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Introduction

The main goals of UC management are the treat-
ment of symptoms, the induction of remission, and 
the prevention of relapse. Mesalamine, or 5-amino-
salicylate (5-ASA), is the first-line therapy for achiev-
ing and maintaining remission in UC and ulcerative 
proctitis. Although the mechanism of 5-ASA is not fully 
understood, researchers believe that it works topically 
to inhibit inflammatory mediators by blocking tran-
scription factors directly within the colonic mucosa.7 
In particular, 5-ASA is thought to activate the nuclear 
peroxisome proliferator-activated receptor g (PPARg).8 
Other mechanisms of action for 5-ASA that may cause 
its anti-inflammatory effects include the inhibition of 
prostaglandins and leukotrienes.

5-ASA acts topically on the mucosa to reduce inflam-
mation. Rectal therapies deliver mesalamine directly to 
the rectum and colon, while oral therapies utilize coat-
ings or delayed-release systems to prevent the active drug 
from being absorbed systemically. Then it reaches the site 
of inflammation. The amount of active mesalamine that 
reaches the site of inflammation is a key component in 
achieving remission. Naganuma and associates9 found 
that higher concentrations of 5-ASA in the colonic 
mucosa correspond with increased efficacy in treating 
symptoms. Several formulations of mesalamine rely on 
coatings that are sensitive to pH levels, releasing 5-ASA 
when a pH level of 7 or more is reached (usually within 
the terminal ileum). Other formulations rely on the use 
of controlled-release ethylcellulose-coated 5-ASA micro-
spheres that are encapsulated in a moisture-sensitive semi-
permeable membrane. This membrane is broken down 
in a time-dependent manner.10 Multimatrix (MMX) 
mesalamine is a tablet formulation containing 5-ASA that 
is suspended in lipophilic and hydrophilic matrices in a 
pH-dependent coating that delays release until the tablet 
reaches the terminal ileum.11 Balsalazide is an azo-bonded 
prodrug that releases 5-ASA when bacterial reductases in 
the colon release the azo bond, making 5-ASA available to 
work topically.12

Many 5-ASA formulations are administered multi-
ple times per day, in an effort to maintain therapeutically 
active levels of mesalamine at the site of inflammation. 
However, evolving data suggest that most 5-ASA formu-

Ulcerative colitis (UC) is a chronic bowel disorder 
characterized by inflammation of the colonic 
mucosa. The most common symptoms of UC 

are diarrhea, blood in the stool, and, occasionally, abdom-
inal pain. Other symptoms may include fever, anemia, 
and weight loss. The annual incidence of UC is estimated 
at 2–7 per 100,000 people.1 In the United States, UC 
is responsible for approximately 20,000 hospitalizations 
and 250,000 visits to physicians per year.2

Although the pathophysiology of UC is incompletely 
understood, experts generally agree that a combination 
of innate and environmental factors produce an inap-
propriate immune response in a subset of people who 
are genetically predisposed to the disease. According to 
epidemiological research, people at higher risk for UC 
include “westernized” populations, as well as people with 
high levels of sanitation, white-collar occupations, or 
diets high in fat. UC is also much more prevalent among 
whites versus black or hispanic populations.3

UC is categorized according to both symptom sever-
ity and the extent of disease. Severity is defined as mild, 
moderate, severe, or fulminant depending on symptom 
characterization, the number of stools per day, changes 
in erythrocyte sedimentation rate, and signs of toxicity.1,4  
In ulcerative proctitis, inflammation is limited to the 
rectum, whereas proctosigmoiditis involves inflammation 
that extends into the rectosigmoid colon. Proctitis and 
proctosigmoiditis affect approximately 46% of patients 
with UC.5 When inflammation extends to the splenic 
flexure, the diagnosis is of left-sided disease, which affects 
17% of UC patients. In extensive UC, inflammation 
extends beyond the splenic flexure and may include the 
entire colon (pancolitis). Pancolitis accounts for approxi-
mately 37% of patients with UC. 

Current treatment guidelines recommend exclusion 
of other etiologies of colitis and the use of endoscopy 
with biopsy and patient assessment to make the diag-
nosis of UC, and to define the severity and extent of 
the disease.4 Histologic findings for UC include crypt 
distortion and lymphoid aggregates. The mucosa of 
patients with UC has a blunted vascular pattern and 
often appears granular and red. In severe cases, inflam-
matory polyps may develop.6
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lations, regardless of delivery system, may be effective 
when given once daily. Although multiple daily dosing 
strategies are effective, patients often fall short on adher-
ence to multiple dosing regimens. One study found a 
40% rate of adherence at 6 months for a 3-times daily 
dosing regimen of delayed-release 5-ASA.13 Low adher-
ence may play a significant role in disease progression, 
overall morbidity, and quality of life.

For patients whose disease is refractory to 5-ASA 
therapy, corticosteroids are considered a second-line 
therapy option for the induction of remission in distal 
disease. Steroids are associated with high toxicity, particu-
larly when used for longer than 3 months. The immuno-
modulators 6-mercaptopurine (6-MP) and azathioprine 
are recommended for patients with refractory disease 
who fail to improve on 5-ASAs or steroids.4 However, the 
beneficial effect of immunomodulators in UC is less well 
studied than in Crohn’s disease. 

UC is a chronic condition characterized by relapse 
and remission. In a long-term study of 95 UC patients 
treated with mesalamine, Bresci and colleagues14 found 
that although most of the patients experienced a relapse 
over the course of 10 years, those who had been diagnosed 
with distal colitis had a lower rate of relapse than those 
with more extensive disease. This is contrary to the clini-
cal experience that left-sided colitis may be more difficult 
to treat.

The ACG treatment guidelines recommend the use 
of 5-ASA formulations for the maintenance of remission 
in UC. Steroids are not recommended for maintenance 
because of their lack of long-term efficacy and their risk of 
side effects. Azathioprine or 6-MP may be used for mainte-
nance in patients for whom 5-ASA therapy is not sufficient. 
Patients with moderate or severe refractory disease usually 
require hospitalization for treatment with intravenous ste-
roids, cyclosporine, or surgical resection of the colon. More 
recently, anti-TNF biologic therapy has been shown to be 
effective in patients with refractory disease and it is usually 
used before cyclosporine in most cases.

Patients with UC carry an increased risk of devel-
oping colon cancer, with higher risk for those patients 
with a long duration of disease and widespread inflam-
mation. The risk may be as high as 18% in patients 
who have had UC for 30 or more years.15 Another esti-
mate suggests that the annual incidence of colorectal 
cancer in UC patients may range from 1 in 500 to 1 
in 1,600 persons.16 The ACG guidelines recommend 
annual or biannual colonoscopy, with biopsies per-
formed at 10-cm intervals.4 Accumulating data sug-
gest that examination via chromoendoscopy may be 
more effective in identifying dysplasia than traditional 
white-light endoscopic examination.

Recent research has focused on the use of 5-ASA ther-
apy in chemoprevention. Because 5-ASA therapy reduces 
the risk of relapse through its anti-inflammatory effects, 
researchers have postulated that it may also reduce the risk 
of cancer. A recent meta-analysis found an odds ratio of 
0.51 in reducing the risk of cancer and/or dysplasia with 
the use of 5-ASA therapy.17

Recently, the American College of Gastroenterology 
held its 74th Annual Scientific Meeting in San Diego, 
California. Presenters shared new insights into the efficacy 
of delayed-release mesalamine and balsalazide, as well as 
recent findings on gut pH levels of UC patients in relapse 
and remission. In addition, new information emerged on 
UC’s impact on quality of life, prescribing practices prior 
to the initiation of immunosuppressive therapy, and pat-
terns of drug adherence among UC patients.
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Multiple daily dosing of 5-ASA for UC has been a stan-
dard practice since the 1940s. However, these regimens 
can lead to poor patient adherence. Recently, several 
5-ASA formulations have demonstrated non-inferiority 
to multiple daily dosing, including ethylcellulose-coated 
microgranules (Pentasa),1 Multi-Matrix delayed release 
tablets (Lialda),2 and delayed- and extended-release 
granules (Apriso).3 In the ASCEND I, II, and III trials, 
a delayed-release 5-ASA formulation (Asacol) was inves-
tigated at doses of 2.4 and 4.8 g/day, to optimize therapy 
in specific patient populations.4-6 This same formulation is 
currently being evaluated for possible once-daily dosing in 
the maintenance setting. Two presentations at ACG pro-
vided new data on the efficacy of delayed-release 5-ASA. 

1185  Once Daily Dosing of Delayed-Release 
Oral Mesalamine (400 mg Tablet) is as Effective 
as Twice Daily Dosing for Maintenance of 
Remission of Ulcerative Colitis: Results of the 
QDIEM Study

W Sandborn, S Kane, J Korzenik, B Lashner,  
J Leighton, U Mahadevan, J Marion, M Safdi,  
C Sninsky, D Ramsey

In the QDIEM trial, Sandborn and colleagues inves-
tigated the use of once-daily dosing of delayed-release 
mesalamine compared with divided dosing in UC 
patients.7 The study was designed to assess the non-
inferiority of once-daily versus twice-daily dosing for 
maintaining clinical remission. Patients who had been 
maintained on mesalamine doses ranging from 1.6 g/d 
to 2.4 g/d were randomized to receive either once- or 
twice-daily regimen of the same overall dose they had 
been receiving before the study began. Treatments con-
tinued for 12 months, with patient visits at 3, 6, and 
12 months and a phone call at 9 months. The primary 
endpoint was the percentage of patients remaining in 

remission at month 6 for each dosing arm. Relapse 
was defined as a Simple Clinical Colitis Activity Index 
(SCCAI) score of 5 or higher, and remission was defined 
as a SCCAI score of 2 or less.

Of a total of 1,023 patients who received treatment 
in this study, 70% received 2.4 g/day, 28% received 1.6 
g/day, and 2% received 2.0 g/day. The primary endpoint 
of remission at 6 months was met with 90.5% and 91.8% 
of patients dosed once-daily and twice-daily, respec-
tively. The time to relapse was similar in both groups, 
with a 1.19 hazard ratio (95% confidence interval [CI] 
0.77–1.82) between once-daily and twice-daily dosing 
groups. The number of adverse events was also similar 
between the two groups. The investigators concluded 
that once-daily dosing of delayed-release mesalamine was 
as effective as twice-daily dosing for the maintenance of 
remission in UC.

1209  Rapid Symptom Resolution with Delayed-
Release Mesalamine 4.8 g/day Compared to  
2.4 g/day in Moderately Active Ulcerative Colitis 
Patients with a History of More Difficult to  
Treat Disease

W Sandborn, D Ramsey, C Sninsky

Sandborn and associates also provided a retrospective, 
post-hoc analysis of data from ASCEND I4 and ASCEND 
II5 trials. In this analysis, the researchers sought to evalu-
ate the time to resolution of hallmark UC symptoms in 
423 patients with moderately active UC with a history 
of difficult-to-treat disease.8  Hallmark symptoms were 
defined as increased stool frequency and rectal bleeding, 
and moderately active disease was defined as a score of 2 
on the Physician’s Global Assessment. For this analysis, 
difficult-to-treat disease was defined as that previously 
treated with UC therapies (including oral and rectal 
5-ASA, corticosteroids, and immunomodulators).

New Research in Ulcerative Colitis:  
Optimizing 5-ASA Administration for Efficacy 
and Adherence
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Figure 1.  Median time (days) to symptom resolution in the 
combined populations of moderate-disease patients in the 
ASCEND I and II trials.

Reproduced from Sandborn et al.8

The investigators analyzed data from ASCEND I 
and II and compared the median time to resolution for 
delayed-release mesalamine 4.8 g/day compared with  
2.4 g/day dosing. The time to resolution was based on the 
first day of symptom resolution as reported by patients, 
and resolution was defined as a score of 0 on the Physician’s 
Global Assessment. The mean age of patients randomized 
to receive 2.4 g/day and 4.8 g/day was 42.6 and 43.4, 
respectively. The mean UC Disease Activity Index score 
was 7.3 at the beginning of the study for both study arms.

In the overall population, the median time to 
resolution of rectal bleeding and improvement in stool 
frequency was significantly shorter with the 4.8 g/day 
dose, at 19 days, versus 29 days for the 2.4 g/day dose, 
(P<.05, Figure 1). For rectal bleeding, the median time 
to resolution was 9 days for the 4.8 g/day dose and 
21 days for the 2.4 g/day dose (P<.05). For increased 
stool frequency, the median time to resolution was  
10 days for the 4.8 g/day dose and 18 days for the  
2.4 g/day dose but it did not reach statistical signifi-
cance. In patients previously treated with 2 or more UC 
therapies, the time to resolution was 25 days in patients 
who received the higher dose, compared with 49 days 
for those on the lower dose (P<.05). In the overall popu-
lation, the hazard ratio for the resolution of both symp-
toms was 1.43, whereas in the group previously treated 

with 2 or more UC therapies, the hazard ratio was 1.68. 
The investigators concluded that the magnitude of the 
dose benefit for 4.8 g/day versus 2.4 g/day was greater in 
patients with difficult-to-treat disease than in the overall 
moderate UC population.

1199  Daily Dosing of Delayed Release 
Mesalamine Prior to Immunosuppressive Use

S Katz, M Pasquale

Clinical practice guidelines recommend the use of 
5-ASAs at doses up to 4.8 g/day.9 When 5-ASA does 
not provide patient improvement, additional therapies 
such as corticosteroids and immunosuppressives are 
recommended. In this study, Katz and Pasquale investi-
gated the use of 5-ASA therapy before the initiation of 
immunosuppressives, in order to determine whether 
patients were maximizing their use of available 5-ASA 
doses before resorting to immunosuppressive therapy, 
which requires increased monitoring and is associated with 
greater risk of adverse effects.10 The investigators analyzed 
data from two medical claims databases from 2000–2007 
and included in their analysis patients who had been 
diagnosed with UC for at least 30 days prior to their 
use of immunosuppressives, and who had been enrolled 
continuously for 12 months. Patients who had received at 
least 2 prescriptions for delayed-release mesalamine prior 
to their first use of an immunosuppressive therapy were 
eligible for analysis. Researchers determined the most 
recent dose of delayed release mesalamine that was filled 
prior to each patient’s first dose of immunosuppressive 
therapy. Immunosuppressives included in the analysis 
were infliximab, adalimumab, azathioprine, cyclosporine, 
6-mercaptopurine, and methotrexate.

Among 2,599 patients included in the analysis, 96% 
filled a prescription for an oral, nonbiologic immunosup-
pressive agent and 4% received a biologic. The mean and 
median daily doses of delayed-release mesalamine were 
3.48 g/day and 3.6 g/day, respectively. However, 39% of 
all patients in the study had been taking delayed-release 
mesalamine at a most recent daily dose of 2.4 g/day or 
lower (Figure 2). For these patients, their dose had not 
been stepped-up to the recommended 4.8 g/day before 
the initiation of immunosuppressive therapy. The investi-
gators concluded that, despite recommendations in clini-
cal guidelines, patients are not maximizing their use of 
available 5-ASA therapies before initiating immunosup-
pressive therapy. Katz and Pasquale suggested that future 
research focus on the drivers of this behavior, as well as the 
medical and economic consequences of underutilization 
of 5-ASA therapy.
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1184  Patient Perceptions of the Impact of 
Ulcerative Colitis in Daily Life

S Katz, M Hershberger

UC has a significant impact on patients’ quality of life 
(QoL). Several studies have sought to define the pre-
dictors of QoL in UC patients, in an effort to improve 
treatment success.11 A recent study found that patients in 
remission had significantly higher QoL scores than those 
with active disease.12 

Katz and Hershberger conducted a survey of 722 UC 
patients to evaluate the symptoms of UC and the impact 
of UC on a series of QoL attributes.13 Between August 
2007 and August 2008, the researchers performed online 
interviews with patients aged 18 and older who treated 
their condition with a prescription medication. Patients 
rated the impact of UC on a series of QoL attributes on a 
scale of 1 (no impact) to 5 (severe impact).

The majority of patients interviewed—65%—were 
female. Fifty-three percent were between the ages of 35 
and 54, 69% were married, and 87% were Caucasian. 
Forty-seven percent of the patients interviewed reported 
that they had been diagnosed with UC for 3 or more 
years. Approximately half of the respondents reported 
3–10 UC flares over the previous 2 years, with the most 
frequent symptoms including abdominal cramping/pain 
(72%), urgent need to go to the bathroom (66%), and 
increased frequency of bowel movements (66%). Rectal 
bleeding and a change in bowel movement patterns each 
occurred in 50% of those surveyed.

Katz and Hershberger found that, among QoL fac-
tors, UC had the greatest impact on patients’ personal life, 
with 55% of respondents reporting a moderate or severe 
(scored as a 4 or 5) impact. For 49% of participants, UC 
had a moderate/severe impact on work life, and 39% 
reported that UC had a moderate/severe impact on inter-
actions with friends and family members.

According to the investigators, this study highlights 
the dramatic impact of UC on a patient’s personal life, 
their ability to function at work, and their interactions 
with friends and family. The authors conclude that health 
care practitioners should strive to improve patients’ QoL 
by aggressively treating active UC symptoms and main-
taining remission.

1224  Colonic pH Differs Depending on the 
Activity of Ulcerative Colitis (UC): Report of Two 
Patients with pH Measurements Over Time

D Rubin, S Gavzy, C Chapman, A Bunnag,  
A Mikolajczyk, B Surma

Several studies have documented the variations in colonic 
pH in UC patients and healthy volunteers and have sug-
gested that these variations may play a role in the success 
of treatment regimens. In an earlier study, Rubin and col-
leagues found that the pH in the colon was more acidic 
than previously described in a separate study of healthy 
volunteers.14,15  In this study, Rubin and colleagues fol-
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lowed two patients with mildly to moderately active UC 
in order to better understand how colonic pH varies with 
disease activity.16 The patients, both of whom had endo-
scopic, histologic, and clinical diagnoses of long-standing 
UC, were recruited while their disease was active, and 
followed until they achieved clinical remission. During 
the active and remitted phases, patients underwent total 
gut pH, pressure, and temperature measurements using 
SmartPill pH, a device normally used for gastroparesis 
but recently also used in the UC population.15 The study 
required that no acid-blocking agents be used and a stan-
dardized diet was utilized.

The first patient followed was a 39-year-old male 
with left-sided colitis diagnosed 12 years previously, 
maintained on delayed-release mesalamine at a dose of 
4.8 g/day. The second patient was a 29-year-old male 
with pancolitis who had been diagnosed 8 years previ-
ously. He was maintained on 4.8 g/day of delayed-release 
mesalamine and 2.5 mg/kg/d of azathioprine. Over the 
course of the study period, both patients experienced 
a clinically mild relapse (with Simple Clinical Colitis 
Activity Index [SSCAI] scores of 2 and 3 for patients 
1 and 2, respectively), and were successfully treated 
with corticosteroids. After the induction of remission 
(defined as an SSCAI score of 0), the patients were 
maintained with the same pre-relapse regimen they had 
followed before. pH measurements during remission 
were obtained after 7 and 8 months of stable disease for 
patients 1 and 2, respectively.

In both patients, the colonic pH rose substantially 
between active inflammation and subsequent remission 
(Table 1). According to the investigators, these case stud-
ies may have implications for future therapy and for the 
potential modifications of drug delivery systems during 
active and quiescent phases of UC.

1235  Lumenal pH and Transit Time in Patients 
with Quiescent Ulcerative Colitis (UC) Resembles 
that of Healthy Controls

D Rubin, S Gavzy, C Chapman, A Mikolajczyk,  
B Surma

Although there is limited information about variations in 
colonic pH in healthy versus UC-affected subjects, stud-
ies in healthy volunteers have shown that the mean ileal 
pH is 7.45 (range 7.3–7.6), and that the mean proximal 
and distal colon pH is 6.14 (5.7–6.8) and 6.87 (6.1–7.2), 
respectively.17 Researchers have postulated that variations 
in colonic pH levels may play a key role in the success of 
UC treatment.14

In a second study using the SmartPill pH, Rubin and 
colleagues measured pH levels and gut transit times in 8 
patients in clinical remission, in order to better under-
stand the variations in pH measurements associated with 
the activity of the disease.18 Patients with an established 
diagnosis of UC (made by clinical, endoscopic, and 
histologic means) were recruited. Clinical remission was 
defined according to the ACG Practice Guidelines,9 and 
wherever possible the researchers confirmed the presence 
of histologic and mucosal healing. Using the SmartPill 
pH, the investigators measured total gut pH, pressure, 
and temperature. As in the previous SmartPill pH study, 
a standardized diet was employed, and patients were for-
bidden to take acid-blocking agents. The researchers mea-
sured gut transit based on standard changes in pressure 
and pH associated with known locations in the bowel. 

Of the 8 patients who completed the study, 5 were 
male, with median disease duration of 12.5 years. Four 
patients had extensive UC or pancolitis and 4 had left-
sided colitis. The mean pH for the proximal and distal 
colons was 6.36 and 7.21, respectively. The investigators 
found that there were no significant differences in pH or 
transit time based on the extent of the disease, and that 

Table 1.  Mean pHs of Active and Quiescent Disease by GI Location

Patient 1 Patient 2

Location pH (active) pH (quiescent) pH (active) pH (quiescent)

Proximal small bowel 5.49 5.26 6.13 5.88

Middle small bowel 6.71 6.88 6.83 7.07

Distal small bowel 7.04 7.24 6.92 7.47

Proximal colon 6.22 6.82 5.44 7.36

Distal colon 6.84 9.77 5.3 7.73

Data from Rubin et al.16
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the colonic pH in UC patients in remission appears to 
be similar to that of previously reported values in healthy 
volunteers. The authors concluded that their findings of 
higher pH in patients in remission compared with that of 
active UC patients may lead to future improvements in 
optimal drug delivery for UC treatment.

1172  The Effect of High-Dose Balsalazide on the 
Modified Sutherland Ulcerative Colitis Activity 
Index in Patients with UC

A Safdi

Balsalazide is an azo-bonded prodrug that works indepen-
dently of pH levels, releasing 5-ASA when it comes in 
contact with bacteria found in the colon, thus increasing 
5-ASA concentration at the colonic mucosa.19 In some 
patients with active UC whose colonic pH may not reach 
7, balsalazide may be more effective than pH 7-dependent 
formulations. In this study, Safdi evaluated  the effects of 
balsalazide in inducing remission in patients with mild-
to-moderate UC who had previously failed pH 7-depen-
dent 5-ASA therapy.20 

The study included patients with mild-to-moderate 
UC who had failed at least 8 weeks of mesalamine therapy 
and who had modified Sutherland Ulcerative Colitis 
Activity Index (UCAI) scores of 4–10, with scores of 1 
or more for rectal bleeding, mucosal appearance, and 
physician rating of disease activity. The primary endpoint 
after 8 weeks of therapy was the percentage of patients 
who achieved remission (defined as a modified Sutherland 
UCAI score of 0 for rectal bleeding, 0 for stool frequency, 
and 1 or less for physician rating of disease activity). 
Patients received three 0.75 g balsalazide capsules 3 times 
daily (tid) for the first 2 weeks. If remission was not 
achieved at weeks 2, 4, or 6 of the study, the dose was 
increased by 1 capsule tid, with a maximum dose increase 
to 6 capsules tid. Patients who did achieve remission with 
the starting dose were maintained at that level for the 
duration of the study.

By the end of the 8-week study period, 47% of the 
patients enrolled in the study experienced symptomatic 
remission, with a median modified Sutherland UCAI 
score of 0 (range, 0–2). Patients who did not achieve 
remission had a median total score of 6 (range, 3–9). For 
patients who achieved remission, the median maximum 
dose was the starting dose (3 capsules tid, range 3–6), 
whereas the median maximum dose for those not achiev-
ing remission was 6 capsules tid (range, 4–6).

In this study, balsalazide effectively induced 
remission in patients whose UC had not responded 

to pH 7-dependent mesalamine. Safdi suggested that 
pH 7-dependent mechanisms of 5-ASA delivery may 
cause a lack of efficacy in certain individuals because of 
increased fecal wasting. He concluded that switching 
patients to an azo-bonded delivery system may lead to 
expeditious symptom resolution and should be consid-
ered in patients who are refractory to pH-dependent 
formulations.

1272  Factors Affecting Persistence with 
Mesalamine Therapy: Results from a Large 
Pharmacy Database

S Kane, M Sumner, D Solomon, M Jenkins

Low patient adherence to UC therapies is a complex 
challenge facing physicians who treat this population. 
Researchers estimate that adherence among UC patients 
is similar to that of other populations of chronic disease 
sufferers, with 20–50% of patients failing to follow their 
prescribed course of treatment.21 A recent analysis found 
that patients who do not comply with maintenance ther-
apy have a 3-fold higher risk of experiencing UC flares 
than those who are compliant.22 Previous studies of UC 
patients have highlighted some of the factors that influ-
ence patient persistence.23

In order to examine the patterns of persistence in a 
group of patients receiving 5-ASA therapies, Kane and 
colleagues performed a study analyzing prescription  
refill records of 44,191 patients starting a course of treat-
ment with the following therapies: MMX mesalamine, 
delayed-release mesalamine, controlled-release mesala
mine, olsalazine capsules, or balsalazide.24 Patients, who 
began therapy between March and September 2007, were 
followed over 18 months. Persistent patients were defined 
as those who refilled their prescriptions within a time 
frame of up to double the duration of the prescription.

Across all groups studied, persistence decreased over 
time. Patients receiving MMX mesalamine had higher 
persistence at 3 months (60%) and 18 months (13%) 
than patients receiving delayed-release mesalamine 
(41% at 3 months; 5% at 18 months), controlled-release 
mesalamine (41% and 6%), balsalazide (43% and 6%), 
or olsalazine (35% and 6%). In all treatment groups, 
males were more persistent than females, and patients 
younger than 17 years old were more persistent than 
older patients. The most persistent subgroup was the 
group of patients aged 41–55 years old who received 
MMX mesalamine (62% at 3 months). The most per-
sistent subgroup by prescriber was the group prescribed 
MMX mesalamine by internists (60%, 22% and 16% at 
3, 12, and 18 months, respectively.) 
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The investigators concluded that lower pill burdens, 
once-daily dosing, and patient satisfaction may all play 
roles in encouraging persistence in the UC population. 
The overall low rates of persistence among this popula-
tion, however, combined with variation by prescriber and 
decreases over time, indicate that novel intervention strat-
egies are still necessary to maximize the potential benefit 
of UC therapies.
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Over 40 years ago, when 5-ASAs were first 
prescribed for ulcerative colitis (UC) in the 
form of sulfasalazine, standard practice was to 

administer them in 3–4-times-daily regimens. After the 
development of sulfasalazine, it was determined that this 
drug acted as a prodrug and bacterial reductases released 
the 5-ASA to work topically in the colon. Sulfapyridine, 
which is linked to 5-ASA with an azo bond, was later 
determined to be the moiety responsible for most of the 
side effects and little or any of the therapeutic benefit. 
Thus, sulfasalazine had to be given in this manner because 
patients could not tolerate the side effects of nausea, 
headache, and dyspepsia that a single 2–4 g dose caused. 
It eventually became standard practice to give all 5-ASA 
formulations 3 or 4 times a day in order to optimize effi-
cacy. Evidence is slowly developing to demonstrate that 
the only reason for this separation may have been the 
mitigation of the side effects profile of the sulfa prodrug.

The QDIEM study examines more directly the ques-
tion of efficacy of once-daily versus twice-daily regimens 
in the maintenance setting of UC, utilizing a delayed-
release formulation of 5-ASA at a range of daily doses. 
Delayed-release mesalamine was originally approved for 
three-times-daily administration, but it is most commonly 
administered twice a day by most practicing physicians 
to improve overall compliance, hence the comparison 
to twice a day and not three times per day. The authors 
found that time to relapse was virtually identical in 
patients taking a single daily dose or a split dose. Overall 
remission rates at 6 months were 90.5% in patients dosed 
once daily and 91.8% in those dosed twice daily. Thus, 
this study of over 1,000 patients clearly demonstrates, for 
the first time with this particular mesalamine preparation, 
that once-daily maintenance therapy is effective and split 
dosing provides no added advantage during maintenance 
therapy. This finding can be added to growing evidence 
suggesting that all 5-ASA formulations can be effectively 
dosed once daily for maintenance, providing an impor-
tant advantage in our effort to improve patient adherence 
to 5-ASA maintenance regimens.

The ASCEND I and II studies considered another 
aspect of therapy, the amount of active 5-ASA adminis-

tered daily, in order to further optimize outcomes in the 
induction phase. These were exploratory studies, designed 
to define the difference in overall response among patients 
with mild-to-moderately active disease, who received  
2.4 g/day versus 4.8 g/day of delayed-release mesalamine, 
utilizing a novel, 800 mg tablet formulation. 

In the early interim analysis of ASCEND I, it 
appeared that only patients with moderate disease were 
more likely to benefit from the higher dose. This finding 
influenced the design of ASCEND II, which, instead of 
mixing mild and moderate patients, looked at patients 
with moderate disease only, to confirm the added benefit 
of the higher dose in these patients. Our post-hoc analysis 
of pooled results from moderate patients in ASCEND I 
and II looked at the time to resolution of rectal bleeding 
and improvement in stool frequency. In this analysis, the 
4.8 g/day group saw improvement of both factors after 
19 days, whereas the 2.4 g/day group required 29 days 
to resolve rectal bleeding and improve stool frequency. 
This was a statistically significant difference. Looking at 
each symptom alone, both resolution of rectal bleeding 
and improvement in stool frequency were achieved more 
quickly with the 4.8 g/day dose. This illustrates that there 
is a group of patients with moderately active disease who 
will achieve remission more quickly with the 4.8 g/day 
dose of delayed-release mesalamine. The subset of patients 
that were more likely to respond to the higher dose were 
those with previous mesalamine exposure, those who had 
previously taken rectally-administered therapy, and those 
that had previously been treated with steroids.

It is my personal opinion that the results from the 
combined trials (ASCEND I and II) are being misinter-
preted by some gastroenterologists. The post-hoc analysis 
draws an important distinction from the results of the 
ASCEND I and II trials as a whole, where no statistically 
significant difference was found between 2.4 and 4.8 g, 
in a mixed cohort of patients with mild and moderately 
active disease. Here, it is clear that specific groups of 
patients are going to do better on the higher dose. It also 
suggests that if any patient is not responding to 2.4 g, they 
should be tried on 4.8 g daily, because patients that are 
refractory to the lower dose are the ones who were seen 

Commentary
Charles A. Sninsky, MD

Digestive Disease Associates 
Gainesville, Florida
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to respond to 4.8 g in this post-hoc analysis. In addition, 
separate studies have demonstrated that patients with left-
sided UC respond better to combined oral and topical 
mesalamine. Thus, in order to define a patient as a 5-ASA 
failure, they need to be tried on the maximum dose  
of drug. 

Unfortunately, as Drs. Katz and Pasquale illustrate, 
this is not currently the standard practice. In these 
authors’ observational study, looking at medical claims 
databases from 2000 to 2007, they simply asked what 
dose of mesalamine the patients were on before they were 
started on immunomodulator therapy. The authors found 
that among 39% of patients, the dose of 5-ASA was at 2.4 
g/day when they were switched, suggesting that 5-ASA 
had not been maximally optimized. This, despite the 
fact that current guidelines suggest an increase to 4.8 g/
day, as well as adequate time to respond, before starting 
immunomodulator therapy. 

Stepping up from 5-ASA to immunomodulator ther-
apy incurs increased risks and requires increased physician 
monitoring. The adverse effects of immunomodulators 
include possible nausea, vomiting, abnormal liver tests, 
arthralgias and 5% of patients may develop pancreatitis. 
In the long term, 1 in 2000 patients may develop lym-
phoma. Patients receiving immunomodulators require 
weekly monitoring initially even if patients are determined 
to have a normal thiopurine methyltransferase (TPMT) 
metabolizer status and gradually decreased to every 3 to 4 
months if stable. All of these factors make the decision to 
switch a significant one for patients. 

Further, a trial of maximal 5-ASA dosing can be 
attempted without the need for further, expensive lab- 
oratory studies. In the use of immunomodulators, 
patients require gradual dose titration and/or TPMT 
and 6-thioguanine (6TG) testing to optimize therapy. 
These tests are often not reimbursed by insurers but 
without them, the time to response to azathioprine and 
6-mercaptopurine can be significantly delayed beyond 
the typical 8–12 weeks.

Drs. Katz and Hershberger illustrate the importance 
of inducing a complete remission in their survey on QOL 
as it is affected by active UC. They found that approxi-
mately half of patients that were interviewed had expe-
rienced 3–10 UC flares over the previous 2 years. They 
found abdominal discomfort, urgency, and increased 
bowel frequency reported among 60% of patients, sug-
gesting a lack of adequate control and remission. The 
need for better, faster disease control could be seen in that 
over half of the respondents reported moderate to severe 
impact on their personal life and ability to work. We, as 
physicians, must do a better job of asking our patients 
about their QOL and optimizing their therapy, which 
requires a trial of maximum 5-ASA dosing in patients 

who do not have adequate control and aggressive efforts 
to achieve real remission before the need to step up to 
immunomodulator or anti-TNF therapy.

Rubin and colleagues conducted intraluminal pH 
studies within the small intestine and colon, using the 
SmartPill, in a few  patients to address the ongoing ques-
tion of how best to deliver orally administered 5-ASA and 
achieve maximum topical exposure to the mucosa. The 
efficacy of pH-dependent formulations of 5-ASA can be 
affected by small intestinal and colonic pH, which can in 
turn be affected by a variety of factors including disease 
activity, diet, and other medications. These authors found 
that when their patients experienced a disease flare requir-
ing steroids, the colonic pH rose substantially between 
active inflammation and subsequent remission. This 
might suggest the possibility that the medicines may need 
a different release pH for treatment of active disease and 
during maintenance. Adjusting the pH of the eudragit 
5-ASA coating to tailor it to active-disease or maintenance 
patients may be one way to improve overall response. 

We know that the colonic environment of UC 
patients varies from healthy controls for a variety of rea-
sons. Transit may be faster in some patients with active 
disease and now we see that pH may be different as well. 
However, the other factors mentioned above, including 
diet and other medications, may require further individu-
alization of pH formulations to truly optimize response.

Dr. Safdi looked at patients who had been on pH-
dependent 5-ASA formulations and who had failed 
8 weeks of therapy. The patients were switched to 
balsalazide, another prodrug with an azo bond that links 
an inactive metabolite to mesalamine. The bond is broken 
in the colon when it is exposed to bacterial reductases, 
allowing free mesalamine to work topically. What Dr. 
Safdi found in switching patients after 8 weeks was that 
by the end of the study, 47% of the patients had experi-
enced symptomatic remission with balsalazide. 

Another scenario may have been to separate the 
group into two arms and continue the pH-dependent 
mesalamine in some of them, while switching the others 
to balsalazide. This would account for the potential group 
who may require more than the standard 4–6 weeks to 
respond to therapy. In addition, in a cohort of patients 
initially failing balasalazide, a similar result might be seen 
if they were switched to delayed-release 5-ASA. 

Dr. Sunanda Kane has conducted a variety of impor-
tant studies looking at 5-ASA compliance/adherence/
persistence. In this study, she and her colleagues looked at 
a database of over 44,000 UC patients and analyzed their 
prescription refill records. They looked at compliance/
adherence/persistence in patients that were getting once-
daily MMX mesalamine, multiple doses per day of delayed-
release mesalamine, or other types of mesalamine, as well 
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as balsalazide. When they looked across all groups, they 
found that persistence decreased over time and patients 
receiving MMX mesalamine had the highest persistence 
at 3 months and 18 months. This is important, par-
ticularly in light of the QDIEM results, which illustrate 
the ability to effectively administer a once-daily dose of 
delayed-release mesalamine in the maintenance period.  
However, even when once daily MMX mesalamine was 
utilized, 40% of patients were not taking their drug after 
3 months. At 18 months, more than 80% were not tak-
ing it. The slight improvement seen with the once-daily 
formulation is really a negligible issue when so many 
patients were shown to be nonadherent across all of  
the formulations. 

The greatest lesson to be seen from this analysis is 
that once patients achieve initial remission, their adher-
ence to therapy falls dramatically. We might consider 
factors of once-daily administration, overall efficacy, side 
effects, and cost, but we need to find other factors and 
other methods to improve persistence across the board.

In this regard, education is crucial. Patients need to 
understand that they have a chronic disease without a 
cure and that the disease will come back without continu-
ous maintenance therapy. Many physicians use Dr. Kane’s 
graph illustrating her finding that if patients do not take 
80% of their medicine, they are likely to experience flare. 
The Crohn’s and Colitis Foundation of America is a tre-
mendously helpful organization that also provides materi-
als to underscore the importance of adherence to therapy. 

Finally, we need to see our patients more frequently. 
Instead of scheduling visits once a year when patients are 
in remission, it may be important that we see them on a 
more frequent basis to underscore the importance of tak-
ing their medication. 

Another possible tool for future use will be the elec-
tronic pharmacy report, which will tell us if patients are 
not taking their medication. This could trigger a call from 
the physician to remind patients to take their medicine. 
An automatically generated e-mail message could also 
provide reminders. Whatever solution we envision for the 
future, it remains clear that the adherence to therapy is 
the ultimate hurdle to truly optimizing 5-ASA therapy in 
UC patients.

Suggested Reading

Sandborn WJ, Regula J, Feagan BG, et al. Delayed-release oral mesalamine 4.8 
g/day (800-mg tablet) is effective for patients with moderately active ulcerative 
colitis. Gastroenterology. 2009;137:1934-1943.

Kane SV, Accortt NA, Magowan S, Brixner D. Predictors of persistence with 
5-aminosalicylic acid therapy for ulcerative colitis. Aliment Pharmacol Ther. 
2009;29:855-862. 

Irvine EJ, Yeh CH, Ramsey D, Stirling AL, Higgins PD. The effect of mesalazine 
therapy on quality of life in patients with mildly and moderately active ulcerative 
colitis. Aliment Pharmacol Ther. 2008;28:1278-1286.

Lichtenstein GR, Kamm MA. Review article: 5-aminosalicylate formulations for 
the treatment of ulcerative colitis--methods of comparing release rates and delivery 
of 5-aminosalicylate to the colonic mucosa. Aliment Pharmacol Ther. 2008;28:
663-673.
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for Efficacy and Adherence

1. � Approximately how many hospi ta l izat ions each 
year are attr ibuted to UC in the Uni ted States?

a.  20,000
b.  10,000
c.  30,000
d.  40,000

2. � In  the Uni ted States,  the inc idence of  u lcerat ive 
col i t is  is  ____ per 100,000 people per year.

a.  2–7
b.  8–12
c.  1
d.  13–18

3. �T rue or Fa lse? In the QDIEM study, once-dai ly 
dosing of  delayed-re lease mesalamine (400 mg 
tablet )  was as ef fect ive as twice-dai ly  dosing for 
the maintenance of  UC remiss ion.

a.  True
b.  False

4. � In  the analys is of  ASCEND I  and I I  by Sandborn 
and col leagues, which of  the fo l lowing was 
considered a ha l lmark symptom of UC?

a.  Abdominal cramping
b.  Rectal bleeding 
c.  Bowel urgency
d.  Vomiting

5. � In  the ASCEND I  and I I  analys is,  pat ients 
prev iously treated with 2 or more UC therapies 
exper ienced a median t ime to resolut ion of  ___ 
days whi le on the h igher (4.8 g/d)  dose, versus 
____ days for those on the lower (2.4 g/d)  dose.

a.  15, 22
b.  20, 32
c.  25, 49
d.  30, 50

6. � Among 2,599 pat ients inc luded in Katz and 
Pasquale ’s analys is of  c la ims data,  what was the 
median dai ly  dose of  delayed-re lease mesalamine 
pr ior to the in i t iat ion of  immunosuppressive 
therapy?

a. � 4.5 g/day
b.  2.7 g/day
c.  3.6 g/day
d.  3.3 g/day

7. � In  Katz and Hershberger ’s survey of  722 UC 
pat ients,  what was the most frequent symptom 
repor ted by pat ients who exper ienced a UC f lare?

a.  Abdominal pain/cramping
b.  Rectal bleeding 
c.  Change in bowel movement patterns
d.  Urgent need to go to the bathroom

8. �T rue or Fa lse? In Rubin ’s study of  colon ic pH in 
two pat ients whose pH was measured dur ing 
act ive and remit tent UC stages, the colonic 
pH dropped substant ia l ly  between act ive 
inf lammat ion and subsequent remiss ion.

a.  True
b.  False 

9. � In  a second study measur ing pH in 8 pat ients in 
remiss ion for UC, the mean pH for the prox imal 
and d ista l  colons was 6.36 and ___, respect ive ly

a.  7.42
b.  6.20
c.  7.21
d.  6.56

10. �In  Safd i ’s  t r ia l  of  pat ients who had fa i led 
mesalamine therapy, what percentage achieved 
remiss ion af ter 8 weeks of  balsa laz ide therapy?

 a. 47%
 b. 31%
 c. 56%
 d. 35%

CME Post-Test:  Circle the correct answer for each question below. 
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