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Abstract: Patients with ulcerative colitis (UC) limited to distal
segments of the colon and rectum are often poorly represented in
large clinical therapeutic trials, yet they constitute up to two-thirds
of all UC patients. The propensity of UC to be most severe distally
has also resulted in many oral or systemic therapies with lower levels
of therapeutic success and mucosal healing in the distal regions of
the colon. Topically administered mesalamine and corticosteroid
agents have been utilized for decades in patients with distal UC
but are often poorly accepted by patients and their prescribing
physicians due to difficulties in administration and embarrassment.
Formulation advances in the mesalamine preparations have led to
the addition of topical 5-aminosalicylic acid (5-ASA) foams and
gels to the existing options of liquid enemas and suppositories.
Comparable advances in the use of topical corticosteroids have
also taken advantage of the development of topical budesonide
and similar safer corticosteroid preparations that promise clinical
efficacy while delivering fewer systemic corticosteroid side effects.
Combination therapy with oral and topical 5-ASA agents, or with
topical 5-ASA and topical corticosteroid compounds, has further
expanded the armamentarium for prescribers. Novel topical
applications of currently existing therapies such as tacrolimus and
cyclosporine show varying degrees of promise; the growing area of
biologic and novel small molecules raises the possibility of a new
wave of topically applied therapies for patients with distal UC and

ulcerative proctitis.

Icerative colitis (UC) is a chronic inflammatory bowel
disease (IBD) characterized by inflammation of the rectal
and colonic mucosa. UC involves the rectum in 95% of
cases and may extend continuously to more proximal parts of the
large intestine. The extent of the disease is typically categorized as
ulcerative proctitis (endoscopically visualized disease up to the rec-
tosigmoid junction), left-sided colitis (extending from the sigmoid
to the splenic flexure), or extensive colitis (extending beyond the
splenic flexure).’ Some classification systems may also list ulcerative
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proctosigmoiditis, whereby the inflammation involves the
rectum and the sigmoid colon.

The extent of disease is not always stable, and the risk
for proximal progression of the disease has been shown
in approximately 50% of patients.” Nevertheless, distal
disease is much more common than extensive colitis,
involved in approximately two-thirds of UC patients.*
The clinical course of UC is highly variable and ranges
from a single mild episode to potentially life-threatening
severe continuous disease. Approximately 25% of all UC
patients will eventually undergo colectomy.’ The different
treatment options are usually determined by the severity
and extent of the disease.® More distal disease will enable
the option to treat with rectally administered local thera-
pies, allowing for direct delivery of the drug to inflamma-
tion sites in the distal colon and reduced systemic drug
exposure.”” However, these agents are often underused

in this population of patients,”®

mostly due to patients’
preferences but also due to health care provider bias or
unfamiliarity with these products.®>!® Topical therapies
may be administered alone in patients with distal disease
or together with oral therapies (combination therapy) in
patients with more extensive disease, in which case the
therapies are often withdrawn once a patient has achieved
a satisfactory clinical response or remission. Failure of
topical therapies may require advancement to combina-
tion with oral therapies or to systemically active agents.
This article examines the current state of the litera-
ture regarding the eflicacy and safety of different topical
treatment options for patients with distal UC. Similar
reviews of oral and systemic options for patients with UC
provide more in-depth summaries of their use.'"" Figure
1 shows a strategy to assist in the choice of an initial and
subsequent topical treatment in these patients.

Topical Treatments

5-Aminosalicylic Acid

Suppositories Sulfasalazine- or mesalamine-based com-
pounds, or 5-aminosalicylic acids (5-ASAs), have been
used for treating UC patients for several decades and are
first-line therapy for patients with ulcerative proctitis.
The first placebo-controlled trial in UC was performed
in 1965.'8 Thereafter, the effect of 5-ASA drugs given
topically on mild to moderate distal UC was assessed
thoroughly. Induction of remission was demonstrated
in several randomized, controlled studies in which both
clinical”® and endoscopic®® remission were achieved in
approximately 80% of the patients. This was also shown
in a Cochrane review from 2010, demonstrating rectal
5-ASA superiority in comparison to placebo for induc-
ing clinical, endoscopic, and histologic improvement
and remission, with an odds ratio of 6 to 8 compared to

placebo.?! The dose and frequency were not constant in
all studies. Nevertheless, at least for ulcerative proctitis,
the use of 5-ASA suppositories in the range of 500 mg
to 1 g*% has led to these doses being recommended for
the induction of clinical remission in several international
guidelines.”*® Regarding the efficacy of maintaining
randomized, double-blind,
placebo-controlled studies confirmed the usefulness of the
5-ASA agents for periods of up to 2 years.**® The same
effect was also shown in a Cochrane review, indicating

remission, several other

significant advantage over placebo in maintaining clinical
and endoscopic remission.”” Again, no dose-response rela-
tionship was observed. For patients achieving remission
with this treatment, some clinicians advocate continuing
the same dose as a maintenance long-term therapy?; how-
ever, remission rates with 2 to 3 weekly treatments have
also been shown to be comparable to daily use.””? The
safety profile of 5-ASA suppositories has been comparable
to placebo in randomized, placebo-controlled trials, with
the most common adverse events related to gastrointesti-
nal intolerance.*

Enemas Mesalamine enemas are first-line therapy for
patients with left-sided UC or proctosigmoiditis. The yield
of 5-ASA enemas was evaluated in several randomized,
placebo-controlled studies more than 30 years ago.’"%
Once-daily enema demonstrated clinical, endoscopic, and
histologic remission in the majority of patients experienc-
ing mild to moderate left-sided colitis. More recently, the
effect on patient-reported, health-related quality of life
was demonstrated in patients with active UC receiving
1 g of 5-ASA for 4 weeks in combination with oral
5-ASA.* The clinical and endoscopic improvements
occurred as eatly as 15 days after administering the drug
(78% and 67%, respectively),* with better effects seen
in 4 to 6 weeks. A post-hoc analysis®® of 2 previously
published studies’*® demonstrated the early effect of this
drug. In the first study, 31.4% of patients in the treatment
arm reported no rectal bleeding vs 5.5% in the placebo
arm by day 2 (P<.00006). By week 3, both studies demon-
strated significantly higher rates of remission (48.6% and
57.9% in the treatment groups vs 9.6% and 18.2% in the
placebo groups, respectively).

The minimal dose needed to achieve effect was also
studied thoroughly in several clinical trials.**¥ Doses
of 1, 2, and 4 g were assessed in mild to moderate UC
patients. Compared with placebo, clinical, endoscopic,
and histologic improvement or remission occurred in a
greater percentage of patients receiving any dose of 5-ASA
with a similar frequency across dose groups. One study
demonstrated a small difference favoring the dose of
4 g, although the benefit did not reach statistical signifi-
cance.* The efficacy of 5-ASA enemas was also examined
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Determine proximal extent of inflammation®
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Figure 1. Decision tree for initial and subsequent topical therapies in patients with mild to moderately severe ulcerative proctitis,

proctosigmoiditis, or left-sided ulcerative colitis.
5-ASA, 5-aminosalicyclic acid.

*As measured from anal verge on sigmoidoscopy or colonoscopy.

for the maintenance of remission in patients with mild
to moderate distal UC, mostly in addition to oral treat-
ment. Both 5-ASA enema alone®® and the combination
of 5-ASA enemas with oral 5-ASA* resulted in a lower
rate of relapse compared to placebo or use of oral 5-ASA
alone. These studies demonstrated a very low relapse rate
of 18.2% to 25.0% after 1 year of treatment, although
the small treatment group size may limit the reliability of
these findings.
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Foams Mesalamine foams or gels may be considered first-
line therapy in patients with ulcerative proctosigmoiditis
in countries where these formulations are available. In an
effort to improve drug delivery to the inflamed mucosa
as well as patient adherence to treatment, foam enema
formulations of mesalamine have been developed. A study
comparing patient acceptance of a liquid and a foam
enema containing 5-ASA in 233 patients with active distal
UC showed a significantly higher proportion of patients
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receiving the foam enema accepting treatment compared
to liquid enemas, as the foam formulations were more
comfortable, more practical, and easier to retain, and
interfered less with daily living.*” Two randomized, con-
trolled studies have evaluated the efficacy of foam formu-
lation of 5-ASA for patients with mild to moderate distal
UC. Pokrotnieks and colleagues evaluated the efficacy of
low-volume 5-ASA foam (1 g/30 mL; total volume, 60
mL) in a group of 111 patients with mild to moderately
active ulcerative proctitis, proctosigmoiditis, or left-sided
UC.* Clinical remission was more frequent in the foam
group than in the placebo group (65% vs 40%; P<.008)."!
High-volume (1 g/60 mL; total volume, 120 mL) 5-ASA
foam has been shown to be therapeutically equivalent to a
standard 5-ASA enema (4 g), achieving 64.9% and 69.5%
remission after 4 weeks of treatment, respectively.** Endo-
scopic remission was similar as well (33.3% vs 33.9%,
respectively). The tolerability of the 2 formulations was
also comparable. When evaluating 330 patients for effi-
cacy and safety, clinical remission rates at week 6 were
77% on low-volume foam vs 77% on high-volume foam
(P=.00002 for noninferiority). The low-volume foam was
associated with a lower frequency of severe discomfort,
pain, and retention issues.®

Gels Another treatment formulation is mesalamine rectal
gel preparation. A randomized, controlled trial compared
daily 2-g gel enemas vs 2-g foam for induction of remis-
sion in 103 patients with mild to moderate left-sided UC
or proctosigmoiditis.* After 4 weeks of treatment, clinical
remission was achieved by 76% of mesalamine gel-treated
patients and 69% of foam-treated patients (P=.608).
Endoscopic remission rates at week 4 were 51% and
52% for the gel and foam enemas, respectively (P=.925).
The patients receiving the gel formulation reported less
difficulty in retaining the product, less discomfort with
administration, and less bloating.

Comparison Between Oral and Topical
5-Aminosalicylic Acid
Several studies have investigated the advantage of topical
mesalamine over the oral formulation in patients with
mild to moderate distal UC for induction of therapy.
Nevertheless, no significant difference was found between
the 2 treatment options, both in an individual study*® and
in a meta-analysis combining the data.”” For maintenance
therapy, when intermittent topical 5-ASA was compared
to oral therapy, the relapse rate was significantly lower with
the topical therapy (relative risk [RR], 0.38-0.64).%%
Besides its use as monotherapy, topical treatment
with 5-ASA can be used as an adjunct treatment option
to augment efficiency of oral therapy. In a 2012 meta-
analysis, Ford and colleagues demonstrated a significant

reduction in the risk of failure to achieve remission with
combined therapy compared with oral 5-ASA alone (RR,
0.65).” In addition, one of the studies included in the
meta-analysis demonstrated shorter mean time to remis-
sion in the combined therapy arm.** There was no sig-
nificant difference in the rate of adverse events between
patients receiving combination and oral 5-ASAs.

Corticosteroids

Corticosteroids have traditionally been used in patients
with IBD due to their anti-inflammatory effects, speed
of onset, and low cost. Traditional corticosteroids (eg,
prednisone, prednisolone, hydrocortisone) can be
administered by intravenous, oral, or topical routes, the
latter including suppositories, foams, and enemas. The
systemic use of corticosteroids poses significant risk for
both short- and long-term side effects, including diabe-
tes, adrenal insufficiency, and osteoporosis.”’ As a result,
mesalamine-based products are preferred, particularly for
long-term therapy. Topically applied corticosteroids offer
the advantages of a more targeted treatment with fewer
systemic effects.

New second-generation corticosteroids have lower
bioavailability due to extensive first-pass metabolism in
the liver, resulting in reduced systemic side effects® and
adrenal suppression.*”* Two main products are available,
beclomethasone dipropionate (BDP) and budesonide,*!
which are delivered in enema, foam, or suppository con-
figurations.

Enemas Two randomized, controlled, double-blind
studies of patients with active distal UC have demon-
strated endoscopic and histologic response to budesonide
enema (2 mg) after 4 weeks® and 6 weeks.”? In the lat-
ter study, a dose-response relationship was also shown.
Remission was achieved in 19% of patients in the 2-mg
budesonide group (P<.05) and in 27% of patients in the
8-mg budesonide group (P<.001) compared with 4%
in the placebo group.” Doses lower than 2 mg have not
shown benefit over placebo. BDP enema (3 mg) was as
effective as prednisolone (30 mg) in inducing clinical
remission (29% vs 25%, respectively) and response (40%
vs 47%, respectively).®® When compared with 5-ASA,
BDP has achieved similar results, with a clinical remis-
sion rate of 36.7% in the BDP group and 29.2% in the
5-ASA group.>® Comparing 5-ASA to budesonide yielded
a statistically significant benefit to the former in achiev-
ing clinical remission. Week 4 remission was 63.5% for
budesonide enemas and 77.2% for mesalamine enemas

(P<.05).%

Foams Similar to 5-ASA products, the need for bet-
ter adherence and comfort, especially in the setting of
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inflamed colonic mucosa, has advanced the development
of foam formulation in addition to enema. A 2006
randomized, controlled trial evaluated clinical response
in 541 patients to either budesonide foam or enema.”
Clinical remission rates were 60% for budesonide foam
and 66% for enema (P=.02 for noninferiority). Both for-
mulations were safe and no drug-related serious adverse
events were observed. Because of better tolerability
and easier application, most patients (84%) preferred
the foam formulation. In addition, a comparison of
budesonide foam with classic corticosteroid rectal foam
therapies demonstrated similar efficacy (remission rates
of approximately 50%).%¢

Budesonide foam also has additive treatment effects
in patients already receiving oral mesalamine. Foam
addition to oral mesalamine (dose <4.8 g) yielded better
success in achieving clinical remission defined by a Mayo
score of 1 or less, no rectal bleeding, and either no change
or an improvement in stool frequency.”’

Combination 5-Aminosalicylic Acid and Topical
Corticosteroid Therapies

The combination of topical mesalamine and cortico-
steroids may be of benefit as well to either treatment
separately. BDP (3 mg) and mesalamine (2 g) enemas
produced significantly better clinical, endoscopic, and
histologic results than either agent alone, with endo-
scopic improvement in 100% of patients treated with the
combination vs 75% treated with BDP and 71% in the
5-ASA group.’® Combinations of mesalamine and corti-
costeroids in enemas and suppositories may be offered by
various compounding pharmacies that can customize the
combinations and concentrations of each agent. Figure 2
displays various strategies for treating patients with refrac-
tory distal colitis.

Other Therapeutic Approaches

Tacrolimus Suppositories

Tacrolimus delivered as a topical ointment has been stud-
ied in a few small trials. Lawrance and Copeland reported
remission with reduction or cessation of corticosteroids
in 6 of 8 patients with refractory ulcerative proctitis or
proctosigmoiditis limited to 30 cm after 8 weeks of ther-
apy.* Lawrance and colleagues subsequently conducted
a double-blind, randomized, placebo-controlled trial of
rectal tacrolimus (0.5 ng/mL) for 8 weeks; the benefit of
the drug over placebo was so apparent (clinical response
in 73% vs 10%; P=.004) that the study was stopped
after just 20 patients due to ethical concerns.”® Mucosal
healing was seen in 73% vs 10% on placebo, and clinical
remission occurred in 45% vs 0% of patients, respectively.
These benefits were observed with no safety findings.

Location: Add a suppository or foam
to nighttime liquid enema.

Timing: Dose topical therapies 2 or 3
times a day.

« Typically use suppository or foam for the
daytime dosing

Duration: Long-term maintenance
therapy may be required.

» May be able to dose 1 or 2 times weekly to
maintain response

Figure 2. Strategies for refractory distal colitis utilizing topical
therapies.

More recently, Jaeger and colleagues reported on a
retrospective analysis of 23 patients with ulcerative proc-
titis refractory to combined topical and systemic therapies
who received tacrolimus suppositories (2 g) twice daily.®
The authors reported that 52.3% of patients achieved
clinical remission, defined as a clinical activity index score
of less than 4. Mean serum tacrolimus levels were 5.5 ng/
mL, suggestive of systemic absorption. Adverse events
were reported in 1 patient with elevated serum creatinine
(fully reversible after cessation of therapy), hand tremor,
headache, and fatigue.

Cyclosporine Enemas

Cyclosporine is widely heralded as an extremely effective
agent for UC when given intravenously; there are far less
data on topical administration in patients with distal
colitis. Although open-label experiences have reported
response rates of 50% or higher with nightly retention
enemas,®®* a placebo-controlled trial failed to show ben-
efit vs placebo.®?

Nicotine Enemas and Other Experimental Therapies

Investigations into the potential protective role of
nicotine in patients with UC included open-label and
placebo-controlled studies of nicotine enemas in patients
with distal colitis. Although an initial open-label study
had promising results with clinical, endoscopic, and
histologic score improvements,* there was no benefit seen
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in a subsequent 6-week, 104-patient, placebo-controlled
trial with nicotine enemas.®

Multiple other experimental therapies have been
studied in patients with distal UC but are beyond the
scope of this review; as the use of biologic and novel
small-molecule agents continues to expand, there will
hopefully be further dedicated studies of their efficacy in

this patient population.
Conclusion

Patients with distal UC are often an overlooked popula-
tion with IBD, as its characterization tends to translate
into undertreatment and continued patient symptoms.
Coupled with the higher rate of more debilitating symp-
toms arising from the rectum and distal colon, this has
resulted in unnecessary patient suffering. The advent of
various formulations of rectally applied 5-ASA and cor-
ticosteroids, along with the substitution of traditional
corticosteroids with safer agents such as budesonide, has
resulted in more topical options for patients with distal
colitis. The application of alternative agents, such as tacro-
limus, as well as upcoming anticipated studies with some
of the newer biologic and novel small-molecule agents
being developed for IBD, raise the possibility of further
advances in the field, higher patient satisfaction, and bet-
ter health.

Dr Cohen serves on the speakers bureau for AbbVie and
Takeda; serves as a consultant for AbbVie, Celgene, Jans-
sen, Pfizer, and Takeda; and has conducted clinical trials
for AbbVie, Boehringer Ingelheim, Celgene Corp, Crohn’s
& Colitis Foundation of America, Genentech, Gilead, Hol-
lister, Medimmune, Pfizer, Receptos, Schwarz Pharma, Seres
Therapeutics, and Takeda. His spouse serves on the Board
of Directors for Aerpio Therapeutics, Novus Therapeutics,
and Vital Therapies, Inc. Dr Weisshof serves on the speakers
bureau for AbbVie, Takeda, and Janssen.

References

1. Satsangi J, Silverberg MS, Vermeire S, Colombel J-E. The Montreal classification
of inflammatory bowel disease: controversies, consensus, and implications. Guz.
2006;55(6):749-753.

2. Park SH, Kim YM, Yang S-K, et al. Clinical features and natural history of
ulcerative colitis in Korea. Inflamm Bowel Dis. 2007;13(3):278-283.

3. Molinié F, Gower-Rousseau C, Yzet T, et al. Opposite evolution in incidence
of Crohn’s disease and ulcerative colitis in Northern France (1988-1999). Gut.
2004;53(6):843-848.

4. Portela F Magro E Lago P, et al. Ulcerative colitis in a Southern European
country: a national perspective. Inflamm Bowel Dis. 2010;16(5):822-829.

5. Langholz E, Munkholm P, Davidsen M, Binder V. Course of ulcerative coli-
tis: analysis of changes in disease activity over years. Gastroenterology. 1994;107
(1):3-11.

6. Harris MS, Lichtenstein GR. Review article: delivery and efficacy of topical
5-aminosalicylic acid (mesalazine) therapy in the treatment of ulcerative colitis.

Aliment Pharmacol Ther. 2011;33(9):996-1009.

7. Kornbluth A, Sachar DB; Practice Parameters Committee of the American Col-
lege of Gastroenterology. Ulcerative colitis practice guidelines in adults: American
College of Gastroenterology, Practice Parameters Committee. Am | Gastroenterol.
2010;105(3):501-523.

8. Seibold F, Fournier N, Beglinger C, Mottet C, Pittet V, Rogler G; Swiss IBD
Cohort Study Group. Topical therapy is underused in patients with ulcerative
colitis. J Crohns Colitis. 2014;8(1):56-63.

9. Cohen RD. Review article: evolutionary advances in the delivery of ami-
nosalicylates for the treatment of ulcerative colitis. Aliment Pharmacol Ther.
2006;24(3):465-474.

10. Kane SV. Systematic review: adherence issues in the treatment of ulcerative
colitis. Aliment Pharmacol Ther. 2006;23(5):577-585.

11. Cohen RD, Dalal SR. Systematic review: rectal therapies for the treatment
of distal forms of ulcerative colitis. nflamm Bowel Dis. 2015;21(7):1719-1736.
12. Cohen RD, Woseth DM, Thisted RA, Hanauer SB. A meta-analysis and
overview of the literature on treatment options for left-sided ulcerative colitis and
ulcerative proctitis. Am J Gastroenterol. 2000;95(5):1263-1276.

13. Qureshi AI, Cohen RD. Mesalamine delivery systems: do they really make
much difference? Adv Drug Deliv Rev. 2005;57(2):281-302.

14. Regueiro M, Loftus EV Jr, Steinhart AH, Cohen RD. Medical management of
left-sided ulcerative colitis and ulcerative proctitis: critical evaluation of therapeu-
tic trials. Inflamm Bowel Dis. 2006;12(10):979-994.

15. Regueiro M, Loftus EV Jr, Steinhart AH, Cohen RDj; Inflammatory Bowel
Disease Center. Clinical guidelines for the medical management of left-sided
ulcerative colitis and ulcerative proctitis: summary statement. Inflamm Bowel Dis.
20063;12(10):972-978.

16. Ross AS, Cohen RD. Medical therapy for ulcerative colitis: the state of the art
and beyond. Curr Gastroenterol Rep. 2004;6(6):488-495.

17. Cohen RD. Evolving medical therapies for ulcerative colitis. Curr Gastroenterol
Rep. 2002;4(6):497-505.

18. Connell AM, Lennard-Jones JE, Misiewicz JJ, Baron JH, Jones FA. Compari-
son of acetarsol and prednisolone-21-phosphate suppositories in the treatment of
idiopathic proctitis. Lancet. 1965;1(7379):238.

19. Campieri M, De Franchis R, Bianchi Porro G, Ranzi T, Brunetti G, Barbara
L. Mesalazine (5-aminosalicylic acid) suppositories in the treatment of ulcerative
proctitis or distal proctosigmoiditis. A randomized controlled trial. Scand ] Gastro-
enterol. 1990;25(7):663-668.

20. Watanabe M, Nishino H, Sameshima Y, Ota A, Nakamura S, Hibi T. Ran-
domised clinical trial: evaluation of the efficacy of mesalazine (mesalamine) sup-
positories in patients with ulcerative colitis and active rectal inflammation—a
placebo-controlled study. Aliment Pharmacol Ther. 2013;38(3):264-273.

21. Marshall JK, Thabane M, Steinhart AH, Newman JR, Anand A, Irvine
EJ. Rectal 5-aminosalicylic acid for induction of remission in ulcerative colitis.
Cochrane Database Syst Rev. 20105(1):CD004115.

22. Andus T, Kocjan A, Miiser M, et al; International Salofalk Suppository OD
Study Group. Clinical trial: a novel high-dose 1 g mesalamine suppository (Salo-
falk) once daily is as efficacious as a 500-mg suppository thrice daily in active
ulcerative proctitis. Inflamm Bowel Dis. 2010;16(11):1947-1956.

23. Lamet M, Ptak T, Dallaire C, et al; Mesalamine Study Group. Efficacy and
safety of mesalamine 1 g HS versus 500 mg BID suppositories in mild to mod-
erate ulcerative proctitis: a multicenter randomized study. Inflamm Bowel Dis.
2005;11(7):625-630.

24. Bressler B, Marshall JK, Bernstein CN, et al; Toronto Ulcerative Colitis
Consensus Group. Clinical practice guidelines for the medical management
of nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology.
2015;148(5):1035-1058.¢3.

25. Harbord M, Eliakim R, Bettenworth D, et al; European Crohn’s and Colitis
Organisation [ECCO]. Third European evidence-based consensus on diagnosis
and management of ulcerative colitis. Part 2: current management. J Crohns Coli-
tis. 2017;11(7):769-784.

26. D’Arienzo A, Panarese A, D’Armiento FP, et al. 5-aminosalicylic acid sup-
positories in the maintenance of remission in idiopathic proctitis or proctosig-
moiditis: a double-blind placebo-controlled clinical trial. Am [ Gastroenterol.
1990:85(9):1079-1082.

27. Hanauer S, Good LI, Goodman MW, et al. Long-term use of mesalamine
(Rowasa) suppositories in remission maintenance of ulcerative proctitis. Am ]
Gastroenterol. 2000;95(7):1749-1754.

28. Marteau B, Crand ], Foucault M, Rambaud JC. Use of mesalazine slow
release suppositories 1 g three times per week to maintain remission of ulcerative
proctitis: a randomised double blind placebo controlled multicentre study. Gut.

1998;42(2):195-199.

26 Gastroenterology & Hepatology Volume 16, Issue 1 January 2020



TOPICAL THERAPIES FOR DISTAL ULCERATIVE COLITIS

29. Marshall JK, Thabane M, Steinhart AH, Newman JR, Anand A, Irvine EJ.
Rectal 5-aminosalicylic acid for maintenance of remission in ulcerative colitis.
Cochrane Database Syst Rev. 2012;11:CD004118.

30. Lawrance IC, Copeland TS. Rectal tacrolimus in the treatment of resistant
ulcerative proctitis. Aliment Pharmacol Ther. 2008;28(10):1214-1220.

31. Friedman LS, Richter JM, Kirkham SE, DeMonaco H]J, May R]. 5-aminosali-
cylic acid enemas in refractory distal ulcerative colitis: a randomized, controlled
trial. Am J Gastroenterol. 1986;81(6):412-418.

32. Sutherland LR, Martin E Greer S, et al. 5-aminosalicylic acid enema in the
treatment of distal ulcerative colitis, proctosigmoiditis, and proctitis. Gastroenterol-
0gy. 1987;92(6):1894-1898.

33. Connolly MP, Poole CD, Currie CJ, Marteau B, Nielsen SK. Quality of life
improvements attributed to combination therapy with oral and topical mesalazine
in mild-to-moderately active ulcerative colitis. Digestion. 2009;80(4):241-246.
34. Campieri M, Gionchetti B, Belluzzi A, et al. Optimum dosage of 5-ami-
nosalicylic acid as rectal enemas in patients with active ulcerative colitis. Gut.
1991;32(8):929-931.

35. Sandborn WJ, Hanauer S, Lichtenstein GR, Safdi M, Edeline M, Scott Har-
ris M. Early symptomatic response and mucosal healing with mesalazine rectal
suspension therapy in active distal ulcerative colitis—additional results from two
controlled studies. Aliment Pharmacol Ther. 2011;34(7):747-756.

36. Safdi M, DeMicco M, Sninsky C, et al. A double-blind comparison of oral
versus rectal mesalamine versus combination therapy in the treatment of distal
ulcerative colitis. Am J Gastroenterol. 1997;92(10):1867-1871.

37. Hanauer SB; The U.S. PENTASA Enema Study Group. Dose-ranging study
of mesalamine (PENTASA) enemas in the treatment of acute ulcerative proctosig-
moiditis: results of a multicentered placebo-controlled trial. /nflamm Bowel Dis.
1998;4(2):79-83.

38. Biddle WL, Greenberger NJ, Swan JT, McPhee MS, Miner PB Jr. 5-aminosali-
cylic acid enemas: effective agent in maintaining remission in left-sided ulcerative
colitis. Gastroenterology. 1988;94(4):1075-1079.

39. Yokoyama H, Takagi S, Kuriyama S, et al. Effect of weekend 5-aminosalicylic
acid (mesalazine) enema as maintenance therapy for ulcerative colitis: results from
a randomized controlled study. /nflamm Bowel Dis. 2007;13(9):1115-1120.

40. Campieri M, Paoluzi P, D’Albasio G, Brunetti G, Pera A, Barbara L. Better
quality of therapy with 5-ASA colonic foam in active ulcerative colitis. A multi-
center comparative trial with 5-ASA enema. Dig Dis Sci. 1993;38(10):1843-1850.
41. Pokrotnieks J, Marlicz K, Paradowski L, Margus B, Zaborowski P, Greinwald
R. Efficacy and tolerability of mesalazine foam enema (Salofalk foam) for distal
ulcerative colitis: a double-blind, randomized, placebo-controlled study. Aliment
Pharmacol Ther. 2000;14(9):1191-1198.

42. Malchow H, Gertz B; CLAFOAM Study Group. A new mesalazine foam
enema (Claversal Foam) compared with a standard liquid enema in patients with
active distal ulcerative colitis. Aliment Pharmacol Ther. 2002;16(3):415-423.

43. Eliakim R, Tulassay Z, Kupcinskas L, et al; International Salofalk Foam Study
Group. Clinical trial: randomized-controlled clinical study comparing the efficacy
and safety of a low-volume vs. a high-volume mesalazine foam in active distal
ulcerative colitis. Aliment Pharmacol Ther. 2007;26(9):1237-1249.

44. Gionchetti P, Ardizzone S, Benvenuti ME, et al. A new mesalazine gel enema in
the treatment of left-sided ulcerative colitis: a randomized controlled multicentre
trial. Aliment Pharmacol Ther. 1999;13(3):381-388.

45. Ford AC, Khan KJ, Achkar J-P, Moayyedi P. Efficacy of oral vs. topical, or com-
bined oral and topical 5-aminosalicylates, in ulcerative colitis: systematic review
and meta-analysis. Am ] Gastroenterol. 2012;107(2):167-176.

46. Mantzaris GJ, Hatzis A, Petraki K, Spiliadi C, Triantaphyllou G. Intermit-
tent therapy with high-dose 5-aminosalicylic acid enemas maintains remission in
ulcerative proctitis and proctosigmoiditis. Dis Colon Rectum. 1994;37(1):58-62.

47. Kusunoki M, Méeslein G, Shoji Y, et al. Steroid complications in patients with
ulcerative colitis. Dis Colon Rectum. 1992;35(10):1003-1009.

48. Campieri M, Cottone M, Miglio E et al. Beclomethasone dipropionate
enemas versus prednisolone sodium phosphate enemas in the treatment of distal
ulcerative colitis. Aliment Pharmacol Ther. 1998;12(4):361-366.

49. Danielsson A, Lofberg R, Persson T, et al. A steroid enema, budesonide, lack-
ing systemic effects for the treatment of distal ulcerative colitis or proctitis. Scand ]
Gastroenterol. 1992;27(1):9-12.

50. Kumana CR, Seaton T, Meghji M, Castelli M, Benson R, Sivakumaran T.
Beclomethasone dipropionate enemas for treating inflammatory bowel disease
without producing Cushing’s syndrome or hypothalamic pituitary adrenal sup-
pression. Lancet. 1982;1(8272):579-583.

51. De Cassan C, Fiorino G, Danese S. Second-generation corticosteroids for
the treatment of Crohn’s disease and ulcerative colitis: more effective and less side
effects? Dig Dis. 2012;30(4):368-375.

52. Hanauer SB, Robinson M, Pruitt R, et al. Budesonide enema for the treat-
ment of active, distal ulcerative colitis and proctitis: a dose-ranging study. U.S.
Budesonide Enema Study Group. Gastroenterology. 1998;115(3):525-532.

53. Gionchetti P, D’Arienzo A, Rizzello E et al; Italian BDP Study Group. Topi-
cal treatment of distal active ulcerative colitis with beclomethasone dipropionate
or mesalamine: a single-blind randomized controlled trial. J Clin Gastroenterol.
2005;39(4):291-297.

54. Hartmann F, Stein J; BudMesa-Study Group. Clinical trial: controlled, open,
randomized multicentre study comparing the effects of treatment on quality of
life, safety and efficacy of budesonide or mesalazine enemas in active left-sided
ulcerative colitis. Aliment Pharmacol Ther. 2010;32(3):368-376.

55. Gross V, Bar-Meir S, Lavy A, et al; International Budesonide Foam Study
Group. Budesonide foam versus budesonide enema in active ulcerative proctitis
and proctosigmoiditis. Aliment Pharmacol Ther. 2006;23(2):303-312.

56. Bar-Meir S, Fidder HH, Faszczyk M, et al; International Budesonide Study
Group. Budesonide foam vs. hydrocortisone acetate foam in the treatment of
active ulcerative proctosigmoiditis. Dis Colon Rectum. 2003;46(7):929-936.

57. Sandborn WJ, Bosworth B, Zakko S, et al. Budesonide foam induces remission
in patients with mild to moderate ulcerative proctitis and ulcerative proctosig-
moiditis. Gastroenterology. 2015;148(4):740-750.¢2.

58. Mulder CJ, Fockens P, Meijer JW, van der Heide H, Wiltink EH, Tytgat GN.
Beclomethasone dipropionate (3 mg) versus 5-aminosalicylic acid (2 g) versus the
combination of both (3 mg/2 g) as retention enemas in active ulcerative proctitis.
Eur ] Gastroenterol Hepatol. 1996;8(6):549-553.

59. Lawrance IC, Baird A, Lightower D, Radford-Smith G, Andrews JM, Connor
S. Efficacy of rectal tacrolimus for induction therapy in patients with resistant
ulcerative proctitis. Clin Gastroenterol Hepatol. 2017;15(8):1248-1255.

60. Jaeger SU, Klag T, Hoeger K, et al. Tacrolimus suppositories in therapy-
resistant ulcerative proctitis. /nflamm Intest Dis. 2019;3(3):116-124.

61. Sandborn WJ, Tremaine WJ, Schroeder KW, Steiner BL, Batts KB Lawson
GM. Cyclosporine enemas for treatment-resistant, mildly to moderately active,
left-sided ulcerative colitis. Am J Gastroenterol. 1993;88(5):640-645.

62. Winter TA, Dalton HR, Merrett MN, Campbell A, Jewell DP. Cyclosporin
A retention enemas in refractory distal ulcerative colitis and ‘pouchitis.” Scand |
Gastroenterol. 1993;28(8):701-704.

63. Sandborn W7, Tremaine WJ, Schroeder KW, et al. A placebo-controlled trial
of cyclosporine enemas for mildly to moderately active left-sided ulcerative colitis.
Gastroenterology. 1994;106(6):1429-1435.

64. Green JT, Thomas GA, Rhodes J, et al. Nicotine enemas for active ulcerative
colitis—a pilot study. Aliment Pharmacol Ther. 1997;11(5):859-863.

65. Ingram JR, Thomas GA, Rhodes J, et al. A randomized trial of nicotine enemas
for active ulcerative colitis. Clin Gastroenterol Hepatol. 2005;3(11):1107-1114.

Gastroenterology & Hepatology Volume 16, Issue 1 January 2020 27



