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ABSTRACT

Ulcerative colitis (UC) is a chronic inflammatory disease characterized by
diffuse mucosal inflammation limited to the colon and rectum. Although a complete
medical cure may not be possible, UC can be treated with medications that induce and
maintain remission. The medical management of this disease continues to evolve with a
goal to avoid colectomy and ultimately alter the natural history of UC. Emergence of
antitumor necrosis factor-a (TNF-a) agents has expanded the medical armamentarium.
5-Aminosalicylates continue to be used in mild to moderate UC and corticosteroids are
mainly used for induction of remission with immunomodulators (6-mercaptopurine/
azathiopurine/methotrexate) being applied as steroid-sparing agents for maintenance
therapy. Infliximab has been approved by the U.S. Food and Drug Administration and
used in the treatment of moderate to severe UC; nevertheless, its use may be associated
with significant adverse effects and have a negative impact on the postoperative course
should the patients undergo restorative proctocolectomy. In addition, there is always a
concern about patients’ compliance to medical therapy, cost of medications, and risk for
UC-associated dysplasia. The authors discuss the pros and cons of medications used in
the treatment of UC.
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Objectives: Upon completion of this article, the reader should be able to summarize the medical treatment options for ulcerative colitis

and discuss the risks and benefits associated with such management.

Ulcerative colitis (UC) is a chronic inflamma-
tory disease characterized by diffuse mucosal inflam-
mation limited to the colon. It usually involves the
rectum at presentation and may extend proximally in a
symmetrical, circumferential, and continuous pattern
to involve parts or all of the large intestine. The disease
course of UC is characterized by exacerbations and
remissions, which may occur spontaneously or in re-
sponse to treatment changes, superimposed infection,

intercurrent stress, or illness.1 UC affects �500,000
individuals in the United States with an incidence of
�12 per 100,000 per year.2–6 UC poses a considerable
health burden in terms of cost. The disease accounts
for over a quarter million physician visits annually with
30,000 hospitalizations. It is also associated with the
loss of over a million workdays per year.7 The US
direct health care costs are astoundingly high, exceed-
ing 4 billion dollars annually, which includes estimated
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hospital costs of over $960 million and drug costs of
$680 million.8,9 The general principle in treating UC
patients is improvement of quality of life (QOL),
induction and maintenance of remission, mucosal
healing, the avoidance of colectomy, and decreasing
the likelihood of the development of cancer.

The lifetime risk of a severe exacerbation of UC
requiring hospitalization is �15%.10 Patients with ex-
tensive disease (macroscopic disease proximal to the
splenic flexure) are more likely to develop acute severe
colitis. Approximately 4 to 9% of UC patients will
require colectomy within the first year of diagnosis;11,12

the risk of colectomy following that is 1% per year.13

The vast majority of UC patients will require medical
therapy throughout their lifetime. Therefore, an under-
standing of the appropriate use of these agents and their
risks and benefits is important for the physician caring
for these patients. In recent years, the medical manage-
ment of UC has changed significantly. In particular, the
advent and approval of antitumor necrosis factor-a

(TNF- a) agents like infliximab in the management
of moderate to severe UC has expanded the role of
medical therapy in UC.

Several agents have been shown to have clinical
benefit for induction and maintenance therapy of UC.
However, the challenge lies with the management of
severe UC that does not respond to medical manage-
ment. A recent study showed that there was a 7%
absolute reduction in the risk of colectomy in the
infliximab versus placebo group (10% vs 17%, respec-
tively) over a 54-week follow-up period.14 Whether the
use of infliximab decreased the risk of colectomy in
the long run is not known. With life-long treatment,
there are always concerns about patients’ compliance
with medical therapy, the cost and side effects of
medications, and dysplasia risk. Here we discuss the
various medications used in the treatment of UC and
the pros and cons of medical treatment.

REVIEW CRITERIA
In May 2010, we searched MEDLINE from 1980 to
the present using the Medical Subject Headings
(MeSH) terms ulcerative colitis, aminosalicylates, aza-
thioprine, corticosteroids, mercaptopurine, infliximab,
medical management, colectomy, restorative proctocolec-
tomy, and the keyword phrase ‘‘medical management of
ulcerative colitis.’’ Full articles and abstracts without
language restrictions were considered. Important de-
velopments in research and reports from centers of
excellence form the basis of this review article. Treat-
ment of UC involves sequential therapy to treat acute
disease followed by therapy to maintain remission.
We will discuss various medications used in the man-
agement of UC and discuss the risks and benefits of
various approaches.

MEDICATIONS

5-Aminosalicylates

Sulfasalazine and 5-aminosalicylate (5-ASA) remain the
first-line therapy for the induction of remission in
patients with mild to moderate active UC.15,16 Oral
5-ASAs come in a wide range of formulations with
different release characteristics, which have been re-
viewed recently.17,18 Sulfasalazine, 5-ASA bound to
sulfapyridine by an azo bond, was the initial form found
to be useful in the treatment of UC.19,20 Because the
5-ASA component is the therapeutically active com-
pound, several oral preparations of 5-ASA were sub-
sequently developed. However, sulfasalazine appears to
have comparable efficacy against alternative formulations
in a recent meta-analysis.21 The type and dosage of
5-ASA therapy are determined by location, severity of
disease, cost and insurance coverage, and patients’ pref-
erence. Most ASA agents have comparable pharmaco-
kinetics in terms of systemic absorption, urinary
excretion, and fecal excretion of active ingredient.
Meta-analyses showed that topical 5-ASA delivered
rectally appeared to be superior to placebo and topical
corticosteroids for the induction of remission in distal
UC.22–24 However, concomitant topical application of
5-ASA and corticosteroid was shown to be superior to
topical 5-ASA alone. Topical 5-ASA appears to be at
least as effective as oral 5-ASA in maintenance of
remission for distal UC. 5-ASA appears to be more
effective than placebo across all dose ranges with a trend
toward a dose–response effect. Patients with active
proctitis or distal colitis disease can be treated either
with topical (enemas or suppositories) or oral 5-ASA, or
a combination of both. However, controlled trials have
shown that rectal therapies have a more rapid effect than
oral treatment. Combination therapy with oral and
topical 5-ASAs may achieve a higher remission rate
than either rectal 5-ASA or oral 5-ASA alone in distal
UC. In one study, patients treated with both topical and
oral 5-ASAs had an 89% remission rate, compared with
69% for topical 5-ASA alone and 46% for oral 5-ASA
alone.25 In patients with left-sided disease or extensive
mild-to-moderate active UC, oral 5-ASAs may be used
along with topical 5-ASAs.

The various oral 5-ASA preparations are equally
effective in producing a response in 40 to 75% of patients
after 4 to 8 weeks of treatment.26 In patients with active
UC, delayed-release oral mesalamine (Asacol HD1,
Proctor and Gamble Pharmaceuticals, Cincinnati, OH)
in doses of 2.4 g/day demonstrated comparable efficacy
(51 vs 56%) versus 4.8 g/day. However, a dose of 4.8 g/day
was more effective in moderate disease (57 vs 72%).27

Recently, a new formulation of ASA utilizing a multi-
matrix (MMX) release system (Lialda1, Shire US,
Wayne, PA) has been studied, which in addition to being
pH dependent (breaks down at pH �7, normally in the
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terminal ileum) also slowly releases 5-ASA throughout
the entire colon. The clinical remission rates were 37.2%
and 35.1% in the 2.4 and 4.8 g/day groups after 8 weeks of
treatment, respectively, compared with 17.5% in the
placebo group in active mild-to-moderate UC.28–30 These
once-daily doses provide the opportunity to improve
adherence rates, which is a major issue in patients with
UC. Of note, combination therapy with oral and rectal
mesalamine may be superior to oral or rectal therapy alone
in patients with extensive colitis.31 With regard to main-
tenance, oral mesalamine has been shown to decrease
relapse rates to 23 to 37% at 12 months compared with 50
to 65% in placebo patients.15,26 A subsequent trial eval-
uated the efficacy of maintenance therapy of MMX over a
12-month period at 1.2 g twice a day versus 2.4 g/day. The
remission rates were similar; 64.4% with 1.2 g and 68.5%
with 2.4 g/day.32 Another oral mesalamine formulation
has been developed with the trade name Apriso1 (Salo-
falk Granu-Stix; Salix Pharmaceuticals, Morrisville, NC).
Apriso1 has mesalamine granules that have a gastric acid-
resistant enteric coating (which dissolves at pH >6) that
delays release and has a retarding polymer matrix in the
granule core that extends release throughout the colon
similar to Lialda1. A clinical trial showed that Apriso1

can be administered once daily and was shown to be as
effective and safe at a three times a day schedule in mild to
moderate UC.33–35 Finally, although no randomized trials
are available, several observational studies and a meta-
analysis have shown a potential protective effect of 5-ASA
therapy at doses >1.2 g/day against the development of
colorectal cancer and dysplasia.36,37 The reduction of
colectomy risk has not been studied in patients on ASA
treatment.

Corticosteroids

Oral corticosteroids can be used for both left-sided
colitis and extensive colitis. In patients with proctitis or
left-sided disease, topical corticosteroids in the form of
foams and enemas are used. In a meta-analysis in
patients with active distal UC, although rectal applica-
tion of hydrocortisone or budesonide was superior to
placebo, topical hydrocortisone appears to be less ef-
fective than topical 5-ASAs in inducing remission.
Topical hydrocortisone may be considered as an alter-
ative agent in patients who fail in topical 5-ASA
therapy.38,39

In patients with extensive pancolitis and a more
severe clinical presentation, or in patients who fail to
respond to oral and topical 5-ASA therapy, oral cortico-
steroids like prednisone may be used for induction
therapy. However, parenteral corticosteroids are often
required in patients with severe colitis.40 Response is
seen within 10 to 14 days, but should then be tapered as
corticosteroids are not used for maintenance due to their
lack of efficacy and adverse effects.41 One of the com-

mon mistakes in managing UC is the use of cortico-
steroids for long-term maintenance. On the other hand,
the requirement of oral or parenteral use of cortico-
steroids is a reliable prognostic factor. In UC patients
requiring corticosteroid use, approximately one-third of
patients underwent colectomy within 12 months.42

To minimize the systemic toxicity, topically active
steroid formulations have been tried in UC. Budesonide
is an oral glucocorticoid with high first-pass metabolism,
and thus has limited systemic toxicity. In a study eval-
uating oral budesonide in patients with extensive and
left-sided mild-to-moderate UC, comparable efficacy to
prednisolone in inducing remission was observed. How-
ever, endoscopic and histologic scores were superior in
the prednisolone group.43 Therefore, oral budesonide
has not been routinely used in treating UC.

Azathioprine and 6-Mercaptopurine

6-Mercaptopurine (6-MP) and its prodrug azathioprine
(AZA) are antimetabolite drugs, inhibiting purine syn-
thesis. Therapeutically effective doses of AZA and 6-
MP are 2.0 to 3.0 mg/kg/day and 1.0 to 1.5 mg/kg/day,
respectively; their effect may take up to 17 weeks.44 The
dosage of 6-MP and AZA may be directed by measuring
thiopurine S-methyltransferase (TPMT) activity. Low
to intermediate levels of TPMT are associated with the
risk of leucopenia.45 Thus patients with normal TPMT
activity may receive standard doses of AZA or 6-MP.
Patients with intermediate activity can receive 50% of
the standard dose. Patients who have no TPMT activity
should not be treated with the agents.46

The main application of 6-MP/AZA in the UC is
to maintain remission of the disease. Patients with UC
in remission on AZA �6 months relapsed at a higher
rate over one year when converted to placebo (59%) as
compared with those who continued AZA (36%).47

6-MP/AZA typically works in UC patients whose dis-
ease activity responds to corticosteroid therapy. 6-MP/
AZA has a steroid sparing effect.48–51 There appears to
be fewer colectomies in those patients maintained on
AZA.50,51 A prospective study evaluating the efficacy of
AZA in maintaining remission in patients with acute
severe colitis after successful therapy with corticosteroids
found a decreased rate of relapse (10% vs 55%) and
severe relapse (0% vs 36%) when compared with a
historical cohort that did not receive AZA after ste-
roid-induced remission.52 Controlled trials have also
demonstrated a benefit of AZA plus sulfasalazine versus
sulfasalazine alone in patients with newly diagnosed
UC,53 and a similar ability to maintain remission with
less toxicity in AZA alone compared with AZA plus
olsalazine in patients with steroid dependent UC.54 In a
meta-analysis of 6-MP/AZA compared with either
placebo or 5-ASAs, the mean efficacy (pooled data)
was 60% (95% CI 51–69%) in the 6-MP/AZA group
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and 37% (95% CI 28–47%) in the control groups. When
only compared with placebo, 6-MP/AZA was found to
be beneficial in maintaining remission with odds ratio
(OR) of 2.59 (95% CI 1.26–5.3), absolute risk reduction
of 23%, number needed to treat (NNT) of 5.55 This
meta-analysis suggests the efficacy of thiopurines in the
maintenance of remission. Accordingly, the American
Gastroenterology Association’s guidelines recom-
mended that patients with steroid-dependent UC
should be treated with 6-MP/AZA, based on the grade
A evidence (homogeneous randomized controlled trials
or well-designed cohort studies).56

Cyclosporine

Cyclosporine (CSA), an immunosuppressant that inhib-
its T lymphocyte function has been used in severe
corticosteroid-resistant UC.57 In a double-blind, pla-
cebo-controlled trial in 20 patients who had failed intra-
venous (IV) corticosteroid therapy, 82% responded to
CSA, 0% responded to placebo; of the 9 placebo patients
who did not respond initially, 55% did well when crossed
over to open-label CSA. However, 3 of 11 patients in the
cyclosporine group versus 4 of the 9 patients in the
placebo group required colectomy within 1 month.57

Following that, four additional controlled trials of CSA
in patients with severe UC were conducted. The studies
produced a response rate of 80%.58–61 In a study of
30 patients who were randomized to either CSA or
methylprednisone, 64% of patients who received CSA
and 53% who received steroids achieved clinical remis-
sion within 8 days. At 1 year, 78% of the CSA group was
in remission as opposed to 37% in the corticosteroid
group. After one year, 7 of the 9 responders in the
cyclosporine group were still in remission compared with
4 of the 8 in the corticosteroid group (p> 0.05), and
colectomy rates were similar.58,62

The long-term response rates in patients treated
with CSA has been evaluated. In a study of 42 patients
with severe steroid-refractory UC treated with IV CSA
followed over a 5-year period, 45% avoided colectomy,
with higher rates in those who initially responded to
CSA and in those concomitantly on AZA or 6-MP
(49% vs 17%).63 A study comparing QOL in patients
who underwent colectomy versus management with
CSA found that individuals given cyclosporine scored
as well or better than their surgical counterparts.64 In a
retrospective single-center study of 86 patients treated
with CSA, 25% of initial responders required colec-
tomy at a mean interval of 178 days, and life-table
analysis showed that of all patients treated with CSA,
55% would avoid colectomy at 3 years.65 The dose used
in many of the studies is 4 mg/kg per 24 hour with a
goal trough level of 300 to 400 ng/mL; although some
studies have suggested that lower doses of CSA may be
as effective.61,66

Anti-TNF Agents

TNF inhibitors have been recently approved for the
management of moderate to severe UC. Infliximab
(IFX), a chimeric monoclonal immunoglobulin G1 anti-
body toward TNF-a), was the first drug of the category
approved for the treatment of UC. IFX has been studied
in several small open-labeled trials in steroid-refractory
and steroid-dependent UC.67–71 Subsequently, a dou-
ble-blind, placebo controlled study of IFX was termi-
nated prematurely due to slow enrollment, but showed a
50% response rate at 2 weeks in patients previously
refractory to IV corticosteroids.72 Two additional pla-
cebo-controlled studies of steroid-refractory disease73,74

found favorable results, which led to large subsequent
studies. The Active Ulcerative Colitis Trials 1 and 2
(ACT 1 and 2), which enrolled patients with moderate-
to-severe active UC treated with corticosteroids and/or
6-MP/AZA (ACT 1) or with UC refractory to at least
one standard therapy (ACT 2) are the landmark studies
evaluating the efficacy of IFX.75 In ACT 1, the clinical
response to IFX at 8 weeks was 69% (5 mg/kg) and 61%
(10 mg/kg) versus 37% in the placebo group (p< 0.001),
and similar response rates were found at 8 weeks in ACT
2. In both studies, patients who received IFX were more
likely to have a clinical response at week 30, and in ACT
1, more patients who received IFX had a clinical re-
sponse at week 54. Endoscopic remission, which has
been of interest as a treatment result, was also seen in
>50% of the IFX-treated groups in ACT 1 at 30 and 54
weeks. Subsequently, a follow-up study was done to
evaluate health-related quality of life (HRQoL) in
patients treated with IFX to see whether improved
clinical response translated to improved QOL. The
study found substantially improved HRQoL sustained
through 1 year with maintenance therapy.76 However,
the influence on the risk of colectomy was not evaluated
until recently. In a recently published follow-up of ACT
1 and 2 studies evaluating colectomy rates, the cumu-
lative incidence of colectomy in patients treated with
infliximab through 54 weeks was 10% compared with
17% for the patients in the placebo group.14 There was a
41% reduction in the colectomy rate in UC patients
treated with IFX. However, the patients enrolled in the
study who had moderate-to-severe UC and had not
received IV corticosteroid within 2 weeks were judged
unlikely to require colectomy within 12 weeks. Hence,
the reduction in risk cannot be entirely attributed to
IFX.14

Previous studies have addressed the risk of colec-
tomy in patients with severe UC. In a small pilot study of
11 patients hospitalized with severe steroid-refractory
disease, 50% of patients receiving IFX responded com-
pared with no response in patients in the placebo group,
but the numbers were too small to detect a statistically
significant benefit.72 A study of 45 severe UC inpatients
at risk for surgery showed a decreased rate of colectomy
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at 3 months in those who received one dose of IFX (29 vs
67%, p ¼ 0.017).73 However, the risk of colectomy in
the long run was evaluated in a study of 314 UC patients
from Italy.77 Fifty-two (16.5%) patients had severe UC
and 15 of the 52 patients (29%) did not respond to a
median of 7 days of IV corticosteroids. Of these, four
underwent urgent colectomy and 11 received IFX. A
clinical response was observed in all IFX-treated pa-
tients. In the long-term, another 6 patients underwent
elective colectomy. The overall colectomy rate, following
the acute flare-up, was 19%. The long-term colectomy
risk was comparable in patients treated with infliximab
and in steroid-responsive patients (18% vs 11%, respec-
tively). However, patients treated with IFX had a shorter
colectomy-free disease course than the patients respond-
ing to IV corticosteroids. The authors speculated that
steroid-refractory patients, who achieve remission with
IFX, have a more severe disease than steroid-responsive
patients.77

MEDICAL MANAGEMENT OF ULCERATIVE
COLITIS

Benefits

Medical management offers the option of avoiding
surgery in the majority of patients with UC. Although
colectomy is potentially curative in some patients with
UC and substantially reduces the risk of colon cancer,
the surgery is often associated with a variety of compli-
cations, particularly in patients who have restorative
proctocolectomy with ileal pouch-anal anastomosis
(IPAA). The short-term and long-term surgical com-
plications include anastomotic leaks, pelvic sepsis, pou-
chitis, Crohn disease (CD) of the pouch, cuffitis, and
irritable pouch syndrome (IPS), which adversely affect
the outcome and compromise patient’s QOL. In addi-
tion, IPAA may also impact the patient’s sex life and
fertility. In addition, there is a small risk for the develop-
ment of neoplasia of the anal transitional zone (ATZ).78

In a recently published study from our group, the
cumulative incidence for pouch neoplasia at 5, 10, 15,
20, and 25 years were 0.9%, 1.3%, 1.9%, 4.2%, and 5.1%,
respectively. The cumulative incidence for pouch cancer
(including SCC and pouch lymphoma) at 5, 10, 15, 20,
and 25 years were 0.2%, 0.4%, 0.8%, 2.4%, and 3.4%,
respectively.78 The cumulative incidence for pouch dys-
plasia at 5, 10, 15, 20, and 25 years were 0.8%, 1.3%,
1.5%, 2.2%, and 3.2%, respectively.78 Thus patients with
IPAA still may require frequent pouch endoscopy to
evaluate the IPAA for any dysplasia or cancer. Patients
with IPAA may also be at risk for anemia and bone loss.
However, surgery may be indicated when complications
of severe disease occur such as hemorrhage, toxic mega-
colon, or perforation. Thus, the benefits of medical
management should be discussed in non-life-threaten-

ing conditions before proceeding to surgical manage-
ment.

The ‘‘loss’’ with surgical therapy would be the
‘‘gain’’ for continuous medical therapy. The step-up
approach has been the standard of care in medical
therapy for UC, starting with 5-ASAs, then cortico-
steroids, immunomodulators, and in some cases, bio-
logics. A top-down therapy79 has aimed at altering the
natural history of IBD using an aggressive treatment
starting with biologics with or without concurrent im-
munomodulators; it has been used in treating patients
with CD. However, this approach has not been studied
in UC.

Problems

There have been issues of continuous medical therapy in
patients with UC, particularly with agents like immu-
nomodulators and biologics. UC is considered a life-long
disease that requires long-term therapy. A step-up
approach for medical therapy is routinely applied, from
5-ASA compounds, corticosteroids, immunomodula-
tors, and biologics. There is no convincing evidence
suggesting that the long-term medical therapy may alter
the natural history of UC. In addition, there are always
concerns about patients’ compliance to medical therapy,
cost and side effects of medications, and dysplasia risk.
Risks and benefits need to be carefully discussed with the
patients before offering specific treatment.

PROBLEMS WITH ADHERENCE TO MEDICAL THERAPY

Nonadherence has been observed in a significant pro-
portion of patients with UC. Medication nonadherence
prevalence rates vary from 35 to 72% in various stud-
ies.80–83 In a retrospective survey of IBD patients, the
overall compliance rate with a maintenance dose of
mesalamine was only 40%. The median dosage of
medication dispensed per patient was 71% of the pre-
scribed regimen.80 Noncompliant patients were more
likely to be male, single, and have disease limited to the
left colon.80 Nonadherence is more of a problem in
children and adolescents, given the complex challenges
unique to childhood and adolescence, including the
maturation of cognitive and behavioral patterns (e.g.,
health beliefs) that affect self-management. Reported
nonadherence rates in pediatric IBD patients ranged
from 50 to 66%.84,85

Long-term use of immunomodulators that re-
quires periodic monitoring of laboratory tests, may
pose a particular challenge for patients’ compliance. In
a study of 159 patients with CD or UC who were treated
with AZA, 13% were found noncompliant based on
measurement of serum metabolite concentration.86 The
noncompliant rate was even higher in patients with a
combination therapy of 5-ASA and immunomodula-
tors.87 Noncompliant patients had a higher risk for
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disease relapse.86,88 For example, patients who were
noncompliant to mesalamine therapy had a 5-fold in-
creased risk for relapse compared with patients who took
at least 80% of their prescribed dose.88 Given the
problems with nonadherence, surgery may offer an
alternative.

ADVERSE EFFECTS OF MEDICATIONS

Medications used in the treatment of IBD are associated
with several adverse effects. Sulfasalazine consists of
sulfapyridine linked to 5-ASA (mesalamine, mesalazine)
via an azo bond. However, its use is limited by high rates
of intolerance among patients. Side effects can include
headache, abdominal pain, nausea, vomiting, skin rash,
fever, hepatitis, hematologic abnormalities, folate defi-
ciency, pancreatitis, systemic lupus erythematosus, and
reduction in sperm counts.89 Sulfapyridine, a sulfonamide
moiety has been suggested to be responsible for hyper-
sensitivity reactions. Sulfasalazine-induced hepatotoxic-
ity manifests as elevation of aminotransferases,
hyperbilirubinemia, and less commonly, fever, hepato-
megaly, lymphadenopathy, and granulomatous liver
disease.90 Hepatotoxicity can also be a part of a hyper-
sensitivity reaction.90

Similarly, thiopurines used in the treatment of
IBD are associated with liver toxicity.90 Hepatotoxicity
usually manifests by elevation in aminotransferases,
accompanied by flu-like symptoms. In some patients, it
can present as an isolated cholestatic enzyme elevation.
Abnormal liver function tests (LFTs) usually return to
normal after discontinuation of the agents.90 6-MP/
AZA-induced hepatotoxicity occasionally may be
idiosyncratic in nature with rare presentation with
veno-occlusive disease (VOD).91 Acute pancreatitis is
also reported with 6-MP/AZA use in IBD. Pancreatitis
is an early idiosyncratic adverse reaction after initiation
of treatment and usually occurs within 3 to 4 weeks of
therapy. Pancreatitis is considered to be idiosyncratic
and dose-independent.92

The use of anti-TNF agents is also associated with
several adverse effects including infusion reactions, hy-
persensitivity reactions, tuberculosis, and lymphoma.93

Hepatosplenic T cell lymphoma has been described in
IBD patients treated with anti-TNF drugs including
infliximab and adalimumab, particularly in combination
with immunomodulators.90 Reports from the manufac-
turer maintained TREAT registry with a voluntary
reporting system, however, suggest that serious infection
from IFX-treated CD patients appeared to be associated
with a concurrent use of corticosteroids or narcotic
analgesics.94 The risk of postoperative complications in
UC patients treated with IFX before colectomy has been
studied.95,96 After adjusting for age, high-dose cortico-
steroids, AZA, and severity of colitis, infliximab use
remained significantly associated with infectious compli-
cations, with an odds ratio of 2.7 in a multivariable

analysis.95 In a study from our institution, preoperative
IFX use was also found to be associated with an
increased risk for three-stage restorative proctocolec-
tomy instead of the traditional two-stage procedure and
an increased risk of postoperative infectious complica-
tions.96 A multicenter study from Europe evaluated the
safety of IFX in 52 patients with steroid-refractory UC
who did not respond to CSA.97 Fifteen patients (29%)
ended with colectomy within a median of 5 weeks. The
rate of adverse events was 25% (6 infections, 3 infu-
sional reactions, 1 leukopenia, 1 bowel perforation, 1
fever, and 1 peripheral neuropathy). One death oc-
curred in a 40-year-old man due to pneumonia who
underwent surgery 10 days after the first infliximab
infusion.97 Therefore, it appears that the pushing of
medical therapy to the limit may be costly in terms of
severe adverse effects before and after colectomy.

UC itself appears to have no adverse effects on
fertility in women98 and men.99 However, a variety of
medications used in the management of IBD may affect
fertility. Among the medications, sulfasalazine has been
clearly associated with male infertility and abnormalities
in sperm count, motility, and morphology.100 An asso-
ciation between sulfasalazine use in the parent and
congenital malformations in the progeny has been de-
scribed.101 6-MP and AZA do not appear to reduce
semen quality in men with IBD.102 IFX treatment in
men may decrease sperm motility and morphology.103

The safety of anti-TNF agent use during pregnancy is
still controversial. All currently IBD-targeted anti-
TNFa agents were shown to be able to cross the placenta
to a certain degree: IFX was labeled as a Class B drug for
pregnancy by the Food and Drug Administration
(FDA). Association between the use of corticosteroids
and stillbirth has been reported.104,105 In addition, the
use of purine analogues by both men and women treated
for IBD was reported to be associated with congenital
abnormalities.106 Surgical treatments in the form of
IPAA would circumvent these issues and would be
beneficial in patients with IBD.

RISK OF DYSPLASIA AND COLORECTAL CANCER WITH

MEDICAL THERAPY

Colon cancer is one of the common causes for mortality
in UC patients. The cost of surveillance colonoscopy is
high. A meta-analysis of published studies reported that
the overall risk for colorectal cancer was 2% after 10 years,
8% after 20 years, and 18% after 30 years of diagnosis.107

There are no randomized controlled trials of surveillance
colonoscopy in patients with UC or CD. Patients with a
long history of UC on medical therapy are at risk for the
development of dysplasia and cancer. Although a small
risk of malignant transformation in the cuff or anal
transitional zone remains in patients with total procto-
colectomy and IPAA,79 the risk is much lower than an
intact colon left behind.
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Whether medical therapy changes the natural
history of UC, particularly patient survival, is not clear.
There are no randomized trials assessing the impact of
surveillance on mortality from colorectal cancer in UC
patients. A small study of 41 patients with colorectal
cancer arising in the setting of UC showed that the 5-
year survival rate was 77% in UC patients on a surveil-
lance program, compared with a 36% 5-year survival of
those on no surveillance.108 In contrast, some investi-
gators questioned the usefulness of surveillance in UC
patients.109 Retrospective and prospective studies have
failed to conclusively resolve the question of efficacy of
surveillance to decrease mortality. In addition, the cost of
detecting cancer in UC can be expensive. It was esti-
mated that it requires approximately $71,000110 or
$200,000111 per cancer detected. Mathematical models
suggest that longer intervals between surveillance colo-
noscopies are more cost-effective until the disease dura-
tion reaches 20 years.112

Although colectomy is considered the most ef-
fective way to reduce cancer risk, the role of medical
therapy in reducing the risk of neoplasia in UC is still
controversial. There are several epidemiologic studies
that have identified long-term 5-ASA therapy as a factor
that significantly reduces the risk for developing color-
ectal cancer.113,114 A meta-analysis was performed to
evaluate 3 cohort and 6 case-control studies consisting of
334 cases of colorectal cancer, 140 cases of dysplasia, and
1,932 UC patients.115 Pooled analysis showed a protec-
tive association between 5-ASA use and colorectal
cancer alone (OR ¼ 0.51, 95% CI: 0.37, 0.69), or a
combined endpoint of colorectal cancer and dysplasia
(OR ¼ 0.51, 95% CI 0.38, 0.69).115 However, 5-ASA
use was not associated with a lower risk of dysplasia
alone.115 The chemopreventive effect of 5-ASAs needs
to be further verified; it is not clear whether long-term
use of 5-ASAs can affect the natural history of UC.

LIMITATIONS TO SURVEILLANCE COLONOSCOPY

After 8 to 10 years of colitis, an annual or biannual
surveillance colonoscopy should be performed.116 There
are potential problems with surveillance that include
such factors as pathologic interpretation, physicians’
knowledge and practice, and the patients’ compliance.
IPAA would be beneficial in patients with questionable
compliance as it removes the risk of missing a screening
colonoscopy or a pathological interpretation. Studies
have shown that surveillance compliance can be dimin-
ished when a patient is asymptomatic and poor compli-
ance could increase the risk for cancer. The only study to
directly address the outcomes in patients documented to
be noncompliant with annual surveillance was a cohort
of 121 patients with UC >7 years and 7 patients
developed cancer.117 Two of these 7 had not complied
with a recommendation for repeat colonoscopy or co-
lectomy after dysplasia. The patients had quiescent

disease and presented years later with obstructive symp-
toms related to tumor.117

CONTROVERSY ON SURVEILLANCE VERSUS COLECTOMY

FOR LOW-GRADE DYSPLASIA

Patients with high-grade dysplasia or flat low-grade
dysplasia or multifocal low-grade dysplasia in flat mu-
cosa should undergo colectomy.118 A dysplasia-associ-
ated lesion or mass (DALM) arising from UC is also an
indication for colectomy. There has been no consensus
regarding colectomy for patients with low-grade dyspla-
sia, particularly unifocal.118 Given the controversy in the
management of low-grade dysplasia, medical manage-
ment would not circumvent the problem as there is no
consensus on how frequently to monitor and follow
patients.

TREATMENT EFFECTIVENESS: IMPROVED
QUALITY OF LIFE
QOL is an important measure to assess the effect of
treatment. Numerous studies have examined the effects
of surgery on QOL in patients with UC.119–122 QOL is
usually better in surgically than medically treated pa-
tients, particularly in patients with severe UC who have
extremely poor QOL before surgery, although the de-
gree of improvement varies depending on disease activity
and severity at the time of surgery; and surgical out-
come.122 IPAA surgery was designed to improve the
QOL. QOL is an important measure of operative out-
come with any surgery, perhaps because more conven-
tional measures of quality such as morbidity and
mortality have declined steadily. As the usual route of
defecation and continence are maintained, it is reason-
able to assume that IPAA offers a clear improvement in
the QOL, compared with ileostomy or medically man-
aged patients.

Some studies did not assess QOL before surgery
and hence QOL improvements after surgery can be
presumed to be from IPAA. Nevertheless, several inves-
tigators concluded that QOL in patients after colectomy
was similar to that in the general population.119–121

Although a substantial improvement in QOL compared
with the preoperative level is often seen in patients with
UC,123,124 the results are inconsistent. Some studies
reported either minimal change in general QOL when
comparing pre-IPAA with post-IPAA scores,124 or
QOL lower than published norms for the general
population in postsurgical patients with UC.125 Even
with surgical complications, 90% of patients with IPAA
were satisfied with the procedure and 95% would
undergo the procedure again; 71% of patients felt no
restriction in general after IPAA.126

Although IPAA may not be the ultimate gold
standard treatment, it is the gold standard surgical
option we have at present in UC patients to substantially
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improve the QOL from the surgical perspective. How-
ever, the patient should be given detailed information
about the different medical and surgical options and
their pros and cons and the available data before pro-
ceeding with definite management.

In summary, the step-up approach is the current
standard of care for patients with UC. For patients with
mild-to-moderate UC, optimization of medical therapy
is the key. Risks and benefits of medical versus surgical
therapy should be carefully balanced in patients with
moderate-to-severe steroid-dependent or steroid-refrac-
tory UC. Figure 1 summarizes the pros and cons of
medical management.
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