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ABSTRACT

Introduction: Infliximab (IFX) therapy intensification in
ulcerative colitis (UC) is more common than established in pivotal
studies.

Objectives: To establish the frequency and form of
intensification for UC in clinical practice, as well as predictors,
and to compare outcomes between intensified and non-intensified
treatment.

Methods: A retrospective study of 10 hospitals and 144
patients with response to infliximab (IFX) induction. Predictive
variables for intensification were analyzed using a Cox regression
analysis. Outcome, loss of response to IFX, and colectomy were
compared between intensified and non-intensified therapy.

Results: Follow-up time from induction to data collection:
38 months [interquartile range (IQR), 20-62]. Time on IFX
therapy: 24 months (IQR, 10-44). In all, 37% of patients required
intensification. Interval was shortened for 36 patients, dose was
increased for 7, and 10 subjects received both. Concurrent
thiopurine immunosuppressants (IMM) and IFX initiation was an
independent predictor of intensification [Hazard ratio, 0.034;
p, 0.006; CI, 0.003-0.371]. In patients on intensified therapy
IFX discontinuation for loss of response (30.4% vs. 10.2%; p,
0.002), steroid reintroduction (35% vs. 18%; p, 0.018), and
colectomy (22% vs. 6.4%; p, 0.011) were more common. Of
patients on intensification, 17% returned to receiving 5 mg/kg
every 8 weeks.
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Conclusions: Intensification is common and occasionally
reversible. IMM initiation at the time of induction with IFX predicts
non-intensification. Intensification, while effective, is associated with
poorer outcome.
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INTRODUCTION

Infliximab (IFX) is an effective drug for the induction
and maintenance of remission in ulcerative colitis (UC)
(1). The standard regimen for maintenance consists of
5 mg/kg every 8 weeks, but the need for dose increases or
dose interval shortening as shown by pivotal studies (2) is
lower than in clinical practice or real-world studies (3,4).
Intensification is usually effective for IFX response recov-
ery, thus avoiding therapy changes or colectomy (5-8), but
has an impact on treatment cost (3) and perhaps patient
safety. We intend to establish the frequency and form of
maintenance IFX therapy intensification in patients with
UC and loss of response to IFX, to identify intensification
predictors, and to study efficacy and outcome for patients
on intensified versus non-intensified therapy.

MATERIAL AND METHODS

The ECIA (Estudio de Colitis e Infliximab de ACAD) is a retro-
spective, multicenter study performed in 10 hospitals at the autono-
mous regions of Cantabria, Castilla-La Mancha, Castilla y Le6n, and
Madrid under the sponsorship of Asociacion Castellana de Aparato
Digestivo. The study was approved by the Ethics Committee at Hos-
pital Clinico Universitario, Valladolid (Spain). It included data from
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all UC patients treated with IFX from June 2003 to May 2014. Col-
lected variables (Table I) included UC severity variables, treatments
prior to IFX, co-treatment with IFX and thiopurine immunosuppres-
sants (IMM), response to IFX, and outcome. Time from UC diagno-
sis to IFX induction, time on IFX, and (when appropriate) time from
induction to intensification or de-intensification were also collected.

Use of corticosteroids, IMMs, cyclosporine or tacrolimus and
leukocyte apheresis prior to IFX refers to their use at any point
during the course of disease before IFX initiation. IMM resistance
was defined as the need for IFX therapy despite a 6-month course
of IMM at doses considered adequate by the treating physician
because of titration according to weight or thiopurine methyltrans-
ferase. IMM discontinuation for intolerance was considered for
unacceptable adverse events. As regards response to IFX induction,
clinical remission was defined as symptom clearance plus CRP nor-
malization following induction. Clinical response was defined as
any clinical and/or laboratory improvement after induction that led
to maintain IFX on grounds of its effectiveness. Patients where IFX
was indicated for extraintestinal manifestations or pouchitis were
excluded from the estimation of colectomy rates.

For this study 144 patients were selected who achieved remission
or clinical response after standard-dose induction with IFX - 5 mg/
kg at weeks 0, 2 and 6 with no intensification.

Quantitative variables were expressed as absolute and relative
frequencies plus median and interquartile range (IQR). Qualitative
variables were compared using the chi-squared test with Fisher’s
correction, and quantitative variables using the Mann-Whitney
U-test. Predictors for the dependent variable “intensification” were
analyzed using Cox’s survival method. Hazard ratios (HR) and 95%
confidence intervals were estimated for the following independent
variables: Age at diagnosis, age at induction, sex, UC extension,
need for systemic steroids at diagnosis, need for steroids at some
point in the course of disease, IMM therapy prior to IFX, resistance
to IMM, IMM intolerance and discontinuation, use of cyclosporine
or tacrolimus at some point prior to IFX, use of cyclosporine or
tacrolimus in the same flare-up as IFX, use of leukocyte apheresis
at some point prior to IFX, IFX indication, time from diagnosis to
IFX induction, use of steroids at induction with IFX, response or
remission to induction, combined IFX plus IMM therapy, time of
IMM addition to combined therapy, time on combined therapy, and
time on IFX. Log-rank and Breslow tests were compared to intensi-
fication-free survival Kaplan-Meier curves according to prior IMM
use, combined IFX plus IMM, and time to IMM initiation. Statistical
significance was considered for p < 0.05.

RESULTS

Follow-up was 38 months (IQR, 20-62) for all 144
patients from induction to data collection. IFX therapy
duration was 24 months (IQR, 10-44) to data collection.
Patient characteristics are summarized in table 1.

Intensification frequency and types

Atotal of 37% of patients received intensified therapy. Time
from IFX induction to intensification was 9 months (5-15).
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Table 1. Variables discussed and patient characteristics

Characteristics for 144 patients

Follow-up time (months)
Treatment time on IFX (months)
Sex (males)
Age at diagnosis (years)
Age at induction (years)
Extension

E1

E2

E3
Admission at diagnosis
Corticosteroids at diagnosis
Corticosteroids (IV) prior to IFX
Cyclo or tacro prior to IFX
Cyclo or tacro for same flare-up as IFX
Leukocyte apheresis prior to IFX
IMM before IFX
IMM intolerance
IMM resistance
Time from diagnosis to IFX (months)
Indication

Serious, CS-resistant flare-up

Corticosteroid dependence

Moderate flare-up with R/l to corticoids/IMM

Extraintestinal manifestations
Pouchitis
Remission after induction
Co-treatment with INM+IFX
IMM at least 6 months before IFX
IMM less than 6 months before IFX
IMM concurrent with IFX
IMM after IFX

Time on co-treatment with IMM+IFX (months)

Patients with intensified treatment
Adverse events

IFX discontinuation for adverse event
IFX discontinuation for loss of response
Corticosteroid reintroduction

Colectomy

38 (20-62)

24 (10-44)
60% (87/144)
33(20.7)
40(18.7)

12% (18/144)
29% (42/144)
58% (84/144)
43% (62/138)
54% (78/134)
77% (111/139)
16% (23/141)
3% (4/141)
14% (21/144)
79% (114/144)
16% (18/114)
48% (55/114)
49 (14-122)

22% (31/143)
35% (50/143)
35% (50/143)
6% (8/143)
3% (4/143)
51% (73/144)
80% (115/144)
60% (70/115)
10% (14/115)
15% (22/115)
3% (5/115)
13 (7-22)
38% (53/144
18% (26/144
12% (17/144
18% (26/144
25% (36/144

)
)
)
)
)
12% (16/131)
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Thirty-six patients had shortened intervals and received
5 mg/kg every 6 weeks following 9.5 months (IQR 5-16)
after induction. Seven patients were intensified by dou-
bling their dose to 10 mg/kg every 8 weeks following
9 months (IQR 4-20) from induction. In addition, ten
patients required double intensification (10 mg/kg every 6
weeks), with the first intensification occurring at 6 months
(IQR 4-9) after induction. The total number of intensifica-
tions was 63. Intensification rate was 2.3 per 100 patients
monthly.

De-intensification

Ten of the 36 patients with shortened intervals were
de-intensified after 12 months (IQR, 4-16), and 3 of these
were again re-intensified. Two of the seven patients with
increased doses were de-intensified after 2 and 4 months,
respectively. Two of the ten patients with double inten-
sification were partially de-intensified by reducing doses
to 5 mg/kg every 6 weeks, and after 2 and 24 months,
respectively, were again re-intensified. In 26.4% (14/53)
of patients with intensified therapy de-intensification was
attempted, which could be sustained for 17% (9/53) to the
end of follow-up.

Only 17% (9/53) of patients with intensified therapy
were again treated with 5 mg/kg every 8 weeks. Treat-
ment for 44 patients (83% of those with intensified thera-
py, 30.5% of total) remained intensified until IFX discon-
tinuation or data collection, 10 of these being on double
intensification. Therapies intensified at data collection had
a duration of 12.5 months (IQR 3-40).

Factors predictive of intensification

A univariate survival analysis using Cox’s model
showed that the use of IMM before IFX (HR 3.999; CI,
1.443-11.084, p = 0.008), clinical remission after IFX
induction (HR, 0.567; CI, 0.222-0.999; p = 0.049), and
IMM therapy concurrent with IFX (HR, 0.580; CI, 0.374-
0.901; p = 0.015) predicted intensification (Table II). As
for the time of IMM association with IFX, intensification
involved 49% when IMM was introduced 6 months or lon-
ger prior to IFX, 42% when IMM was introduced within
6 months, 4.5% when both IMM and IFX were concur-
rently indicated, and 40% when IMM was introduced after
IFX (p = 0.003). IMM introduction after IFX induction
may have resulted from inadequate response to IFX, hence
we decided to exclude from analysis all 5 patients who
received IMM after IFX induction. A univariate analysis of
this new variable was shown to also predict intensification
(HR, 0.091; p=0.018; CI, 0.013-0.664) (Table II).

In the multivariate analysis, the following independent
variables were included: Age at induction with IFX, sex,
IFX indication, IMM use prior to IFX, remission after
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induction, and time of IMM association with IFX, exclud-
ing patients where IMM was added after IFX induction.
Time of IMM introduction for co-treatment was the only
variable independently predicting intensification (HR,
0.034; p = 0.006; CI, 0.003-0.371) (Table II).

All 24 patients with concurrently introduced IFX and
IMM exhibited additional differences from those receiving
IMM either prior to or after IFX induction. In the concur-
rent IMM and IFX group 40% of IFX discontinuations
were due to complete remission versus 10.7% (p = 0.054),
and IFX treatment duration was shorter: 12 months (IQR,
6-26) vs. 26 months (IQR, 13-48), p = 0.005.

Kaplan-Meier survival curves show survival with no
intensification according to prior use of IMM, concurrent
IMM plus IFX, and time of IMM association with IFX
(Figs. 1-3).

Intensification outcomes

Intensification was associated with steroid reintroduc-
tion (35% vs. 18%; p = 0.018), IFX discontinuation for
loss of response (30.4% vs. 10.1%; p = 0.002) and a high-
er colectomy rate (22% vs. 6.4%; p = 0.013), although
adverse event rates were similar (14.3% vs. 20.5%). Ther-
apy de-intensification was attempted for 14 patients, and
could be sustained in 9. All 9 patients on de-intensified
therapy had a lower loss-of-response rate (0% vs. 38.6%;
p = 0.024) and colectomy rate (0% vs. 28.9%; p = 0.087),
the latter without statistical significance, as compared to
patients who remained on intensified therapy (Table III).

DISCUSSION

Treatment intensification with anti-TNFa agents is cru-
cial — for patients who lose their response this is, for the
time being, the preferred option before changing to a dif-
ferent therapy such as anticalcineurin drugs, another bio-
logic or colectomy. This intensification, necessary for the
control of symptoms and of disease activity, entails high
financial costs and likely risks for patients. This practice,
now performed intuitively or according to experience, will
change shortly when drug and antibody level measure-
ments become of widespread use in hospitals. Regimens
will likely become more flexible, and will differ depending
on pharmacokinetics for each patient (9). In addition, the
only option available for a therapy change was adalimum-
ab, but the recent and upcoming availability of golimumab
and vedolizumab, respectively, will also modify manage-
ment in these situations, and the benefits and drawbacks
of treatment intensification will be endorsed with more
objective criteria.

In the extension of studies ACT I and ACT II 7% of
patients receiving 5 mg/kg every 8 weeks were intensified
to 10 mg/kg at the discretion of the investigator (1). This
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Table Il. Univariate and multivariate Cox regression analysis for intensification
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Univariate analysis

Multivariate analysis

HR p a HR p a
Sex 1.066 0.820 0.612-1.859 1.393 0.359 0.686-2.827
Age at Dx 0.989 0.295 0.969-1.010 0.981 0.170 0.955-1.008
Age at IFX 0.997 0.747 0.977-1.010
Dx-to-IFX time 1.002 0.201 0.999-1.005
Extension 0.784 0.207 0.537-1.144
Admission at Dx 1.033 0.909 0.589-1.812
Systemic CSs at Dx 0.830 0.522 0.469-1.469
IV CSs 1.975 0.117 0.842-4.630
Cyclo/Tacro 1.196 0.599 0.615-2.327
Cyclo/Tacro for same flare-up 0.658 0.694 0.082-5.279
Indication 1.276 0.074 0.977-1.666 1.107 0.611 0.749-1.634
CS resistance 0.786 0.493 0.395-1.564
IMM prior to IFX 3.999 0.008 1.443-11.084 0.332 0.166 0.070-1.581
IMM resistance 1.284 0.386 0.729-2.262
IMM intolerance 1.507 0.376 0.607-3.738
Leukocyte apheresis prior to IFX 1.572 0.182 0.809-3.055
CSs at induction 1.445 0.214 0.809-2.583
Remission after induction 0.567 0.049 0.222-0.999 0.752 0.393 0.391-1.446
IFX + IMM 0.837 0.600 0.431-1.628
IMM + IFX concurrently 0.580 0.015 0.374-0.901
IMM + IFX concurrently (*) 0.091 0.018 0.013-0.664 0.034 0.006 0.003-0.371
Time on co-treatment 0.985 0.450 0.948-1.024
Time on treatment with IFX 1.00 0.989 0.989-1.013

*Patients who initiated IMM following induction with IFX were excluded from the analysis.

intensification rate is much lower than shown in other stud-
ies (1,3,6,10-12). In the study by Ferrante et al. nearly 40%
of the 73 patients on maintenance with IFX were intensi-
fied (10), and a Spanish study also shows an intensification
rate of 40% in the setting of UC (3). Other studies report
a need for intensification of up to 70% (6). Also, 40% of
children receiving 5 mg/kg every 8 weeks must be inten-
sified (12). Intensification for UC occurs more commonly
and earlier than for Crohn’s disease (3). In our study only
patients responding to usual induction doses —5 mg/kg in
weeks 0, 2 and 6— were included, as we considered the
inclusion of patients intensified at induction would detract
from the study’s homogeneity. Thus, we saw that during
IFX therapy for 24 months almost 40% of patients received
an intensified regimen for a mean of 12 months. Taxonera
et al. (3) found an intensification rate of 3.9% monthly.
Our monthly intensification rate is lower: 2.3% monthly,
although the percentage of intensified patients is similar
(36% vs. 42%) because time on IFX was longer for our
patients: 24 months (10-44) vs. 13 months (8.1-23.3). On

the other hand, 17% of patients on intensified therapy in
our study underwent sustained de-intensification to the end
of follow-up.

Regarding intensification, two options are commonly
used, namely a shortening of dose intervals from 8 to 4
or 6 weeks (10), and a dose increase from 5 to 10 mg/kg
per infusion. A shortened dose interval seems to be pre-
ferred, as is more common (6,10). Vahabnezhad et al. more
commonly use dose increases for children, but consider a
regimen of 5 mg/kg every 7 or 8 weeks as standard main-
tenance therapy (7). Effectiveness is similar for both types
of intensification according to a retrospective study of 41
patients on intensified therapy (5).

The need for intensification represents the inadequacy
of IFX for gaining disease control at conventional doses.
Intensification predictors might be interpreted as predictors
of loss of response. Severe colitis forms were identified
as a predictor of intensification in a retrospective study
of 80 patients on maintenance therapy (11). In our results
indication did predict intensification in the univariate

REv Esp EnrerM DiG 2015; 107 (9): 527-533



Vol. 107, N.* 9, 2015

FREQUENCY, PREDICTORS, AND CONSEQUENCES OF MAINTENANCE INFLIXIMAB THERAPY INTENSIFICATION 531

IN ULCERATIVE COLITIS

058 41
3 IMM-naive

0.6 -o,.i

L P “

0.4 Non-IMM-naive

0,2+

Cumulative intensification-free survival

0,07

T T T T T T
00 25,00 50,00 75,00 100,00 125,00

Time to intensification (months)

1,0
Concurrent initiation

=
2 087
>
Bt
=
« ——
@D 5
o ‘ At least 6 months prior
= 06
& I to IFX
= s " Fewer than 6 months prior to IFX
E -+ -
E IMM initiated afterwards
w ¥
=
Q
N
=
4
=
S 024
=
=
=
=
o

0,01

1 1 U 1 | |
00 25,00 50,00 75,00 100,00 125,00
Time to intensification (months)

Fig. 1. Intensification-free survival Kaplan-Meier curve according to naive
status. Log-rank (Mantel-Cox), p = 0.004.
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Fig. 2. Intensification-free survival Kaplan-Meier curve by combined
IFX+IMM therapy or IFX monotherapy. Log-rank (Mantel-Cox), p = 0.596;
Breslow (generalized Wilcoxon), p = 0.316.

analysis, likely due to lower intensification needs when
IFX was indicated for extraintestinal manifestations, but
it was not an independent predictive variable. Otherwise,
it seems only logical that the better the response to induc-
tion, the lower the need for intensification during mainte-

Rev Esp EnreErM DiG 2015; 107 (9): 527-533

Fig. 3. Intensification-free survival Kaplan-Meier curve according to time
of IMM association with IFX. Log-rank (Mantel-Cox), p = 0.025; Breslow
(generalized Wilcoxon), p = 0.028.

nance therapy. We also see in the univariate analysis that
remission predicts a lower need for intensification. IMMs
likely influence response to IFX in a dual manner. On the
one hand, IMM-naive patients have been shown to exhibit
higher clinical remission rates with IFX at 8 weeks (13),
with steroid-dependent subjects displaying a lower risk
for colectomy (14). On the other hand, combined therapy
has a number of benefits over monotherapy. IMMs, when
associated with IFX, reduce infusion-related reactions and
immunogenicity (15), increase sustained clinical response
rates (14), and reduce steroid needs versus IFX mono-
therapy (16). Anti-infliximab antibodies develop within
the initial 12 months of treatment with IFX (17), and the
association of IMMs during this period may preclude their
emergence. According to our results, intensification occurs
within 1.5 years. However, as other authors (11), we did
not see lower intensification needs in patients with dual
immunosuppression. As IMM naivety and dual immuno-
suppression improve response to IFX, it seems obvious
that patients starting IMM concurrently with IFX would
be most favored. In fact, in our study, the simultaneous
introduction of IMM and IFX predicts non-intensification
and is associated with IFX discontinuation because of sus-
tained remission or a change to IMM monotherapy in 40%
of cases.

Intensification is effective for secondary loss of
response; it allows a rapid recovery of response and remis-
sion in 90% and 46% of patients, respectively (5), and
mucosal healing in 50% (8); it also may rescue patients
from potential therapy changes and colectomy (5-7). In
our study, patients with sustained intensified therapy dis-
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Patient outcome according to intensification and deintensification needs

144 patients Non-intensified (91) Intensified (53) p Non- deintensified (44) Deintensitfied (9) p
Adverse effects 20.5% 14.3% NS 13.6% 22.2% NS
Corticosteroid 18% 35% 0.018 38.6% 33.3% NS
reintroduction

IFX discontinuation for 10.2% 30.4% 0.002 38.6% 0% 0.024
loss of response

Colectomy* 6.4% 22% 0.011 28.9% 0% 0.064

*Only patients with an indication other than extraintestinal manifestations or pouchitis were considered. Mann-Whitney U-test.

continued IFX for loss of response in 40% of cases, and
colectomy was necessary for 30%, with a mean follow-up
slightly above 3 years from IFX induction; however, some
authors report remissions in 85% of intensified patients
with a follow-up of 5 years (6). Intensification is revers-
ible, and de-intensification may be attempted —and is often
successful— once response to IFX has been recovered.
De-intensification was attempted in 14 of our patients, and
was sustained until the end of follow-up in 9, which rep-
resents 17% of patients on intensified therapy. The reason
for de-intensification was not a studied variable, but we
consider it mostly due to IFX response recovery. These
patients arguably have a better prognosis — patients would
not have been de-intensified should their clinical status
preclude it.

Our study is a retrospective one but includes a high
number of patients recruited in 10 sites and treated over
10 years; it is also based on clinical practice and the deci-
sions made by various physicians. The criteria for therapy
intensification and its modality likely differ from one site
to the next; while it reflects real-world clinical practice
and is nearly unavoidable in retrospective studies, this fact
detracts from the study’s rigor. The potential for biases
derived from the exclusion of some patients is possible
but unlikely given their characteristics, the need for strict
clinical follow-up, economic factors, and the specific focus
of authors on inflammatory bowel disease.

We should consider the need for IFX therapy intensifi-
cation in over one third of patients with UC; the duration
of intensification remains unknown, but it may be reversed.
Intensification does not seem avoidable except for IMM-
naive patients, with the association of IMM and IFX. The
possibility of measuring anti-IFX antibody levels and the
availability of other treatment options will change the sce-
nario we are still in.
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