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Abstract

Background—Despite increasing use of infliximab (IFX) in children with Crohn’s disease (CD)
and ulcerative colitis (UC), long-term durability and safety of IFX beyond 1 year is limited in
pediatric inflammatory bowel disease.

Methods—We performed a 10-year single-center retrospective cohort study of 188 patients
initiating IFX at <21 years of age with 1-year minimum follow-up. Data were retrieved from
medical records. IFX outcomes were defined as sustained remission in the absence of dose
modification (sustained durable remission), recaptured response, and treatment failure. Adverse
events, anti-infliximab antibodies (ATI), and role of concomitant low-dose oral methotrexate (<10
mg/wk) on IFX durability were analyzed. Univariate associations and survival analysis were
performed.

Results—As of the last follow-up, 39% of patients with CD and 29% of patients with UC
achieved sustained durable remission and another 60% recaptured and maintained response. For
CD, 88% remained on IFX at 1 year, 80% at 2 years, and 82% at 5 years. In UC, 70% avoided
colectomy at 1 year. Of IFX failures, 25% with CD and 11% with UC developed ATI. The most
common adverse event causing cessation of therapy was infusion reactions. Treatment limiting
recurrent infections occurred in <1%, and 1 patient developed lymphoproliferative disease. Low-
dose methotrexate did not influence any IFX outcomes.

Conclusions—IFX is safe and effective for long-term maintenance therapy in pediatric patients
with inflammatory bowel disease. IFX dose intensification can optimize durability and overcome
loss of response. Loss of response is likely affected by development of ATI. Higher doses of oral

methotrexate may be needed to optimize IFX.
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Inflammatory bowel disease (IBD) is a chronic immune-mediated inflammatory disorder of
the gastrointestinal tract. Approximately, 20% to 30% of patients present with IBD during
childhood or adolescence, and the prevalence of pediatric IBD has increased over the past
few decades.1~3 Medical therapies available for pediatric IBD are limited. However, with the
introduction of biologics and approved use of infliximab (IFX) for pediatric patients with
IBD, more opportunities to induce and maintain remission have become available.

IFX is a chimeric 1gG-1 monoclonal antibody with specificity and affinity for tumor necrosis
factor a.. It was the first biologic to be approved for the use in pediatric patients with
moderate to severely active Crohn’s disease (CD) or ulcerative colitis (UC) refractory to
conventional therapies. However, data on the long-term efficacy and safety of IFX in the
pediatric IBD population beyond 1 year are limited.4-10

It is estimated that 20% to 50% of patients with IBD who initially respond to IFX induction
lose response by approximately 1 year.#~"11 The underlying mechanism for secondary loss
of response to IFX is multifactorial. Immunogenicity, meaning development of anti-drug
antibodies resulting in increased drug clearance, is an important mechanism that is receiving
a lot of attention as of late. Scheduled and not episodic IFX therapy is emphasized to prevent
the development of antibodies to IFX (ATI), infusion reactions, and most importantly loss of
efficacy. The addition of concomitant immunomodulators, specifically thiopurines, reduces
ATI and decreases clearance of IFX, which is reflected in higher trough levels and sustains
steroid-free clinical remission in adult patients with CD.1213 Similar results are seen with
use of combination therapy of IFX and methotrexate (MTX) in adult patients with
rheumatoid arthritis.14 A complete understanding of the role of concomitant MTX in
pediatric IBD is still unclear. An increasing proportion of gastroenterologists treating
younger patients with IBD, males in particular, have transitioned to this regimen after
reports of hepatosplenic T-cell lymphoma in young males treated with combination
thiopurines and 1FX.1°

The ability to recapture response in secondary nonresponders to standard IFX dosing by
dose intensification is well known in adult patients with IBD. More data are needed in the
pediatric age group to determine the long-term outcomes of IFX dosing modifications.910 In
this study, we evaluated the long-term durability and safety of IFX maintenance therapy in a
cohort of pediatric patients with CD and UC followed at a single tertiary care pediatric IBD
center. We additionally examined the predictors of IFX outcomes and the role of
concomitant low-dose MTX on IFX durability.

MATERIALS AND METHODS

Study Population

We performed a retrospective chart review of patients with IBD who received at least 1 dose
of IFX at the Cedars Sinai Pediatric IBD Center from January 2001 to December 2012.
Patients who initiated IFX therapy at <21 years of age, with at least 1 year of follow-up,
were included in this study. Data retrieved included demographic data, immunomodulator
history, indication for IFX treatment, baseline disease location (small bowel, large bowel, or
both), disease behavior (nonpenetrating nonstricturing, penetrating, or stricturing), disease
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duration, duration of IFX therapy, use of concomitant immunomodulators, response to IFX,
and IFX dose intensification outcomes. Information regarding clinical disease activity, such
as Harvey Bradshaw Index for CD and Pediatric Ulcerative Colitis Activity Index for UC,
and biomarkers of inflammation, such as C-reactive protein and erythrocyte sedimentation
rate, in addition to albumin were obtained for patients at both baseline and time of dose
intensification. The development of immunogenicity, reason for treatment failures, and
adverse events were recorded. Adverse events for the purpose of this study were grouped
into immunogenicity related, infectious, neurologic, and neoplastic. This study was
approved by the CSMC Ethics Review Board.

Definition of Study Groups

Our study cohort was initially divided into patients with CD and UC who achieved sustained
durable remission (SDR) and those who did not. SDR was defined as remission with
standard maintenance IFX dosing of 5 mg/kg administered at a frequency of every 7 to 8
weeks. Patients who were primary nonresponders (PNR), defined as failure to respond to
IFX during the induction period (by week 14), were excluded from this comparison.

Subsequently, patients who lost response to IFX maintenance and underwent IFX dose
intensification, defined as IFX dose increase to 10 mg/kg and/or frequency change to every 6
weeks or less, were divided into recaptured responders (RRs) and nonrecaptured responders
(NRRs). RRs were defined as patients who recaptured remission after IFX dose
intensification. The decision of IFX dose intensification was determined by the treating
clinician based on physician’s global assessment, which was standardly noted in the clinic
note. Evidence of immunogenicity was also recorded at time of loss of response and
compared in each of the groups. Immunogenicity was categorized as infusion reaction,
presence of ATI, delayed hypersensitivity reaction, lupus-like reaction, and/or psoriaform
reactions.

IFX failures defined those patients who discontinued therapy. Reason for IFX
discontinuation was categorized into loss of efficacy in the absence of or after dose
intensification (NRRs), immunogenicity related, noncompliance, or other treatment-limiting
adverse events.

Statistical Analysis

Continuous variables were reported as medians with interquartile range. 7test and Wilcoxon
rank sum test were used to compare differences in continuous variables between groups, and
the chi-square test was used to compare categorical variables. Kaplan—Meier analysis was
used to evaluate long-term durability of IFX by representing response to IFX over time.
Differences between survival curves were compared using log-rank test. P-values <0.05
were considered statistically significant.
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RESULTS

Patient Demographics

A total of 259 patients with IBD who received at least 1 dose of IFX were identified at the
Cedars Sinai Pediatric IBD Center (Fig. 1). Forty patients (15%) started IFX at greater than
21 years of age, whereas 31 patients (12%) had not reached their 1-year follow-up.
Therefore, 188 patients (73%) were <21 years of age at initiation of IFX and were followed
up for at least 1 year and included in this analysis. Of these 188 patients, 157 (84%) were
diagnosed with CD and 31 (16%) with UC (Table 1). The majority of patients with CD had
disease localized to both the small and large bowel (70%) and 3% had isolated perianal
disease at baseline. A total of 16% had penetrating perianal disease, 4% had internal
penetrating disease, while 18% of patients had stricturing disease. Most patients with CD
(71%) initiated IFX secondary to intolerance or failure of immunomodulator therapy. A
significantly greater proportion of patients with UC were steroid refractory as primary
indication for IFX therapy as compared with patients with CD (P = 0.0007; 42% versus
14%, respectively). Steroid refractory was defined as patients who failed to respond or had
inadequate response to corticosteroid therapy. Forty-four percent of patients with CD were
transitioned from thiopurines to MTX at or shortly after IFX initiation. Additionally, 65% of
patients with UC versus only 35% of patients with CD (P = 0.007) were induced with IFX
monotherapy. As detailed in Table 1, the median duration of disease (P = 0.04) and median
duration of IFX therapy (P = 0.05) as of last follow-up in patients with CD was greater than
that in patients with UC.

IFX Efficacy Outcomes

Crohn’s Disease—Of the 150 patients with CD who responded to IFX induction, 61
(41%) achieved SDR at the time of last follow-up (29 [18-48] months), with standard IFX
dosing of 5 mg/kg every 7 to 8 weeks. Median age at diagnosis and IFX initiation were
similar in both SDR and non-SDR groups (11 years). Although 70% of patients in both
groups had disease in both small and large bowel, twice as many patients in the non-SDR
group had perianal disease (SDR 8 versus non-SDR 17, £=0.09) and 15% had stricturing
phenotype at baseline as compared with only 3% in the SDR group (P = 0.006). The primary
indication for IFX induction was intolerance or failure of previous immunomodulator
therapy in both groups (SDR 62% versus non-SDR 79%, P= 0.03). A smaller percentage of
patients initiated IFX as first-line therapy (SDR 16% versus non-SDR 13%, £ = 0.68) or
were steroid refractory (SDR 22% versus non-SDR 8%, P = 0.02). A greater proportion of
patients in SDR group were on corticosteroids at the time of IFX induction (46% versus
26%, P=0.02). Approximately 40% of patients in both SDR and non-SDR groups were
transitioned to concomitant MTX therapy during IFX induction. At the time of last follow-
up, the median duration of IFX therapy was similar in both SDR and non-SDR groups (29
[18-48] months versus 30 [13-55] months, respectively, P=0.89).

Ulcerative Colitis—Of the 22 patients with UC who responded to IFX induction, 9 (41%)
remained in SDR at the time of last follow-up (27 [18-34] months). Primary indication for
IFX in 67% of SDR patients was intolerance or failure of thiopurines, whereas 38% of
patients in non-SDR group were intolerant or failed previous immunomodulators (P = 0.19);
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62% versus 22% were steroid refractory (P= 0.07), respectively. The majority of patients
were not on concomitant immunomodulator therapy at IFX initiation in both groups, and at
the time of last follow-up, median duration of IFX was similar (27 [18-34] months versus 22
[12-25] months, £ = 0.26).

Dose Intensification Outcomes

Crohn’s Disease—Sixty-five of the 89 patients with CD (73%) not achieving SDR
underwent dose intensification. Of these 65 patients, 37 (57%) had IFX dose escalation to 10
mg/kg while 28 (43%) had both IFX dose and frequency escalation to 10 mg/kg every 6
weeks or less. Forty (62%) of these 65 patients RR after dose intensification (Fig. 1).
Indications for IFX therapy in both RR and NRR groups were similar, with more than 70%
of patients failing previous immunomodulator therapy. Disease was localized to both small
bowel and large bowel in 70% of patients in each group, with no significant difference in
disease behavior at baseline between the RR and NRR groups. There was also no significant
difference in proportion of patients receiving concomitant MTX therapy in each group (45%
versus 36%, P = 0.47). Median time to dose intensification was longer in RR (18 [10-37]
months) as compared with the NRR group (11 [7-28] months) (P = 0.047). At time of dose
intensification, median C-reactive protein, erythrocyte sedimentation rate, aloumin, and
Harvey Bradshaw Index were compared in each group and no difference was observed
(Table 2). ATI levels were drawn at the time of dose intensification in 38 of 65 (58%)
patients, and significantly more patients in the NRR had detectable ATI versus the RR group
(73% versus 22%, P=0.002).

Ulcerative Colitis—Seven (54%) of the 13 patients meeting non-SDR definition
underwent IFX intensification, with 4 patients (57%) undergoing only dose escalation to 10
mg/kg and 3 patients (43%) had both dose and frequency escalation. Fifty-seven percent of
patients (4 of 7) met criteria for RR (Fig. 1). None of these patients with UC were started on
concomitant MTX therapy at the time of IFX induction. No statistical difference was found
between the RR versus NRR groups with regards to median C-reactive protein, erythrocyte
sedimentation rate, albumin, and Pediatric Ulcerative Colitis Activity Index at the time of
dose intensification (Table 3). As compared with the CD groups, only 1 patient in RR group
and 2 patients in NRR group had ATI levels drawn at the time of dose intensification, and
only 1 patient in NRR group had the presence of ATI.

IFX Durability

As shown in Figure 1, only 16 (8%) of patients with IBD discontinued IFX within the
induction period (PNR) and never received maintenance IFX. Figure 2 represents the
Kaplan—Meier survival curve for time to IFX discontinuation in all patients with IBD (Fig.
2A) and CD versus UC (Fig. 2B) excluding PNR. Only 13% of patients discontinued IFX by
12 months, and 22% discontinued therapy by 24 months. Figure 3 illustrates that the
proportion of patients with CD and UC remaining on IFX is similar at each annual follow-up
(P=0.84). Of the 42 patients with IBD who were followed up for at least 60 months from
the time of induction, 31 (74%) remained on IFX (83.5 [67-94] months). Figure 4
demonstrates what proportion of patients with CD and UC remaining on IFX were SDR
versus RR at each year of available follow-up. Over a 5-year period, there seems to be a
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significant difference in proportion of patients in SDR versus RR for both CD and UC (P=
0.005 and P=0.03, respectively). Over time, the proportion of SDR decreases and the rate
of RR increases.

Crohn’s Disease—Seven (4%) patients with CD met criteria for PNR. One patient had
worsening disease activity during IFX induction and proceeded to surgery, then started
adalimumab. Six patients had infusion reactions within the induction period and were
transitioned to adalimumab. Four of these patients had ATI levels assessed and 3 were
detectable.

For the 49 patients with CD who discontinued therapy as of the last follow-up, median
duration of IFX was 17 months (10-37 months) (Table 4). Twenty-four patients (40%)
stopped IFX befor dose intensification for the following reasons: delayed hypersensitivity
reaction (n = 1), psoriaform rash (n = 1), lymphoproliferative disease (n = 1), paresthesias (n
= 1), infusion reaction (n = 5), detectable ATI (n = 5), worsening of disease (n = 6), and
patient-directed discontinuation of IFX (n = 4). The other 25 patients stopped IFX after dose
intensification for the following reasons: persistent or worsening disease activity (n = 11),
lupus-like reaction (n = 1), recurrent perianal abscess (n = 1), infusion reactions (n = 3), and
ATI development postintensification (n = 9).

Of the 56 total patients with CD who discontinued IFX therapy at any point after first
induction dose (PNR and IFX failures), 40 (71%) transitioned to adalimumab. Eight of these
40 patients failed adalimumab therapy. Of these, 3 patients are now on certolizumab, 3
patients are on natalizumab, 1 patient is on MTX monotherapy, and 1 underwent surgery.

Of the 16 patients not transitioned to adalimumab, 6 (11%) were treated with thiopurine
monotherapy, 3 (5%) with MTX monotherapy, 1 (2%) developed lymphoproliferative
disease and so was continued on mesalamine only, 5 (9%) had surgical resection, and 1 (2%)
discontinued therapy by choice.

Ulcerative Colitis—Nine of 31 (29%) patients with UC were PNR and all underwent
colectomy. Of the remaining 22 patients, 9 (29%) discontinued IFX as of the last follow-up,
with median duration of therapy of 12.7 months (9—-20 months) (Table 5). Of these 9
patients, 6 stopped drug without undergoing dose intensification. Reasons for
discontinuation included: presence of ATI (n = 1), infusion reaction (n = 1), difficulty with
intravenous access (n = 1), development of seizures then transitioned to mesalamine (n = 1),
discontinued IFX by choice of patient then started thiopurine (n = 1), and persistent disease
activity, eventually required colectomy after trial of adalimumab (n = 1). Three of these 6
patients transitioned to adalimumab and continued to respond. The other 3 patients stopped
IFX after dose intensification. One of these patients developed an infusion reaction and was
transitioned to adalimumab. Another patient had positive ATI and was then maintained on a
thiopurine only, whereas 1 patient had evidence of persistent disease activity and went on to
colectomy.
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Concomitant Low-dose MTX

Of the 157 patients with CD, 69 (44%) were started on MTX at the time of IFX induction
and 5 of these patients were PNR. Fifty-six (81%) of the 69 patients remained on low-dose
oral MTX, defined as less than 10 mg every week, throughout the duration of IFX therapy.
MTX was initiated after IFX induction in 38 (24%) patients with CD and median time to
starting MTX was 14 months (6—24 months) from time of IFX induction. Only thirty-six
patients (23%) remained on IFX monotherapy throughout the duration of therapy. The
remaining 14 of 157 (9%) patients did not receive concomitant MTX therapy but were on a
thiopurine when IFX was initiated, 3 of whom remained on this combination at the time of
last follow-up. There was no statistical difference between patients in SDR (P= 0.41) or RR
(P=0.10) when comparing patients on IFX monotherapy with patients on combination
therapy with low-dose oral MTX from time of IFX induction. Median time to loss of
response, defined as the time to dose intensification or IFX discontinuation, and median
duration of IFX therapy were also similar between the 2 groups (= 0.16).

Only 2 of 31 (6%) patients with UC were started on low-dose oral MTX at the time of
induction, limiting the analysis of this group. Four patients (13%) were started on MTX
therapy after IFX induction (median time to initiation of MTX was 11.4 [8-13] months),
whereas 7 patients (23%) remained on IFX monotherapy throughout the duration of
treatment. Nine patients (29%) received thiopurines at the time of IFX initiation, and 2 of
these patients remained on this combination at the time of last follow-up.

DISCUSSION

IFX is effective in the induction and maintenance of remission in pediatric and adult-onset
IBD. There are limited data, however, on durability of IFX in pediatric patients with IBD
beyond 1 year. We presented a 10-year single-center experience with IFX in a cohort of
pediatric patients with IBD evaluating long-term efficacy and safety of IFX. In our cohort,
87% of patients remained on IFX at 1 year postinitiation and 75% at the 2 year follow-up. In
those patients followed up beyond 2 years, there was a stabilization of proportion of patients
still on IFX even out to 5 years.

When specifically evaluating IFX durability in patients with CD, results for patients
remaining on IFX therapy at 1 and 2 years (88% and 80%, respectively) are comparable with
previous studies.*6-8 However, in our cohort of patients with CD, a larger percentage of
patients (72%) remained on IFX therapy at 5 years postinitiation, where an estimated 50% of
patients were likely to discontinue IFX in previous studies.-6-8 Within the UC group, 71%
(22 of 31) of patients avoided colectomy at 1 year after treatment with IFX. This is similar to
what has been previously reported in a larger multicenter cohort study by Hyams et al.>

As would be expected, more severe disease at baseline, such as stricturing disease and
perianal involvement, was associated with loss of response to IFX. It was also notable that
more patients with UC in the non-SDR group were steroid refractory. This may suggest
these patients had more refractory disease, were nonresponsive to steroids, and may have
benefited from earlier initiation of a second-line agent, such as IFX.
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Primary reasons for IFX discontinuation in our cohort were loss of IFX efficacy despite dose
intensification and development of immunogenicity with presence of ATl and infusion
reactions. Low IFX trough levels and development of ATI is associated with a reduced
duration of response to IFX.16:17 This is seen in our study where a higher rate of ATI was
present in patients who were unable to recapture response with IFX dose intensification.
However, only a subset of patients who were classified as secondary nonresponders had ATI
and IFX trough levels assessed, and there was no clear association between trough levels
predose intensification in the RR and the NRR groups.

IFX dose intensification, increasing IFX dosing from 5 to 10 mg/kg, and/or increasing the
frequency of infusions to every 6 weeks or less has been shown to overcome loss of response
to maintenance therapy.910 In our study, close to 60% of patients were able to recapture and
maintain response after dose intensification. In patients with CD who eventually lost
response after dose intensification, 40% of patients gained an additional 12 months of
remission before discontinuing IFX. Additionally, over a 5-year period, we demonstrated a
rise in the proportion of RR versus patients in SDR in both CD and UC groups, suggesting
an attenuation in response to standard IFX dosing over time and ability to recapture response
after dose intensification. There is clear benefit in IFX dose intensification in the face of loss
of response.

Adverse events were limited in our patient population; however, one patient with CD and
Wilson’s disease, treated concomitantly with thiopurines and infliximab, developed Epstein-
Barr virus-associated lymphoproliferative disease.18 As previously reported, the patient is
now off immunosuppressive therapies and her IBD is managed with mesalamine alone. The
majority of our patients with CD who lost response to IFX were transitioned to an alternate
anti-tumor necrosis factor a agent, specifically adalimumab. Of the patients who were
transitioned to adalimumab, 82% remained on this therapy as of the last follow-up. This was
similar in patients with UC, where 60% of patients who discontinued IFX therapy were
transitioned to adalimumab and 83% of these patients remained on adalimumab at the time
of last follow-up. With the retrospective design of this study, the duration of follow-up
varied between patients, but median duration on adalimumab was more than 1 year. Support
for the strategy of switching to adalimumab after intolerance to IFX has been reported,19-21
but long-term data in pediatrics are limited. Further studies evaluating durability and efficacy
of adalimumab in this cohort of patients is warranted.

Concomitant use of immunomodulators, specifically thiopurines, decreases immunogenicity
to IFX, increases trough levels, and is associated with greater therapeutic efficacy.12-13
However, with reports of hepatosplenic T-cell lymphoma described predominantly in young
males with CD treated with thiopurines and IFX,19:22:23 clinical practice has transitioned for
some clinicians to using concomitant low-dose oral MTX in patients with IBD on IFX based
on a demonstrated pharmacokinetic advantage in the rheumatoid arthritis literature.24 In our
cohort of patients with CD, many were transitioned off of thiopurines and onto concomitant
MTX at the time of IFX induction. An additional 24% of patients were transitioned to
concomitant MTX after IFX induction, with a limited number of patients remaining on
thiopurines and IFX (<10%). In the subset of patients in our cohort treated with oral MTX at
a dose of <10 mg/wk, there was not a significant difference in IFX durability or efficacy
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between this group and patients with CD on IFX monotherapy. Additionally, ATIs were only
assessed in a small number of patients and did not seem to be significantly different between
the 2 groups. It is likely that interindividual variation in MTX metabolism may contribute to
the lack of efficacy and higher doses may be needed to achieve a reduction in
immunogenicity to IFX. Further studies evaluating adequate dosing of concomitant MTX
and the possible role of MTX therapeutic drug monitoring are warranted.

There are several limitations to our study. We recognize that these data are reflective of only
a single Pediatric IBD Center, which may contribute to potential practice and referral bias.
However, the data are similar to what is reported by Hyams et al*®7 and a single provider
may result in less variation in care. Additionally, the smaller sample size in the UC group
and the subset of patients on concomitant MTX therapy versus IFX monotherapy may have
limited our power to detect meaningful differences for those outcomes. Larger studies are
currently underway to examine this further. We also recognize that AT1 and IFX trough
levels were only assessed in a subset of patients when there was suspicion for loss of
response; therefore, these available data may be biased. However, we did see a significant
difference in those that responded to dose intensification when ATIs were undetectable.
Availability of ATl and IFX trough levels for all patients in our prospective study will better
characterize loss of response and efficacy of IFX dose intensification.

Our study demonstrates that IFX is safe and effective for long-term maintenance therapy in
pediatric patients with IBD. IFX dose intensification can optimize durability and overcome
loss of response. Loss of response is likely affected by underlying disease severity and
development of immunogenicity. Low-dose concomitant MTX may not be effective in
reducing immunogenicity to IFX, and higher doses or dosing based on therapeutic MTX
levels will need to be evaluated further.
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Flow diagram of total number of eligible patients on IFX. Patients who were <21 years of
age with at least 1-year follow-up were included in this study. Patients with CD and UC

were divided into those who SDR, defined as remission on standard IFX maintenance
therapy of 5 mg/kg administered at a frequency of 7 to 8 weeks. Patients who did not

respond to standard maintenance dosing (non-SDR) were divided into those who required
IFX dose intensification (DI), defined as IFX dose increase to 10 mg/kg and/or frequency

change to every 6 weeks or less, and IFX failures who stopped IFX. Patients who

discontinued IFX within the time of induction (by week 14) were defined as PNR. Patients
who had DI were divided into RRs and NRRs. RRs were defined as patients who recaptured
remission after IFX dose intensification.
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FIGURE 2.
Kaplan—Meier curve representing time to discontinuation of IFX in all patients with IBD (A)

and in patients with CD versus UC (B), excluding PNR. There is no significant difference in
time to IFX discontinuation between CD and UC (P= 0.41).
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IFX durability demonstrated by proportion of patients remaining on IFX at each annual

follow-up.
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FIGURE 4.
IFX durability demonstrated by proportion of patients with CD (A) and UC (B) remaining

on IFX who were SDR versus RR at each year of available follow-up.
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TABLE 1
Clinical Characteristics of Study Cohort

CD(n=157) UC (n=231) P

Male gender, n (%) 81 (52) 12 (39) 0.20
Median (IQR) age at diagnosis (yr) 11 (8-13) 12 (9-14) 0.80
Median (IQR) duration of disease at the time of IFX induction (mo) 11 (4-30) 17 (6-27) 0.45
Median (IQR) age at IFX induction (yr) 13 (10-15) 14 (10-15) 0.85
Primary indication for IFX, n (%)

First line therapy 24 (15) 2 (6) 0.15

Intolerant or failed immunomodulator 111 (71) 16 (52) 0.08

Steroid refractory 22 (14) 13 (42) 0.0007
Immunomodulator use before IFX induction, n (%)

Thiopurines 104 (66) 17 (55) 0.37

MTX 32 0 0.42
Median (IQR) duration of immunomodulator before IFX induction (mo) ~ 10.8 (6-24) 12.8 (7-19) 0.67
Immunomodulator at the time of IFX induction, n (%)

None 55 (35) 20 (65) 0.007

Thiopurines 33(21) 9(29) 0.22

MTX 69 (44) 2 (6) 0.08
Steroid use during IFX induction, n (%) 57 (36) 20 (65) 0.004
Median (IQR) duration of disease at the last follow-up (mo) 60 (35-90) 47 (32-57) 0.04
Median (IQR) duration of IFX at the last follow-up (mo) 30 (17-51) 25 (15-34) 0.05
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TABLE 2

Outcomes of Dose Intensification in Patients With CD

At the Time of DI RRs(n=40) NRRs(n=25) P

Median (IQR) time to DI after IFX initiation (mo) 18 (9-37) 11 (7-28) 0.047
Median (IQR) CRP (mg/mL) 1.3 (0.4-3) 0.8 (0.5-3.7) 0.46
Median (IQR) ESR (mm/h) 26 (4-21) 31 (16-54) 0.26
Median (IQR) albumin (g/dL) 4.2 (3.8-4.3) 4.0 (3.6-4.2) 0.26
Median (IQR) BSA (m?) 15(1.3-1.6) 14(1.2-1.6) 0.14
Median (IQR) HBI 5 (3-6) 5.5(3-8) 0.28
ATI detected (%) 5/23 (22) 11/15 (73) 0.002
Median (IQR) duration of IFX (mo) 48 (28-87) 24 (10-41) 0.001

BSA, body surface area; CRP, C-reactive protein; DI, dose intensification; ESR, erythrocyte sedimentation rate; HBI, Harvey Bradshaw Index.
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TABLE 3

Outcomes of Dose Intensification in Patients With UC

At the Time of DI

RRs(n=4) NRRs(n=3) P

Median (IQR) time to DI after IFX initiation (mo) 11 (9-15) 7 (6-14) 0.42
Median (IQR) CRP (mg/mL) 0.6 (0.4-0.7) 0.5(0.5-0.6) 0.49
Median (IQR) ESR (mm/h) 21 (16-23) 10 (6-36) 0.38
Median (IQR) Albumin (g/dL) 3.7(3.7-4.0) 2.6(26-35) 0.15
Median (IQR) BSA (m?) 14(14-15) 13(1.0-1.4) 0.6
Median (IQR) PUCAI 55 (30-55) 35(25-45)  0.44
ATI detected (%) 0/1 (0) 1/2 (50) 0.39
Median (IQR) duration of IFX (mo) 51 (34-75) 15 (12-18) 0.05

Page 17

BSA, body surface area; CRP, C-reactive protein; DI, dose intensification; ESR, erythrocyte sedimentation rate; PUCAI, Pediatric Ulcerative

Colitis Activity Index.
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TABLE 4

Reasons for IFX Discontinuation in Patients With CD

Reason for |FX Discontinuation N (%)
Lack of efficacy
Primary nonresponse 7(12)
Secondary loss of response
No dose intensification 6 (11)
Despite dose intensification 11 (19)
Immunogenicity
Infusion reactions 8 (14)
Detectable ATI 14 (25)

Delayed hypersensitivity reaction 1(2)

Lupus-like reaction 1(2)

Psoriaform rash 1(2)
Recurrent infections 1(2)
Paresthesias 1(2)
Neoplasia

Lymphoproliferative disease 1(2)
Noncompliance 4(7)
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TABLE 5

Reasons for IFX Discontinuation in Patients With UC

Reason for |FX Discontinuation N (%)

Lack of efficacy

Primary nonresponse 9 (49)
Secondary loss of response 1(6)
No dose intensification 1(6)
Despite dose intensification
Immunogenicity 2(11)
Infusion reactions 2(11)
Detectable ATI

Seizures 1(6)
Noncompliance 2(11)
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