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Mac) and selecting ‘Delete’.
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Outcomes of Patients With Inflammatory Bowel Diseases
Switched From Maintenance Therapy With a Biosimilar to

Remicade

Akos llias,»? Kata Szanto,i’a Lorant Gonczi,* Zsuzsanna Kurtj,*

Petra Anna Golovics,? Klaudia Farkas,* Eszter Schafer,$ Zoltan Szepes,*
Balégzs Szalay,! Aron Vincze,’ Tamas Szamosj,’ Tamas Molnar,* and
Peter Laszlo Lakatos**

*First Department of Medicine, Semmelweis University, Budapest, Hungary; *First Department of Medicine, University of
Szeged, Szeged, Hungary; SMilitary Hospital — State Health Centre, Budapest, Hungary; 'Department of Laboratory Medicine,
Semmelweis University, Budapest, Hungary; TFirst Department of Medicine, University of Pécs, Pécs, Hungary; and #Division of
Gastroenterology, McGill University Health Center, Montreal, Canada

BACKGROUND & AIMS:

METHODS:

RESULTS:

CONCLUSIONS:

There is evidence that it is safe and effective for patients with inflammatory bowel diseases
(IBD) to switch from maintenance therapy with an original infliximab drug to a biosimilar, but
little is known about outcomes of reverse switches and/or multiple switches. We aimed to
evaluate the effects of a reverse switch (from a biosimilar to Remicade) in a real-life cohort.

We performed a prospective observational study of 174 unselected and consecutive patients
with IBD (136 with Crohn’s disease [CD] and 38 with ulcerative colitis [UC]) who received
maintenance therapy with the biosimilar in Hungary. In September 2017, patients were
switched from the biosimilar (CT-P13) to Remicade, due to reimbursement policies. In our
cohort, 8% (n = 14) patients had been previously exposed to the originator Remicade. We
collected clinical and biochemical information from patients at baseline (time of the switch)
and 16 and 24 weeks thereafter. Clinical remission was defined as a Crohn’s disease activity
index <150 points or no fistula drainage, or a partial Mayo score <3 points for patients with UC.
Serum drug trough levels and anti-drug antibodies were measured at baseline and week 16.

There was no significant difference in the proportion of patients in clinical remission at week 8
before the switch (82.5% with CD and 82.9% with UC), at baseline (80.6% with CD and 81.6%
with UC), at week 16 (77.5% with CD and 83.7% with UC), or at week 24 (CD 76.3% with CD and
84.9% with UC) (P = .60 among groups for patients with CD and P = .98 among groups for
patients with UC). For all patients, mean serum trough levels of infliximab were 5.33 + 4.70 ug/
mL at baseline and 5.69 + 4.94 ug/mL at week 16 (P = .71); we did not find significant dif-
ferences in prevalence of anti-drug antibody at baseline (16.2%) compared with week 16
(16.9%) (P = .87). Four infusion reactions occurred, until week 24 of follow up. There was no
difference in outcomes or trough or antidrug antibody levels between patients with or without
previous exposure to Remicade.

We collected data from a real-life cohort of patients with CD or UC who were switched from
maintenance therapy with a biosimilar to Remicade or were treated with only Remicade. No
significant changes were observed in remission, trough levels, or antidrug antibodies in pa-
tients switched from the biosimilar to Remicade. No new safety signals were detected.

Keywords: Outcome; Originator Drug; TNF Antagonist; Drug Monitoring.

2Authors share co-first authorship.

monitoring; TL, trough level; TNF, tumor necrosis factor; UC, ulcerative

colitis.
Abbreviations used in this paper: ADA, anti-drug antibody; CD, Crohn’s
disease; CDAI, Crohn’s Disease Activity Index; IBD, inflammatory bowel .
disease; IFX, infliximab; IQR, interquartile range; NEAK, National Health © 2019 by the AGA Institute
Insurance Fund of Hungary; pMayo, partial Mayo; TDM, therapeutic drug 1542-3565/$36.00
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iological agents represent a fundamental step in

the therapy of inflammatory bowel disease (IBD).
Infliximab (brand name Remicade) is a monoclonal
antibody directed against tumor necrosis factor (TNF)
alpha that has shown distinct efficacy in patients with
Crohn’s disease (CD) and ulcerative colitis (UC)."” The
global expenditure on biological treatments approaching
almost unaffordable costs,” and the recent expiry of
patents for biologics has led to the development of bio-
similar products. CT-P13 was the first infliximab (IFX)
biosimilar to be approved with the same therapeutic in-
dications as its originator product by the European Med-
icines Agency and later by the U.S. Food and Drug
Administration.*”

The acceptance of biosimilars among physicians
encountered some resistance in the past few years,
especially when considering switching from the origi-
nator product to its biosimilar. To date, data accumulated
from real-life cohorts and randomized controlled trials
on the clinical efficacy, safety, and immunogenicity of
biosimilar CT-P13 show comparable outcomes with the
originator IFX in both anti-TNF-naive and switched
patients.®'® In January 2017, the ECCO presented a
position statement on biosimilars and concluded that
there are no clinically meaningful differences between
CT-P13 and the originator IFX regarding efficacy and
safety and switching from the originator to an approved
biosimilar product is acceptable.'® Nonetheless, physi-
cians may need to also consider reverse switching
(switch back to the originator product) or cross-
switching, multiple switching among biosimilars in the
near future. This tendency will potentially result in a
continuous change in prescription preferences of anti-
TNF drugs, highlighting the importance of pharmacovi-
gilance. Evidence is currently lacking regarding reverse
switching, multiple switching, and cross-switching
among biosimilars in IBD patients.

The biosimilar IFX CT-P13 (brand name Inflectra)
entered the Hungarian market in 2014 and was adopted
for reimbursement by the National Health Insurance
Fund of Hungary (NEAK)."” The use of biosimilar IFX
was mandatory in Hungary between May 2014 and
September 2017 in all anti-TNF-naive patients and in
patients who were previously treated with the originator
product with proven clinical benefit but have been on
drug holiday for longer than 12 months. Last year, the
national tender for IFX therapy reimbursement by the
NEAK has been won by Remicade, and as a consequence
the originator became the only fully reimbursed IFX
biologic agent in Hungary after September 2017.'° Due
to this policy change, a nationwide nonmedical reverse
switch was carried out in all IBD patients from the bio-
similar to the originator IFX.

The aim of the present study is to evaluate short-term
drug sustainability, efficacy, safety, and immunogenicity
profile of reverse switching from a biosimilar to the
originator IFX in consecutive IBD patients in a multi-
center real-life IBD cohort.

Clinical Gastroenterology and Hepatology Vol. m, No. m

What You Need to Know

Background

There is evidence that it is safe and effective for
patients with inflammatory bowel disease to switch
from maintenance therapy with an original infliximab
drug to a biosimilar drug, but little is known about
outcomes of reverse switches or multiple switches.
We studied the effects of a reverse switch (from a
biosimilar to Remicade) in a real-life cohort.

Findings

We found no significant changes in remission, trough
levels, or anti-drug antibodies in patients switched
from the biosimilar to Remicade. Good medium-term
drug sustainability was observed, with no new safety
signals.

Implications for patient care

In a real-life cohort of patients with inflammatory
bowel disease, we found no significant changes in
patients switched from a biosimilar to Remicade. As
the number of biosimilar agents on the market in-
creases, data on reverse or multiple switches are
needed to guide decision making and provide infor-
mation on their interchangeability.

Materials and Methods

This is a multicenter prospective observational study
enrolling unselected and consecutive patients who were
switched from the biosimilar IFX CT-P13 (Inflectra) to
the originator Remicade during maintenance therapy.
Patients received intravenous infusions of IFX (5 mg/kg
or 10 mg/kg of body weight) every 8 weeks. The inclu-
sion started in September 2017, when Remicade became
the only available IFX biologic agent in Hungary, and thus
the mandatory reverse switch to the originator was
initiated. Four referral IBD centers participated in the
study: 3 university centers and 1 county hospital.

Patient demographics, previous and concomitant
medications were recorded, disease location and
behavior in CD and disease extent in UC were assessed
according to the Montreal classification."” A harmonized
monitoring strategy was applied in all participating
centers, as requested by the NEAK. Clinical and
biochemical assessment was performed at baseline or
switch and 16 and 24 weeks thereafter. Clinical remis-
sion was defined as a Crohn’s Disease Activity Index
(CDAI) <150 points or no fistula drainage as assessed by
the fistula drainage assessment in CD and as a partial
Mayo (pMayo) score of <3 points in UC.****! Patients
with induction treatment at baseline were excluded from
the clinical activity assessment. Biochemical activity was
evaluated using serum C-reactive protein (normal cutoff
10 mg/L). Infusion-related adverse events were regis-
tered at baseline and weeks 8, 16, and 24.
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Therapeutic Drug Monitoring

Serum drug trough level (TL) and anti-drug antibody
(ADA) were measured at baseline and week 16. Patients
with induction treatment at baseline or dose intensifi-
cation or de-escalation during follow-up were excluded
from the analysis of therapeutic drug monitoring (TDM).
For the measurement of IFX TL and ADAs, conventional
and bridging enzyme-linked immunosorbent assay
methods were used (Lisa-Tracker infliximab LT-005
Duo; Theradiag, Croissy-Beaubourg, France). The detec-
tion cutoff value of IFX TL was 0.1 pug/mL. Therapeutic
[FX TL was defined between 3 and 7 ug/mL. The cutoff
value of ADA detection was 10 ng/mL as defined by the
enzyme-linked immunosorbent assay kit. For better
stratification of patients, we defined the ADA titer >200
ng/mL as “high” ADA titer. The enzyme-linked immu-
nosorbent assay measurements were centralized and
performed at the Department of Laboratory Medicine,
Semmelweis University.

Statistical Analysis

Data were analyzed with the use of SPSS 20.0 soft-
ware (IBM Corporation, Armonk, NY). Descriptive sta-
tistics were used to characterize patients’ demographics,
clinical remission and disease activity rates, and adverse
events. Clinical remission rates and ADA positivity rates
were compared by chi-square test or Fisher exact test.
Biochemical response and infliximab TLs were evaluated
by 1-way analysis of variance, using Scheffé post hoc
analysis, t test with separate variance estimates, and
Mann-Whitney U test. The value of P < .05 was
considered statistically significant.

Ethical Considerations

Ethical approval was acquired from the National Ethical
Committee 929772-2/2014/EKU (292/2014). Written
informed consent was obtained from all participants.

Results

A total of 174 IBD patients (136 CD and 38 UC) were
included in this cohort. Patient characteristics at baseline
are shown in Table 1. Complicated disease behavior and
perianal manifestation was present in 39.7% and 48.5%
of CD patients. 54.1% of UC patients had extensive colitis.
Concomitant steroid and immunosuppressive therapy
(azathioprine) was present in 8.8% and 50.7% and
27.0% and 35.1% of CD and UC patients at baseline,
respectively. Previous anti-TNF use was 19.9% and
16.2% in CD and UC patients, respectively. A total of 11%
and 7.9% of CD and UC patients, respectively, have
already been exposed to the originator IFX previously.
Previous resective surgery rates were 26.1% among CD
patients.

Reverse Switch From the Biosimilar Infliximab 3

Table 1. Baseline Patient Characteristics

CD(h=136  UC (n = 38)

Female/male
Age at disease onset, y

67/69 (49.3/50.7) 16/21 (44.7/55.3)
27.5 (20-32.7) 25 (19.5-34.25)
Disease duration, y 8 (4-14) 7 (4-14)
Location (L1/L2/L3/all L4) 11.0/32.4/56.6/10.7 —

Extent (E1/E2/E3) — 5.4/40.5/54 .1

Behavior (B1/B2/B3) 55.9/18.4/21.3 —

Perianal 48.5 —
Previous resective surgery/ 26.1 —
colectomy, %

Concomitant steroid/AZA 8.8/50.7 27.0/35.1

Previous anti-TNF? 19.9 16.2
Originator IFX (Remicade) 8.1 7.9
Biosimilar IFX (Inflectra) 1.5 —
Adalimumab 7.4 5.3
Both IFX (Remicade) and 2.9 —

adalimumab

Values are n (%),median (interquartile range), or %.

AZA, azathioprine; CD, Crohn’s disease; IFX, infliximab; TNF, tumor necrosis
factor; UC, ulcerative colitis.

2All patients who were previously exposed to the originator IFX had been on a
drug holiday for at least 12 months before the initiation of their current IFX
treatment regimen.

Clinical Outcomes and Drug Sustainability After
Reverse Switch

A total of 129 CD and 38 UC patients had available
clinical data at baseline. Median CDAI and pMayo scores
were 57 (IQR, 32-112) and 1 (IQR, 0-2) at baseline and
switch; 68 (IQR, 35-125.5) and 1 (IQR, 0-1) at week 16;
and 60 (IQR, 31-100) and 1 (IQR, 0-2) at week 24.
Median clinical activity scores and mean C-reactive
protein levels during the complete follow-up period are
shown in Table 2. Mean CDAI and pMayo scores at week
8, baseline, week 16, and week 24 were compared, with
1-way analysis variance analysis showing no statistically
significant variance between clinical activity scores (CD:
P =.53; UC: P =.57). Mean C-reactive protein levels also
showed no statistically significant difference throughout
the follow up-period (CD: P = .23; UC: P = .53).

The change in clinical disease activity based on CDAI
and pMayo scores during follow-up are presented in
Figures 1 and 2; 90.3% of all patients who were in
clinical remission at switch and baseline sustained
clinical remission up to week 16 and 88.2% up to week
24. There was no significant difference between the
proportion of patients in clinical remission at week 8
before switch, at switch and baseline, and at week 16
and 24 (CD: 82.6%, 80.6%, 77.5%, and 76.3%, respec-
tively, P = .60; UC: 82.9%, 81.6%, 83.7%, 84.8%,
respectively, P = .98). Three patients required dose
optimization between baseline and week 16; however
none of them were in clinical remission at baseline. Of
note, concomitant low-dose (<10 mg) steroid use in UC
and CD patients with remission at baseline (n = 7 of 31,
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Table 2. Clinical and Biochemical Activity During Follow-Up

Patients on Maintenance IFX Therapy Week 8 Before Switch® Switch/Baseline Week 16 Week 247
CcD n=115 n=129 n=118 n=98
CDAI 52.5 (30.25-99.25) 57 (32-112) 68 (35-125.5) 60 (31-100)
CRP 9.89 + 13.21 8.74 + 12.88 8.41 + 9.79 6.69 + 6.56
uc n=234 n =38 n =35 n =30
pMayo 1 (0-2) 1(0-2) 1 (0-1) 1 (0-2)
CRP 5.06 + 5.74 473 £ 517 7.47 £ 10.66 5.99 + 6.26

Values are mean + SD or median (interquartile range).

CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; CRP, C-reactive protein; IFX, infliximab; LOR, loss of response; pMayo, partial Mayo; UC, ulcerative
colitis.

5 ost to follow-up (up to week 16): n = 5 patients discontinue IFX due . IR (active disease at baseline), n = 1 patient discontinue IFX due to LOR (remission a
baseline), n = 3 patients presented infusion reaction, n = 2 patients underwent surgery (active disease at baseline).

°Lost to follow-up (after week 16): n = 1 patient discontinue IFX due to LOR (remission at baseline), n = 1 patient discontinue IFX due to LOR (active disease at
baseline), n = 1 patient underwent surgery (active disease at baseline), n = 1 patient presented infusion reaction, n = 1 patient had suspected malignancy, n = 1
patient was lost to follow-up.

9Lost to follow-up (up to week 16): n = 2 patients discontinue IFX due to LOR (active disease at baseling), n = 1 patient was lost to follow-up.

®Lost to follow-up (after week 16): n = 1 patient discontinue IFX due to LOR (active disease at baseline).

#Week 8 data before baseline and week 24 data are only available from 3 centers.

22.6%; n = 6 of 104, 5.8%, respectively) was not pre-
dictive for clinical relapse at weeks 16 and 24.

Clinical outcomes were not different in the cohort of
patients with a previous exposure to the originator IFX
(13.9% of all patients, n = 18; clinical remission rates at
week 8 before switch, at switch and baseline, and at
week 16 and 24 were 86.7%, 100%, 94.4%, and 93.3%,
respectively; P = .46) or in patients with the biosimilar
[FX as first IFX (82.4%, 78.5%, 77.0%, and 76.7%,
respectively; P = .65).

TDM: TLs and Immunogenicity After Reverse
Switch

Serum IFX TLs and ADAs of all IBD patients receiving
week 16 infusion are presented in Table 3. No significant
difference was observed in mean serum IFX TLs between
switch and baseline and week 16 (5.33 4+ 4.70 ug/mL vs
5.69 £ 494 ug/mL; P = .71). Patients were stratified
based on subtherapeutic serum IFX TLs (<3 ug/mL),

100 = Discontinue IFX (LOR)

90

80 » Moderate to severe
activity CDAI> 230

70 or pMayo> 5
60
» Mild disease activity
50 230>CDAI>150 or

5 = pMayoz 3
40

= Discontinue IFX

30 (infusion reaction)

20

= Remission CDAI<150
or pMayo < 3

o &

Week 8
before switch
(n=120)*
Figure 1. Clinical activity before and after reverse switch in
IBD patients in remission at switch *Week 8 data before
baseline and week 24 data are only available from 3 centers.
°Two patients were lost to follow-up. LOR, loss of response.

Week 16
(n=134)°

Week 24
(n=118)*°

Switch/
baseline
(n=135)

adequate serum IFX TLs (7 ug/mL > TL >3 ug/mL), and
supratherapeutic serum IFX TLs (> 7 ug/mL) as shown
in Supplementary Figure 1. Mean serum IFX TLs were
489 + 4.39 pg/mL and 5.33 + 4.58 ug/mL for CD

A

100
= Discontinue IFX (LOR)

90

80
= Moderate to severe
70 activity CDAI> 230

60

= Mild disease activity

50 230>CDAI>150

40

30 = Discontinue IFX
(infusion reaction)
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: —II
o

Switch/
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(n=129)

before switch

(n=115)*
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Week 8 Switch/ Week 16
before switch baseline (n=37)° (n=33)*
(n=34)* (n=38)

= Discontinue IFX (LOR)

u Moderate to severe
activity pMayo> 5

= Mild disease activity
5 > pMayo= 3

= Discontinue IFX
(infusion reaction)

= Remission pMayo < 3

Figure 2. (A) Clinical activity before and after reverse switch in
CD patients. *Week 8 data before baseline and week 24 data
are only available from 3 centers. °One patient was lost to
follow-up. (B) Clinical activity before and after reverse switch
in UC patients. *Week 8 data before baseline and week 24
data are only available from 3 centers. °One patient was lost
to follow-up. LOR, loss of response.
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Table 3. Trough Levels and Anti-Drug Antibodies in IBD Patients

Switch Week 16
Single-Dose Increased-Dose Single-Dose Increased-Dose
All IBD Patients on Maintenance IFX Therapy IFX? IFX° IFX? IFX°
(n = 130) (n=111) (n=19) (n=111) (n=19)
Serum IFX trough level, ug/mL 5.33 £ 4.70 5.69 + 4.94
5.34 + 4.62 5.26 + 5.31 5.49 £+ 4.62 6.87 + 6.52
Anti-drug antibody positivity (>10 ng/mL)
16.2 16.9
High anti-drug antibody positivity (>200 ng/mL)“
8.5 8.5

Values are mean + SD or %.

IBD, inflammatory bowel disease; IFX, infliximab.
4FX dose: 5 mg/kg of body weight.

PIFX dose: 10 mg/kg of body weight.

c
[TT N

patients at baseline vs week 16 (P = .59); and 6.66 +
5.41 pg/mL vs 6.81 + 5.84 ug/mL for UC patients (P =
.92) (Supplementary Tables 1 and 2)

Stratification of CD and UC patients based on sub-
therapeutic, adequate and supratherapeutic TLs are
shown in Supplementary Figures 2 and 3. No significant
differences were observed in ADA formation (overall
ADA positivity: 16.2% vs 16.9% at baseline and week
16, P = .87; rates of high ADA positivity: 8.5% and
8.5%, P = 1). One CD patient developed high ADA
positivity (>200 ng/mL) from ADA-negative status at
baseline.

Fourteen patients with TDM at baseline and week 16
of this cohort have previously been exposed to the
originator IFX. All patients 