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Abstract

Background and Objective Whether benefits and risks of intravenous (IV) infliximab combotherapy with immunosuppres-
sants versus infliximab monotherapy apply to subcutaneous (SC) infliximab is unknown. This post hoc analysis of a pivotal
randomised CT-P13 SC 1.6 trial aimed to compare SC infliximab monotherapy with combotherapy in inflammatory bowel
disease (IBD).

Methods Biologic-naive patients with active Crohn’s disease or ulcerative colitis received CT-P13 IV 5 mg/kg at
Week (W) 0 and 2 (dose-loading phase). At W6, patients were randomised (1:1) to receive CT-P13 SC 120 or 240 mg
(patients < 80 or > 80 kg) every 2 weeks until W54 (maintenance phase), or to continue CT-P13 IV every 8 weeks until
switching to CT-P13 SC from W30. The primary endpoint—non-inferiority of trough serum concentrations—was assessed
at W22. We report a post hoc analysis comparing pharmacokinetic, efficacy, safety and immunogenicity outcomes up to
W54 for patients randomised to CT-P13 SC, stratified by concomitant immunosuppressant use.

Results Sixty-six patients were randomised to CT-P13 SC (37 monotherapy, 29 combotherapy). At W54, there were no
significant differences in the proportions of patients achieving target exposure (5 pg/mL; 96.6% monotherapy vs 95.8%
combotherapy; p > 0.999) or meeting efficacy or biomarker outcomes including clinical remission (62.9% vs 74.1%;
p = 0.418). Monotherapy and combotherapy groups had comparable immunogenicity (anti-drug antibodies [ADAs]: 65.5%
vs 48.0% [p = 0.271], neutralising antibodies [in ADA-positive patients]: 10.5% vs 16.7% [p = 0.630], respectively).
Conclusions Pharmacokinetics, efficacy and immunogenicity were potentially comparable between SC infliximab mono-
therapy and combotherapy in biologic-naive IBD patients.

Trial Registration ClinicalTrials.gov: NCT02883452.

Conference Presentation: Selected results from the current post hoc
analysis were presented in a poster at the virtual United European
Gastroenterology Week 2021 (3—5 October 2021).
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Intravenous infliximab combination with immunosup-
pressants (combotherapy) is more efficacious than
monotherapy for biologic-naive inflammatory bowel
disease patients, but it is not known whether this applies
to subcutaneous (SC) infliximab treatment.

Clinical outcomes—comprising pharmacokinetics, effi-
cacy and immunogenicity—were comparable with SC
infliximab monotherapy and combotherapy in tumour
necrosis factor inhibitor-naive patients with inflamma-
tory bowel disease.

If corroborated by larger studies, this analysis could be
regarded as initial evidence that SC infliximab com-
botherapy is not superior to SC infliximab monotherapy,
paving the way to use potentially safer monotherapy
treatment options for patients with inflammatory bowel
disease.

1 Introduction

The tumour necrosis factor inhibitor (TNFi) infliximab is
recommended in guidelines for first- or second-line bio-
logic therapy for inflammatory bowel disease (IBD), which
comprises Crohn’s disease (CD) and ulcerative colitis (UC)
[1-4]. Although the prescribing information for reference
infliximab does not contain specific recommendations on
the concomitant use of immunosuppressants when treating
patients with CD or UC [5, 6], infliximab may be used in
combination with immunosuppressants such as azathioprine,
6-mercaptopurine, or methotrexate [7, 8], in line with treat-
ment guidelines [1-4]. Meta-analyses of clinical trial data
and studies of real-life cohorts of patients with IBD have
yielded conflicting results as to whether combotherapy with
intravenous (IV) infliximab and an immunosuppressant
offers clinical benefits in terms of efficacy compared with
IV infliximab monotherapy [9-13]. However, in immuno-
suppressant- and biologic-/TNFi-naive patients with mod-
erate to severe CD or UC, randomised controlled trials and
cohort studies have shown that initiating combotherapy is
associated with improved outcomes, when compared with
IV infliximab monotherapy [14—-17], with the benefits of
combotherapy related to increased serum infliximab levels
[18]. In addition, combotherapy is associated with protec-
tion from developing immunogenicity to IV infliximab [17].

Subcutaneous (SC) CT-P13 (CT-P13 SC) is the first SC
infliximab product to receive regulatory approval in Europe,

which was initially obtained for the treatment of rheumatoid
arthritis [19, 20]. Regulatory approval was later extended to
other rheumatic diseases and IBD indications on the basis
of the pivotal randomised controlled CT-P13 SC 1.6 study
(NCT02883452), which compared CT-P13 SC and CT-P13
IV treatment in patients with active CD or UC [21, 22]. Part
2 of this study demonstrated pharmacokinetic non-inferiority
of CT-P13 SC to CT-P13 IV, and suggested comparabil-
ity of efficacy, safety, and immunogenicity profiles between
treatment arms [22]. CT-P13 SC also offered potential
pharmacokinetic benefits compared with CT-P13 IV, with
trough serum concentrations (Cl,) relatively stable and
consistently maintained above the generally accepted target
exposure [22]. Consequently, SC infliximab has been per-
ceived by an expert panel as a biobetter based on the poten-
tial clinical benefits over IV infliximab, particularly in terms
of pharmacokinetics [23]. Subcutaneous infliximab was also
shown to elicit similar, if not potentially slightly diminished,
immunogenicity compared with IV infliximab [24, 25].

Whether the advantages of combining an immunosup-
pressant with I'V infliximab are also true for combotherapy
with SC infliximab and immunosuppressants has not hith-
erto been addressed. Therefore, we conducted a post hoc
analysis to compare the efficacy of SC infliximab mono-
therapy versus combotherapy with immunosuppressants,
using data from the pivotal trial.

2 Methods

The primary study was conducted according to Interna-
tional Council for Harmonisation guidelines and follow-
ing the principles of the Declaration of Helsinki and all
applicable national, state, and local laws [22]. The pro-
tocol and written study materials were approved by insti-
tutional review boards/independent ethics committees
prior to study initiation [22]. All patients provided written
informed consent [22]. Individual participant data are not
available to be shared. The original study was pre-registered
(ClinicalTrials.gov: NCT02883452) but this post hoc analy-
sis was not.

Patients were enrolled in this open-label, randomised,
multicentre, parallel-group Phase 1 study at 50 sites in 15
countries, as previously reported [22]. Full eligibility criteria
have been reported; briefly, biologic-naive patients (aged
18-75 years) with active CD or UC, who had a disease dura-
tion of > 3 months and had not responded to an adequate
course of conventional therapy, were enrolled in the study
[22]. Patients received CT-P13 IV 5 mg/kg at Weeks 0 and
2 (dose-loading phase), and were then randomised (1:1)
at Week 6 (maintenance phase) to continue therapy with
CT-P13 IV every 8 weeks (until Week 30 when patients
switched to receive CT-P13 SC) or CT-P13 SC 120 mg
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Fig. 1 Patient disposition,
updated from Schreiber et al
[22]. ?Based on body weight

at Week 6, patients received
CT-P13 SC 120 mg Q2W (for
patients weighing < 80 kg) or
CT-P13 SC 240 mg Q2W (for
patients weighing > 80 kg). CD

Crohn’s disease, IV intravenous,

SC subcutaneous, Q2W every 2
weeks, UC ulcerative colitis

Patients randomised and initiating
the maintenance phase in the
CT-P13 SC 1.6 study

(n=131)
Patients randomised to
> CT-P13 IV arm
(n=65)
Y

Patients randomised to
receive CT-P13 SC from
week 6 onwards?
(n=66[CD: n=28; UC: n=38])

v

v

Received CT-P13 SC without a
concomitant immunosuppressant
(n=37[CD: n=14; UC: n=23))

v

Received CT-P13 SC in combination
with an immunosuppressant
(n=29 [CD: n=14; UC: n=15])

Monotherapy group

Combotherapy group

(patients weighing < 80 kg) or 240 mg (patients weigh-
ing > 80 kg) every 2 weeks from Weeks 6 to 54 (Fig. 1)
[22]. Randomisation was stratified by use of immunosup-
pressant treatment (yes vs no), disease type (UC vs CD),
clinical response at Week 6 (yes vs no), and body weight at
Week 6 (< 80 kg vs > 80 kg) [22]. Patients could receive
concomitant immunosuppressants provided the dose
remained unchanged throughout the study and had been sta-
ble for > 8 weeks (thiopurines) or > 6 weeks (methotrexate)
prior to first infliximab administration [22].

The primary endpoint of the original study was non-infe-
riority of Cyyen Of CT-P13 at Week 22 for CT-P13 SC versus
CT-P13 1V; this has been previously reported [22]. The pre-
sent post hoc analysis included only patients who received
CT-P13 SC from Week 6 onwards and compared pharma-
cokinetic, efficacy, safety, and immunogenicity endpoints
up to Week 54 for patients who received CT-P13 SC alone
(monotherapy group) versus patients who received CT-P13
SC in combination with immunosuppressants (comboth-
erapy group). For pharmacokinetic assessment, infliximab
pre-dose concentration at all study visits was measured using
Meso Scale Discovery electrochemiluminescence (Meso
Scale Diagnostics, LLC, Rockville, MD, USA) [22, 26].
Bioanalytical methods were validated according to European
Medicines Agency guidelines and assay performance for the
measurement of infliximab was appropriately demonstrated
[19]. The therapeutic target exposure of 5 ug/mL (as sug-
gested by the American Gastroenterological Association)
[27] was defined as an exploratory endpoint [22]. Efficacy
assessments were performed prior to infliximab treatment
at all study visits (other than the pharmacokinetic moni-
toring visit) and included Crohn’s Disease Activity Index
(CDALI) score for patients with CD and partial Mayo score
for patients with UC [22]. Colonoscopy or sigmoidoscopy
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were performed at screening, Week 22, and Week 54 (or the
end-of-study visit), and scored for Simplified Endoscopic
Activity Score for Crohn’s Disease (SES-CD) in patients
with CD or for Mayo endoscopic sub-score in patients with
UC [22]. For patients with CD, CDAI-100 response was
defined as a decrease in CDAI score of > 100 points from
baseline [22]. For patients with UC, partial Mayo response
was defined as a decrease in partial Mayo score of > 2 points
compared with baseline, plus a decrease in the sub-score
for rectal bleeding of > 1 point, or an absolute sub-score for
rectal bleeding of 0 or 1 [22]. In this analysis, mucosal heal-
ing in patients with CD was defined as achieving adjusted
endoscopic remission by SES-CD, with an absolute overall
SES-CD score of < 2 points in patients who had confirmed
mucosal abnormalities (overall SES-CD score > 0) at base-
line. For patients with UC, mucosal healing was defined
as an absolute Mayo endoscopic sub-score of 0 or 1 [22].
C-reactive protein (CRP) and faecal calprotectin (FC) levels
were evaluated at all study visits (apart from the pharma-
cokinetic monitoring visit) [22]. Safety outcomes evaluated
were the number of patients experiencing an injection-site
reaction, infection, or malignancy, which may have occurred
during either CT-P13 IV induction or CT-P13 SC mainte-
nance therapy. Serum samples that were obtained pre-dose
at each treatment visit (except at Week 2) were also ana-
lysed for immunogenicity (anti-drug antibodies [ADAs] and
neutralising antibodies [NAbs]) using drug-tolerant electro-
chemiluminescence assays with affinity capture elution steps
(Celltrion, Inc., Incheon, Republic of Korea) [22]. Anti-drug
antibody concentrations > 25 ng/mL were detectable in the
presence of 120 pg/mL serum infliximab; NAb concentra-
tions > 1000 ng/mL were detectable with 40 ug/mL serum
infliximab [22].
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The sample size for the primary study endpoint has
been previously described [22]. For this post hoc analysis,
patients with available data at relevant time points were
included in each analysis. For Week 54 clinical response
and remission analyses (determined by CDAI and partial
Mayo scores) and pharmacodynamic outcomes (FC and
CRP), missing values for patients who had discontinued
the study due to lack of/or insufficient efficacy or due to
disease progression were imputed as non-responders.
Statistical comparisons between monotherapy and com-
botherapy groups used the Fisher exact test for categori-
cal variables or the Mann-Whitney U test for continuous
variables. Differences are reported in a descriptive manner.
Statistical analyses were conducted using Microsoft Excel
(Microsoft Corporation, Redmond, WA, USA).

3 Results
3.1 Patients

Overall, 136 patients were enrolled in the study after screen-
ing between 27 March 2018 and 8 August 2018, with follow-
up concluding on 17 January 2020 [22]. Sixty-six of these
patients were randomised to receive CT-P13 SC from Week
6 onwards and were included in the current analysis, com-
prising 37 patients in the monotherapy group and 29 patients
in the combotherapy group (Fig. 1). Other than concomitant
immunosuppressant use, demographics and baseline disease
characteristics were comparable between the monotherapy
and combotherapy groups (Table 1). Most patients (96.6%)
in the combotherapy group were receiving concomitant

Table 1 Baseline characteristics for patients who received CT-P13 SC without a concomitant immunosuppressant (monotherapy group) or in

combination with immunosuppressants (combotherapy group)

Characteristic Monotherapy (n = 37) Combotherapy (n = 29) P value
Sex, n (%) > 0.999?
Male 20 (54.1) 16 (55.2)
Female 17 (45.9) 13 (44.8)
Age, years, mean (SD) 37.9 (15.3) 37.7 (15.1) 0.992°
Race, n (%) > 0.999°¢
White 35 (94.6) 27 (93.1)
Asian 2(5.4) 1(3.45)
Other 0 1(3.45)¢
Body weight, kg, mean (SD) 67.9 (14.0) 71.4 (15.1) 0.358°
Disease duration, years, mean (SD) 5.28 (5.11) 6.24 (7.06) 0.603°
Serum albumin, g/L, mean (SD) 42.6 (4.38) 43.5 (5.55) 0.194°
Disease activity, mean (SD)
CDALI score® 310.8 (60.6) 282.0 (56.2) 0.208°
SES-CDf 11.5 (8.31) 12.4 (10.6) 0.984°
Partial Mayo score® 5.43 (1.24) 5.47 (1.46) 0.826°
Total Mayo score® 7.91 (1.38) 7.87 (1.51) 0.920°
C-reactive protein, mg/dL, median (IQR) 0.35 (0.18-0.56) 0.30 (0.08-0.69) 0.379°
Faecal calprotectin, pg/g, median (IQR) 1074 (470-1842) 856 (204-1525) 0.418°
Concomitant immunosuppressant, n (%) N/A
Azathioprine 0 27 (93.1)
6-mercaptopurine 0 1(3.45)
Methotrexate 0 1(3.45)

CD Crohn’s disease, CDAI Crohn’s Disease Activity Index, /QR interquartile range, N/A not applicable, SC subcutaneous, SD standard devia-
tion, SES-CD Simplified Endoscopic Activity Score for Crohn’s Disease, UC ulcerative colitis

“Fisher exact test

"Mann-Whitney U test

“Fisher exact test between White and Asian/Other

dPatient was Moroccan

Patients with CD: monotherapy, n = 14; combotherapy, n = 14
fPatients with CD: monotherapy, n = 13; combotherapy, n = 14
Patients with UC: monotherapy, n = 23; combotherapy, n = 15
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thiopurines at Week 6 (the inception of the current post hoc
analysis); only one patient was receiving methotrexate.

3.2 Pharmacokinetics

In both groups, mean pre-dose serum infliximab concentra-
tions at or approaching peak values were reached at Week 2,
with a slight decrease in concentrations observed at Week 6
(Fig. 2). For the remainder of the study period (from Week
14 to Week 54), mean pre-dose concentrations remained
relatively consistent in both groups, within the bounds of
18.8 pg/mL to 23.7 pg/mL. Mean pre-dose concentrations
exceeded the target exposure (5 pg/mL) throughout the study
period (from Week 2 onwards), regardless of whether or
not patients were receiving concomitant immunosuppres-
sant therapy. Moreover, there was no significant difference
between the monotherapy and combotherapy groups in terms
of the proportion of patients with pre-dose concentration
exceeding the target exposure at Week 54 (28/29 [96.6%] vs
23/24 [95.8%]; p > 0.999; Table 2).

3.3 Efficacy

There was no significant difference between the monother-
apy and combotherapy groups in terms of clinical response
rates at Week 54, assessed by CDAI-100 response and
partial Mayo score for patients with CD and UC, respec-
tively (p = 0.673 and p = 0.628, respectively; Table 2; Fig.
Sla, b in the Electronic Supplementary Material [ESM]).
There were no significant differences between groups in
the proportions of patients achieving clinical remission
(monotherapy: 22/35 [62.9%] vs 20/27 [74.1%]; p = 0.418;
Table 2; Fig Slc in the ESM), mucosal healing (20/25
[80.0%] vs 16/22 [72.7%]; p = 0.732; Table 2; Fig. S1d),

1V induction

Fig.2 Mean (95% CI) pre-dose

normal CRP levels (26/35 [74.3%] vs 22/27 [81.5%];
p = 0.555; Table 2; Fig. Sle), and normal FC levels
(10/33 [30.3%] vs 5/24 [20.8%]; p = 0.547; Table 2;
Fig. S1f) at Week 54.

Mean absolute values and changes from baseline in
CDALI and partial Mayo scores were also comparable
between monotherapy and combotherapy groups through-
out the study (Fig. 3).

3.4 Safety

There were no significant differences between the mono-
therapy and combotherapy groups in terms of the inci-
dence of injection-site reactions (p = 0.555), infections
(p = 0.607), or malignancy (p > 0.999) (Table 2). How-
ever, there were numerical differences between groups in
the proportion of patients experiencing injection-site reac-
tions (monotherapy: 7/37 [18.9%] vs combotherapy: 8/29
[27.6%]) and infection (12/37 [32.4%] vs 12/29 [41.4%)]).

3.5 Immunogenicity

Despite the use of concomitant immunosuppressants in
the combotherapy group, the incidence of immunogenic-
ity did not differ between groups when assessed using a
drug-tolerant assay (Table 2; Fig. S2 in the ESM). Specifi-
cally, the proportion of ADA-positive patients was 65.5%
(19/29) in the monotherapy group and 48.0% (12/25) in
the combotherapy group (p = 0.271). The proportion of
NAb positivity among ADA-positive patients was 10.5%
(2/19) in the monotherapy group and 16.7% (2/12) in the
combotherapy group (p = 0.630).

SC maintenance

=&= Monotherapy
=&-= Combotherapy

Therapeutic target concentration (5 pg/mL)

Week 0 Week2 Week6 Week 14 Week 22 Week 30 Week 38 Week 46 Week 54

concentration for CT-P13 SC 35
up to Week 54. Patients with
available data at the respective 30
week were analysed. Concen- @ _
trations below the lower limit SE 25
of quantification before Week )
0 were set to zero; other concen- 2 Z 20
trations below the lower limit (-g 2
of quantification were set to the P g 15
lower limit of quantification. C/ QC’ 8
confidence interval, IV intrave- g § 10
nous, SC subcutaneous =
1/
0
Monotherapy, n 37 37
Combotherapy, n 28 29
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Table 2 Pharmacokinetic, efficacy, safety, and immunogenicity outcomes at Week 54 for patients who received CT-P13 SC without a concomi-
tant immunosuppressant (monotherapy group) or in combination with immunosuppressants (combotherapy group)

Outcome, n/N (%) Indication Monotherapy Combotherapy Difference, % P value
(95% CI)

Pharmacokinetics®"

Pre-dose serum infliximab concentra- CD + UC 28/29 (96.6) 23/24 (95.8) 0.7(-9.7,11.1) > 0.999
tion > target exposure
Pre-dose serum infliximab concentra- 1729 (3.4) 1724 (4.2)
tion < target exposure

Efficacy®
CDAI-100 response CD 8/13 (61.5) 10/13 (76.9) —15.4 (- 504, 19.6) 0.673
CDAI-100 non-response 5/13 (38.5) 3/13 (23.1)
Partial Mayo response ucC 18/22 (81.8) 13/14 (92.9) —11.0 (- 32.1, 10.0) 0.628
Partial Mayo non-response 4/22 (18.2) 1/14 (7.1)
Clinical remission achieved CD + UC 22/35 (62.9) 20/27 (74.1) —11.2(-34.2,11.8) 0.418
Clinical remission not achieved 13/35 (37.1) 7127 (25.9)
Mucosal healing achieved CD + UC 20/25 (80.0) 16/22 (72.7) 7.3(-17.1,31.6) 0.732
Mucosal healing not achieved 5/25 (20.0) 6/22 (27.3)
CRP normal (< 0.50 mg/dL) CD + UC 26/35 (74.3) 22/27 (81.5) —-7.2(-27.8,13.4) 0.555
CRP high (> 0.50 mg/dL) 9/35 (25.7) 5/27 (18.5)
FC normal (< 50 pg/g) CD + UC 10/33 (30.3) 5/24 (20.8) 9.5 (- 13.1, 32.0) 0.547
FC high (> 50 pg/g) 23/33 (69.7) 19/24 (79.2)

Safety?
Injection-site reaction CD + UC 7/37 (18.9) 8/29 (27.6) —8.7(-29.3,11.9) 0.555
No injection-site reaction 30/37 (81.1) 21/29 (72.4)
Infection CD + UC 12/37 (32.4) 12/29 (41.4) —8.9(—324,145) 0.607
No infection 25/37 (67.6) 17/29 (58.6)
Malignancy CD + UC 1/37 (2.7)¢ 0/29 (0.0) 2.7(-25,7.9) > 0.999
No malignancy 36/37 (97.3) 29/29 (100.0)

Immunogenicity®
ADA positive CD + UC 19/29 (65.5) 12/25 (48.0) 17.5 (— 8.6, 43.6) 0.271
ADA negative 10/29 (34.5) 13/25 (52.0)
NAD positive CD + UC 2/19 (10.5) 2/12 (16.7) —6.1(-31.3,19.1) 0.630
NAD negative® 17/19 (89.5) 10/12 (83.3)

ADA anti-drug antibody, CD Crohn’s disease, CDAI Crohn’s Disease Activity Index, CI confidence interval, CRP C-reactive protein, FC faecal
calprotectin, NAb neutralising antibody, SC subcutaneous, UC ulcerative colitis

“Patients with available data at Week 54 were analysed

PTarget serum infliximab exposure was 5 pg/mL

“Patients who ended the study early due to a lack of efficacy, or insufficient efficacy, were considered to be non-responders and to have high CRP

and FC levels; mucosal healing was assessed as observed

dSafety outcomes were observed from Week 0 to 54

°One patient experienced a treatment-emergent serious adverse event of non-small cell lung cancer after Week 50, which led to discontinuation

of study treatment

"NADbs were analysed among ADA-positive patients only

4 Discussion

In this post hoc analysis of patients in the CT-P13 SC arm
of Part 2 of the pivotal CT-P13 SC 1.6 study, pharmacoki-
netic, efficacy, and immunogenicity outcomes were compa-
rable between patients with CD or UC who received either
CT-P13 SC monotherapy or CT-P13 SC in combination

with an immunosuppressant. To our knowledge, the pre-
sent analysis provides the first insights into the potential
clinical comparability of SC infliximab monotherapy and
combotherapy with immunosuppressants.

Previous research has demonstrated that combotherapy
with IV infliximab and an immunosuppressant can improve
outcomes for immunosuppressant- and biologic-/TNFi-naive
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patients with IBD, relative to infliximab monotherapy [12,
14-17]. However, some studies have reported that com-
botherapy may not improve clinical effectiveness compared
with monotherapy [9-11], including specifically for patients
who have had an inadequate response to immunosuppressant
treatment [9, 10]. The association between higher infliximab
Clrougn and combotherapy (vs IV infliximab monotherapy) is
well established [17, 18, 28-30], although not all analyses
have found differences in Cy,,, values between patients
receiving combotherapy and those receiving monotherapy
[31]. There is also strong evidence, including from the
PANTS study, for a link between combotherapy and reduced
immunogenicity of IV infliximab [17, 18, 28, 30]. In turn,
this is associated with an improved pharmacokinetic profile
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and efficacy outcomes [13, 18]. A post hoc analysis of the
SONIC study showed that, among patients who achieved
high trough drug levels with IV infliximab, there were no
significant differences in efficacy outcomes between those
who did and did not receive concomitant immunosuppres-
sants [18]. Our current results are in line with and extend
these observations by showing that the pharmacokinetic
profile and higher pre-dose concentrations achieved with
SC infliximab therapy (compared with IV infliximab [22,
23]) may potentially translate into comparable efficacy for
SC infliximab-treated patients, regardless of whether they
receive concomitant immunosuppressants [22, 23].

In our analysis, overall immunogenicity was compara-
ble between groups. Specifically, rates of total ADAs were
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numerically higher in the monotherapy group versus the
combotherapy group but were not significantly different.
Moreover, the rate of NADb positivity, which is more instru-
mental in mediating clinically relevant immunogenicity [32]
and can impact efficacy more directly [33, 34], was similar
or even numerically lower in the monotherapy compared
with the combotherapy group (6.9% vs 8.0% of the overall
group, respectively). It may be hypothesised that the high
and stable serum infliximab (antigen) concentrations medi-
ated by SC infliximab administration inhibit the induction
of ADAs through high-zone tolerance, or a favourable inf-
liximab-to-TNF ratio may reduce the formation of immune
complexes and, consequently, ADAs [22]. This may reduce
immune activation towards the drug, thereby dampening
production of high-affinity ADAs or NAbs [22, 34], resulting
in the observed comparability of immunogenicity between
groups, even when assessed using a drug-tolerant assay.

Although the modest cohort size and limited exposure
time preclude firm conclusions about safety, SC infliximab
monotherapy may conceivably be associated with reduced
risks of infection and malignancy relative to combotherapy
with immunosuppressants as was previously reported in
studies considering the IV infliximab formulation [9, 35,
36]. While it is debatable whether TNFi monotherapy is
associated with an increased risk of lymphoproliferative
disease in patients with IBD [37], it will be important to col-
lect further data on this topic in patients with IBD receiving
infliximab SC monotherapy. In addition, monotherapy may
offer additional advantages by reducing the pill burden that
has been associated with non-adherence to treatments for
IBD [38, 39]. Avoiding combotherapy with thiopurines may
also lead to a reduced risk of developing severe COVID-
19 [40], further incentivising to explore ways to optimise
monotherapy strategies.

The current findings are limited by the exploratory nature
of the post hoc analyses conducted and the modest sample
size that may render it underpowered to detect small dif-
ferences; as such, the findings should be interpreted with
caution. In addition, since all but one patient included in the
combotherapy group received a thiopurine, results may not
be representative for patients receiving other immunosup-
pressants, such as methotrexate; while this is well aligned
with immunosuppressant usage in routine clinical practice,
future studies should aim to enrol more patients receiving
methotrexate as a component of combotherapy. The gen-
eralisability of our findings to clinical practice could be
impacted by the TNFi-naive study population [22], as prior
biologic exposure may be associated with reduced efficacy
due to the development of immunogenicity [33]. Finally,
while no histological outcomes were included in the pre-
sent post hoc analysis, the endpoint definitions employed
were consistent with those used in the primary analysis of
the study [22]. Acknowledging these limitations, our study

provides valuable initial insights into the pharmacokinetics,
efficacy, safety, and immunogenicity of CT-P13 SC mono-
therapy versus immunosuppressant combotherapy, opening
up avenues for further investigation. However, larger com-
parative studies are warranted.

5 Conclusion

Subcutaneous infliximab monotherapy may provide compa-
rable clinical efficacy, pharmacokinetics, and immunogenic-
ity to combotherapy with immunosuppressants in TNFi-
naive patients with active CD or UC. Larger comparative
studies are needed to confirm these observations.
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