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Abstract

Distal colitis (DC) can be effectively treated with topical
5ASA agents. Suppositories target the rectum while
enemas can reliably reach the splenic flexure. Used in
combination with oral 5ASAs, the control of the inflamm-
ation is even more effective. Unfortunately, resistant
DC does occur and can be extremely challenging to
manage. In these patients, the use of steroids, immu-
nosuppressants and the anti-tumor necrosis factor o
agents are often required. These, however, can be
associated with systemic side effects and are not always
effective. The investigation of new topical therapeutic
agents is thus required as they are rarely associated
with significant blood drug levels and side effects are
infrequent. Some of the agents that have been proposed
for use in resistant distal colitis include butyrate, cycl-
osporine and nicotine enemas as well as tacrolimus
suppositories and tacrolimus, ecabet sodium, arsenic,
lidocaine, rebamipide and Ridogrel® enemas. Some of
these agents have demonstrated impressive results but
the majority of the agents have only been assessed in
small open-labelled patient cohorts. Further work is thus
required with the investigation of promising agents in the
context of randomized double-blinded placebo controlled
trials. This review aims to highlight those potentially ef-
fective therapies in the management of resistant distal
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colitis and to promote interest in furthering their investi-
gation.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory condition
that is characterised by a life-long course of clinical
remissions and exacerbations. Up to 15% of patients suffer
a severe attack of their disease that requires hospitalisation
at some stage during their life. While the management
of these exacerbations have traditionally been dependent
upon steroid therapy, a not insignificant proportion of
patients fail to respond“’2J and even in those patients
who do respond, 25% of them are dependent on the use
of steroids to maintain disease control”. Inflammation
confined to the rectum occurs in approximately 25%
of UC patients and, although this results in distressing
symptoms including stool frequency, tenesmus, urgency
and bleeding, it can often be managed within the
community. Resistant ulcerative proctitis, however, can
be extremely challenging to manage. When topical rectal
5ASA and steroid medications fail, oral agents including
the 5ASAs, azathioprine (AZA)/6-mercaptopurine (6MP)
and steroids may be employed but they do not always help.
Infliximab, a medication that binds the proinflammatory
cytokine tumor necrosis factor (TNF) q, can also be
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effective in these patients with a clinical response in 68%
and remission in about a third™*®. There ate still, however,
a significant proportion of UC patients who do not obtain
clinical improvement, let alone remission, with these
agents. It is for these patients that new and novel therapies
require investigation.

TACROLIMUS SUPPOSITORIES AND
ENEMAS

Tacrolimus and cyclosporine are classical calcineurin
inhibitors that are widely used as immunosuppressive
medications with some promising results observed in
UC™. Calcineurin, or protein phosphatase 2B (PP2B), is
a ubiquitously expressed cytosolic Ser/Thr protein phos-
phatase that is highly conserved in cukaryotes”. Tt has the
ability to dephosphorylate a broad range of proteins and
can regulate interleukin (IL)-2, IL.-4 and interferon (IFN)
ym expression as well as modulating the activity of tran-
scription factors like NF-xB"". Enhanced NF-kB activ-
ity is well desctibed in Crohn’s disease (CD) and UC and
induces the proinflammatory cytokines IL-1f3, IL-6 and
TNFo expression. It is primarily through the reduction in
the levels of these cytokines that clinical remission may be
achieved.

The efficacy of oral tacrolimus has been examined
in the management of medication resistant CD and UC.
Unfortunately, the majority of these studies have been
open labelled with only one randomised controlled trial
reported in UC". This demonstrated a short-term clinical
improvement but without a significant increase in the
remission rate, potentially due to low patient numbers.
Despite this, there are numerous open labelled studies in
both UC and CD that suggest efficacy in the short term
and with promising long-term data™'". The evidence
would suggest, however, that the blood trough level
should be at least 10 ug/L in order to achieve the best
efficacy (therapeutic range 5-20 ug/L), but the higher
the trough level, the more likely a patient will suffer an
adverse effect. These, unfortunately, can be numerous and
include hypertension, nausea and diarrhea, hematological
abnormalities and renal impairmentm. Increased rates
of skin cancers is also a concern” supported by animal
studies”. Overall assessment of the current published data
in inflammatory bowel disease (IBD), therefore, suggests
some efficacy but it is unclear if tacrolimus will induce
remission and it can be associated with serious adverse
effects™.

Topical tacrolimus has been effective in the treatment
of perioral and perineal inflammation in paediatric CD
patients with resolution of symptoms in 75%"1. Work
examining topical petianal tacrolimus therapy in adult CD
patients also demonstrated clinical efficacy™ and although
tacrolimus is absorbed well transdermallym, only low
trough levels of tacrolimus are detected in the blood™. In
these preliminary studies, the use of topical tacrolimus was
associated with very few side effects. Long-term topical
use, as with oral formulations, may be associated with an
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increased risk of skin cancer formation. Epidemiological
evidence, however, would suggest that the risk is low and
localised to the tacrolimus-treated sun-exposed skin™**,
Two recent studies have started to investigate the effi-
cacy of rectal tacrolimus in resistant distal colitis. In the
first, 8 UC patients with inflammation to a maximum of
30 cm from the anus were included. All patients had dem-
onstrated disease resistant to numerous medications both
standard and experimentalm. Following 4 wk of topical ta-
crolimus, 75% (6/8) of patients achieved clinical remission
with oral corticosteroids ceased in the majority of patients.
The second study examined the use of topical tacrolimus
in 19 patients with resistant distal colitis. Twelve patients
received tacrolimus suppositories and 7 tacrolimus enemas.
Clinical and histological improvement was observed in 10
of 12 patients treated with tacrolimus suppositories but
there was no significant benefit in the majority of patient
receiving the tacrolimus enemas®”, potentially due to the
lower concentration of tacrolimus at the mucosal surface
with the enema preparation. No major side effects were
reported in either of the studies and the preparations were
well tolerated. As these studies demonstrate encouraging
results in a difficult-to-treat patient population, further
randomised placebo controlled trials are warranted.

CYCLOSPORINE ENEMAS

The use of intravenous cyclosporine (CsA) has been well
described as an effective rescue therapy in up to 80%
of acute severe steroid-refractory UC patients”". The
intravenous therapy is then followed by oral CsA for a
period of 3 mo while the patients are transitioned onto
long-term immunomodulator therapy with AZA/6MPP",
Despite the use of these agents, however, many patients
will relapse and require colectomy within 12 mo"¥,
Concerns over the safety profile of CsA, even at a low
oral dose®™ has, however, resulted in a reluctance for some
clinicians to use this medication.

The topical use of CsA as an enema in distal UC was
first described in 1989, The bioavailability of CsA was not
measurable for both the oil and water suspension enemas
suggesting that the systemic absorption of CsA following
retention enemas is negligible and unlikely to be associated
with systemic side effects”™”". Two open labeled stud-
ies have been reported in the management of treatment-
resistant left-sided UC but none has specifically investigated
proctitis. In the first, of 10 patients with left-sided UC, 50%
responded with 350 mg cyclosporine nightly enemas for 4
wk”. The second study observed that 7 of 12 UC patients
improved with 250 mg CsA administered daily as a reten-
tion enema"”. The single randomized placebo-controlled
trial of CsA enemas in left-sided ulcerative colitis, however,
demonstrated that at 4 wk, 40% of patients receiving CsA
responded compared with 45% of those who received
placebom]. This is similar to the findings for tacrolimus
enemas and may also be related to the concentration of the
medication at the mucosal sutrface. To date, the use of CsA
suppositories has not been investigated.
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BUTYRATE ENEMAS

NF-«B activation is important for the activation of inflam-
mation in UC. Butyrate, a short chain fatty acid (SCFA),
demonstrates anti-inflammatory effects through the de-
crease in the translocation of NF-kB into the nucleus of
lamina propria macrophages'"”. Inflammation in UC may
be due, in patt, to a state of enetgy deficiency of the co-
lonic mucosa secondary to impaited SCFA production, up-
take or utilization, while butyrate appears to be the SCFA
that is most actively metabolized by the colonic mucosa.
The use of butyrate enemas may, therefore, potentially re-
verse any state of energy deficiency.

Examination of butyrate enemas in patients suffet-
ing distal UC demonstrated promising results in the initial
open labelled studies. In the first of 2, 6 of 10 patients
treated with nightly butyrate enemas responded while
4 obtained clinical remission'"; in the second, out of 9
patients there was endoscopic and histological improve-
ment in 7 following 2 wk of therapy"™. In a single-blinded
placebo-controlled study, 10 UC patients with distal colitis
untesponsive or intolerant to standatrd therapy received 2
wk of butyrate enemas and then 2 wk of placebo in ran-
dom order. Following butyrate irrigation, stool frequency
decreased while the passage of blood ceased in 9 of 10
patients'™!

Unfortunately, the randomized, double blind, placebo-
controlled studies have been less impressive. The first
investigated 40 patients with mild to moderate distal colitis
but there was no statistical difference detected between the
number of patients who improved with butyrate enemas (»
=14) compared to placebo (z = 5)*. A second study of 38
patients also failed to demonstrate a better clinical outcome
with a clinical improvement obsetved in 37% of butyrate-
treated compared to 47% of placebo-treated patients™. A
third 6-wk double-blind, placebo-controlled trial of SCFA
enemas that included sodium butyrate (40 mmol/L), in 91
patients only demonstrated an improvement in 33% of
SCFA enemas-treated patients compated to 20% of those
who received placebo. Again, these were not significantly
different™. Thus, although all the studies commented
that there was some efficacy with the use of butyrate in a
subset of patients and to obtain as response there may be
a need for prolonged mucosa contact, butyrate enemas do
not appeatr to be superior to placebo in the treatment of
distal colitis.

ECABET SODIUM ENEMAS

Ecabet sodium (ES) is a 12-sulfo dehydroabietic acid
monosodium salt derived from an ingredient found in
pine resin. It is primarily a non-absorbable protectant and
following oral administration, the intestinal absorption
rate is only between 3% and 7%, ES appears to bind to
proteins in a non-specific manner as the amount bound
is almost constant regardless of the ES concentration. ES
binding, however, does appear to be pH dependant with
greater binding at low pH due to a higher hydrophobicity.
Increased binding may also occur through the interaction
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between the negative charge of the dissociated sulfate moi-
ety of ES at low pH and the positive charge of the pro-

Clinical studies have demonstrated efficacy for ES in
the management of gastritis and gastric ulceration due to
its affinity for adherence to the gastric mucosa and to fi-
brinogen located on the gastric ulcer base". This was also
observed to be the case for the rat model of colitis [follow-
ing 9 d ingestion of dextran sodium sulphate (DSS) added
to the drinking water]. In this model, rectally administered
ES bound at greater rates to damaged mucosa than to the
normal intestinal lining™. Two open labelled studies have
also investigated the utility of ES in the management of
distal UC. In the original study, 7 patients demonstrated
clinical, endoscopic and histological remissions following
twice daily rectal administration for 2 wk™”. In the second
study the findings were less impressive with all six patients
responding to ES administration following up to 7 wk of
therapy but none achieved remission”". High binding of
ES to sites of intestinal inflammation was again demon-
strated in the first of these studies suggesting that, as for
its proposed primary mode of action in gastric inflamma-
tion, the clinical benefit of ES in colonic inflammation can
be attributable to its role as a coating agent.

Mucin is the major component of the intestinal mucus
batrier and is produced by intestinal goblet cells. Goblet
cell loss, diminished mucin production and epithelial cell
damage accompany the histological changes observed with
the active inflammation associated with UC. Loss of goblet
cells and attenuation of the mucus protective barrier has
also been observed in murine models of colitis, including
mice with mutations in the MUCZ gene that have a sub-
optimal mucosal barrier and are more susceptible to the
colitis induced by luminal toxins®™. These animal models
develop chronic transmural enterocolitis due to an aberrant
immune response against normal enteric pathogens. When
animals, however, are maintained in germ-free conditions,
colitis does not develop[53’55]. In these animal models, it is
the combination of a breakdown in the protective barrier
between the colon luminal contents and intestinal mucosa
with the presence of an intact colonic flora that promotes
intestinal inflaimmation. As ES has the ability to provide
a barrier against the translocation of luminal antigens
into the intestinal wall, it is thus not unreasonable that
a beneficial effect following its use may be observed in
patients with resistant proctitis. Further studies, however,
are still required to adequately assess the role, function and
efficacy of ES in the topical management of distal colitis.

LIDOCAINE ENEMAS

Lidocaine was first proposed in 1988 as a treatment of
DC based on the hypothesis that hyper-reactivity of the
autonomic nerves may play a role in the pathogenesis of
UCH. Efficacy has since been shown to reduce the level
of acute inflammation in the trinitrobenzene sulfonic acid
(ITNBS) and DSS rat models of colitis””*. The initial
open-labelled study into UC investigated the use of 2%
lidocaine gel (400 mg twice daily) and included 28 patients
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with proctitis, all of who responded clinically within 3-12
wk. The cohort also included 49 patients with DC and of
these, 41 responded following 6-34 wk of therapy. De-
spite these impressive results, however, no further studies

have been published.

EPIDERMAL GROWTH FACTOR ENEMAS

Epidermal growth factor (EGF) is a 1207-amino-acid
precursor that is found in the gastric juices (500 ng per
liter)™. As it can stimulate healing[ﬁm, it has warranted in-
vestigation with preliminary human studies suggesting that
the topical use of EGF can enhance skin wound healing[m]
while systemic EGF can be beneficial in the management
of necrotizing enterocolitis. In the proximal gastroin-
testinal tract, however, EGF is cleaved to a less active form
and under physiological conditions very little luminal EGF
ever reaches the colon. Circulating levels of EGF are also
low and not readily available to the gastrointestinal mu-
cosa.

The use of EGF enemas (5 mg in 100 mL) in the
management of left-sided UC was assessed in a random-
ized, double-blind placebo-controlled trial in 24 patients.
After 2 wk of therapy, all patients who received EGF had
improved with 10 of 12 (83%) in remission compared
with 1 of 12 in the control group (8%, P < 0.001). The
endoscopic and histological scores were all significantly
better in the EGF than placebo group™. Unfortunately,
despite these impressive results no further investigations
into the use of EGF in distal colitis have been undertaken
ot have not yet been published.

REBAMIPIDE ENEMAS

Rebamipide [2-(4-chlorobenzoylamino)-3-[2-(1H)-quino-
linon-4-yl]-propionic acid] is able to stimulate the produc-
tion of endogenous prostaglandins and accelerate the
healing process . Tt also reduces the intestinal inflamma-
tion in both the TNBS and DSS rat models of colitis>*’.
The first open-labelled study investigating its use included
11 patients with steroid resistant/dependant proctitis or
DC"", Histological improvement and clinical remission
in 9 patients was demonstrated after 12 wk of twice daily
administration of 150 mg rebamipide in 1.5% carboxy-
methylcellulose at pH 6.34. A further open-labelled study
demonstrated clinical remission in 5 of 16 patients while
another 2 demonstrated a marked improvement after 4
wk of therapy[()g]. The final open-labelled study treated
20 patients for 3 wk with 11 achieving clinical remission
and 16 responding endoscopicallym. As yet, however, no
randomized double-blind, placebo-controlled studies have
been undertaken.

NICOTINE ENEMAS

As UC is largely a disease of non-smokers, the use of
nicotine in its management has been investigated. It has
several modes of action that could potentially reduce
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intestinal inflammation including effects on the gut motil-
itym and immune function”". The open labelled use of a
nightly enema containing 6 mg of nicotine for 4 wk was
examined in 17 UC patients. All were non-smokers and
16 of 17 improved their St Mark’s score, stool frequency
and urgency improved in 12 patients and the endoscopic
and histological scores improved in 10", The only ran-
domized placebo-controlled study that investigated the
use of 6 mg nicotine enemas for 6 wk in 104 patients with
active UC, however, demonstrated no significant benefit
with nicotine over placebo enemas with clinical remission
achieved in 27% patients on active treatment and 33% on
placebom.

ARSENIC ENEMAS

The use of arsenic suppositories for the management of
resistant proctitis was first described over 30 years agom
but the mechanism of action remains unknown. How-
ever, there has only been a single small open labeled study
that investigated the use of Acetarsol®” suppositoties twice
a day for 4 wk in 10 patients. These suppositories contain
68 mg of 3-acetamido-4-hydroxyphenylarsonic acid which
1s organic arsenic. In 9 of these patients, the symptoms
and endoscopic signs of proctitis resolved within 2 wk.
Despite the promising findings of efficacy, in 6 patients
the arsenic was absorbed systemically with the total inot-
ganic arsenic blood level considered to be in the hazard-
ous rangem. Unfortunately, despite anecdotal reports of
efficacy, no further studies have been published on the use
of this agent in distal UC.

THROMBOXANE ENEMAS

Thromboxanes are produced in excess in the inflamed in-
testinal mucosa of IBD patients and in isolated intestinal
cells and peripheral blood mononuclear cells in patients
with CD. Inhibitors of thromboxane synthesis have also
been shown to reduce the release of TNFo by human
macrophages. The open labeled use of the thromboxane
synthase inhibitor and receptor antagonist, Ridogtel®, has
been investigated in 11 patients as an enema in left-sided
UC. Mucosal thromboxane levels were reduced in all pa-
tients but the level of the anti-inflammatory mediators
IL-6 and TNFo were unchanged. Five patients responded
clinically to the treatment but this was not always associat-
ed with a decrease in the endoscopic or histological scores
of inflammation”®. This preliminary study may suggest
some efficacy to this therapy but as yet no further studies
have been undertaken.

CONCLUSION

When topical 5ASA and steroid medications fail, distal
ulcerative colitis and proctitis can be extremely challenging
to manage. Oral agents and anti-TNFq therapy may be
employed but they do not always help. The use of oral
medications is also frequently associated with systemic
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side effects while the use of topical agents is rarely associa-
ted with significant systemic drug levels. Unfortunately,
despite there being a number of potentially useful topical
therapeutic agents reported in the literature, medicat-
ions like tacrolimus suppositoties and tacrolimus, ecabet
sodium, arsenic, lidocaine, rebamipide and Ridogrel®
enemas have only demonstrated clinical efficacy in open-
labelled studies. In those novel agents that have undergone
randomised studies, butyrate, cyclosporine and nicotine
enemas did not demonstrate efficacy above that observed
for placebo, while, despite impressive evidence for epider-
mal growth factor enemas, there has only been a single
small study. It does appear, however, that the mucosal
medication concentration and/or contact time may be im-
portant for these agents to work suggesting that perhaps
enemas are not the best method of administration and
that suppositoties could be more appropriate. It is, howev-
er, more than obvious that further investigation is required
before any of these agents can be considered as routine in
the management of resistant ulcerative proctitis and distal
colitis.
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