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ABSTRACT - Background - Biologics have revolutionized the treatment of inflammatory bowel disease (IBD). However, these drugs had a significant
influence on treatment-related costs, which resulted in the development of biosimilars. Objective — This systematic review and meta-analysis
aimed to evaluate the drug discontinuation rate in the IBD population who switched from originator to biosimilars in real-world switching stud-
ies and address potential nocebo effects as reasons for drug discontinuation. Methods — Medline (via PubMed), EMBASE, Cochrane Library,
and abstract databases of selected congresses were screened for reports of monoclonal antibody (mAb) switching with a minimum post-switch
follow-up of >6 months or three infusions. All available information on discontinuation rates was assessed. Results — A total of 30 observational
studies were included, involving 3,594 patients with IBD. Twenty-six studies reported a switch from infliximab to CT-P13, two studies involved
a switch to SB2, and switching information was not available in two studies. The discontinuation rates were 8%, 14%, and 21% at 6, 12, and 24
months, respectively. The main reasons for drug discontinuation and their respective risks were: disease worsening (2%), remission (4%), loss of
adherence (4%), adverse events (5%), and loss of response (7%). The quality of the evidence ranged from low to very low depending on the outcome
analyzed. Subjective symptoms leading to drug discontinuation were infrequently reported, and the nocebo effect was clearly assessed in just one
of the included papers. Conclusion — Discontinuation rates following a switch to a biosimilar in patients with IBD increase over time. However,
it was not possible to confirm the nocebo effect as a reason for discontinuation. Therefore, long-term studies evaluating the use of biosimilars
to monitor adverse events and potential nocebo effects in post-marketing surveillance are still needed.

HEADINGS - Inflammatory bowel diseases, drug therapy. Biological products. Therapeutic equivalency. Biosimilar pharmaceuticals. Review.

INTRODUCTION cal product that has already been approved. The food and drug
administration defines a biosimilar as “the biological product is
highly similar to the reference product notwithstanding minor
differences in clinically inactive components,” and that “there
are no clinically meaningful differences between the biological
product and the reference product in terms of the safety, purity,
and potency of the product”®.

However, monoclonal antibodies (mAbs) are complex mole-
cules, and although biosimilars have the same amino acid sequence,

Crohn’s disease (CD) and ulcerative colitis (UC) are the main
subtypes of inflammatory bowel disease (IBD), which are chronic
conditions of an unclear etiology that lead to lifelong morbidity
and decreased quality of life™?. Biologics have revolutionized the
management of IBD over the past two decades. Although these
drugs are effective and have a good safety profile, they significantly
influence treatment-related costs®¥,

Patents on widely used biologics have recently expired, re-
sulting in a huge opportunity for the development of similar
biological medicinal products, the so-called biosimilars®®. A
biosimilar is a protein-based drug, developed from recombinant
DNA technology, which has a molecular structure and biological
properties that are very similar to the original biopharmaceuti-

they are not an exact copy of the original drug, depending on the
manufacturing process (e.g., cell line, growth conditions, purifica-
tion process, and formulation), storage, and transportation. This
may reflect differences in glycosylation, phosphorylation, sulfation,
and other post-translational modifications, which could affect the
efficacy and immunogenicity of the drug®.
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The regulatory process required for the market authorization is
complex and includes issues regarding manufacturing process; com-
parability exercise versus the reference product; pharmacokinetic,
pharmacodynamic, and efficacy studies; and clinical safety issues. In-
deed, safety involves pharmacovigilance and immunogenicity study®.

When biosimilarity is demonstrated for one of the approved
indications of the reference product, approval can be extrapolated
to all indications held by the reference biopharmaceutical with a sci-
entific justification'?. However, global drug regulatory authorities
have not yet reached a consensus on the extrapolation of biosimilar
indications. For instance, CT-P13, the biosimilar to infliximab, was
only tested for rheumatoid arthritis (RA) and ankylosing spondy-
litis (AS)112 at the time of its approval for CD and UC in Brazil,
making this approval a controversial issue as the efficacy and safety
of CT-P13 may differ between IBD and RA/AS1+19,

Studies on the use of biosimilars for IBD are still limited, given
that the first biosimilar mAb, CT-P13, was approved only recently
(2013 in Europe; 2016 in the United States; 2015 in Brazil!?).
Furthermore, randomized controlled trials comparing reference
biologic and biosimilars in IBD are lacking, and the available
studies often had a short-term follow-up!'’'¥. Moreover, most of
available data on biosimilars in IBD are from observational studies
from European centers, which described their real-life experience
after switching from a reference biologic to a biosimilar®".

Recently, higher-than expected discontinuation rates attribut-
able to “nocebo effect” have been reported in patients with immune-
mediated disease who switched from a stable treatment with the
originator infliximab to the biosimilar CT-P13>%, However, this
effect has not yet been widely explored in IBD population as CD
and UC are complex entities with many confounding factors in-
volved in the pathogenesis of disease exacerbation®”,

The aim of this systematic review and meta-analysis was to
assess the risk and reasons for drug discontinuation in the IBD
population that switched from the originator to biosimilars in
real-wolrd studies.

METHODS

The following clinical issues are addressed in the present
analysis:

What is the risk of discontinuation of biosimilars following a
switch from originator biologics in adult patients with IBD?

What are the main reasons for drug discontinuation?

Is it possible to identify potential nocebo effect as reason for
drug discontinuation?

Structured question:

P: patient; I: intervention; C: comparison; O: outcome
P: Adults with IBD

I: Switch from originator biologics to biosimilars

O: Risks of or reasons for discontinuation

The comparison (C) was not specified to not limit the possible
unknown comparisons before the search.

The selection of the studies to be included to answer the ques-
tions was based on the following eligibility criteria:

1. Elements performing P1.C.O.

2. Observational studies with analysis of discontinuation

3. Atleast one treatment switch from an originator therapeutic

mADb to a biosimilar thereof

4. Mean follow-up period >6 months or three infusions

. Mean or median duration of treatment using the originator
mAb was disclosed and reported as >1-year characterizing
maintenance treatment

. No date restrictions to the search

. No language restrictions

. Full text available with the data necessary for the analysis

. Abstract with extractable data on relevant outcomes

(9,

O 00 3 O

The searched scientific databases were Medline, EMBASE, and
Central Cochrane. In addition, a manual search (the references
listed in the included studies) and a grey literature search (theses,
book chapters, and meeting abstracts) were performed, as necessary.

The search terms used in the databases were as follows — Med-
line and EMBASE: ((Inflammatory Bowel Disease*) OR (Colitis,
Ulcerative) OR (Crohn Disease)) AND (Antibodies, Monoclonal
OR Antibodies, Monoclonal, Humanized OR Tumor Necrosis
Factor-alpha OR anti-TNF OR Infliximab OR CT-P13 OR
Adalimumab OR Golimumab OR Vedolizumab OR Integrins)
AND (Biosimilar Pharmaceuticals OR Therapeutic Equivalency
OR Biosimilar* OR switch).

Central Cochrane
Inflammatory Bowel Disease AND Biosimilar

The titles, abstracts, or full texts of the retrieved studies were
screened for subsequent selection according to the eligibility
criteria. The search was stopped by December 31st, 2019. Two
authors (NSFQ, FVT) independently reviewed titles/abstracts
of studies identified in the search, and excluded those that were
clearly irrelevant. All disagreements were solved after a discussion
between them.

The selected observational studies were not assessed for risk of
biases if they were case series.

The following data were extracted from the selected studies:
author’s name and year of publication, the main characteristics
of the adult patients with IBD, the characteristics and duration
of treatment with the originator biologics and biosimilar versions
thereof, and the outcomes related to the risk of discontinuation
along with the main reasons for discontinuation.

In the selected studies, the outcomes are presented in absolute
numbers (number of events). When the available data on a given
outcome were common to two or more studies, they were grouped
and meta-analyzed to express the overall result of the effect (risk).

Isolated outcomes (reported in only one study) were assessed
with regard to their level of importance and may or may not be
considered in the results of the present evaluation.

With regard to discontinuation events as a result of the use of bio-
similars, the results (effects) are expressed as the difference between
before (zero outcomes) and after (number of events) for each event.

Strength of evidence (degree of confidence in the results or ef-
fects) was determined for each analyzed outcome and considered
the overall risk of biases of the studies included in the analysis,
the magnitude and precision of the overall effect, the presence of
inconsistencies or indirect evidence, and the presence of publication
bias, according to the TABLE 1 and the GRADE methodology
in TABLE 2. In addition, quality of evidence was ranked as high,
moderate, low, or very low.

The outcomes are presented as forest plots (RevMan 5.3 — Co-
penhagen, Denmark)® associated with the corresponding analysis
of quality of evidence (TABLE 2)?°.
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TABLE 1. Summary of included studies.

Study Population Intervention Follow-up Study period
MEDLINE
Kim NH 2019 IBD (n: 368) (227 CD, 141 UC) Switched infliximab to CT-P13 (n: 101) 12 months No information
Chaparro M 2019 IBD (142 CD, 57 UC) Switched infliximab to CT-P13 (n: 199) 18 months 45 months

Armuzzi A 2019 IBD (n: 810) (452 CD, 358 UC) Switched infliximab to CT-P13 (n: 155)

Smits LJT 2019 IBD (n: 83) (57 CD, 24 UC, 2 IBD-U) Switched infliximab to CT-P13 (n: 83)

Guerra Veloz MF 2018 IBD (n: 98) (67 CD, 31 UC) Switched infliximab to CT-P13 (n: 98)

Bergqvist V 2018 IBD (n: 313) (195 CD, 118 UC) Switched infliximab to CT-P13 (n: 313)

Guerra Veloz MF 2018 IBD (n: 167) (116 CD, 51 UC) Switched infliximab to CT-P13 (n: 167)

Hgivik ML 2018 IBD (n: 143) (99 CD, 44 UC) Switched infliximab to CT-P13 (n: 143)

Ratnakumaran R 2018  IBD (n: 191) (173 CD, 14 UC, 4 IBD-U) Switched infliximab to CT-P13 (n: 191)

Boone NW 2018 IBD (n: 101) (73 CD, 28 UC) Switched infliximab to CT-P13 (n: 101)

Avouac J 2018 IBD (n: 64) (41 CD, 23 UC) Switched Infliximab to CT-P13 (n: 64)

Schmitz EMH 2018 IBD (n: 133) (88 CD, 45 UC) Switched infliximab to CT-P13 (n: 133)

Smits LJT 2017 IBD (n: 83) (57 CD, 24 UC, 2 IBD-U) Switched infliximab to CT-P13 (n: 83)

Argiielles-Arias F 2017 IBD (n: 98) (67 CD, 31 UC) Switched infliximab to CT-P13 (n: 98)

Guerrero Puente L 2017 IBD (n: 36) (23 CD, 13 UC) Switched infliximab to CT-P13 (n: 36)

Razanskaite V 2017 IBD (n: 143) (118 CD, 14 UC, 4 IBD-U) Switched infliximab to CT-P13 (n: 143)

Fiorino G 2017 IBD (n: 547) (313 CD, 234 UC) Switched infliximab to CT-P13 (n: 97)

Jahnsen J 2017 IBD (n: 56) (37 CD, 19 UC) Switched infliximab to CT-P13 (n: 56)

Kolar M 2017 IBD (n: 74) (56 CD, 18 UC) Switched infliximab toCT-P13 (n: 74)

Smits L] 2016 IBD (n: 83) (57 CD, 24 UC, 2 IBD-U) Switched infliximab toCT-P13 (n: 83)

Jung YS 2015 IBD (n: 36) (27 CD, 9 UC)

Switched infliximab or adalimumab to CT-P13 (n: 36)

392.8+232 days 1713 infusions

12 and 24 24 months
months
12 months 60 months
12 months 53 months
12 months No information
18 months 81 months
12 months 55 months
9 months 42 months
9 months 47 months
12 months 52 months
12 months 25 months
12 months 60 months
9 months 33 months
12 months 10 infusions
6 months 18+14 infusions
6 months 44 months
14 months 36 months
6 months 24 months

8=+3 infusions  No information

EMBASE
Fischer S 2018 (a) IBD (n: 114) (72 CD, 42 UC) Switched infliximab to sb2 (n: 114) 6 months 33 months
Bronswijk M 2018 IBD (n: 401) (285 CD, 116 UC) Switched infliximab to ct-p13 (n: 361) 6 months 72 months
Fischer S 2018 (b) IBD (n: 119) (76 CD, 43 UC) Switched infliximab to sb2 (n: 119) 6 months 33 months
Plevris N 2018 CD (n: 110) Switched infliximab to ct-p13 (n: 110) 12 months 48 months
Soret PA 2017 IBD (n: 64) (42 CD, 21 UC) Switched infliximab to ct-p13 (n: 64) 9 months 35 months
Rodriguez Glez GE 2017 IBD (n: 72) (62 CD, 10 UC) Switched infliximab to bs (n: 72) 12 months 51 months
Bennett KJ 2016 IBD (n: 104) (73 CD, 22 UC, 2 IBD-U) Switched infliximab to bs (n: 104) 6 months 37 months
ECCO 2019
Guerra Veloz M 2019 IBD (n: 100) (64 CD, 36 UC) Switched infliximab to CT-P13 (n: 100) 24 months 58 months
Bhandare AP 2019 IBD (n: 96) (52 CD, 44 UC) Switched infliximab to CT-P13 (n: 96) 13 months 49 months

References: (a) 38; (b) 40.
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TABLE 2. Analysis of quality of evidence of included studies according to the GRADE methogology.

Certainty assessment

Results summary

Study event rates (%)

Potential absolute effects

?slt IE;:SI)C PAAtS  Risk of Inconsis- Indirect Inaccu- Publishing cei‘)t:ft::nof R:;?::tle Risk
Foll. bias tency Evidence racy Bias id v BEFORE AFTER 95% CI) BEFORE Risk difference

ollow-up evidence | owITCH SWITCH ¢ swiTcy AFTER SWITCH
Discontinuation 6m
2762 RR 18.30 8 more per 100
(10 observational not very not not none booo 071381 11171381 (7.40 to Oout of 100 (from 5 more to
studies) serious  serious® serious  serious VERY LOW | (0.0%) (8.0%) 45.28) 11 more) ®
Discontinuation 9m
530 RR 20.00 14 more per 100
(4 observational not not not not none ngoo 0/265 38/265 (4.88 to 0 out of 100 (from 10 more to
scudies) serious  serious  serious  serious LOW (0.0%) (14.3%) 81.98) 19 more) ®
Discontinuation 12m
3298 RR 34.56 14 more per 100
(12 observational not very R ot not none booo 071649 25071649 (15.36t0  Ooutof 100  (from 10 more to
studies) serious  serious serious  serious VERY LOW | (0.0%) (15.2%) 77.77) 18 more) ®
Discontinuation 18m

highly
(6284b vational not very not st suspicious  [OOO 0/342 96/342 R(g 7665 't95 0 out of Z(Sfrmrgrlesp;r rl.(iOO
stuodi:) 0 serious  serious® serious  orious publication VERY LOW | (0.0%) (28.1%) 49-6 66(; 1.000 063 more())be 0
bias? ’

Discontinuation 24m

8 RR 41. 21 1.000
?2 zbservational fot very not serious® none booo 0/200 407183 (5.75 t? 0 out of (ftr](:?;(; l?r:re to
studies) serious  serious® serious VERY LOW | (0.0%) (21.9%) 30'0 14) 1.000 35 more) ®
Remission reason
(178(3)l§servational fot not not not none nooo 0/916 35/916 RR1L.0 0 out of 100 ff;:r(:-; lrjne:reuz(())
studies) serious  serious serious  serious LOW (0.0%) (3.8%) (3.7 to 32.7) 5 more) ®
Reason increased loss of response (disease worsening)
1024 RR 8.33 2 more per 100
(3 observational n'ot n.Ot n'ot nF)t none nooo 0/512 11/512 (1.54 to 0 out of 100 (from 1 more to
scudies) serious  serious serious  serious LOW (0.0%) (2.1%) 45.12) 4 more) ®
Reason loss of response
3076 RR 15.39 7 more per 100
(13 observational n'ot serious ¢ n'ot HF)t none nooo 0/1538 125/1538 (6.93 to 0 out of 100 (from 5 more to
studies) serious serious  serious LOW (0.0%) (8.1%) 34.19) 10 more) ®
Reason loss of adherence
1542 RR 8.75 4 more per 100
(8 observational n'ot n.Ot npt “9t none nooo 0/771 317771 (3.12 to 0 out of 100 (from 2 more to
studies) serious  serious serious  serious LOW (0.0%) (4.0%) 24.51) 6 more) ®
Reason adverse events
4042 RR 13.71 5 more per 100
(17 observational n'ot n.Ot n'ot “f’t none nooo 0/2021 108/2021 (6.85 to 0 out of 100 (from 4 more to
studies) serious  serious serious  serious LOW (0.0%) (5.3%) 27.43) 6 more)

CL: confidence interval; RR: risk ratio. a. Heterogeneity greater than 75%. b. Before and after no events before. c. Wide confidence interval. d. Risk of
discontinuity above all other studies (outlier). e. Heterogeneity greater than 50%.
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RESULTS

In total, 2,062 studies were retrieved: 336 from Medline, 1,100
from EMBASE, 26 from Central Cochrane, and 600 from grey
literature search. After reviewing titles and abstracts against eligi-
bility criteria, 134 studies were selected for further full text access.
Of these, 104 studies were excluded for the following reasons:
non-switching (27); absence of discontinuation data (32); studies
on children (3); review articles (9); absence of data on treatment
duration (10); use of drugs other than biosimilars (1); duplicates
(15); and others (7) (FIGURE 1).

Articles identified in search
(n=2.062)
Medline (336); EMBASE (1.100); Central Cochrane (26);
c .
o Grey literature (600)
©
0
g
]
k]
Articles evaluated by title and/or abstract
(n=2.062)
c
-% Selected articles Excluded articles
4 (n=134) > (n=1.928)
LR
‘o ‘
2| | Fulltext df
% uitex I§ a'utc).clfetsse or Full texts deleted with
= elgIIty reasons (n=104)
= (n=134)
No switched (27);
A no discontinuity data (32);
o ) children (3);review (9);
Studies included in the . .
ittt hesi no use times(10);
gua |tat|v_e3zynt esis not biosimilar (1);
(n=30) duplicate (15);
S others (7).
©
3 A
2
- Studies included in the
quantitative synthesis
(meta-analysis)
(n=30)

FIGURE 1. Selection of studies recovered in the virtual basis of scientific
information.
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Therefore, only the cohort of switched patients from the 30
studies included in the present analysis was used, thus making the
study design observational*>**7-5D (without a comparison group).
The analysis included 22 full texts and eight conference abstracts
(TABLE 1).

The population included in this analysis comprised 3,594
patients with IBD. The majority of patients had CD, followed
by UC. A smaller number of patients had unspecified IBD. The
exact distribution of the patients by type IBD cannot be stated
because all studies did not have information on the “switched”
cohort (TABLE 1).

In the 30 selected studies, the switch from originator biologics
to biosimilars occurred as follows: from infliximab to CT-P13 in 26
studies19-2327-31.37.39.41.42.46-5) from infliximab to SB2 in 2 studies®*4?,
and from infliximab to an unspecified biosimilar in two studies®*,
The duration of previous treatments with the originators (before
the switch) varied between 2 and 7 years.

The main outcome of the present analysis was biosimilar
discontinuation in a follow-up period varying between 6 and 24
months. Separate analyses were conducted for the 6-, 9-, 12-, 18-,
and 24-month periods (TABLE 2).

In addition, the reasons for treatment discontinuation were
extracted and the reasons that appeared in more than one study
were meta-analyzed: remission, disease worsening, loss of response,
loss of adherence, and adverse events.

The nocebo effect was explicitly analyzed as a reason for dis-
continuation in only one study®, and the frequency of subjective
adverse events was low. TABLE 2 presents the adverse events.

The analyses were performed by grouping the results of CT-
P13, SB2, and biosimilar unspecified discontinuation. Sensitiv-
ity analyses were performed separately using the results of each
biosimilar, which showed no significant changes relative to the
aggregate results. Thus, each analyzed outcome represents the
results, regardless of the biosimilar.

Sensitivity analyses were also performed for loss of response
and loss of adherence, with and without the study by Chaparro et
al.®® because of the strong suspicion of publication bias in that
study (outlier). Moreover, only the analyses excluding that study
were used, because significant differences were found in the results.
Therefore, that study“® was included only in the analysis of dis-
continuation after 18 months but excluded from the analyses of.

The outcomes are presented as forest plots (RevMan 5.3 — Co-
penhagen, Denmark)® associated with the corresponding quality
of evidence analysis (TABLE 2)?, according to the following
sequence:

Risk of discontinuation

a. 6 months

b. 9 months

c. 12 months

d. 18 months

e. 24 months

Reasons for discontinuation

a. Remission

b. Increased loss of response (disease worsening)

c. Loss of response

d. Loss of adherence

e. Adverse events

Risk of discontinuation
After 1,381 patients switched from the originator biologic to
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a biosimilar, there was a significant risk of discontinuation of 8%
(varying between 5% and 11%) (FIGURE 2) after 6 months. The
quality of evidence was very low (TABLE 1).

After 9 months, 265 patients switched from the originator
biologic to a biosimilar and there was a significant risk of discon-
tinuation of 14% (varying between 10% and 19%) (supplementary
data - FIGURE A). The quality of evidence was low (TABLE 1).

After one year, 1,649 patients switched from the originator
biologic to a biosimilar and there was a significant risk of discon-
tinuation of 14% (varying between 10% and 18%) (FIGURE 3).The
quality of evidence was very low (TABLE 1).

After 18 months, 342 patients switched from the originator
biologic to a biosimilar, and there was a non-significant risk of
discontinuation of 25% (varying between 13% and 63%) (supple-
mentary data - FIGURE B). The quality of evidence was very low,
with high suspicion of publication bias (TABLE 1).

And finally, after two year, 183 patients switched from the
originator biologic to a biosimilar, and there was a significant
risk of discontinuation of 21% (varying between 7% and 35%)
(FIGURE 4). The quality of evidence was very low (TABLE 1).

Reasons for discontinuation

After 916 patients switched from the originator biologic to a
biosimilar, there was a significant risk of discontinuation due to
remission in 4% of cases (varying between 2% and 5%) (FIGURE 5).
The quality of evidence was low (TABLE 1). On the other hand,
disease worsening was a significant risk of discontinuation in 2%
of cases (varying between 1% and 4%) (FIGURE 6), after 512
patients switched from the originator biologic to a biosimilar. The
quality of evidence was low (TABLE 1). The loss of response was a
significant risk of discontinuation in 7% of cases (varying between
5% and 10%) (FIGURE 7), after 1,538 patients switched from the
originator biologic to a biosimilar, with very low quality of evidence
(TABLE 1). Loss of adherence was responsible for discontinuation
in 4% of cases (varying between 2% and 6%) (supplementary data
- FIGURE C), after 771 patients switched from the originator bio-
logic to a biosimilar. The quality of evidence was very low (TABLE
1). Finally, adverse events was a significant risk for discontinuation
in 5% of cases (varying between 4% and 6%) (supplementary data -
FIGURE D), with low quality of evidence (TABLE 1).

AFTER SWITCH BEFORE SWITCH Risk difference Risk difference

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

Arglelles-Arlas F 2017 5 98 0 98 10.9% 0.05 [0.00, 0.10]

Bennett KJ 2016 19 104 0 104 7.9% 0.18 [0.11, 0.26]

Bergqvist V 2018 27 313 0 313 12.7% 0.09 [0.05, 0.12] —

Bronswijk M 2018 14 361 0 361 13.7% 0.04 [0.02, 0.06] ——

Fiorino G 2017 5 97 0 97 10.9% 0.05 [0.00, 0.10] ——

Fischer S (a) 2018 12 114 0 114 9,7% 0.11[0.05, 0.16] s —

Fischer S (b) 2018 18 119 0 119 8.9% 0.15[0.09, 0.22]

Jahnsen J 2017 1 56 0 56 10.8% 0.02% [-0.03, 0.07] —

Jung YS 2015 5 36 0 36 4.6% 0.14 [0.02, 0.26]

Smits LIT 2016 5 83 0 83 10.0% 0.06 [0.00, 0.12] —

Total (95% Cl) 1381 1381 100.0% 0.08 [0.05, 0.11] L 2

Total events 111 0

Heterogeneity: Tau?= 0.00; chi?= 38.88, df = 9 (P<0.0001); I* = 77% } t } }

Test for overall effect: Z = 5.01 (P<0.00001). -02 0.1 0 0.1 0.2
[AFTER SWITCH] [BEFORE SWITCH]

FIGURE 2. Number of discontinuation events after 6 months. (a) reference 38; (b) reference 40.
AFTERSWITCH BEFORE SWITCH Risk difference Risk difference

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Arglelles-Arlas F 2017 10 98 0 98 8.3% 0.10 [0.04, 0.16]

Armuzzi A 2019 10 155 0 155 9.5% 0.06 [0.02, 0.10] —_

Bergqvist V 2018 48 313 0 313 9.5% 0.15[0.11, 0.19] -

Guerra Veloz MF (b) 2018 15 167 0 167 9.3% 0.09 [0.05, 0.13] B

Kim NH 2019 12 110 0 110 8.4% 0.11 [0.05, 0.17] -

Kolar M 2017 5 74 0 74 8.3% 0.07 [0.01, 0.13] —

Plevris N 2018 17 110 0 110 8.0% 0.15[0.09, 0.22] -

Ratnakumaran R 2018 36 191 0 191 8.7% 0.19 [-0.13, 0.24] -

Razanskaite V 2017 40 143 0 143 7.7% 0.28 [0.21, 0.35]

Rodriguez Glez GE 2017 7 72 0 72 7.8% 0.10[0.03, 0.17] -

Schmitz EMH 2018 35 133 0 133 7.6% 0.26 [0.19, 0.34]

Smits LJT 2019 15 83 0 83 7.1% 0.18 [0.10, 0.27]

Total (95% Cl) 1649 1649 100.0% 0.14[0.10, 0.18] -

Total events 250 0

Heterogeneity: Tau?= 0.00; chi?= 61.01, df = 11 (P<0.0001); I = 82% 1 t } }

Test for overall effect: Z = 7.07 (P<0.00001) [/-G%EzR S_VEI)I-T1CH] O[BEF%I%E SV(\)/.I%CH]

FIGURE 3. Number of discontinuation events after 12 months.
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AFTER SWITCH BEFORE SWITCH Risk difference Risk difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Guerra Veloz M 2019 28 100 0 100 48.8% 0.28[0.19, 0.37] —+
Smits LIT 2019 12 83 0 83 51.2% 0.14[0.07, 0.22] s =
Total (95% Cl) 183 183 100.0% 0.21[-0.07, 0.35] -
Total events 40 0
Heterogeneity: Tau?= 0.01; chi?=5.31, df = 1 (P<0.02); I> = 81% 5_1 — f 15
Test for overall effect: Z=3.04 (P=0002) [AFTER SWITCH] [BEFORE SW|TCH]
FIGURE 4. Number of discontinuation events after 24 months.
AFTERSWITCH BEFORE SWITCH Risk difference Risk difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Bergqvist V 2018 10 313 0 313 34.2% 0.03[0.01, 0.05] —-—
Guerra Veloz MF 2018 3 98 0 98 10.7%  0.03[-0.01, 0.07] T—
Guerrero Puente L 2017 3 36 0 36 3.9%  0.08 [-0.02,0.18]
Hslvik ML 2018 6 143 0 143  15.6% 0.04 [0.01, 0.08] —_—
Plevris N 2018 1 110 0 110 12.0% 0.01 [-0.02, 0.03 B L
Schmitz EMH 2018 5 133 0 133 14.55% 0.04 [0.00, 0.007] ——
Smits LIT 2019 7 83 0 83 9.1% 0.08 [0.02, 0.15]
Total (95% Cl) 916 916 100.0% 0.04 [0.02, 0.05] L 2
Total events 35 0
Heterogeneity: chi’= 8.65, df = 6 (P=0.19); I’ =31% } } } }
Test for overall effect: Z = 5.54 (P<0.00001). —0.2 [AF_T%?SWITCH]O (BEFORE SV\?ITCH] 0.2
FIGURE 5. Number of discontinuation events due to remission.
AFTER SWITCH  BEFORE SWITCH Risk difference Risk difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bergqvist V 2018 7 313 0 313 61.1% 0.02 [0.00, 0.04] —i—
Hslvik ML 2018 3 143 0 143 27.9% 0.02 [-0.01, 0.05] T &=
Jahnsen J 2017 1 56 0 56 10.9% 0.02 [-0.03, 0.17]
Total (95% Cl) 512 512 100.0% 0.02 [0.01, 0.04] B4
Total events 11 0
Heterogeneity: chi*= 0.03; df = 2 (P<=0.98); I* = 0% ' } } }
Test for overall effect: Z = 2.97 (P<0.003) -[OASTSER SWITCH] 0 [BEOF'(())}%ESSV(\)Ii'?gH]
FIGURE 6. Number of discontinuation events due to disease worsening.
AFTER SWITCH BEFORE SWITCH Risk difference Risk difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bennett KJ 2016 9 104 0 104 7.3% 0.09 [0.03, 0.14] —
Bergqvist V 2018 23 313 0 313 10.2% 0.07 [0.04, 0.10] -
Bonne NW 2018 7 101 0 101 7.7% 0.07 [0.02, 0,12] —_—
Fischer S (a) 2018 6 114 0 114 8.6% 0.05[0.01, 0.10] —
Jung YS 2015 3 36 0 36 3.8% 0.08 [-0.02, 0.18] T
Kolar M 2017 2 74 0 74 8.5% 0.03 [-0.02, 0.18] ™
Plevris N 2018 2 110 0 110 10.1% 0.02 [-0.01, 0.05] ™
Ratnakumaran R 2018 27 191 0 191 7.9% 0.14 [0.09, 0.19] —_
Razanskalte V 2017 16 143 0 143 7.6% 0.11[0.06, 0.16] —_—
Rodriguez Glez GE CE 2017 4 72 0 72 7.1% 0.06 [-0.00, 0.11] —
Schmitz EMH 2018 14 133 0 133 7.6% 0.11 [0.05, 0,16] -
Smits LIT 2019 10 83 0 83 5.7% 0.12[0.05, 0.19] B
Soret PA 2017 2 64 0 64 7.8% 0.03 [-0.02, 0.08] T
Total (95% Cl) 1538 0 1538 100.0% 0.07 [0.05, 0.10] ¢
Total events 125 0
Heterogeneity: Tau?= 0.00; chi? = 37.60, df =12 (P=0.0002); I* = 68% ('5 } } }
Test for overall effect: Z = 5.87 (P<0.00001) -0.5 [AF_TngS‘?WITCH]O [BEFOR%SZ\EIITCH] 0.5

FIGURE 7. Number of discontinuation events due to loss of response. (a) reference 38.
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DISCUSSION

To our knowledge, this is the first systematic review to evaluate
studies including a switch from a reference to all mAb biosimi-
lar in patients with IBD to date. The risk of discontinuation of
biosimilars after a switch from originator biologics in patients
with IBD increased with increasing treatment duration, with the
discontinuation rates being 8%, 14%, and 21% after 6, 12, and 24
months, respectively. The main reasons for discontinuation and
respective risks in ascending order were: increased loss of response
(2%), remission (4%), loss of adherence (4%), adverse effects (5%),
and loss of response (7%). Quality of evidence varied from low to
very low depending on the analyzed outcome, which indicated that
there was no clear reason for discontinuation.

The yearly discontinuation rate for reference infliximab in
historic cohorts after the first year of therapy has been reported as
7%—13%4+3259_Like those in biosimilar cohorts, the main reasons for
discontinuation of reference infliximab in historic cohorts were loss
of response and adverse events. Although these data indicate similar
efficacy and safety profile for biosimilars and reference infliximab,
it is important to emphasize that the populations in those analyses
are very heterogeneous, making any direct comparison impossible.

A recently published switch study, which was included in our
analysis, demonstrated a higher rate of discontinuation among
switched patients than among non-switched patients receiving ref-
erence infliximab®. Although this switch study was considered an
outlier in the present analysis, it was one of the few switch studies
that included a control cohort. Moreover, there was no clear objec-
tive reason for this discontinuation rate in the biosimilar cohort, thus
suggesting the presence of the “nocebo” effect. We personally cor-
responded with the author of this switch study®® to retrieve missing
data on the switching program in their cohort (Chaparro M, personal
communication, April 2019). The author revealed that patients were
only informed by the health care provider regarding the switch, and
no previous preparation and support group were available.

The nocebo effect is the opposite of the placebo effect. In the
context of biologic switching studies, the nocebo effect relates to
a perceived worsening of symptoms or loss of response induced
by switching to the biosimilar due to unexplained but nevertheless
existing patients’ concerns about the clinical value and effect of
a drug. In some cases, disease worsening can be misinterpreted,
leading to drug suspension®.

Although many observational real-world studies have demon-
strated that switching to biosimilars in IBD population is safe and
effective®5%57, the rationale for switching is only related to cost
savings. In this context, non-medical switching should be performed
following appropriate discussion between the IBD team (physicians,
nurses, pharmacists) and patients and according to institutional
board recommendation®. Furthermore, it has been proposed that
a managed educational switching program empowering patients
may increase confidence avoiding nocebo effects®.

Although non-medical drug switching in patients with IBD
is not commonly quantified or reported objectively, it may have
a negative impact on patients’ disease perception, the so-called
nocebo effect. Boone et al.® showed an overall nocebo response
of 12%, which did not differ between patients with IBD and those
with rheumatological diseases.

Studies have reported that a switch from a reference biologic
to a biosimilar has no significant impact on the immunogenicity,
safety, and efficacy of the drug®’>%3", Therefore, on the basis of

these results, reverting to initial treatment after a switch from a refe-
rence biologic to a biosimilar is not expected to be a frequent event.

However, in a study by Reuber and Kostev conducted in Ger-
many in 2019, almost a third of the patients who switched from
originator biologics to biosimilars reverted to their reference drug
treatment®™. Unfortunately, the authors did not specify the reasons
for this reversal. Therefore, further long-term studies specifically
addressing subjective symptoms as reasons for drug discontinuation
are required to better characterize the nocebo effect.

The introduction of biosimilars should not be guided by eco-
nomic concerns alone. Monitoring a change in therapeutic strategy
requires strict pharmaco vigilance and investigation of the reasons
behind the discontinuation of a biosimilar product and the switch
back to an originator. In addition, monitoring of data on safety and
efficacy, both at the individual and population levels, is required.

In a study by Boone et al.?®, loss of financial gain in the
transition to a biosimilar was not influenced solely by the nocebo
effect. The percentage of patients not willing to switch (14.4%), the
nocebo effect rate (13%), and the operational costs of the switch
led to an overall 37% reduction in costs and a 50% price reduction.
These data contribute to our recommendation that a switch should
be based on collaborative decision-making, benefiting individual
patients, rather than on systematic non-medical decisions that can
compromise safety and treatment adherence.

IBD is a complex disease, which may be worsened due to
subjective symptoms. Furthermore, many factors influence this
disease worsening and trigger flares such as irritable bowel syn-
drome symptoms, anti-tumor necrosis factor trough levels, and
anti-drug antibodies (ADAs). Most of the studies included in the
present analysis did not disclose information about disease activity
at the moment of switch, and only a few studies described trough
levels before and after switch. Results from NORSWITCH study
revealed no differences in terms of ADA formation between patients
switched to CT-P13 and all study patients or the subgroups of
patients stratified for disease'®. However, the clinical development
program of SB2, a biosimilar of infliximab, has shown a slight
excess of ADA positivity, which was higher in the RA trial®”. This
result leads to great concern and uncertainty as many other bio-
similars are under development and, during the approval process,
clinical trials have less regulatory emphasis®). By the end of this
search, no study assessing discontinuation rates following a switch
from adalimumab originator to its biosimilar was identified. But
it is important to emphasize that biosimilar drug development is
an evolving situation and real world data evaluating efficacy and
safety of emerging biosimilars will soon be available.

To conclude if drug persistence is affected by the nocebo effect
or other parameters, further accumulation of evidence is highly
recommended from switching studies, involving patients with IBD
who are in deep remission, as shown by clinical, laboratory, and
endoscopic parameters, as well as a non-switching population
with the same characteristics. These studies should assess nocebo
responses as a measured outcome. It would also be interesting to
assess whether a managed switching program could affect those
outcomes. Moreover, long-term studies on biosimilar use are still
needed to monitor adverse events in post-marketing surveillance.

Our meta-analysis has some limitations. First, the evaluation of
the nocebo effect was not possible, since only one study specifically
analyzed this effect in the switch from a reference to a biosimilar.
Second and more importantly, the level of evidence was low or very
low for all studied variables due to the heterogeneity of the studies
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included as well as the large confidence interval of relative risk. This
reflects the need for well-conducted prospective studies to address
the question regarding the switch in biological therapy for IBD.

In conclusion, our systematic review and meta-analysis
demonstrated an increasing risk of discontinuation over time of
8%, 14%, and 21% at 6, 12, and 24 months, respectively. Patient
symptoms leading to drug discontinuation were infrequently re-
ported, and the nocebo effect was clearly assessed in only one®
of the included papers.
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RESUMO - Contexto — Os bioldgicos revolucionaram o tratamento da doenga inflamatoéria intestinal (DII). Ademais, esses medicamentos influenciaram

os custos relacionados ao tratamento. Tal aumento significativo nos gastos com o tratamento motivou desenvolvimento dos biossimilares. Objetivo —
Esta revisdo sistematica e metanalise objetivou avaliar a taxa de descontinuagao de medicamentos na populagao com DII que foi submetida a troca
do bioldgico originador para um biossimilar, em estudos observacionais que abordaram possiveis razoes para a descontinuagdo do tratamento. Mé-
todos — Tendo como base de dados Medline (via PubMed), EMBASE, Cochrane Library e resumos de congressos médicos, foram rastreados artigos
com relatos de troca de um bioldgico originador por um biossimilar, com acompanhamento pos-troca de no minimo 6 meses ou trés infusdes. Todas
as informagoes disponiveis sobre as taxas de descontinuagao foram avaliadas. Resultados — Foram incluidos no total 30 estudos observacionais, en-
volvendo 3.594 pacientes com DII. Vinte e seis estudos relataram uma mudanga do infliximabe para CT-P13, dois estudos envolveram uma mudanga
para o SB2, e as informagdes sobre a troca nao estavam disponiveis em dois estudos. As taxas de descontinuac¢ao foram de 8%, 14% e 21% aos 6, 12
e 24 meses, respectivamente. Os principais motivos para a descontinuagdo do medicamento e seus respectivos riscos foram: agravamento da doencga
(2%), remissao (4%), perda de adesao (4%), eventos adversos (5%) e perda de resposta (7%). A qualidade da evidéncia variou de baixa a muito baixa,
dependendo do resultado analisado. Os sintomas subjetivos que levaram a descontinuagdao do medicamento foram relatados com pouca frequéncia,
e o efeito nocebo foi claramente avaliado em apenas um dos artigos incluidos. Conclusdao — As taxas de descontinuagdao apos a mudanga para um
biossimilar em pacientes com DIl aumentam com o tempo. No entanto, ndo foi possivel confirmar o efeito nocebo como motivo da descontinuagao.
Portanto, ainda sao necessarios estudos em longo prazo avaliando o uso de biossimilares para monitorar eventos adversos e potenciais efeitos nocebo

na vigilancia pos-comercializa¢do.

DESCRITORES - Doengas inflamatorias intestinais, tratamento farmacologico. Produtos bioldgicos. Equivaléncia terapéutica. Medicamentos biossi-

milares. Revisdo.
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FIGURE B. Number of discontinuation events after 18 months.
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FIGURE C. Number of discontinuation events due to loss of adherence.
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FIGURE D. Number of discontinuation events due to adverse events.
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