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Abstract

With a prevalence of approximately 500,000 cases in the United States alone, ulcerative colitis (UC) has a major impact 
on patient health and quality of life. Currently, clinicians use a range of medications to treat this condition. Patients with 
mild or moderate UC often respond well to 5-aminosalicylic acid and/or corticosteroids, while patients with severe or 
fulminant UC may require intravenous corticosteroids, antibiotics, and/or immunosuppressant agents. Because of the 
chronic nature of this disease, however, patients are likely to experience repeated symptomatic flares and often become 
refractory to particular treatments. Mounting evidence suggests that the degree of response patients achieve following 
treatment largely dictates their ability to maintain long-term remission: Patients who achieve both symptomatic and 
endoscopic remission tend to experience better clinical outcomes than patients who achieve symptomatic remission 
but still show mucosal inflammation. Importantly, clinical trials have shown that the anti–tumor necrosis factor agent 
infliximab can induce both symptomatic and endoscopic remission, suggesting that it may provide significant benefits in 
the treatment of UC. This roundtable addresses several topics that physicians should consider when treating patients with 
UC, including the importance of successfully differentiating between UC and Crohn’s disease, the association between 
mucosal healing and improved patient outcomes, and data regarding which therapies can best achieve these outcomes.
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Diagnosis of Ulcerative Colitis
Gary R. Lichtenstein, MD

Ulcerative colitis (UC) is a chronic, lifelong, idio-
pathic inflammatory disorder of the colon limited 
to the mucosa of the intestinal tract.1 The clinical 

course of UC generally involves repeated symptom exac-
erbations, or flares, which alternate with periods of remis-
sion. While remission may occur in response to therapy, 
patients can also achieve remission spontaneously, as occurs 
in some placebo-treated patients in clinical trials.2,3 In the 
United States, UC is a significant health issue; it affects 
approximately 500,000 individuals and is associated with an 
adjusted incidence of 8.8–12.0 cases per 100,000 individu-
als per year.4,5 UC also has a major impact on productivity 
and medical costs, and it is a major reason for physician 
visits and hospitalizations.6-8

Establishing a Diagnosis of UC

UC is an idiopathic inflammatory disorder that spares no 
age (although it typically occurs in the 2nd to 3rd decade 
of life), gender, or socioeconomic group. Classical clini-
cal features of UC include persistent bloody diarrhea and 
tenesmus. However, diarrhea is not a compulsory symptom; 
individuals may present with a change in bowel habits or 
even constipation.

Clinical scenarios that may exacerbate UC symptoms 
include use of nonsteroidal anti-inflammatory drugs or 
recent smoking cessation. Recent epidemiologic data have 
linked the use of the acne prescription medication isotreti-
noin with the development of inflammatory bowel disease 
(IBD); among 85 IBD cases reported to the US Food and 
Drug Administration, isotretinoin was suggested to be a 
highly probable, probable, or possible cause in 5%, 68%, 
and 27% of patients, respectively.9 A more recent case-
control study likewise found a strong association between 
prior isotretinoin exposure and UC (odds ratio [OR], 4.36; 
95% confidence interval [CI], 1.97–9.66), and this risk was 
found to increase with higher doses (OR per 20-mg increase, 
1.50; 95% CI, 1.08–2.09).10 This same study failed to show 
an association between isotretinoin exposure and Crohn’s 
disease (CD). The association between isotretinoin and IBD 
is not universally supported, however; a population-based, 
case-control study found no significant association between 
isotretinoin use and IBD.11

The diagnosis of UC is first suspected based upon clini-
cal grounds and then supported by appropriate findings on 
endoscopy; pathogens or infectious causes of inflammation 

must also be excluded with negative stool studies.1 In a patient 
who presents with suspected UC, a diagnosis is established 
with either a proctosigmoidoscopy or colonoscopy. These 
procedures are used to view the intestinal lining and look 
for characteristic mucosal changes indicative of UC, which 
include loss of the characteristic vascular pattern, ulceration, 
granularity, and friability.12-14 The prototypic presentation 
of UC involves changes in the distal rectum that proceed 
proximally in a symmetric and circumferential continuous 
pattern to involve part or all of the colon.15 However, some 
individuals with distal colonic disease exhibit only associ-
ated patchy cecal inflammation.15,16

In addition to endoscopic findings, histology can help 
to establish the diagnosis in a patient with suspected UC. 
Histologic findings are especially important when differ-
entiating UC from infectious colitis.17-20 Unlike infectious 
colitis, UC is more frequently associated with distorted 
crypt architecture, including crypt atrophy, separation, 
and distortion. Chronic inflammatory cells in the lamina 
propria are also more frequently observed in UC. Addi-
tionally, neutrophils infiltrate the crypt epithelium prefer-
entially in UC, and lymphocytes and plasma cells appear in 
increased numbers at the crypt bases. Other characteristic 
histologic features observed in the mucosa of UC patients 
include crypt shortfall (in which the crypt does not reach 
the muscularis mucosae) and basal lymphoid aggregation. 
Paneth cell metaplasia may also be observed and is typically 
more common on rectal biopsy in UC patients. In con-
trast, crypt abscesses do not help to differentiate between 
UC and infectious colitis. When distinguishing between 
CD and UC, clinicians should note that patients with CD 
may have noncaseating granulomas or microscopic focal-
ity; however, the absence of these findings does not exclude 
a diagnosis of CD. 

Determining whether an infectious etiology may 
explain the clinical symptoms in a presenting patient is 
sometimes difficult, particularly when the patient lacks his-
tologic findings such as distorted crypt architecture. To be 
certain of the diagnosis in these cases, clinicians may need 
to perform a repeat endoscopy to determine if changes are 
persistent. The presence of persistent endoscopic findings 
suggests that an infectious etiology is not responsible for the 
presence of the colitis. 

The natural history of UC involves a sequence of 
progression in association with the mucosal inflammation. 
Characteristically, in the early phases, the lamina propria 
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is edematous, capillaries become more dilated and con-
gested, and clinicians may observe the presence of inflam-
matory infiltrates and extravasates, including neutrophils, 
plasma cells, macrophages, lymphocytes, eosinophils, and 
mast cells. In early active disease, crypt epithelial lining 
infiltrates form crypt abscesses, which are associated with 
mucus coming out of the goblet cells and an increase in 
cell turnover.21 Goblet cell dropout eventually occurs and 
is followed by more progressive changes.22 For example, 
the surface epithelium begins to flatten out and form ulcer-
ations as the inflammation increases. These ulcerations can 
be deep and may go around the surface epithelium, and 
some inflammation and vascular congestion are commonly 
present in the submucosa. Clinicians should recognize that 
histology can become completely normal as the disease 
goes into remission. Additionally, treatment can cause the 
mucosa to exhibit a patchy disease distribution, in which 
some areas appear completely normal and intervening areas  
are abnormal.

Distinguishing UC from CD and Other Conditions

A variety of factors are used to differentiate UC and CD, 
including endoscopic, histologic, and radiographic fea-
tures.23 For example, UC classically appears as continuous 
disease on endoscopy, with mucosal changes beginning in 
the rectal area at the anal verge and proceeding proximally. In 
contrast, CD causes discontinuous changes and characteris-
tic “skip” lesions. Further differentiating these 2 conditions, 
the mucosa appears more granular and friable in UC, while 
in CD it contains serpiginous ulcerations. Also, fistulae may 
be present in CD, but they do not appear in UC. Finally, 
the ileum is ulcerated and inflamed with aphthous ulcers in  
CD, but these ulcers do not classically appear in UC.

Depending upon which study is cited, indeterminate 
colitis is present in approximately 5–20% of patients, 
although there is a paucity of data regarding the incidence 
of indeterminate colitis among adults in the United 
States.24 In cases of indeterminate colitis, clinicians 
cannot distinguish between UC and CD at presenta-
tion. Fortunately, this diagnostic uncertainty does not 
represent a major concern in terms of short-term disease 
management, as the initial treatment remains the same 
regardless of the diagnosis. Distinguishing between the  
2 conditions becomes a more pressing issue when clinicians 
are trying to determine if a colectomy is needed, as data 
show that patients with indeterminate colitis have a higher 
risk of pouch complications compared to patients with 
definitive UC.25,26 If the clinician is unable to distinguish 
between UC and CD, then he or she must acknowledge 
the higher risk of complications associated with an ileal 
pouch-anal anastomosis.

If a patient with acute, self-limited, infectious colitis is 
misdiagnosed as having UC, the patient will likely receive 

unnecessary corticosteroid treatment. Unfortunately, the 
array of complications that may ensue from such treatment 
can be significant, potentially including bacteremia. Because 
corticosteroids may supress the immune system, they can 
make an individual more susceptible to complications of 
sepsis; thus, bacteremia may result in cases where a pathogen 
is responsible for the inflammation.

Another possible consequence of misdiagnosis is the 
potential for unnecessary or inappropriate surgery. If infec-
tious colitis is misdiagnosed as UC, patients may undergo 
unnecessary surgery. On the other hand, if a patient is mis-
diagnosed as having CD instead of UC, the surgeon might 
withhold the option of an ileal pouch-anal anastomosis and 
instead require the patient to undergo an end ileostomy 
(also referred to as a Brooke ileostomy). This latter proce-
dure represents a less desirable outcome for patients, who 
generally prefer to undergo the ileal pouch-anal anastomosis 
so that they can remain capable of functioning without an 
external ostomy.

Imaging and Diagnostic Assays  
for Diagnosis of UC

When attempting to distinguish UC from CD, clinicians 
may find imaging studies of the small intestine to be help-
ful, as they can aid in determining the presence or absence 
of small bowel disease. These imaging studies may include 
computed tomography (CT) enterography, magnetic reso-
nance enterography, and video capsule endoscopy; in addi-
tion, various forms of enteroscopy (including spiral or dou-
ble-balloon enteroscopy) can be used when a biopsy may be 
necessary and to visualize any areas that may appear abnor-
mal on small bowel imaging.27-29 Colonoscopic intubation 
of the terminal ileum may allow clinicians to visualize at 
least a portion of the small bowel, and small bowel barium 
radiographic studies or CT enterography may also be useful 
in some cases. Additionally, an upper endoscopic evaluation 
may be helpful if the patient has aphthous ulcerations or 
other features characteristic of CD.

The laboratory values commonly assessed in UC 
patients—including complete blood count, C-reactive 
protein (CRP) levels, and erythrocyte sedimentation rate 
(ESR)—are all nonspecific and thus are not helpful in estab-
lishing a diagnosis of UC. However, the presence or absence 
of enteric pathogens in the stool is an important criterion for 
ruling out infectious colitis. For example, clinicians should 
test for Clostridium difficile infection, especially in patients 
who were recently treated with antibiotics or admitted to the 
hospital. Viral infections may also be responsible for a patient’s 
symptoms, as in the case of cytomegalovirus (CMV) colitis, 
so serologic testing and mucosal histologic assessment may 
sometimes be necessary to search for a viral etiology. While 
CMV colitis occurs more frequently in immunocompromised 
hosts, it can occur in a normal host as well.
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In the absence of imaging features characteristic of 
either UC or CD, it has been hoped that serologic evalua-
tion may help to differentiate between the 2 conditions. In 
patients with known diagnoses, the presence of perinuclear 
antineutrophil cytoplasmic antibody (pANCA) combined 
with a negative anti–Saccharomyces cerevisiae antibody 
(ASCA) result has a sensitivity of 57% and a specificity of 
97% in UC patients.30 Another study demonstrated that 
positivity for pANCA alone was associated with a sensi-
tivity of 40% and a specificity of 82% in UC patients.31 
However, pANCA is not found exclusively in UC; it has 
been reported in up to 40% of CD patients.32 In addition, 
CD patients with pANCA-positive disease typically have a 
clinical phenotype that resembles left-sided UC, so pANCA 
alone is not very useful in distinguishing between UC and 
CD.33 However, reactivity to anti-flagellin antibody (CBir1) 
is observed at higher rates in pANCA-positive CD patients 
compared to pANCA-positive UC patients (44% vs 4%).34 

In a meta-analysis of 60 studies (comprising 3,841 UC 
patients and 4,019 CD patients) in which researchers evalu-
ated the performance characteristics of ASCA and pANCA, 
specificity for pANCA in UC was 88.5%, but the sensitivity 
of this marker was only 55.3%. A positive ASCA test com-
bined with a negative pANCA result showed a specificity 
of 92.8% for CD, but the sensitivity of this combination 
was only 54.6%. Thus, the low sensitivity of pANCA for 
UC restricts its usefulness as a diagnostic tool.35 However, 
the specificities of combination results may make these tests 
helpful for distinguishing between CD and UC in patients 
who have no other clinical or pathologic features. 

Unfortunately, when assessed prospectively, ASCA and 
pANCA are not very helpful for assessing whether patients 
with indeterminate colitis have UC or CD.36 The addition 
of other serologic markers, such as Escherichia coli outer 
membrane porin C (OmpC) and Pseudomonas fluorescens–
related protein (I2), adds no further benefit.37

Summary

Unfortunately, clinicians do not yet have a definitive sero-
logic test for the diagnosis of UC. Instead, a suspected 
diagnosis of UC must be confirmed with endoscopic and 
histologic mucosal findings. These findings must be consid-
ered in conjunction with pathogen testing to exclude the 
possibility of infectious colitis. In addition, clinicians must 
evaluate patients for a history of exposure to environmental 
factors that might explain the observed inflammation (such 
as ischemia, radiation, or drugs) as well as for conditions 
in which colitis is caused by some other etiology (such as 
solitary rectal ulcer syndrome or segmental colitis with 
diverticulitis). Endoscopy, radiology, and histology remain 
the mainstays of our clinical diagnostic armamentarium. 
Microscopic findings and disease distribution help to clas-
sify patients as having UC, CD, or indeterminate colitis. 
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Predictors of Treatment Response in UC
Patrick G. Brady, MD

In order to appropriately manage UC, clinicians must 
determine the severity and extent of a patient’s disease, 
as these factors will serve as a guide when selecting the 

initial therapy. Traditionally, assessment of disease severity 
and extent has been based mainly on clinical symptoms, 
physical findings, and laboratory values, which together 
have been used to categorize cases as mild, moderate, or 
severe. This scheme is based on original studies performed 
by Truelove and Witt that were first published in 1955.1

More recently, criteria for UC severity have been modi-
fied to utilize composite scores based on symptoms (such as 
stool and/or rectal bleeding frequency), endoscopic findings, 
and the physician’s global assessment. Although these formal 
assessment scores are most useful in the clinical trial setting, 
assessment of disease severity is important for anyone who 
is treating IBD, as this information is necessary to select the 
appropriate therapy for a given patient.

A simplified approach to classifying severity is provided 
by the American College of Gastroenterology UC practice 
guidelines.2 Using this system, patients are classified as hav-
ing mild, moderate, severe, or fulminant disease; the major-
ity of patients will have mild-to-moderate disease at initial 
presentation.2-5 Mild disease is defined as fewer than 4 stools 
daily (with or without blood), no systemic signs of toxic-
ity, and a normal ESR. Moderate disease is characterized by 
more than 4 stools daily, but with minimal signs of toxicity. 
Severe disease is defined as more than 6 bloody stools daily 
plus evidence of toxicity as shown by fever, tachycardia, 
anemia, or an elevated ESR. Fulminant disease is defined 

as more than 10 bowel movements daily, continuous bleed-
ing, toxicity, abdominal tenderness and distension, need for 
blood transfusions, and observation of colonic dilation on 
abdominal plain films. 

In terms of prognosis, patients with mild disease 
are likely to have proctitis or proctosigmoiditis and are 
unlikely to require colectomy during the following 5–10 
years. In contrast, patients classified as having severe UC 
are more likely to have extensive disease and are likely to 
eventually require colectomy. In addition, certain factors 
predict conventional treatment failure in over 80% of 
patients, including persistence of severe diarrhea with 6 
or more bowel movements daily and marked elevation of 
CRP levels (≥30 mg/L) despite 3 days of intensive therapy.6 
If these patients can be identified at an earlier time point, 
more aggressive medical therapy can be used in an attempt 
to avoid colectomy.

Importance of Endoscopy with Biopsy

Endoscopy with biopsy is necessary to confirm a diagnosis 
of UC and determine the extent of disease. Several studies 
have shown that endoscopic predictors of severity generally 
correlate well with overall symptom severity, and endoscopic 
findings can also predict the need for intensive therapy. 
Detection of severe, extensive disease is particularly impor-
tant, as this type of disease is associated with a higher rate of 
treatment failure.6 Endoscopic findings in severe UC include 
extensive and deep ulcerations (down to the muscularis 
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propria); mucosal detachment on the edges of ulcerations; 
well-like or very deep ulcerations; and large mucosal adhe-
sions, such as mucosal islands or bridges.7 These findings 
are associated with disease that is refractory to treatment 
with corticosteroids, and they predict conventional treat-
ment failure and a high rate of colectomy. Conversely, the 
absence of deep ulcerations predicts the success of medical 
treatment, even in patients with severe symptoms.8

Endoscopic and histologic findings on biopsy are also 
important when assessing response to treatment and pre-
dicting relapse in patients who have achieved symptomatic 
remission. The persistence of mucosal abnormalities or 
histologic evidence of acute inflammation is associated 
with a higher rate of symptomatic relapse.8 In a retrospec-
tive analysis of the Active Ulcerative Colitis Trials (ACT 1 
and ACT 2), patients with moderate-to-severe colitis who 
had endoscopic evidence of mucosal healing at Week 8 were 
found to have a lower risk of symptomatic relapse than 
patients with persistent mucosal abnormalities.9 Similarly, 
in a study of patients with mild-to-moderate UC who 
received mesalamine treatment followed by mesalamine 
maintenance therapy, patients with normal mucosa or 
only mild mucosal erythema had a lower relapse rate after 
1 year than patients who achieved symptomatic remission 
but still had persistent mucosal disease.10 Together, this 
evidence suggests that therapy should aim to achieve com-
plete mucosal healing—not just symptomatic control—in 
order to prevent relapse, avoid complications, and improve 
patients’ quality of life.

Finally, endoscopy may also be indicated if patients 
relapse or continue to have symptoms despite receiving 
appropriate therapy. Relapses may be related to therapeutic 
failure, in which case mucosal abnormalities will remain, or 
they may be the result of superimposed infection, such as 
CMV or C. difficile infection. Notably, the pseudomem-
branes typically observed with C. difficile infection may 
not be observed in UC patients. Therefore, diagnosis of 
this infection requires a high index of suspicion and appro-
priate stool testing for the C. difficile toxin. CMV infection 
in UC patients typically occurs in the setting of immuno-
suppression, which may result from UC patients’ under-
lying disease or their therapy. In either case, endoscopic 
biopsy is the usual method of diagnosis. If UC patients are 
found to have CMV infection, clinicians must taper and 
stop immunosuppressant therapies such as corticosteroids, 
immunomodulatory agents, and anti–tumor necrosis fac-
tor (TNF) agents. Also, clinicians should be aware that 
some patients who experience continued symptoms—
especially abdominal pain or nonbloody diarrhea—may 
actually have irritable bowel syndrome (IBS) rather than 
UC. Unlike patients with UC, patients with IBS will 
exhibit a normal mucosa on endoscopy, and their biopsies 
will not show acute inflammatory changes.

Preventing Long-Term Disease Sequelae

Patients with UC are at an increased risk of developing 
colorectal cancer. Approximately 2%, 8%, and 18% of UC 
patients develop colorectal carcinoma within 10, 20, and 30 
years after disease diagnosis, respectively.11 This risk usually 
begins 8–10 years after developing UC, and it is further 
increased if patients have a diagnosis of primary sclerosing 
cholangitis and/or a family history of colorectal cancer.

While the relationship between UC and development 
of colorectal cancer needs to be further studied, the risk of 
colorectal cancer in UC patients is thought to be due to 
long-standing inflammatory changes. In a controlled series, 
Rutter and colleagues found that increased microscopic and 
macroscopic inflammatory changes increased the risk of 
colorectal cancer and dysplasia.12 Microscopic inflammation 
alone increased the risk of colorectal dysplasia 5-fold. Simi-
larly, another cohort study using a surveillance dataset of 
400 patients showed that an increase in microscopic inflam-
mation was associated with a 3-fold increase in the risk of 
colorectal carcinoma.13 Given these data, achieving mucosal 
healing and controlling inflammation should help to reduce 
colorectal cancer risk. Thus, mucosal healing is important 
not only for the prevention of relapse but also for prevention 
of colorectal cancer among UC patients.

Current guidelines for detecting dysplasia in UC 
patients call for endoscopic surveillance with multiple biop-
sies at 1–2-year intervals beginning 8–10 years after disease 
diagnosis. Surveillance generally involves taking 4 quadrant 
biopsies at 10-cm intervals to sample the colonic mucosa. A 
number of newer endoscopic techniques—including mag-
nifying chromoendoscopy, confocal laser microscopy, and 
optical coherence tomography—are currently being inves-
tigated as possible methods of increasing the detection rate 
of dysplasia, but recent evidence suggests that most dysplasia 
is visible using current technology. In 1 study, per-patient 
sensitivities for detection of dysplasia and cancer were 72% 
and 100%, respectively.14 Improvements in image resolution 
with standard endoscopy likely account for recent improve-
ments in the detection of dysplasia. While most neoplastic 
change is visible using standard technology, random biopsies 
still need to be taken, since approximately one quarter of 
neoplastic lesions may not be visible.

In addition to endoscopy, imaging procedures play a 
minor role in assessing UC patients. Imaging is most use-
ful when the clinician has reason to suspect a complication, 
such as toxic megacolon, a colonic perforation, or an abscess. 
Clinicians should note that CT scans are not an adequate 
substitute for endoscopic surveillance for dysplasia, as these 
lesions are generally flat or only slightly elevated and there-
fore would be difficult or impossible to detect using CT. 
Also, unnecessary CT scans should be avoided, particularly 
in children and young adults, as even a low level of radiation 
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exposure may be associated with an increase in the long-
term risk of colorectal cancer.15

Summary

The most important determinants of response to medical 
therapy include disease severity and extent. These fac-
tors should be assessed using both symptomatology and 
endoscopic findings, and therapy should be based on 
disease severity. As evidenced by recent controlled trials 
of mesalamine and anti-TNF agents, assessment of disease 
severity is useful for predicting a patient’s response to ini-
tial treatment and maintenance therapy, and this approach 
can help to minimize treatment risks in patients with mild 
disease. A new paradigm for determining response to ther-
apy is placing increased emphasis on mucosal healing, as 
assessed by endoscopy and histology; this paradigm should 
reduce the short-term risk of relapse and the long-term risk 
of colorectal cancer.
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Strategies for Maximizing Patient Outcomes

Paul J. Rutgeerts, MD, PhD, FRCP, AGAF

The anti-inflammatory agent 5-aminosalicylic acid 
(5-ASA) is the standard therapy for inducing and 
maintaining remission in patients with mild-to-

moderate active UC. 5-ASA can be effectively delivered both 
orally and rectally, and a number of formulations have been 
developed over the years to deliver 5-ASA specifically to 
the colonic mucosa. These formulations include prodrugs, 
delayed-release formulations, controlled-release formula-
tions, and formulations that combine delayed-release and 
sustained-release strategies. 

Corticosteroids are also frequently used for the treat-
ment of mild-to-moderate UC; they can be delivered orally, 
topically, or intravenously. However, studies have shown that 
corticosteroids provide only short-term benefit; thus, these 
agents are not recommended for maintenance of remission.1 

A population-based study of 63 UC patients in Olmsted 
County, Minnesota showed that corticosteroid treatment 
could immediately achieve complete or partial remission 
in 54% and 30% of patients, respectively; however, 22% 
of patients were found to be corticosteroid-dependent after  
1 year.2 Similarly, a study from the United Kingdom evalu-
ated 86 UC patients who required corticosteroid therapy 
and found that 51% and 31% achieved an immediate com-
plete or partial remission, respectively.3 However, 17% of 
patients were corticosteroid-dependent after 1 year. 

For patients who are unresponsive to corticosteroids, 
the immunomodulators 6-mercaptopurine (6-MP) and 
azathioprine are effective alternatives, but these agents have 
a slow onset of action, and their benefit must be weighed 
against their potential adverse events. Additionally, the effi-
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cacy of these therapies may be limited in some patients. A 
recent systematic review and meta-analysis of parallel group, 
randomized controlled trials assessed azathioprine treatment 
in 130 UC patients with active disease and found that the 
benefit of this therapy did not reach statistical significance 
(relative risk=0.85; 95% CI, 0.71–1.01).4 However, 6-MP 
and azathioprine are used in clinical practice and can be suc-
cessful for treatment of UC. 

The use of cyclosporine in the treatment of acute UC is 
controversial; this drug is associated with a risk of significant 
toxicities, and there is a paucity of data to support its use 
in this setting.4 Intravenous cyclosporine is used in cases 
of severe active UC that are not immediately responsive to 
intravenous corticosteroids.1 However, a long-term, retro-
spective study suggested that the efficacy of cyclosporine 
is not long-lasting.5 This study evaluated 142 patients 
admitted to a single institution with a UC attack who were 
treated with cyclosporine between 1992 and 2004. Of these 
142 patients, 83% had an initial response to cyclosporine 
therapy and thus were able to avoid colectomy during their 
initial hospitalization. However, 54% of these patients 
required a colectomy by the end of the follow-up period. A 
second retrospective study of 61 UC patients treated with 
cyclosporine between 1991 and 1999 demonstrated similar 
results.6 In this study, 63% of patients initially responded 
to cyclosporine therapy, but all had relapsed by 7 years, and 
65% required a colectomy by 7 years.

Finally, infliximab can be an effective treatment for UC 
patients who are corticosteroid-refractory or corticosteroid-
dependent. ACT 1 and ACT 2 were the largest random-
ized, placebo-controlled trials to evaluate infliximab in UC; 
together, these studies included 728 patients.7 Both stud-
ies enrolled patients who were refractory to treatment: In 
ACT 1, patients had failed corticosteroid and/or thiopurine 
therapy; in ACT 2, patients had failed standard treatment 
with 5-ASA, corticosteroids, or thiopurines. Patients were 
randomized to 5 mg/kg infliximab, 10 mg/kg infliximab, 
or placebo. The percentage of patients who achieved a 
clinical response was 64–69% with 5 mg/kg infliximab and 
61–69% with 10 mg/kg infliximab, compared to 29–37% 
with placebo (P<.001 for both comparisons). A quality-
of-life analysis from these 2 trials also showed a significant 
improvement with infliximab compared to placebo, both 
at Week 8 and at a later time point (Week 54 in ACT 1 
and Week 30 in ACT 2).8 While therapy with infliximab 
lowers the need for colectomy, a proportion of patients who 
become refractory to medical treatment must still undergo 
this procedure.9

Goals for Treatment of UC 

The UC treatment algorithm—indeed, physicians’ overall 
approach to the treatment of UC—has changed over the 

past 5 years following the introduction of infliximab. Spe-
cifically, this change is due to the observation that many 
patients treated with an ileal pouch-anal anastomosis often 
have a poor long-term prognosis; these patients generally 
have a lowered quality of life, and complications such as 
pouchitis occur in many individuals. Infliximab provides 
a new approach to treatment of UC in patients whose dis-
ease is refractory to treatment with 5-ASA, corticosteroids,  
and/or immunomodulators. Now, the goals of treatment 
are not only to improve patient symptoms but also to 
induce and maintain corticosteroid-free remission and 
mucosal healing.1 Achieving these goals helps patients 
avoid colectomy and may also help to prevent dysplasia 
and development of colorectal cancer in patients with 
long-standing disease by providing long-term control of 
inflammation.

An important point to consider is how these newer 
treatment goals correlate with the goals of UC patients 
themselves. In a European, questionnaire-based, telephone 
survey of 294 UC patients, avoiding surgery was ranked as 
the most important goal of therapy 73% of the time, and 
healing of the damage to the intestinal lining was ranked as 
most important 74% of the time.10 From the patient’s per-
spective, other important therapeutic goals include stopping 
symptoms from worsening (66%), achieving corticosteroid-
free remission (57%), and fast relief of symptoms (52%). 
Factors that patients considered to be less important include 
the treatment having minimal side effects (48%), it being 
recommended by a doctor (38%), the route/type of admin-
istration (23%), and the cost of the copayment (19%). 

Treatment Paradigms in UC

Many physicians now use an accelerated “step-up” approach 
for the treatment of CD, while others believe that a “top-
down” strategy may change the outcome of the disease. This 
debate is also ongoing regarding the treatment of UC.11 
In UC, 5-ASA is the mainstay of therapy. Traditionally, 
patients who fail 5-ASA have been treated with the more 
conservative step-up strategy, which advocates beginning 
treatment with the least aggressive therapy and sequentially 
progressing to more aggressive therapies until an adequate 
response is attained. Although this approach is potentially 
cost-effective and may be able to limit the adverse events 
associated with more aggressive therapies, evidence suggests 
that the step-up strategy is not associated with mucosal 
healing or improved quality of life in many patients.12 For 
this reason, the top-down strategy is also currently being 
explored as a treatment paradigm for UC. A more aggres-
sive approach, the top-down strategy advocates initiating 
therapy with immunosuppressive agents or the biologic 
agent infliximab, as this drug is associated with a rapid 
clinical response, enhanced quality of life, improved rates of 
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mucosal healing, and reduced need for colectomy; together, 
these results may lead to indirect savings in the cost of treat-
ment, but more studies are needed.7,13-15 

Overall, the success of treatment depends on whether 
it can achieve mucosal healing. If a patient does not achieve 
mucosal healing in response to the chosen treatment, there is 
little chance that long-term benefit will be achieved. Regard-
less of when infliximab is initiated, clinicians should look for 
mucosal healing early in the course of therapy in order to 
predict the outcome of the patient’s disease. To achieve this 
goal, endoscopic assessments need to be incorporated into 
the routine clinical follow-up examination.

Whichever treatment approach is selected, clinicians 
need to optimize therapy for the individual patient in order 
to improve the overall treatment outcome. Clinicians should 
ensure that patients receive the optimal dose, duration, and 
schedule of treatment. Over the long term, therapeutic 
adjustments may be required if the patient loses response or 
develops low blood levels of the drug.

Role of Mucosal Healing in Patient Outcomes

Population data have demonstrated that mucosal healing 
is a predictive factor for better long-term outcomes. Using 
data from an inception cohort of UC patients, Frøslie and 
colleagues showed that the proportion of patients who 
required colectomy was significantly lower in UC patients 
who achieved mucosal healing in response to traditional 
therapy (including oral or topical 5-ASA, sulfasalazine, anti-
biotics, corticosteroids, and/or immunomodulatory agents) 
compared to patients who did not achieve mucosal healing 
with traditional therapies.16

Building on this finding, ACT 1 and ACT 2 found that 
infliximab could achieve mucosal healing in a significant 
percentage of patients.7 In these studies, endoscopic heal-
ing was defined as a Mayo endoscopic subscore of 0 or 
1 (0=complete healing with a normal vascular pattern; 
1=some friability but no erosions, ulcers, or subcutaneous 
bleeding). Using this definition, approximately 60% of the 
infliximab-treated patients in ACT 1 and ACT 2 achieved 
mucosal healing at Week 8 (62% and 59% in the 5 mg/kg 
and 10 mg/kg groups, respectively), compared to 33.9% 
in the placebo group (P<.001 for both infliximab arms 
vs placebo). Similarly, a significant difference in the pro
portion of patients who achieved mucosal healing was 
observed at Week 30 (50.4% and 49.2% in the 5 mg/kg and 
10 mg/kg infliximab groups, respectively, vs 24.8% in the 
placebo group; P<.001 for both infliximab arms vs placebo). 
In ACT 1, this effect remained significant at Week 54, 
with mucosal healing achieved by 45.5% and 46.7% of 
patients in the 5 mg/kg and 10 mg/kg infliximab groups, 
respectively, compared to 18.2% of patients in the placebo 
group (P<.001 for both infliximab arms vs placebo).

The importance of mucosal healing as a predictor of 
treatment response was also evaluated in a post-hoc analysis 
of data from ACT 1 and ACT 2; this study evaluated endo-
scopic scores at Week 8 as a predictor of later symptomatic 
outcome.17 This analysis found that patients with an endo-
scopic score of 0 at Week 8 had a 70.8% chance of achieving 
symptomatic remission at Week 30 and a 73.7% chance of 
achieving symptomatic remission at Week 54. In patients 
with an endoscopic score of 1, indicating minor friability, 
the proportion of patients achieving symptomatic remis-
sion was reduced to 50.9% and 47.3% at Weeks 30 and 
54, respectively. Likewise, patients with endoscopic scores 
of 2 or 3 at Week 8 had even lower chances of achieving 
symptomatic remission at Weeks 30 and 54: only 22.8% 
and 24.2%, respectively, among patients with an endoscopic 
score of 2, and only 9.7% and 10%, respectively, among 
those with an endoscopic score of 3. 

This same analysis demonstrated a similar association 
between mucosal healing at Week 8 and corticosteroid-free 
remission at Weeks 30 and 54. Corticosteroid-free remis-
sion at Week 30 was achieved in 61.5%, 46.1%, 19.7%, 
and 9.7% of patients with Week 8 endoscopic scores of 0, 
1, 2, and 3, respectively. For corticosteroid-free remission at 
Week 54, these proportions were 62.5%, 46.3%, 15.8%, 
and 5.3%, respectively. This study demonstrates the impor-
tance of assessing mucosal healing via endoscopy in clinical 
trials, as this short-term finding appears to be predictive of 
long-term remission.

In another study of mucosal healing in UC, Panaccione 
and colleagues evaluated patients treated with single-agent 
azathioprine, single-agent infliximab, or a combination of 
infliximab plus azathioprine.18 In this study, patients treated 
with the combination of infliximab plus azathioprine 
achieved the highest rate of mucosal healing (63%) at  
16 weeks, although 55% of patients treated with infliximab 
monotherapy also achieved mucosal healing (P=.295). 
Azathioprine monotherapy was significantly less effective; 
only 37% of patients treated with azathioprine alone achieved 
mucosal healing (P=.001 for azathioprine monotherapy vs 
combination therapy; P=.028 for azathioprine monotherapy 
vs infliximab monotherapy).

Given these findings, mucosal healing appears to be a 
key therapeutic target. Patients who achieve mucosal healing 
are more likely to have a long-term benefit from therapy 
and will have a better chance of avoiding colectomy. Patients 
who achieve and maintain mucosal healing may also have 
a lower risk of developing dysplasia and colorectal cancer. 
Thus, clinicians need to design a treatment algorithm that 
allows patients to achieve mucosal healing early in the 
course of their disease. Mounting evidence now shows that 
the success of this endeavor will predict patient outcomes, 
including long-term symptomatic outcomes. Once mucosal 
healing is achieved, it should be maintained over time. 
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Question-and-Answer Forum

In patients with severe UC, especially those 
with signs of toxic megacolon, what factors 
should be considered when choosing between 
infliximab and cyclosporine?

Paul J. Rutgeerts, MD, PhD, FRCP, AGAF  Most patients 
with toxic megacolon require colectomy. For patients with 
severe acute colitis who are refractory to steroids, the data 
on treatment options are scarse. The Lichtiger study showed 
that cyclosporine is effective in this setting; likewise, a Scan-
dinavian study comparing infliximab with placebo showed 
that a single infliximab infusion is an effective rescue therapy 
that allows patients with acute, severe, steroid-refractory 
colitis to avoid colectomy.1,2 A 2-year follow-up study 
showed that this effect is maintained long term.3 

There is only 1 randomized trial comparing infliximab 
with cyclosporine in patients with acute severe colitis. The 
primary endpoint of this study was the rate of treatment 
failure, which was found to be 54% in the infliximab group 
and 60% in the cyclosporine group.4 Immediate response to 
treatment (approximately 80% in both groups) and rates of 
colectomy also did not differ between groups. Importantly, 
there was also no significant difference in the rate of adverse 
events between the 2 groups. 

These results suggest that infliximab and cyclosporine 
have similar efficacy in the treatment of acute severe UC. 
Due to the complexity of cyclosporine and the potential for 
serious adverse events associated with its administration, 
however, use of this agent should be restricted to settings in 
which an expert is available to administer treatment. 

Have any fecal biomarkers been identified that 
could assist in the diagnosis of UC?

Gary R. Lichtenstein, MD  Several fecal markers have been 
investigated that may play a role in the diagnosis of UC. 
They include fecal calprotectin, fecal myeloperoxidase activ-
ity, interleukin-1β, eosinophil granule-derived proteins, and 
tryptase. In general, these markers are indicative of mucosal 
inflammation and disease activity in UC. None of these 
markers have been associated with a high degree of either 
sensitivity or specificity, but they have some ability to help 
differentiate between IBD and IBS.

For example, a study of 30 patients by El Saadany  
and colleagues showed that fecal calprotectin could be 
helpful in differentiating IBS from other organic intestinal 
diseases.5 Although the mean levels of fecal calprotectin did 

not differ between IBS and control patients (30.3 µg/g  
vs 22 µg/g, respectively), mean levels were significantly dif-
ferent between IBS and IBD patients (30.3 µg/g vs 99.4 
µg/g, respectively; P<.05). Overall, this study found that 
fecal calprotectin testing had a positive predictive value of 
85%, a sensitivity of 100%, and a specificity of 92%. 

In another study, rapid tests for fecal calprotectin and 
lactoferrin were found to be as good as enzyme-linked 
immunosorbent assays for detecting colonic inflammation.6 
Specifically, both the sensitivity and negative predictive 
value of the rapid test for fecal calprotectin were 100%. This 
study suggested that these rapid tests could provide a non-
invasive way to help exclude IBD, especially in a primary 
care setting.

Finally, a meta-analysis found that fecal calprotectin 
could help to identify patients who should undergo endos-
copy for suspected IBD.7 Among the 13 studies included 
in this meta-analysis, 6 involved adults and 7 involved 
children or teenagers. Interestingly, the pooled sensitivities 
and specificities for fecal calprotectin testing were 93% and 
96%, respectively, in the adult studies and 92% and 76%, 
respectively, in the studies involving children and/or teen-
agers; the differences in sensitivity and specificity between 
adults and children/teenagers were significant (P=.048). 
The authors of this meta-analysis concluded that measuring 
fecal calprotectin levels in adults could lower the number of 
individuals requiring endoscopy by 67%.
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USF Health   CB2011 208    Post-Event Questionnaire
Optimizing Patient Outcomes in the Treatment of Ulcerative Colitis

This Post-Event Questionnaire may be:
1.) Completed and submitted online: http://www.expertscan.autodata.com/Default.aspx?webid=69B458F7-2ED3-4F31-8F04-E65468107703

 2.) Printed, completed, and faxed to: 813-974-3217
3.) Mailed to USF Health, 12901 Bruce B. Downs Blvd, MDC 46, Tampa, FL  33612 (Attn: AJ Bott)

1. Which of the following endoscopic findings would NOT be observed in a patient with ulcerative colitis (UC)?

$ Changes in the distal rectum which proceed proximally in a symmetric and circumferential continuous pattern

$ Discontinuous changes and characteristic "skip" lesions

$ Associated patchy cecal inflammation in patients with distal colonic disease

$ Normal mucosa in patients who are in remission
2. Which of the following must be excluded when establishing a diagnosis of UC?

$ Crohn's disease $ Infectious colitis $ Segmental colitis with diverticulitis $ All of the above
3. Which of the following methods are used to confirm a suspected diagnosis of UC?

$ Serology testing alone

$ Endoscopic and histologic mucosal findings plus pathogen testing

$ Endoscopic and histologic mucosal findings without pathogen testing

$ Small bowel imaging alone
4. What is the disease severity classification for a UC patient with 8 bloody stools daily plus an elevated erythrocyte sedimentation 

rate?

$ Mild $ Moderate $ Severe $ Fulminant
5. Which of the following endoscopic findings are associated with severe, extensive disease in patients with UC?

$ Extensive and deep ulcerations $ Mucosal detachment on the edges of ulcerations

$ Large mucosal adhesions such as mucosal islands or bridges $ All of the above

6. Current guidelines for detecting dysplasia in UC patients call for endoscopic surveillance with multiple biopsies at which intervals?

$ Every 1-2 years beginning immediately after diagnosis

$ Every 1-2 years beginning 8-10 years after diagnosis

$ Every 1-2 years for the first 10 years after diagnosis and every 5 years thereafter

$ Every 5 years beginning immediately after diagnosis
7. Which medication is the standard therapy for inducing and maintaining remission in patients with mild-to-moderate, active UC?

$ 5-aminosalicylic acid $ Corticosteroids $ Cyclosporine $ Infliximab
8. Which of the following statements is true regarding the step-up and top-down approaches for treatment of UC?

$ The step-up approach is more conservative while the top-down approach is more aggressive

$ The top-down approach is more conservative while the step-up approach is more aggressive

$ Both the top-down and step-up approaches involve initiating therapy with immunosuppressive agents and/or infliximab

$ Neither the step-up nor the top-down approach is effective for the treatment of UC
9. Which of the following is true of patients who achieve mucosal healing?

$ They are less likely to require colectomy

$ They are more likely to achieve symptomatic remission and/or corticosteroid-free remission

$ They may have a lower risk of developing dysplasia and colorectal cancer

$ All of the above
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10. Which of the following is a benefit of fecal biomarker testing?

$ These markers have a high sensitivity for UC

$ These markers have a high specificity for UC

$ These markers have some ability to help differentiate between IBD & IBS

$ Fecal calprotectin can readily distinguish between patients with IBS and control individuals

Were YOUR objectives met in reviewing this material? ............................................................................................................
Y N
$ $ 

If no, please explain.

Were the PROGRAM'S objectives met when reviewing this material?
Communicate the therapeutic goals of treatment in patients with UC.........................................................................................

Y N

$ $ 
Outline the benefits of achieving mucosal healing in patients with UC ...................................................................................... $ $ 
Access the current evidence for the use of therapies in altering the course of disease and improving long-term outcomes....... $ $ 
Articulate effective, individualized treatment strategies for patients with UC ............................................................................ $ $ 
Characterize the latest developments in the treatment of UC ...................................................................................................... $ $ 

Rate the usefulness of the following topics:

Diagnosis of ulcerative colitis.......................................................................................................................................

Response Definition: 1=Not useful   2=Somewhat useful   3=Quite useful   4=Very useful

$ $ $ $ 

1 2 3 4

Predictors of treatment response in UC ........................................................................................................................ $ $ $ $ 
Strategies for maximizing patient outcomes ................................................................................................................. $ $ $ $ 
Of the information presented in this monograph, what percentage is useful to you?

$ 0 - 20% $ 21 - 40% $ 41 - 60% $ 61 - 80% $ 81 - 100%

As a result of reading this monograph...

I increased my knowledge of treatment strategies for UC......................................................................

Response Definition: 1=Strongly Disagree   2=Disagree   3=Neutral   4=Agree   5=Strongly Agree   6=No Opinion   7=N/A

$ $ $ $ $ $ $ 

1 2 3 4 5 6 7

I am more aware of ways to optimize outcomes when treating patients with UC .................................. $ $ $ $ $ $ $ 
I learned information relevant to my practice ......................................................................................... $ $ $ $ $ $ $ 
My most pressing questions were answered........................................................................................... $ $ $ $ $ $ $ 
The material was free of commercial bias or influence

$ Yes $ No

The following information is required for your certificate:
Please enter the required information in the space below: Full name & credentials - Address - City, State, Zip - Phone - Email
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