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Abstract

Background: Infliximab seems to be the most efficacious of the three available anti-TNF
agents for ulcerative colitis (UC] but little is known when it is used as the second anti-TNF.
Objectives: To compare the clinical and treatment outcomes of a second subcutaneous or
intravenous anti-TNF in UC patients.

Design: Retrospective observational study.

Methods: Patients from the ENEIDA registry treated consecutively with infliximab and a
subcutaneous anti-TNF (or vice versal, naive to other biological agents, were identified and
grouped according to the administration route of the first anti-TNF into IVi (intravenous
initially) or SCi (subcutaneous initially).

Results: Overall, 473 UC patients were included (330 IVi and 143 SCi). Clinical response

at week 14 was 42.7% and 48.3% in the IVi and SCi groups (non-statistically significant),
respectively. Clinical remission rates at week 52 were 32.8% and 31.4% in the Vi and SCi

groups (nonsignificant differences), respectively. A propensity-matched score analysis showed
a higher clinical response rate at week 14 in the SCi group and higher treatment persistence

in the IVi group. Regarding long-term outcomes, dose escalation and discontinuation due to
the primary failure of the first anti-TNF and more severe disease activity at the beginning of
the second anti-TNF were inversely associated with clinical remission.

Conclusion: The use of a second anti-TNF for UC seems to be reasonable in terms of efficacy,

although it is particularly reduced in the case of the primary failure of the first anti-TNF.

Whether the second anti-TNF is infliximab or subcutaneous does not seem to affect efficacy.
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Plain language summary

Clinical and treatment outcomes of a second subcutaneous or intravenous anti-TNF in
patients with ulcerative colitis treated with two consecutive anti-TNF agents. Data from
the ENEIDA registry

Background: Infliximab seems to be the most efficacious of the three available anti-TNF
agents for ulcerative colitis (UC), but little is known when it is used as the second anti-TNF.
Objectives: To compare the clinical and treatment outcomes of a second subcutaneous
or intravenous anti-TNF in UC patients. Design: Retrospective observational study.
Methods: Patients from the ENEIDA registry treated consecutively with infliximab and a
subcutaneous anti-TNF (or vice versal, naive to other biological agents, were identified and
grouped according to the administration route of the first anti-TNF into IVi (intravenous
initially) or SCi (subcutaneous initially). Results: Overall, 473 UC patients were included
(330 1Vi, 143 SCi). Clinical response at week 14 was 42.7% and 48.3% in the IVi and SCi
groups (non-statistically significant), respectively. Clinical remission rates at week 52
were 32.8% and 31.4%, in the Vi and SCi groups (nonsignificant differences), respectively.
A propensity-matched score analysis showed a higher clinical response rate at week
14 in the SCi group and higher treatment persistence in the Vi group. Regarding long-
term outcomes, dose escalation and discontinuation due to the primary failure of the first
anti-TNF and more severe disease activity at the beginning of the second anti-TNF were
inversely associated with clinical remission. Conclusion: The use of a second anti-TNF for
UC seems to be reasonable in terms of efficacy, although it is particularly reduced in the
case of the primary failure of the first anti-TNF. Whether the second anti-TNF is infliximab

or subcutaneous does not seem to affect efficacy.
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Introduction

Half of the patients suffering from ulcerative coli-
tis (UC), a chronic inflammatory condition of
immune-mediated origin, are easily managed
with aminosalicylates. Among those who receive
at least one course of steroids, up to 80% will
sooner or later be exposed to immunosuppres-
sants or biologicals due to steroid dependency,
refractoriness, or intolerance to aminosalicylates.!
Biological agents were introduced in the thera-
peutic armamentarium of inflammatory bowel
disease (IBD) at the end of the 1990s, with anti-
TNF agents being the first to be used and still the
most popular. The anti-tumour necrosis factor
(TNF) agents, infliximab (IFX), adalimumab
(ADA), and golimumab (GLM), were licensed
for the treatment of UC in the European Union
in 2005, 2012, and 2014, respectively. IFX, the
only anti-TNF that is administered intravenously,
had demonstrated the greatest efficacy in rand-
omized controlled trials?3 with long-term clinical

response and remission rates of 53% and 39%,
respectively.#>  Subcutaneously administered
ADA® and GLM7 obtained clinical remission
rates of 22% and 27%, respectively, at 1year,
although efficacy data should not be compared
across studies as populations and selection crite-
ria may be significantly different.

The launch of IFX and ADA biosimilars and
their beneficial impact on the economic burden of
IBD led these anti-TNF agents to remain in the
first line among selective immunosuppressant
therapies in many countries. Unfortunately, anti-
TNF agents must often be discontinued because
of primary nonresponse, secondary loss of
response, or adverse effects (AE). Until recently,
switching from one anti-TNF to another was the
only alternative to colectomy in this scenario. The
licensing of new selective immunosuppressants
for UC, such as vedolizumab,8 tofacitinib,® and
ustekinumab, !0 raised the possibility of switching
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from anti-TNFs to other drugs with different
mechanisms of action.

In the absence of head-to-head studies, network
meta-analyses of randomized controlled trials
suggest that IFX is superior to GLM and ADA
for the treatment of UC,%3 and even to vedoli-
zumab, ustekinumab, or tofacinitib, as stated in
an updated network meta-analysis.!! Recently, a
retrospective French study comparing the efficacy
of IFX and vedolizumab in clinical practice as
second-line therapies after the failure of a subcu-
taneous anti-TNF found a higher treatment per-
sistence for vedolizumab. The authors suggested
that the change in the mechanism of action may
be the best therapeutic option after failure or
intolerance to a subcutaneous anti-TNF in
patients with UC.!2 However, the cost-effective-
ness of switching to a second anti-TNF (and,
interestingly, whether IFX is used as the first or
the second), as opposed to a change in the mech-
anism of action, has not been evaluated suitably.
IFX is a chimeric immunoglobulin G (IgQG)
recombinant monoclonal antibody, whereas ADA
and GLM are completely human IgG1 antibod-
ies. This confers potentially different immuno-
genicity and, therefore, a hypothetic significantly
higher risk of secondary loss of response or intol-
erance to IFX. Moreover, subcutaneous anti-
TNF agents do not have cross-immunogenicity
with IFX. Finally, the recent licensing of subcuta-
neous IFX biosimilar CT-P1313 may even revive
the debate on the appropriateness of switching to
a second anti-TNF agent instead of changing to a
drug with a different mechanism of action.

In this study, we aim to compare the clinical and
treatment outcomes of a second subcutaneous or
intravenous anti-TNF in UC patients.

Methods

This is a multicenter, retrospective study based
on the ENEIDA registry (a nationwide, prospec-
tively maintained registry of IBD patients pro-
moted by the Spanish Working Group in IBD
— GETECCU).14 Briefly, the ENEIDA registry
includes demographic and epidemiological data
of IBD patients, as well as data on the phenotypic
characteristics of IBD and IBD-related treat-
ments, among others.

The reporting of this study conforms to the
Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE) statement
(Supplemental Material).

Study population

All adult UC patients ever treated with both
intravenous and subcutaneous anti-TNF agents
were identified from the ENEIDA database. To
be included in the study, patients had to have
been diagnosed with UC, treated consecutively
with intravenous IFX and a subcutaneous anti-
TNF (or vice versa) according to the licensed
schedule, received at least one administration of
both anti-TNF agents, and be naive to other bio-
logical agents at the time the first anti-TNF was
started. Subcutaneous IFX was not available at
the time of data collection. Patients treated for
extraintestinal manifestations, perianal disease,
pouchitis, or who had been treated in the setting
of a controlled clinical trial were excluded, as well
as patients whose missing data precluded an
assessment of clinical efficacy. Drug choice was at
the discretion of the treating physician, as were
decisions regarding dose escalation and treatment
discontinuation. Patients were grouped according
to the administration route of the first anti-TNF
as either ‘initially intravenous’ (IVi) or ‘initially
subcutaneous’ (SCi).

In addition to the epidemiological data and phe-
notypic characteristics of UC, the following vari-
ables relating to anti-TNF treatments were
specifically collected: date of the first and last
administrations, concomitant immunosuppres-
sant drugs, clinical disease activity as measured
by the partial Mayo score at baseline, week 14
and week 52 of each treatment, the need for dose
escalation and treatment discontinuation, and the
reason for discontinuation (primary failure, sec-
ondary loss of response, or intolerance). Due to
the study design, not all the patients had endo-
scopic assessments at baseline or during follow-
up, but endoscopic findings were collected
whenever available. Follow-up started at the
beginning of the second anti-TNF until treat-
ment discontinuation, colectomy, death, or data
collection, whichever came first.

Definitions

The main outcomes, referring to the second anti-
TNF treatment, were as follows: (a) clinical
response and remission at week 14; (b) clinical
response and remission at week 52; (c) secondary
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loss of response; (d) dose escalation, and (e)
treatment persistence.

Clinical remission was defined by a partial Mayo
score <1 and clinical response by a decrease in the
partial Mayo score of at least three points from
baseline (beginning of the second anti-TNF)
with a decrease of at least one point in the rectal
bleeding subscore. Primary failure was consid-
ered if remission was never achieved during
treatment. Secondary loss of response was defined
as a clinical relapse after having achieved remis-
sion. Dose escalation was defined as an increase in
the frequency and/or dose of the anti-TNF.
Treatment failure was defined as treatment dis-
continuation or colectomy. Finally, moderate-
to-severe disease activity was defined by a partial
Mayo score of =5.

Statistical analysis

Statistical analyses were performed using the R
(v.4.02) (R Core Team, 2020) computer applica-
tion and the Matchl library. Categorical variables
were presented as absolute numbers and frequen-
cies and compared using a chi-squared test for
polytomous variables and Fisher’s test for dichot-
omous variables. Quantitative variables were
described with the usual tools of centrality (mean,
median) and variability (standard deviation,
range, and interquartile range) as needed, and
compared using Student’s r-test (for normally
distributed variables) and the Mann—Whitney’s U
test (for non-normally distributed variables). A
univariate logistic regression analysis was per-
formed, and those variables with a p-value of
<0.05, together with potential confounding fac-
tors, were included in a multivariate logistic
regression analysis. Kaplan—Meier curves were
plotted for treatment persistence and dose-escala-
tion survival and compared between the two
study groups using the log-rank test.

In a secondary analysis, considering that the
assignment of patients to the study groups was
not randomized, a propensity-matched score
analysis was also performed with a logistic regres-
sion model. The dependent variable was the route
of administration of the first anti-TNF (IVi or
SCi) and 13 covariates were selected using the
significant variables found in those analyses and
seven confounding variables. Since the observed
frequencies were different in the IVi and the SCi

groups, the sample was balanced using the near-
est neighbor propensity score matching method,
using the potential confounding factors and vari-
ables that were significant in the univariate analy-
sis. After matching for propensity scores, a
balanced sample was obtained in which the IVi
and SCi groups showed similar propensity score
distributions with minimal differences in covari-
ates between groups.

Results

Main features of the cohort and the first

anti-TNF treatment

Of the more than 14,000 IBD patients included
in the ENEIDA registry and treated with biologi-
cal agents at the time of data extraction, 878 met
the inclusion criteria. After excluding those
patients with relevant missing data or those
treated for indication other than active UC, a
total of 473 UC patients were included, of whom
330 (70%) belonged to the IVi group and 143
(30%) to the SCi group. Patients in the IVi group
were mostly treated with the originator of IFX
(Remicade®) (#=293; 90%) and only 10% were
treated with CT-P13 (IFX biosimilar). All the
first anti-TNF treatments were started between
2005 and 2018. All second anti-TNF treatments
were started between 2007 and 2019. Patients in
the SCi group were treated more frequently with
ADA (n=81; 57%) than with GLM (n=062;
43%). Table 1 summarizes the baseline charac-
teristics of the included patients at the time the
first anti-TNF was started. Patients were mostly
never or former smokers, with a wide range in age
and disease duration; approximately one-half had
extensive colitis and used concomitant immuno-
suppressants, and a vast majority presented mod-
erate-to-severe clinical and endoscopic disease
activity. Several differences were observed among
the clinical and epidemiological features of both
study groups. A longer UC duration and higher
age and proportion of patients with moderate-to-
severe clinical activity at the time the first anti-
TNF was started were observed in the IVi group.
Reasons for the discontinuation of the first anti-
TNF were also different between study groups,
whereas adverse events and secondary loss of
response were the most common reasons for dis-
continuation in the IVi group (accounting for
40% and 31%, respectively), primary failure was
the reason for discontinuation in 66% of the
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Table 1. Baseline characteristics of patients related to the first anti-TNF used. Patricia Ramirez de la

Variable Whole Intravenous Subcutaneous  p Dastroenterolody
cohort infliximab (IVi  anti-TNF (SCi Universitario do Alava.
(N=473) group) (N=330) group) (N=143) Vitoria, Spain
Carlos Taxonera
Female gender (%) 224 (47) 161 (49) 63 (44) 0.37 Gastroenterology
De:pgrtment, Hospital .
Smoking status (%) 0.40 g:}';‘i'so San Carlos, Madrid,
Active 34 (8) 28 (9) 9 (4) lago Rodriguez-Lago
Gastroenterology .
Former 121 (28) 86 (26) 45 (32) Onmveratorts de Galdaka,
Biocruces Bizkaia HRI,
Never 281 (64) 216 (65) 89 (62) Galdakao, Spain
Lidia Cabrinety
Extensive colitis (%) 279 (59) 194 (59) 85 (59) 0.92 Gastroenterology
De.partmen.t, Hospital
Age at diagnosis, median (range) 35 (7-79) 36 (7-79) 33 (15-74) 0.02 g;r'ggjfar';;;gxx”'v
Age at the beginning of the first anti-TNF, 43 (14) 44 (14) 42 (15) 0.17 Mitagros Vel
mean (standard deviation) Department, Hé’sypital
Universitario Nuestra
Time from diagnosis to treatment 45 (0-433) 46 (0-433) 42 (0-378) 0.04 Sefiora de la Candelaria,
(months), median (range) 2;2};‘ Cruz de Tenerite,
weatment () el sl L D2 et on
o GETECCU investigat
can be foqu:jv?r?tlf?: o
Partial Mayo score, median (range) 6 (0-9) 6 (0-9) 6 (0-9) 0.04 Appendix.
Moderate/severe partial Mayo score (%] 327 (77) 266 (81) 99 (69) 0.009
Moderate/severe endoscopic Mayo 326 (94) 310 (94) 132 (93) 0.64
subscore (%)
Dose escalation (%) 202 (43) 146 (44) 74 (52) 0.31
Treatment duration (weeks), median 32 (0-463) 46 (0-463) 17 (0-191) <0.001
(range)
Reason for discontinuation (%) <0.001
Adverse events 110 (23) 102 (31) 8 (6)
Primary failure 164 (35) 69 (21 95 (66)
Loss of response 171 (36) 133 (40) 38 (27)
Other 28 (6) 26 (8) 2 (1)

Bold and italic characters within the Tables are used to highlight statistically significant results.

patients in the SCi group. Finally, a longer treat-
ment persistence of the first anti-TNF was
observed in the IVi group.

Main features and efficacy of the second anti-

TNF

Patients in the IVi group were more often treated
with ADA (n=274; 83%) than with GLM (n=56;
17%) as the second anti-TNF. Patients in the SCi

group were treated in equal measure with CT-P13
(biosimilar) (n=76; 53%) and the IFX originator
(n=67; 47%) as the second anti-TNF. Table 2
summarizes the baseline characteristics of the
patients at the time the second anti-TNF was
started. Contrary to what occurred with the first
anti-TNF, the proportion of patients with a mod-
erate-to-severe partial Mayo score and Mayo
endoscopic subscore was significantly higher in
the SCi group.

Piscina
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Table 2. Baseline characteristics of patients related to the second anti-TNF used.

Variable Whole cohort Initially intravenous Initially subcutaneous p
(N=473) (1Vi group) (N=330) (SCi group) (N=143)

Time from diagnosis to treatment (months), 65 (1-444) 76 (1-444) 50 (1-382) 0.05

median (range)

Concomitant IMM treatment (%) 247 (52) 168 (51) 79 (55) 0.42

Partial Mayo score, median (range) 5 (0-9) 5(0-9) 6 (0-9) 0.003

Moderate/severe partial Mayo score (%] 297 (65) 202 (61) 105 (74) 0.01

Moderate/severe endoscopic Mayo score (%) 270 (87) 281 (85) 131 (92) 0.01

Bold and italic characters within the Tables are used to highlight statistically significant results.

Regarding efficacy in the whole cohort, the rates
of clinical response and remission to the second
anti-TNF were 44.4% and 29.2% at week 14,
and 38.5% and 32.4% at week 52, respectively.
In the univariate analysis, clinical response at
week 14 was significantly less likely in the case of
a shorter time on the first anti-TNF and when the
reason for its discontinuation was primary failure.
Regarding long-term outcomes, more severe dis-
ease activity at the beginning of the second anti-
TNF, dose escalation and discontinuation due to
the primary failure of the first anti-TNF were
inversely associated with clinical remission at
week 52 (Table 3).

Clinical and treatment outcomes regarding the
study groups

Clinical response and remission rates at week 14
were 42.7% and 30.3% in the IVi group and
48.3% and 26.6% in the SCi group (non-statisti-
cally significant), respectively. Clinical response
and remission rates at week 52 were 37.5% and
32.8% in the IVi group and 40.7% and 31.4% in
the SCi group (non-statistically significant),
respectively (Figure 1). However, patients in the
IVi group had longer treatment persistence
(»=0.001), as well as longer dose escalation-free
survival (p<0.001) (Figure 2).

Given the differences between the study groups,
we performed a sub-analysis taking into account
the reason for the discontinuation of the first anti-
TNF. Among patients without remission to the
first anti-TNF (z=164), patients in the IVi group
showed a significantly lower proportion of sec-
ondary loss of response (13% wersus 29%;
p»=0.014) and longer dose escalation-free survival

(»p=0.046). Among those patients experiencing
secondary loss of response to the first anti-TNF
(n=171), patients in the SCi group showed a sig-
nificantly higher rate of clinical response at week
14 (66% versus 41%; p=0.014) but shorter treat-
ment persistence (p=0.001). No differences
between study groups were found regarding those
patients in whom the first anti-TNF was discon-
tinued because of AEs.

In a secondary analysis, to establish associations
with clinical outcomes in an unbiased manner, a
propensity score analysis was performed. The
propensity score yielded 121 matched pairs of
patients from both groups (IVi and SCi)
(Supplemental Tables 1 and 2). In the propen-
sity-matched score analysis, a statistically signifi-
cant higher rate of clinical response at week 14
was found in the SCi group (50.4% versus 34.7%;
$»=0.019), while all the remaining clinical out-
comes were similar (Table 4). Finally, a log-rank
test showed significantly longer treatment persis-
tence among patients in the IVi group
(»p=0.00023).

Discussion

The available network meta-analyses concur in
considering IFX to be the most efficacious anti-
TNF agent for UC.23!1 Even in daily clinical
practice, IFX is perceived by clinicians as the best
anti-TNF for UC; in fact, IFX is still the pre-
ferred rescue therapy for acute severe UC,!> a
clinical scenario in which clinicians use the most
powerful and rapid therapeutic option, in spite of
it being the oldest biological agent in IBD. This,
together with the earlier development and licens-
ing of IFX, may explain the scarce data available
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Table 3. Univariate analysis of factors associated with clinical response and remission with the second anti-TNF in the whole cohort

(N=473).
Variable Response at week 14 p Remission at week 52 p
No Yes No Yes

Female gender 46% 49% 0.518 47.9% 45.9% 0.764
Never smoker 65.7% 63% 0.752 65.7% 62.1% 0.719
Extensive colitis 58.6% 59.5% 0.851 59.9% 57.4% 1
Age at first anti-TNF, median (range interval) 42 (20) 42 (22) 0.815 42 (20) 44(21) 0.438
Disease duration at the beginning of the first anti- 43 (89) 49.5(91) 0.661 45 (87) 47 (106) 0.872
TNF, median (range interval)
Concomitant immunosuppressant with first anti- 58.6% 49.5% 0.052 54.7% 50.7% 0.425
TNF
Dose escalation of first anti-TNF 46% 38.6% 0.112 47.9% 32.4% <0.001
Cause for discontinuation of first anti-TNF <0.001 <0.001

Secondary loss of response 34.6% 38.1% 37.5% 33.1%

Primary partial/nonresponse 41.8% 25.7% 39.2% 25.7%

Adverse effect 20.2% 27.1% 19.1% 31.1%
Time on the first anti-TNF, median (range interval) 28.1 (45.9)  40.1(75.6) 0.038 30.7 (55)  36.3(76) 0.649
Disease duration at the beginning of the second 60 (98] 76.5(108)  0.491 62 (100) 78 (116) 0.463
anti-TNF, median (range interval)
Concomitant immunosuppressant with second anti-  54.4% 49.5% 0.309 51.8% 50.7% 0.842
TNF
Moderate-to-severe partial Mayo score at the 66% 63.3% 0.622 69.8% 54.3% <0.001
beginning of the second anti-TNF
Moderate-to-severe Mayo endoscopic subscore at 89.7% 84.4% 0.226 87.6% 85.7% 0.709

the beginning of the second anti-TNF

Bold and italic characters within the Tables are used to highlight statistically significant results.

on the efficacy of IFX as a second anti-TNF for
UC while preventing us from knowing whether
using IFX as the first or the second anti-TNF
impacts clinical and treatment outcomes.

We looked for UC patients in whom the first two
biologicals used were IFX and a subcutaneous
anti-TNF (or vice versa), and, with this study, we
provide one of the largest cohorts of UC patients
treated with two consecutive anti-ITNFs. The
pattern of anti-TNF use in our cohorts can be
interpreted as a consequence of market access.
First, we found a greater number of patients in
whom the first anti-TNF used was IFX. This is
mostly due to the earlier availability of IFX for

UC (it was licensed 7years before ADA and
9years before GLM), though the perceived higher
efficacy of IFX may also have played a role. In
fact, patients using IFX had more severe clinical
activity at the time IFX was started regardless of
whether it was the first or the second anti-TNF,
strengthening the idea of its perceived higher effi-
cacy. Second, we observed that, when used as the
first anti-TNF, almost all the patients were
treated with the IFX originator. Conversely, when
used as the second anti-TNF, the biosimilar
CT-P13 was used even more often than the origi-
nator. This is also a consequence of the later
launch of biosimilars, which, since that time, have
become the first-line biological treatments rather

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

100

80

60

P=0.27

40

% of patients

20

response wi4

whole cohort

Figure 1.
group.

(a) 1.00

075

5 Initially intravenous infliximab
.y

0.50

p=0.0013

Initially subcutaneous anti-TNF

0.00

P=0.44

remission wi4

m initially infliximab

() 100

0 25 5 75 10
Time (years)

P=0.53

P=0.83

response w52 remission w52

initially subcutaneous

Response and remission rates at 14 and 52weeks in the whole cohort (N=473) and in each study

Initially intravenous infliximab

0.25

P <0.0001 Initially subcutaneous anti-TNF

0 10 20 30 40
Time (years)
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anti-TNF.

than originators in Spain. Finally, when subcuta-
neous anti-INFs were used as the first agents,
ADA and GLM were used in almost equal meas-
ure. Conversely, when used after IFX failure,
ADA was used in more than 80% of patients.
GLM has a similar efficacy to ADA in rand-
omized controlled trials and advantage should be
taken of its greater convenience in UC (monthly
administration instead of every other week).
However, ADA was licensed slightly earlier than
GLM for UC (2years), clinicians took into
account their long-standing, positive clinical
experience with ADA in Crohn’s disease, and
ADA biosimilars were launched after the positive
initial experience with IFX biosimilars. This
observed lesser use of GLM is in line with the

findings of recent studies in clinical practice from
France and Switzerland.!?16

The efficacy of a second anti-TNF for UC has
barely been assessed, and data on the use of IFX
as the second anti-TNF are even less abundant.
Regarding those randomized controlled trials
assessing the efficacy of ADA and GLM for UC,
only the ULTRA-2 study included 98 patients
who had been previously exposed to IFX.6 In
these patients, ADA achieved clinical response in
37% of patients at week 8 and clinical remission
in 10% at week 52. The authors found a worse
short- and long-term response in patients previ-
ously exposed to IFX, which is similar to what
was observed in the pivotal studies for
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Table 4. Comparison of clinical and treatment outcomes in the propensity-matched score cohorts.

Variable Initially intravenous Initially subcutaneous p
infliximab (1Vi group) anti-TNF (SCi group)
(N=121) (N=121)
Clinical response at week 14 (%) 35 50 0.019
Clinical remission at week 14 (%) 19 29 0.097
Clinical response at week 52 (%) 33 42 0.138
Clinical remission at week 2 (%) 27 33 0.315
Secondary loss of response to the 29 34 0.489
second anti-TNF (%]
Time to dose escalation (months), 17.5 (25.4) 20.7 (19.9) 0.854
median (range interval]
Treatment persistence (months), 217.1 (247.7) 170 (125) 0.064

median (range interval)

Bold and italic characters within the Tables are used to highlight statistically significant results.

ustekinumab in UC.19 Conversely, there are no
controlled studies assessing the efficacy of GLM
or IFX as the second anti-TNF for UC and it is
unlikely that there will ever be. Controversial data
with a wide range of response and remission rates
have been reported on this issue for both ADA!7
and GLM!8 when real-world evidence has been
reviewed. Therefore, it seems reasonable to assess
the impact of using the more efficacious drug for
UC as the first- or second-line therapy and it is
worthy of note that this should not be extrapo-
lated from the data observed in Crohn’s disease.
In this sense, Casanova et al.,!? in a large retro-
spective study assessing the efficacy of a second
and a third anti-TNF in IBD patients (including
822 with Crohn’s disease and 300 with UC),
found that UC (as opposed to Crohn’s disease)
was associated with a higher probability of sec-
ondary loss of response to the second anti-TNF.

Most of the largest studies on this topic assessed
the efficacy of ADA after the failure of IFX and
were derived from the ENEIDA registry.l7-24
Iborra ez al.'” aimed to compare the efficacy of
ADA as the first or second anti-TNF in 263 UC
patients of whom 67% had previously been
exposed to IFX. The authors did not find any dif-
ference in terms of clinical response at 12 and
54weeks and primary failures to ADA but did
observe a lower remission rate at week 12 in
patients who had previously been exposed to IFX.

Interestingly, primary nonresponse to or intoler-
ance of IFX and severe disease activity at the time
ADA was started were the only predictive factors
of a worse response in the multivariate analysis.
Taxonera er al.!® aimed to compare the efficacy of
GLM as the first, second, or third anti-TNF in
142 UC patients of whom 57% were naive to bio-
logicals. The authors did not find any difference
in terms of clinical response in the short term and
long term and treatment persistence when they
compared GLM as the first or second anti-TNF.

To our knowledge, only two retrospective studies
have assessed the efficacy of IFX as the second
anti-TNF for UC. Viola et al.?* assessed the effi-
cacy of IFX in 76 UC patients previously exposed
to ADA (#=38) and GLM (nz=38) and reported
a 70% rate of clinical response at week 12 and
34% of clinical remission at week 52. No factors
associated with efficacy were identified. Recently,
Hupé ez al.'? also assessed the efficacy of IFX in
154 UC patients who had previously been
exposed to subcutaneous anti-ITNF. They
reported a clinical response rate of 54% at week
14 and, interestingly, response to IFX was worse
among those patients treated for an acute severe
flare.

The present study is the largest to assess a second
anti-TNF after the failure of the first agent in UC
and it is the only one to compare IFX to GLM/
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ADA as the second agent. We found an early
response rate (week 14) to the second anti-TNF
of 40%-50% and a long-term remission rate
(week 52) of 25%-30%, with no differences
between the IVi and the SCi groups. Given the
relevant differences in the baseline characteristics
of both study groups, we performed a propensity
score analysis, obtaining similar results except for
a higher clinical response rate at week 14 in the
SCi group. Moreover, we observed a longer treat-
ment persistence of the second anti-TNF when
IFX was the first one, a result that was confirmed
in the propensity score cohort. Our efficacy fig-
ures are quite close to previous studies, particu-
larly those with larger cohorts, and are
strengthened by our sample size and the propen-
sity score analysis. We also searched for factors
associated with a better response and found that
clinical response at week 14 was less likely after a
shorter time on the first anti-TNF and if the rea-
son for its discontinuation was primary failure.
Regarding long-term outcomes, more severe dis-
ease activity at the beginning of the second anti-
TNPF, dose escalation, and discontinuation due to
the primary failure of the first anti-TNF was
inversely associated with clinical remission at
week 52. Of note, primary failure to the first anti-
TNF was also associated with a worse response to
ADA17:19:22.25 and vedolizumab,!? whereas severe
clinical activity was associated with a worse
response to ADA!7 and IFX!? when they were
used as the second-line therapy.

Despite the strengths of being the largest study
assessing the efficacy of a second anti-TNF drug
for UC and the performance of a propensity score
analysis, the present study has some limitations.
First, as a consequence of its retrospective design,
there may be a bias related to the fact that the
treatment strategy (drug selection, dose escala-
tion, treatment discontinuation) was at the dis-
cretion of the treating physician. Moreover, we
did not account for drug trough levels and anti-
drug antibodies before treatment discontinuation
(of both the first and the second anti-TNF).
Therapeutic drug monitoring is increasingly used
in clinical practice in patients treated with IFX
and ADA, particularly in cases of primary failure
or a secondary loss of response. Scarce data on
this are available for UC patients being switched
to a second anti-TNF but trough levels and anti-
drug antibodies to IFX at treatment discontinua-
tion were not associated with clinical response to
ADA in a rather large cohort.22

In conclusion, we report a good short- and long-
term efficacy of a second anti-TNF for UC,
although it is reduced in cases of primary failure
of the first anti-TNF and more severe disease
activity. Efficacy does not seem to change whether
the second anti-TNF is IFX or a subcutaneous
agent, and only a longer persistence of the second
anti-TNF was observed when the first agent was
IFX. Prescribing a second anti-TNF in UC
remains a reasonable option but face-to-face con-
trolled trials comparing a second anti-TNF to
other selective immunosuppressants should be
performed, particularly in the case of primary fail-
ure of a first anti-TNF.
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