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A biosimilarmonoclonal antibody, Flixabi (infliximab), was granted a positive opinion
by the Committee for the treatment of rheumatoid arthritis, adult and paediatric

Crohn's disease, ulcerative colitis, paediatric ulcerative colitis, ankylosing spondylitis,
psoriatic arthritis and psoriasis.




sodium), received positive opinions for the prevention and treatment of various
disorders related to blood clots in adults.
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Meeting highlights from the Committee for Medicinal Products for
Human Use (CHMP) 7-10 November 2016

Nine medicines recommended

e European Medicines Agency' Three biosimilar medicines were recommended for approval by the Committee:

use (CHMP) recommended nine | LUsduna (insulin glargine) for the treatment of diabetes, and Movymia and Terrosa

The cHMP recommended granting] (both containing teriparatide) for the treatment of osteoporosis. A biosimilar medicine
is a biological medicine that is similar to another biological medicine that is already

alfa) for the prevention and treat
authorised for use.

Vemlidy (tenofovir alafenamide)
treatment of chronic hepatitis B.

of diabetes.

Suliqua (insulin glargine / lixisenatide) was recommended for approval for the
treatment of type 2 diabetes.

Three biosimilar medicines were recommended for approval by the Committee:
Lusduna (insulin glargine) for the treatment of diabetes, and Movymia and Terrosa
{both containing teriparatide) for the treatment of osteoporosis. A biosimilar medicine
is a biological medicine that is similar to another biclogical medicine that is already
authorised for use,

Two generic medicines were recommended for approval: Darunavir Mylan
(darunavir) for the treatment of human immunodeficiency virus (HIV-1) infection and
Tadalafil Generics (tadalafil) for the treatment of pulmonary arterial hypertension.




How to establish biosimilarity?

1. extensive characterization (physico-
chemical, biological)

2. in vitro functional activity (analyzing all
possible MoA of the molecule)

3.efficacy and safety (most sensitive
population to detect differences)






How to establish biosimilarity?

3.efficacy and safety (most sensitive
population to detect differences)






Primary objective:

to show comparable PK in a sufficiently
sensitive and homogeneous population.

Healthy volunteers OK
(patients, if a toxic MoA)

/ )
\



Use of multiple PD markers recommended (if possible)

Explore dose-concentration-response or time-response
relationships

PD markers as pivotal evidence for comparable efficacy if:
® Clear dose-response relationship shown

®* At least one PD marker is an accepted surrogate
marker and can be related to patient outcome

If not —= Step 2



Adequately powered, randomised, parallel group
comparative clinical trial, preferably double-blind,
normally equivalence trials.

Deviation from relevant efficacy guidelines should be
justified

Most sensitive patient population and clinical EP preferred
Comparative S data (immunogenicity)

Extrapolation of indications: possible; based on the overall
evidence of comparability



REMSIMA (infliximab)

* A large -250 patients-, multiple-dose, PK study in
patients with ankylosing spondylitis showed BE
of the biosimilar and the reference product
(supportive evidence for comparable safety,
efficacy, and immunogenicity)

« Equivalent efficacy and comparable safety and
iImmunogenicity (randomized, controlled clinical
trial in rheumatoid arthritis; 606 patients)
























FLIXABI

1 April 2016

EMA/CHMP/272283/2016
Committee for Medicinal Products for Human Use (CHMP)

(infliximab)
CHMP assessment report
. . Study . .
Study Study Objectives Design Population Primary Endpoints

SB2-G11- Comparative PK, Randomised, single- 159 AUCinf
NHV safety,_ | blind, three-arm, healthy

tolerability, parallel group, subjects
Phase I Immunogenicity single-dose study; (53/arm)
(Germany) To investigate and Total duration: 10

compare the PK weeks
Healthy profiles of SB2 and Single dose i.v.
subjects EU-Remicade in infusion of 5 mg/kg

healthy subjects.

either SB2, EU- or
US-Remicade







Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Per Protocol Set week 30

Descriptive statistics
and estimate
variability

Treatment group SB2 Remicade
Number of subject 231 247
ACR20 at week 30 64.1% 66.0%
(Response rate)

ACRS0 at week 30 35.5% 38.1%
(Response rate)

ACR70 at week 30 18.2% 19.0%
(Response rate)

Effect estimate per
comparison

Primary endpoint | Comparison groups SB2 - Remicade
ACR20 at week 30
Difference in response -1.88%
95%-CI (-10.26%, 6.51%)
P-value N/A
Secondary Comparison groups SB2 - Remicade
endpoint
ACR50 at week 30 | Difference in response -2.13%
95%-CI (-10.69%, 6.43%)
P-value N/A
Secondary Comparison groups SB2 - Remicade
endpoint

ACR70 at week 30

Difference in response

-0.25%

95%-CI

(-7.26%, 6.75%)

P-value

N/A




Analysis description

Secondary analysis

Analysis population
and time point
description

Full Analysis Set week 30

Descriptive statistics
and estimate
variability

Treatment group SB2 Remicade
Number of subject 290 203
ACR20 at week 30 55.5% 59.0%
(Response rate)

ACRS0 at week 30 30.7% 33.8%
(Response rate)

ACR70 at week 30 15.5% 17.1%
(Response rate)

Effect estimate per
comparison

Primary endpoint
ACR20* at week
30

Comparison groups

SB2 - Remicade

Difference in response

-2.95%




95%-CI

(-10.88%, 4.97%)

P-value

N/A

Secondary
endpoint
ACRS0* at week
30

Comparison groups

SB2 - Remicade

Difference in response -2.53%
95%-CI (-10.07%, 5.00%)
P-value N/A

Secondary
endpoint
ACR70* at week
30

Comparison groups

SB2 - Remicade

Difference in response

-1.08%

95%-CI

(-7.06%, 4.91%)

P-value

N/A

Secondary
endpoint

Change in DAS28
at week 30

Comparison groups

SB2 - Remicade

Adjusted mean difference

0.044

95%-CI

(-0.186, 0.274)

P-value

N/A

Notes

*subjects with missing values imputed as non-responder













2.5.4. Conclusions on the clinical efficacy

The main efficacy study SB2-G31-RA conducted in RA patients provided robust evidence of equivalence hetween
Flixabhi and Remicade based on ACR20 response at Week 30, the primary endpoint, and this was supported by
secondary efficacy parameters and sensitivity analyses.

The numerically higher rate of ADA that was observed in subjects treated with SB2 compared to EU-Remicade
did not result in any meaningful differences in efficacy. Significantly, the number of subjects which required a
dose increase was similar between the two treatment arms, and was not impacted by ADA status which provides
further evidence of similarity in terms of efficacy.

In addition, PK was similar in the most sensitive model (PK study in healthy volunteers).

Therefore these results demonstrate equivalence in efficacy between the proposed biosimilar Flixabi and the
reference product Remicade.

2.6. Clinical safety

The safety data base consisted of two studies, the phase III study in patients with RA and the phase I PK study
in healthy volunteers. The safety results from the phase I PK study have been described in Section 2.4.2 of this
report, and are considered supportive in characterising the short term safety profile of SB2.



Dose increase and impact of ADA

Dose increased patients were comparable in the SB2 treatment group compared to the EU Remicade treatment
group. Among ADA positive patients (up to W30 ADA), the proportion of ever dose increased patients was also
comparable; 55/158 (34.8%) vs. 56/145 (38.6%) in the SB2 and the EU Remicade treatment groups.

For PPS2, the ACR20 response rates for those who had a dose increase were 38.0% vs. 35.4% at Week 30 and
52.0% vs. 51.9% at Week 54. From these findings, the baseline efficacy at Week 30 as well as the overall
improvement of efficacy after dose increase was considered to be comparable hetween the two treatment
groups.

The similar trend was ohserved for the ACR50 and ACR70 response rates in PPS2.



Discussion on the benefit-risk balance

In accordance with the EU guidelines, the development of Flixabi comprised similarity exercises with comparison
of the structural characteristics, physicochemical properties and biological activities between Flixabi and
Remicade, followed by in vivo similarity studies.

In vitro and in vivo non-clinical studies confirmed the similarity of Flixabi and Remicade in PK and in
TNF-a-related PD. Considering the mode of action of infliximab, the small differences observed in these studies
were not considered to have any impact on the efficacy/safety profile of Flixabi.

Furthermore, in a sensitive clinical model (RA), the efficacy and safety of Flixahi was also shown to be similar to
that of Remicade.

The historically reported rates of ADA formation for Remicade have been around 8% in patients with RA treated
concomitantly with MTX, the rates observed in both Remicade and Flixabi treated patients in the submitted RA
trial were considerably higher (5 to 6 fold). Thus, it can be concluded that the ADA assay used for this application
has a profoundly increased sensitivity. It also follows that an increased sensitivity of the laboratory
determination of ADA formation and therefore an increase in "immunogenicity” per se does not necessarily
translate into a clinically relevant effect. Any observed difference in ADA formation rate therefore has to he
judged in the context of clinical data observed in a trial and in this instance did not translate in any meaningful
differences between Flixabi and Remicade.

For indications for which pathogenesis appears to be dominated by soluble TNF-a (ankylosing spondylitis,
psoriatic arthritis and plaque psoriasis) extrapolation is supported by the TNF-a binding assay and the cell-based
assay (TNF-a neutralisation assay by NF-kB reporter gene).



With respect to the membrane bound TNF-q, it has been reported that at least four distinct mechanisms are
involved in the inhibition of TNF-a-bearing cells by anti-TNF agents: (i) inhibition of tmTNF-a-mediated effector
functions, (ii) destruction of TNF-a-bearing cells by CDC, (iii) destruction of TNF-a-bearing cells by ADCC and
(iv) destruction of TNF-a-bearing cells by outside-to-inside signal (reverse signalling). Transmembrane-TNF-a
binding assays, but also Fc receptor binding assays, CDC, ADCC and apoptosis assays were performed. Overall,
these results showed that Flixabi is similar to the reference product in terms of tmTNF-a related activities.

It has been described that the rate of ADA positivity is amongst other factors dependent on the population, dose,
dose interruptions and co-medication. However, there is no reason to helieve that the ADA formation would be
affected differentially by these factors for molecules that are considered highly similar such as Flixabi and
Remicade. Although, it may be argued that methotrexate used in the clinical trial may have reduced the immune
response, it should be noted that anti-drug antibody development is nevertheless reportedly highest in patients
with rheumatoid arthritis compared to other licensed indications of Remicade.
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Therefore, with the totality of evidence, the CHMP considered that it was justifiable to extrapolate the equivalent
clinical efficacy and the comparahle safety profile from the Flixabi study in RA patients to all of the indications
where Remicade has been approved.

The applicant intends to claim the same therapeutic indications for the biosimilar Flixabi as those granted for
Remicade in the EU. Even though available data demonstrate that the numerically higher rate of ADA in Flixabi
treated patients compared to Remicade as measured by the assays employed do not have an effect on the safety
and efficacy in patients with RA, additional long-term data will be provided through the observational study in
patients with ankylosing spondylitis and Crohn's disease.
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6. Extrapolation of indications

Extrapolation of clinical efficacy and safety data to other indications of the reference mAb, not
specifically studied during the clinical development of the biosimilar mAb, is possible based on the
overall evidence of comparability provided from the comparability exercise and with adequate
justification. If pivotal evidence for comparability is based on PD and for the claimed indications
different mechanisms of action are relevant (or uncertainty exists), then applicants should provide
relevant data to support extrapolation to all claimed clinical indications. Applicants should support such
extrapolations with a comprehensive discussion of available literature including the involved antigen
receptor(s) and mechanism(s) of action.

For example, if a reference mAb is licensed both as an immunomodulator and as an anticancer
antibody, the scientific justification as regards extrapolation between the two (or more) indications is
more challenging. The basis for such extrapolation forms an extensive quality and non-clinical
database, including potency assay(s) and in vitro assays that cover the functionality of the molecule,
supplemented by relevant clinical data as described further in this document. The possibility of
extrapolating safety including immunogenicity data also requires careful consideration, and may have
to involve more specific studies (see sections 5 and 7). For the mechanism of action, e.g. the depletion
of immune cells, several mechanisms may play a role in the various clinical conditions. For example,
ADCC appears to be more important in some indications than in others. To provide further evidence
about the mechanism of action, it may also be helpful to perform a literature search to identify what is
known, e.g. about potential signalling inhibition by the reference mAb that would not be covered by
ADCC/CDC tests, in particular direct induction of apoptosis. This could provide more knowledge on
potential read-outs that could be used to support comparability on a molecular level.



Extrapolation of data is already an established scientific
and regulatory principle that has been exercised for many
years, for example, in the case of major changes in the
manufacturing process of originator biologicals.
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Factors to considered for
extrapolation:

 Clinical experience with the reference product

« MoA/active site(s) of the active substance in each
Indication (including its degree of certainty)

« Target receptors involved

« Differences in the safety/immunogenicity profile
between the therapeutic indications, including
considerations on patient-related factors
(comorbidities, comedication, immunologic status) and
disease-related factors (reactions related to the target
cells, e.g lysis of tumor cells).

 The degree to which the functional moieties of the
molecule can be analytically characterized and
compared.



EXTRAPOLATION OF INDICATIONS
Points to consider

* Overall evidence of comparability

 Remaining uncertainties from the data
provided

« Acceptable safety profile (including
Immunogenicity)



How to establish biosimilarity?

2. in vitro functional activity (analyzing all
possible MoA of the molecule)
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Additional in vitro studies: O

Critical to show comparability
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REMSIMA (infliximab)

« Extensive analytical tests showed
physicochemical and structural comparability
except for a small difference in the proportion of
afucosylated forms (associated with increased
binding affinity to the FcyRIIIa receptor).

« Comparable binding of the test and reference
Broduct to the soluble and/or the membrane-
ound TNFa (main MoA), functions mediated by
transmembrane binding, including reverse
sighaling and apoptosis.



REMSIMA (infliximab)

« Similar inhibition of the direct effects of TNFa
on epithelial cells that play an important role
iIn Crohn’s disease

« Similar induction of regulatory macrophages
IS Implicated as a mode of action of
Infliximab in IBD












How to establish biosimilarity?

1. extensive characterization (physico-
chemical, biological)
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IFN-beta

FUNCTIONAL ANALYSIS

® antiviral activity

® antiproliferative activities (using different cell lines)

® immunomodulatory activities

® receptor binding

® formation of activated IFN stimulated gene factor complex
® |FN-beta inducible mMRNAs
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