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Infliximab is approved for the treatment of patients with moderate to severe active ulcerative
colitis (UC) who have had an inadequate response to conventional therapy. While the Active
Ulcerative Colitis Trials (ACT) 1 and 2 were conducted in outpatients:=3, infliximab rescue
of patients hospitalized with severe UC has become common practice? since the publication
of successful rescue therapy in severe UC with a single 5 mg/kg dose of infliximab®. The
optimal induction regimen for patients hospitalized with severe UC is not known, but
Gibson, et al., tested accelerated infliximab induction of remission in this issue of Clinical
Gastroenterology and Hepatol ogy.

This paper retrospectively compares 15 patients receiving all 3 infliximab induction doses at
5 mg/kg over 2 weeks followed by g8 weekly maintenance to 35 patients receiving standard
6 week infliximab induction and g8 weekly maintenance. At 3 months after the initiation of
infliximab therapy, significantly fewer patients needed colectomy in the accelerated
compared to the conventional dosing group (1/15; 6.7%) vs. 14/35; 40%), but no differences
in colectomy rate were observed at 6 and 12 months of therapy. Higher albumin levels and
the use of accelerated induction were associated with avoidance of colectomy in a
multivariate analysis. Patients who achieved a CRP nadir of <=5 mg/L had a rate of
colectomy of 3.2%, vs. a rate of 68.4% in those who did not achieve this level of control of
inflammation.

This accelerated dosing of infliximab has solid theoretical underpinnings, provided by a
number of findings which suggest that severe UC may require more infliximab during
induction than the usual 5 mg/kg outpatient dosing at weeks 0, 2, and 6. Several pieces of
evidence strongly support the importance of adequate serum trough concentrations of
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infliximab in UC. Higher infliximab serum levels have been shown to positively correlate
with treatment success in the ACT 1 and 2 studies as well as in a retrospective analysis of a
single center cohort.5-8 Known factors influencing infliximab drug levels include high
baseline inflammatory load with elevated levels of TNF and CRP, body size, gender,
antibodies to infliximab, and concomitant use of immunosuppressants.®-12 Pharmacokinetic
analyses of sera of the ACT 1 and 2 studies revealed that higher serum albumin
concentrations were associated with lower infliximab clearance and subsequently longer
infliximab half-life.13 Inpatients with severe UC have high inflammatory loads, low albumin
levels, and a severely damaged mucosal barrier in the colon.

Another pharmacokinetic concern is the reported loss of infliximab into the intestinal
lumen.1! This loss appears to accelerate depletion of circulating infliximab and may be
important for the success or failure of infliximab therapy. Taken together the limited
pharmacokinetic data presently available suggest that in patients with severe steroid
refractory UC the initial aim should be to establish adequate infliximab drug levels either by
an increased infliximab dose and /or shorter dosing intervals. It is not clear whether rapid
measurement of infliximab levels is required or cost effective. The finding of Gibson, et al.,
that achieving a CRP nadir of <5mg/L was strongly predictive of colectomy outcomes,
suggests that close monitoring of serum CRP may be an important component of the care of
severe inpatient UC.

Once the patient is in remission, standard infliximab dosing and interval may be adequate,
but the diminishing returns reported by Gibson, et al. suggest that there may be value in
monitoring of CRP or infliximab levels to guide dosing and interval adjustment, as in the
TAXIT trial in Crohn’s disease.1# At this point, we also have limited information about the
safety of a more aggressive anti-TNF approach with accelerated dosing. As has been shown
in patients with rheumatoid arthritis, increased dose infliximab therapy might lead to higher
frequency of infectious complications during induction.1> Furthermore, those patients
requiring colectomy after failing high dose infliximab therapy might also face a higher risk
for peri-operative infectious complications, which is not the case with the current standard
induction.16

Given the growing evidence that infliximab may be rapidly cleared in severe UC patients,
we recently assessed the use of accelerated infliximab dosing in practice. We performed an
internet-based survey among all members of the Crohn’s and Colitis Foundation of
American Clinical Research Alliance (CCFA-CRA) and active members of the International
Organization for Inflammatory Bowel Disease (IOIBD). In this survey 69% of participants
practiced in the US (n=85) and 31% outside of the US (n=38). In hospitalized patients with
severe UC, only 24% of respondents used the standard dosing of infliximab (5 mg/kg at 0, 2,
and 6 weeks) for induction of remission (see Figure 1). Participants were asked what criteria
they used to determine which patients should receive accelerated dosing of infliximab in
severe inpatient UC. The most common response was clinical symptoms, followed by C-
reactive protein (CRP) and infliximab levels, as seen in Figure 2. Participants were asked
what criteria they used to determine when patients should receive their next dose of
infliximab, if earlier than the standard 2 and 6 weeks. Most chose “Clinical Severity”, but
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22% chose “Other” (usually a combination of factors including “Clinical Severity”, CRP,
Albumin, and “Endoscopic Severity™), and 11% chose both CRP and infliximab level.

The report of Gibson et al and our survey results are somewhat surprising since current
recommendations and guidelines do not mention the 10 mg/kg infliximab dosage in the
treatment algorithm for patients with steroid refractory UC.17: 18 No difference was seen in a
small pilot trial with 8 patients using a different infliximab dosing schedule (n=3; 5 mg/kg,
n=3; 10 mg/kg, n=2; 20 mg/kg) in steroid refractory patients with regard to treatment
failures (33.3%, 67.3% and 50%, respectively).19 Two prospective trials comparing the
efficacy of infliximab with placebo and of infliximab with cyclosporine in hospitalized
patients with steroid refractory UC only used 5 mg/kg infliximab.>: 20 Also, there was no
significant difference in treatment outcome comparing infliximab at a dosage of 5 mg/kg
versus 10 mg/ kg in the ACT 1 and ACT 2 trials, which evaluated the efficacy of infliximab
in the outpatient setting.! Interestingly, in ACT 2, a trend towards higher remission rates
(35.8% with 10 mg/kg vs. 25.6% with 5 mg/kg) and mucosal healing (56.7% for 10 mg/kg
vs. 46.3% for 5 mg/kg) was observed in week 30 in the 10 mg/kg infliximab group.
However, this trend was not present at week 8. Additionally, an evaluation of the endpoint
of colectomy, demonstrated the need for significantly fewer colectomies in the 10 mg/kg
infliximab group (8%, p<0.007) compared to placebo therapy (17%).21 This difference in
colectomy rates was not significant for the 5 mg/kg infliximab group (12% p<.16).

In conclusion, our cross sectional survey of IBD specialists clearly indicates enormous
variation in practice, and frequent non-evidence based accelerated dosing of infliximab in
steroid-refractory hospitalized patients. There appears to be a sub rosa movement in the IBD
community to try accelerated infliximab in severe UC, and the Gibson study provides the
first data to support this approach. This retrospective study generates important hypotheses
and questions about the treatment of steroid-refractory severe UC: (1) is accelerated dosing
of infliximab superior to standard dosing? (2) is a CRP of <5 mg/L the optimal short-term
goal of infliximab induction? (3) is monitoring with infliximab levels more cost-effective
than monitoring with CRP? (4) After accelerated induction, what is the best strategy to
maintain patients in remission on infliximab?

At this point, it is critical to the field to conduct randomized multi-center clinical trials to
identify the optimal dosing regimen for anti-TNF therapy in severe inpatient UC, and to
identify the best monitoring strategies, evaluating the value of serum CRP, serum albumin
levels, and serum and fecal infliximab levels. Additional studies of long-term maintenance
strategies are also needed, as the promising results seen at 3 months in this retrospective
study were not durable with standard g8 weekly dosing.
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Induction Dosing of IFX in Severe Ulcerative Colitis

5 mg/kg body weight IFX week 0, 2, 6 then q 8 weeks

10 mg/kg body weight IFX week 0, 2, 6 then q 8 weeks 5

5 mg/kg with flexible timing of doses 7

10 mg/kg with flexible timing of doses 18

Initial 10, then 5 mg/kg at week 2,6 7

Initial 5, use 10 at week 2 if not doing well

Other 14

24

25

0 5 10 15 20 2
Percent

Figure 1. Induction Dosing of Infliximab in Severe Ulcerative Colitis
Most respondents do not use standard dosing in severe ulcerative colitis. The most common

approach was to begin with 5 mg/kg, and increase to 10 mg/kg at week 2 if the patient did
not respond well, but there was extensive practice variation.
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Criteria for Use of Accelerated Dosing of IFX

Clinical Severity

CRP
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Infliximab Levels
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Figure 2. Criteria for Use of Accelerated Dosing of Infliximab
More than two thirds of respondents used solely clinical criteria to decide which patients

should receive accelerated dosing of infliximab, though many included biomarkers including
CRP, ESR, fecal calprotectin, albumin, and infliximab levels when available.
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