the gut it stands to reason that the IBS
patient who actually develops IBD will be more likely
to exhibit motor dysfunction and visceral hypersensitivity accompanied by their associated symptoms.

CONCLUSIONS
Despite recent explorations of contributions of lowgrade inflammation and immune activation to irritable
bowel syndrome, these changes are subtle and quantitatively and qualitatively different to those seen in IBD.
While these observations provide insights into clinically relevant interactions between immune activation
at a molecular level and gut dysfunction, the intensity
of the immune response is orders of magnitude less
than that seen in IBD; IBS is not a form of IBD.
36
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Though it stands to reason, given their prevalence in
the West, that IBS and IBD are likely to occur in the
same patient by mere coincidence, IBS-type symptoms
need to be interpreted with great caution in the IBD
patient, even when they appear in remission. Recent
clinical evidence, as well as a considerable body of
experimental data, suggests that such symptoms reflect
low-grade inflammation and its effects on gut muscle
and nerve, and should, therefore, be regarded as indicative of IBD activity until proven otherwise. n
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