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Introduction

It is clear that the intestinal flora, and interactions between
these flora and the host, contribute strongly to the patho-
genesis of Crohn’s disease (CD). Modification of the
intestinal flora by various modalities has been explored in
animal models of gut inflammation and in the human set-
ting. In this issue, Shafran and Burgunder [1] illustrate the
outcomes of the use of rifaximin, a non-absorbable anti-
biotic, in the setting of CD. This report incorporated the
retrospective analysis of rifaximin use in 68 adults with
active CD. These individuals were treated with rifaximin
for a median of 16.6 weeks, with almost all treated with
600 mg daily. Overall, two-thirds of these patients were
noted to enter remission with rifaximin therapy.
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Intestinal Flora, Antibiotics, and Crohn’s Disease

Currently, the precise aetiology of CD is unclear. The best
accepted hypothesis is of interactions between the intestinal
microorganisms (or their by-products) and the gastrointes-
tinal mucosa, with a consequent dysregulated response, in
genetically predisposed individuals [2—4].

Many investigators have examined aspects of the
intestinal flora over recent years. Studies have focused on
various individual organisms: these include Mycobacte-
rium paratuberculosis, Bacteroides vulgatus, Listeria
monocytogenes and Escherichia coli subtypes amongst
many others. To date, none of these organisms have been
conclusively shown to be implicated in CD. Some recent
studies have focused upon the mucous-associated flora—
organisms inhabiting the mucous layer adjacent to the
intestinal epithelium [5, 6]. Organisms in this niche include
the enterohepatic Helicobacters and non-jejuni Campy-
lobacters, such as Campylobacter concisus.

As well as studies examining the potential roles of
individual organisms in the pathogenesis of CD, several
studies have examined the overall patterns of the flora in
CD. These studies have utilised various molecular tech-
niques, such as FISH, to define the balances between par-
ticular groups of bacteria in the setting of CD and in the
normal control gut. However, these studies have provided
some conflicting results, which may reflect differences in
methodologies and in the source of the study material. In a
recent study, Swidsinski et al. [7] described the findings of
FISH using paraffin-embedded faecal cylinders and dem-
onstrated differences in the biostructure of the flora in CD
compared to controls.

There is much data, from animal models and human
observations, supporting the central role of the intestinal
microflora in the pathogenetic events of CD. In murine
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models of gut inflammation, mice maintained in conven-
tional conditions develop disease, whereas those housed
under germ free conditions do not [8]. Treatment of
interleukin (IL)-10 deficient mice with either antibiotics or
probiotics leads to prevention or attenuation of the colitis
[9, 10]. Furthermore, diversion of the colonic contents from
an area of inflammation can lead to resolution or prevent
recurrence of disease: these findings are reinforced by the
finding of inflammatory changes consequent to the flow of
intestinal contents into excluded ileal segments [11]. In
addition, various therapies that are shown to or implicated
in modification of the flora, are able to improve inflam-
mation in some individuals.

Therapies that modify the intestinal flora include
exclusive enteral nutrition [12], probiotics and antibiotics
[9, 10]. Animal data supports antibiotics having anti-
inflammatory effects; studies in patients with CD show
some support for metronidazole and ciprofloxacin. Metro-
nidazole has particular roles in preventing the recurrence of
disease after surgically induced remission, in perianal
disease and may have a role in colonic CD [13]. This drug
does not, however, have a role in UC (except for in
pouchitis). Although data supports these agents, this data is
not strong, and antibiotic use is limited to response and side
effects.

It is important to note that while antibiotic therapy has
been shown to be effective in some studies, the precise
mechanism of action is not understood. At this point in
time the microbe(s) implicated in CD pathogenesis have
not been identified, and it is not clear whether such
microbes are the cause of CD or simply perpetuate
inflammation due to a leaky epithelial barrier. Further
investigation of host-microbial interactions is vital to
determining which antibiotics are likely to be effective and
at what point in the disease process.

Rifaximin and Crohn’s Disease

Rifaximin is a non-systemic antibiotic, since it is essen-
tially non-absorbable from the gut. It has particular indi-
cations for traveller’s diarrhoea. There has been interest in
recent years in the potential roles of rifaximin in CD.

Shafran and Johnson [14] evaluated rifaximin in an
open-label study of 29 patients with active CD. These
patients with mild to moderate elevated disease activity
scores (CDAI) were administered rifaximin 200 mg TID
for 4 months and were assessed over time for changes in
CDAI scores. On an intention to treat basis, the group had a
43% fall in CDAI scores over the 4-month period
(P < 0.0001). Almost 60% of patients entered remission by
the end of the trial period. Side-effects included abdominal
pain, fatigue, and headache.

@ Springer

This open-label study has been followed by a PC-RCT
involving the comparison of two dosage regimens of Rif-
aximin to a placebo arm in a total of 83 patients with mild-
moderate CD [15]. Overall, the group receiving 800 mg
twice daily had less treatment failures and had superior
induction of remission compared to once daily adminis-
tration or placebo (in those with elevated CRP).

A retrospective review of rifaximin in children was
published last year [16]. This report incorporated 23 chil-
dren, with approximately half having CD and half ulcera-
tive colitis. Overall, 61% of these children had experienced
benefits from rifaximin monotherapy; improvements
included resolution of diarrhoea and abdominal pain.

There is also a short report of so-called “ecological
niche” therapy, whereby three individuals with active CD
were given Rifaximin to induce remission and then main-
tained with probiotic therapy [17]. This case-based expe-
rience suggests an interesting role for antibiotic therapy in
the management of CD.

Shafran and Burgunder [1] further extended our under-
standing of the potential roles of rifaximin in a study, albeit
retrospective, which collated the clinical outcomes of 68
patients with CD who had been treated with rifaximin
during a 4-year period. These individuals were prescribed
rifaximin for various reasons, including patient reluctance
to use immunomodulators or intolerance of immunomod-
ulators. A subset (n = 18) had received rifaximin mono-
therapy and a further group had received corticosteroids
along with rifaximin. Overall, around two-thirds of the
patients had a response with reduction in PCDAI. The
response rates were greater in those who had not received
corticosteroids along with rifaximin (but this may reflect a
greater severity of disease in the latter group). A further
feature of note in this single-centre report is that rifaximin
appeared to be helpful in the maintenance of remission in a
small group of individuals.

The next steps in this story should be a coordinated and
consistent approach to dosing regimens, elucidating the
specific groups of patients most likely to respond to rif-
aximin, and establishing clear biological and clinical out-
comes to rifaximin therapy. Such studies are now required
to fully and clearly define the roles that this drug may have
in the management of CD in both adults and children.

Conclusions

This study provides retrospective data of the use of rifax-
imin in a real-life clinical setting and confirms prior case
series and clinical trial data. Rifaximin appears to be
establishing an indication in the management of CD. Fur-
ther prospective studies are now required to elucidate the
full extent and nature of this role.
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