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Abstract
Background—Infliximab (IFX) therapy escalation during maintenance treatment occurs
frequently in clinical practice in patients with ulcerative colitis (UC). Outcomes for these patients
have not been described.

Aim—To describe the prevalence of, and outcomes after, IFX escalation during maintenance
therapy in patients with moderate-severe UC.

Methods—Retrospective observational study of clinical outcomes in ambulatory patients with
moderate-severe UC treated with maintenance IFX.

Results—Fifty-six ambulatory patients received IFX for moderate-severe UC; fifty (89%)
responded and proceeded to maintenance therapy. Mean duration of maintenance therapy was 14
months, with mean follow-up of 38 months. Twenty-seven patients (54%) required IFX therapy
escalation after a mean of 6 maintenance infusions. Clinical remission was noted in 36% of the
entire cohort (18/50) at 12 months; 19% in the escalation group, and 56% in the non-escalation
group. Patients who required IFX escalation were less likely to be in clinical remission at 12
months (OR 0.2, 95% CI 0.1-0.6, p=0.01) when compared to those who did not. During the
follow-up period, 27% of patients required a colectomy, and the mean time to colectomy was 17
months. Patients in the escalation group required a colectomy in 33% of cases, compared with
21% of non-escalation patients.

Conclusions—A significant proportion of ambulatory patients with UC treated with
maintenance IFX required therapy escalation over time. This was associated with lower remission,
and higher colectomy, rates.

Background
Ulcerative colitis is a chronic inflammatory condition that affects the colon, and requires
maintenance therapy to maintain remission. Although most patients are successfully
managed with mesalamine formulations, about 25% of patients fail these or other therapies,

Contact Details: Alan C Moss MD FACG, Center for Inflammatory Bowel Disease, Beth Israel Deaconess Medical Center, 330
Brookline Ave, Boston, MA 02215, T: 617-667-3197, F: 617-667-1171, amoss@bidmc.harvard.edu.

Authors’ declaration of personal interests
ACM has received research funding from Salix and Shire, and has served as an advisory board member for UCB and Abbott.
ASC has served as an advisory board member for UCB and Abbott, and speaker for Centocor.

Declaration of funding interests
ACM is supported by NIH grant K23DK084338

Some data presented at American College of Gastroenterology Annual Scientific Meeting, October 15-20 2010, San Antonio, Texas

NIH Public Access
Author Manuscript
Aliment Pharmacol Ther. Author manuscript; available in PMC 2013 March 01.

Published in final edited form as:
Aliment Pharmacol Ther. 2012 March ; 35(5): 562–567. doi:10.1111/j.1365-2036.2011.04986.x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



and require escalation to immunomodulators, infliximab (IFX), cyclosporine or colectomy
(1).

IFX (Remicade®, Janssen, Malvern, PA) was FDA-approved in the US in 2008 for the
treatment of moderate-severe ulcerative colitis. The Active Ulcerative Colitis Trials (ACT),
and a number of cohort studies, have reported the efficacy and safety of IFX (IFX) in
induction and maintenance of remission in patients with UC in this setting in the short to
medium term (2-7). In patients with Crohn’s disease (CD), the experience with maintenance
IFX has been of a gradual loss of response in many patients (8,9). This has primarily been
managed by escalation of IFX therapy (higher doses and / or more frequent infusions), with
significant cost implications (10). Early reports in patients with UC suggest a similar need
for IFX escalation in up to 60% of patients (4,11). Whether these patients have different
long-term outcomes to non-escalation patients in clinical practice is unknown.

Of additional interest is the impact of azathioprine / mercaptopurine on clinical outcomes in
patients with UC treated with IFX (12). The prospective SUCCESS trial reported superior
steroid-free remission rates in azathioprine-naïve patients with UC treated with the
combination of IFX and azathioprine, when compared to IFX or 2 azathioprine alone (13).
In practice, many patients with UC who commence IFX have historically already failed
azathioprine. Post-hoc analyses of randomized controlled trials, and reports from clinical
practice, noted no difference in efficacy outcomes when IFX was used with azathioprine /
mercaptopurine in populations enriched with azathioprine failures (5,14,15).

The goal of this study was to examine the prevalence of, and outcomes after, infliximab
therapy escalation in patients with moderate-severe UC receiving maintenance treatment.

Methods
Patients

All patients who received IFX infusions for confirmed ulcerative colitis (UC) at Beth Israel
Deaconess Medical Center between 2000 and 2009 were eligible for inclusion in the study.
Patients were identified by a search of ICD-9 codes from infusion center attendees, and
individual charts then reviewed by one of us (ER). The hospital’s electronic medical record
(EMR), which includes all patients’ clinical notes and records, including infusion center
notes, was accessed to retrieve data. A standardized data extraction format was used for all
patients. The diagnosis of UC was confirmed by reviewing endoscopy & pathology reports.
Patients who received “maintenance” IFX were initially induced at 0, 2 and 6 weeks, and
then received scheduled IFX every 8 weeks thereafter. Patients continued their other
maintenance therapies during the follow-up period. Prospective approval was obtained from
the BIDMC IRB to review all patients’ records. All data was made anonymous after initial
data extraction.

Definitions
Patients were defined as “ambulatory” if they had active UC based on clinical and / or
endoscopic grounds and IFX was decided upon, and initiated as, an out-patient. Patients
were categorized as having being a “responder” to IFX based on their gastroenterologists’
global assessment within 6 weeks of initiation of IFX, and their progression to maintenance
therapy after induction. Clinical remission was defined as the absence of symptoms of active
UC (no diarrhea, rectal bleeding or abdominal pain) as recorded by the primary
gastroenterologist at 12 months from the patient’s initial IFX infusion. In addition, any
patient who had undergone colectomy for UC, had discontinued infliximab due to loss of
response, or required systemic steroids at the time of the 12-month visit, was considered
treatment failures. “Escalation” was defined as either an increase in maintenance IFX to

Rostholder et al. Page 2

Aliment Pharmacol Ther. Author manuscript; available in PMC 2013 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



10mg/kg at least every 8 weeks, or 5mg/kg every 4-6 weeks. Azathioprine or
mercaptopurine use continued after the initiation of IFX was considered “concomitant”.
Data on endoscopic / histologic healing after therapy was not uniformly recorded using
standardized criteria, and therefore excluded as an end-point.

Outcomes
The primary outcome of interest was clinical remission at 12 months. The secondary
outcome was cumulative rate of colectomy during the follow-up period. An intention-to-
treat analysis was used for efficacy outcomes.

Statistical analysis
Categorical data was analyzed using the Pearson’s Chi-square test, or Fisher’s exact test if
any cell number was <5, for frequencies. Continuous data was analyzed using Student’s t-
test if normally distributed or Wilcoxon’s rank sum test if non-normal data. Missing data
was censored for the primary analysis, but a separate analysis was performed assuming
missing patients were all in remission, or all not in remission to assess if missing data biased
the results to the null hypothesis. For the end-point of 5 remission at 12 months, a nominal
logistic regression model was created using significantly-associated variables (p<0.1), and
the odds ratio for those variables that remained significant (p<0.05) in the model
determined. Predictors of colectomy from baseline demographic, disease characteristics and
treatment were performed using Cox proportional hazards analysis. Time to colectomy was
summarized as the cumulative incidence of colectomy through 12 months estimated by the
Kaplan-Meier method; groups were compared using the log-rank test stratified by study.
Failure plots were used for figures (cumulative probability of colectomy over time).

JMP software was used for statistical analysis (SAS Institute, Cary, NC). For retrospective
power calculations, PS Power and Sample Size Calculations version 2.1.31, 2004
(Department of Biostatistics, Vanderbilt University) was used.

Results
Sixty-two patients who received IFX for UC, and had complete records at our institution,
were identified for analysis. The outcomes of this cohort are highlighted in Figure 1. Fifty-
six of these were ambulatory out-patients with moderate-severe disease, and the other 6
received IFX during a hospitalization for steroid-refractory colitis. After initial induction
IFX to treat UC, 50/56 ambulatory patients (89%) responded and proceeded to maintenance
therapy during the study period – this group constituted the study cohort. In contrast, only
2/6 (33%) severe, steroid-refractory patients had a clinical response noted.

The characteristics of the maintenance cohort, detailed in Table 1, were similar to those in
the ACT2 trial (5). They had UC for a mean of 8 years, had an equal mix of left-sided (48%)
and extensive (52%) disease geography, and mean CRP and ESR were 28 and 37
respectively at the time of initiation of IFX. The majority (41/50, 80%) had exposure to
azathioprine / mercaptopurine; 19/41 of these (46%) were still taking azathioprine, but 20/41
patients (49%) had discontinued due to adverse effects. Those still taking azathioprine had a
mean of 12 months continuous therapy prior to initiation of IFX. Twenty-seven patients
(54%) were on concomitant steroids, mostly (18/27) at oral doses of prednisone >20mg per
day when IFX was initiated, and had steroid exposure for a median of 3 months. This cohort
represents the typical ambulatory patient with moderate-severe UC seen in our center.

During maintenance therapy, this cohort received a mean of 11 scheduled infusions of IFX
(SEM 1), and had a mean total follow-up of 38 months (SEM 4). Infusion history for the
entire maintenance cohort is summarized in Table 2. Mean CRP was 28 (SEM 10) before
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starting IFX, and 11 (SEM 3) at 12 months. Five patients (9%) had a reaction to IFX, which
were mostly mild (4/5) and acute (3/5). Only 2 patients had to discontinue IFX due to side-
effects.

IFX therapy escalation was required in 27/50 patients (54%) over time, after an average of 6
maintenance infusions. The baseline demographic and clinical characteristics of patients in
both escalation and non-escalation groups at inception were similar (data not shown). In a
univariate analysis, patients who required dose escalation had a longer mean duration of UC
at initiation of IFX than those who did not require escalation (10.4 vs 6 years, p=0.03 by t-
test). No other individual demographic or clinical factor was significantly associated with
the need for dose escalation in this cohort. Patients who required dose escalation received a
mean total number of 12 infusions, and had 34 months of follow-up.

Clinical remission was noted in 36% (18/50) at 12 months in the entire cohort (Table 3).
Therapy-escalation patients had a remission rate of 19% at 12 months, compared with 56%
in the non-escalation group. Neither concomitant therapy with azathioprine /
mercaptopurine, pre-treatment CRP or ESR levels, or drop in CRP were significantly
associated with the probability of clinical remission at 12 months. Patients who required IFX
escalation were less likely to be in clinical remission at 12 months (OR 0.2, 95% CI 0.1-0.6,
p=0.01) when compared to those who did not require escalation.

Overall, 27% of all patients with moderate UC who received maintenance IFX therapy
required a colectomy during follow-up; 33% in the escalation group and 21% in the non-
escalation group. The mean time to colectomy was 17 months (SEM 6) in the cohort. In a
Kaplan-Meier analysis, the cumulative risk of colectomy was not significantly different
between the escalation and non-escalation groups (Figure 2). In a multivariate Cox
proportional hazards model, disease duration > 2 years was associated with a reduced risk of
colectomy (HR 0.3, 95% CI 0.1-1.0, p=0.04).

Discussion
Infliximab has joined azathioprine / mercaptopurine as an appropriate therapeutic choice for
induction and maintenance of remission in patients with moderate-severe UC (16). Much of
the literature on outcomes with this agent in clinical practice has been reported in
hospitalized patients with severe UC, or a mix of patients with moderate and severe disease
(2,4,17). As the experience with infliximab has grown in ambulatory patients, a number of
studies have reported high rates of therapy escalation during maintenance treatment
(4,11,17).

In our cohort, at least half the patients required escalation of their infliximab to shorter
infusion cycles, or higher doses, due to relapse of symptoms. Our results are similar to a
Canadian cohort of patients with moderate-severe UC which included both hospitalized and
ambulatory patients; 58% required dose interval shortening, and 21% required dose
increases in this cohort over a median of 13 months (11). Infliximab escalation was also
required in 16/117 patients (14%) in the open-label extension of the ACT studies, and 36/80
patients (45%) in a large French cohort (4,18). Data from US community practices suggests
that up to 40% of patients with UC require shortening of their infusion cycles, which is more
common than occurs in patients with Crohn’s 6 disease (19). A number of explanations for
secondary loss of response to infliximab have been proposed, including antibodies to
infliximab (ATIs), differences in clearance, and innate anti-TNF antibodies (8). This
increase in use of infliximab has significant implications in terms of costs and cumulative
exposure to infliximab.
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Long-term remission and colectomy rates in patients with UC who require infliximab
escalation, and how they compare to non-escalation patients, have not previously been
described. Our data suggests that patients who require IFX escalation ultimately have
numerically lower remission rates and higher colectomy rates over time. The colectomy rate
in our therapy-escalation patients (33%) is higher than that reported in cohorts of patients
who could be maintained on stable doses of infliximab (17-18%) (4,6). However, it is
similar to the colectomy rates (30-40%) reported in cohorts that included hospitalized
patients with more severe disease who received infliximab (11,20,21). The experience in
patients with Crohn’s disease is that IFX therapy escalation regains response in most
patients in the short term (22,23). However, longer term data suggests that a further
proportion of these will lose response even to high-dose IFX (9,24). A cost-utility analysis
concluded that IFX escalation was less cost-7 effective than other strategies in managing
refractory UC (25).

We also identified disease duration as a risk factor for colectomy in this cohort. Patient with
disease duration > 2 years were less likely to require a colectomy during follow-up. This is
consistent with other natural history studies that the risk of colectomy is highest in the first
year after diagnosis (26). It is likely that patients with rapidly progressive disease tend to
proceed to colectomy at earlier times than those with more stable, chronic disease. This has
implications for selection of therapy in patients with more severe disease. Surprisingly,
concomitant azathioprine / mercaptopurine use did not influence colectomy or 12-month
remission rates in this cohort. Although prospective studies in IBD have demonstrated
superior efficacy of the IFX / azathioprine combination therapy in azathioprine-naïve
patients, outcomes in cohorts with many azathioprine-experienced patients were more
equivocal (5,13-15,27). The clinical benefits of continuing azathioprine when a patient with
UC has failed it, and required the addition of IFX, may be smaller than those seen with the
introduction of combination therapy in an azathioprine-naïve patient. This needs to be
weighed against the risks of infection and lymphoma for each patient (28).

There are a number of limitations to this study. Firstly, the numbers in each group for
analysis of proportions was small, and may have been under-powered to detect differences
that may have been present in a larger cohort (type II error). Secondly, since data capture
was retrospective, we were unable to provide disease activity scores for each patient to
define remission or response as in clinical trials. Despite this, the comprehensive nature of
our EHR allowed for review of all relevant clinical, infusion and surgical visits and consults
for each patient, thus minimizing the possibility of missing clinically-relevant outcomes.

In conclusion, we have identified a high requirement for IFX maintenance therapy escalation
in a well-characterized cohort of ambulatory patients with moderate-severe UC. The
implications of the frequent need for escalation in this group warrants further study.
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Figure 1.
CONSORT flow chart of outcomes of patients in cohort from baseline
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Figure 2.
Kaplan Meier failure plot of cumulative colectomy rate grouped according to escalation
(blue line) / non-escalation (red line)
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Table 1

Characteristics of patients enrolled in the study

Characteristic Number

Male (%) 53

Mean age in years (SEM) 41 (2)

Mean disease duration in years
(SEM) 8 (1)

Duration of disease > 2 years at first
IFX (%) 64

Current smoker (%) 2

Disease Geography

 Distal to splenic flexure (%) 48

 Extensive colitis (%) 52

Concurrent medications

 Steroids (%) 54

 Azathioprine / mercaptopurine (%) 37

Mean pre-Infliximab ESR (SEM) 37 (7)

Mean pre-Infliximab CRP (SEM) 28 (11)
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Table 2

Infusion history of patients with UC on maintenance infliximab

Therapy History N=50

Mean months on IFX (SEM) 14 (4)

Mean number of infusions 11 (1)

Mean months of follow-up (SEM) 38 (4)

Infusion reactions 9%

IFX stopped due to ADRs 3%

mo, months; ADRs, adverse drug reactions
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Table 3

Clinical Outcomes of patients with moderate UC on maintenance infliximab

Therapy Outcomes Non-DE DE

Clinical Remission at 12 months 54% 19%

Colectomy 21% 33%

DE; dose-escalation
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