EDITORIAL

Gut Microbiota, Inflammation and Symptomatic Diverticular
Disease. New Insights into an Old and Neglected Disorder
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In an era when inflammatory bowel disease (IBD)
attracts much attention from researchers and enjoys the
fruits of innovative approaches to therapy and irritable
bowel syndrome (IBS) undergoes a true renaissance as
a subject of active scientific enquiry, colonic diverticula
and their complications remain relatively forgotten. This
despite the fact that diverticulitis and its sequelae are more
common than IBD and that some of its complications, such
as perforation, accompanied by a significant mortality [1-3]
whereas IBS, despite its impact on quality of life, does not
kill people. In England, for example, over half a million
hospital admissions (mostly emergencies) for diverticular
disease were recorded over a 10-year period up to 2006; the
30-day mortality was 5% and the one-year mortality 15%
[4]. More staggering is the estimate that as many as 20% of
all who possess diverticula (referred to as diverticulosis) will
experience an inflammatory complication of the condition;
when one realizes that as many as 60% of 70 year olds
in the West harbor diverticula that true prevalence of the
condition becomes evident [1, 2]. Furthermore, some recent
data from both England and the United States suggest that
hospitalization rates for diverticulitis are increasing and,
especially, among younger people [4-6].

While it is has been recognised for some time that a
sizable proportion of patients who suffer an acute episode of
diverticulitis may suffer a recurrence, it has, recently, become
evident that others may experience more chronic symptoms
in the aftermath of acute diverticulitis. In one series, 25%
of a total of 162 patients followed prospectively following
a sigmoid colon resection for acute diverticulitis suffered
chronic symptoms [7]. A pathological basis for these chronic
symptoms was provided by the description of inflammatory
changes around diverticula [8] and of a more frank process,
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peridiverticular colitis, or segmental colitis associated with
diverticulosis (SCAD), in a minority [8-10]. Whether the
latter is a true manifestation of diverticular disease or a
variant of IBD remains controversial [9].

The other issue is the much debated association between
uncomplicated diverticular disease and gastrointestinal
symptoms. Initially the term “symptomatic diverticular
disease” was assigned to the combination of diverticula
and lower gastrointestinal symptoms; others questioned
this concept suggesting that it represented no more than
the coincident occurrence of IBS in an individual who just
happened to have sigmoid diverticula. While longitudinal
studies suggest that the outcome for these patients (however
defined) is benign [11], there is now some evidence to
suggest that painful diverticular disease may, indeed, be a
real entity related, at least in part, to ongoing inflammation
and its effects on neuromuscular function in the colon [12-
15]. Perhaps the most definitive support for this concept
comes from a report of symptomatic remission following
sigmoid resection among a group of patients described as
suffering from “smouldering” diverticular disease [16].
Most were found to have chronic inflammatory changes
in the resected specimens and over three-quarters were
still in remission one year following surgery. Reports of
symptomatic responses to anti-inflammatory agents, such
as mesalazine also support this concept [17-23].

Regardless of one’s opinion regarding either the
pathogenesis of chronic symptoms in the aftermath of
acute diverticulitis or the integrity of the link between
uncomplicated diverticulosis and symptoms, a common
thread begins to emerge, the possibility that low-grade
inflammation may be fundamental to the pathophysiology of
symptoms in both scenarios. This suggestion becomes all the
more intriguing in the context of the active exploration of the
roles of immune activation and/or low-grade inflammatory
processes in the pathogenesis of IBS. In the latter, subtle
changes in cell populations and cytokine profiles both in the
mucosa and the systemic circulation have been identified
with some consistency and it has been postulated that the
ability of a variety of mediators released by activated mast
cells, lymphocytes and other cells involved in the immune
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response to modulate motor and sensory neurons, as well as
muscle function, in the gut, could explain the initiation and
perpetuation of symptoms in this common disorder [24]. If
such subtle changes are being invoked as important in IBS
why not accept that the more gross inflammatory changes
that seem so well described in diverticular disease could also
generate a clinical expression? What initiates and maintains
this immune activation/inflammation? In IBD, where the
inflammatory response is orders of magnitude more intense
and even macroscopically obvious, there is now a large body
of evidence to implicate the gut flora (or, more correctly,
microbiota) and the host response to it. Microbiota-host
interactions are also now invoked as important in IBS, one
of the strands of evidence used to support this argument
being the beneficial effects of certain strains of probiotics
[25-30]. While changes in the colonic microbiota are
clearly critical to the pathogenesis of such complications of
diverticula as diverticulitis and peri-diverticular abscesses,
more subtle changes in the microbiota have also been
postulated as important to more chronic manifestations of
diverticulosis. Hard data on the latter is, however, not at
present available. The intestinal epithelium is exposed to
the bacterial antigens of the commensal microflora on a
daily basis, an interaction that induces a state of “controlled”
inflammation and leads to the induction of systemic immune
tolerance and IgA secretion [31]. The enteric flora also helps
to sustain the function and integrity of the epithelial barrier
and its blood supply, promotes the development of the gut
associated lymphoid tissue (GALT) and is essential for the
development of gut motility [32]. Alterations in the number,
distribution and composition of enteric bacteria may disrupt
this balance, as evidenced by the consequences, to the host,
of enteric exposure to pathogens or small intestinal bacterial
overgrowth [33]; local quantitative or qualitative changes in
the colonic bacterial population could, thus, be seen to induce
the inflammatory and neuromuscular changes associated
with symptomatic diverticular disease.

It is from our greater understanding of the commensal
flora, as well as from clinical and experimental studies, that
the concept of probiotics (“good” bacteria) emerged; the
current interest in these organisms stems from their potential
to advance our understanding of the bacterial flora and to
serve as new therapeutic options in the management of
gastrointestinal disease [34]. Given the size and diversity of
the colonic flora as well as the fundamental role of the flora
in colonic homeostasis, as well as in determining the physical
nature and chemical composition of feces, it should come as
no surprise that colonic disorders have been a major focus
for those engaged in this area. In IBD, IBS and diverticular
disease species and strains that exert anti-inflammatory
effects have of course, been of special interest.

For all of these reasons, some interest in a potential
role for probiotics in diverticular disease has been spurred,
not only by the recognition that bacterial “colonization”
or entrapment within diverticula is a prerequisite of the
development of acute diverticulitis, but also by the potential
for probiotics to modify the persistent, yet localized,

inflammatory state that may prevail in some patients in
between acute episodes of diverticulitis [36] and that may
underpin the development of symptoms among those with
uncomplicated diverticular disease. These observations
have encouraged the use of anti-inflammatory approaches,
including probiotics. Indeed, a small number of controlled
and uncontrolled studies generally support a role for
probiotics, either alone or in combination with mesalazine in
diverticular disease [21, 22, 36]; data to date are insufficient
to generate clear recommendations. Lamiki and colleagues in
the March issue of this journal now provide further support
for probiotics in IBS [37].

These authors studied 46 patients with symptomatic but
uncomplicated diverticular disease. In an open study, patients
were prescribed a probiotic cocktail containing L acidophilus
strain 145, L helveticus ATC 15009 and Bifidobacterium spp
420 in a medium enriched with a number of plant extracts
which may have exerted prebiotic effects and followed for
6 months. Prior to randomization patients had experienced
an average of 1.2 symptom episodes per month; at the end
of the study 68% of the patients had remained asymptomatic
throughout the entire six-month study period. While one has
to remain cautious in the interpretation of such observations
in a non-randomized, non-placebo controlled study in a
symptom-based disorder, a complete remission rate of
this magnitude sustained for such a long period of time
is impressive and indicates that this approach, at the very
least, deserves further study. One additional feature of this
study that deserves comment is the rigorous approach that
the authors took to confirming the transit and viability of the
ingested strains and to demonstrating their ability to alter the
colonic microbiota.

These findings also add further ammunition to the
growing body of evidence to suggest, firstly, that “painful
diverticular disease” may well be a real entity [38] and,
secondly, that alterations in the colonic microbiota, be
they very local or more generalized, together with the
immune response that they engender may be of fundamental
importance to the genesis of the more chronic manifestations
of this common disorder be they pain, disturbances in bowel
habit or recurrent diverticulitis [39, 40]. It is to be hoped that
clinical investigators worldwide will take up the gauntlet
that Lamiki and colleagues, as well as other investigators,
have thrown down.
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