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Biosimilars in the EU '

Information guide for healthcare professionals

Prepared jointly by the European Medicines Agency
and the European Commission Comparison of data requirements for approval of a biosimilar versus the reference medicine

Risk management plan Risk management plan

Comparative clinical studies
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Figure 2. Mumber of manufacturing changes for monodonal antibodies in their European Public Assessment Reports according to risk category (during the search
period all non-proprietary names relate only to the trade named medicines listed in Table 1).

vezér B, Buzas Zs, Sebeszta M, Zrubka Z.: Authorized manufacturing changes for therapeutic monoclonal antibodies (mAbs) in European
Public Assessment Report (EPAR) documents. Curr Med Res Opin. 2016 May;32(5):829-34
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Terminology so far HMA 0

1. Switching
The decision by the treating physician to exchange one medicine with another medicine with the same therapeutic intent
in patients who are undergoing treatment.

Interchangeability

Medical practice of changing one medicine for another that is expected to achieve the same
clinical effect in a given clinical setting and in any patient, on the initiative, or with the
agreement of the prescriber.

2. Substitution
practice of dispensing one medicine instead of another equivalent and interchangeable medicine at the pharmacy level
without consulting the prescriber. There is no “substitutability determination” at EU level

3. Automatic Substitution (EU)
practice whereby a pharmacist is obliged to dispense one medicine instead of another equivalent and interchangeable
medicine due to national or localrequirements (without consulting the prescriber)

Classified as confidential by the European Medicines Agency
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Switching from originator infliximab to biosimilar CT-P13
compared with maintained treatment with originator
infliximab (NOR-SWITCH): a 52-week, randomised,
double-blind, non-inferiority trial

Kristini jrgensen”, Inge C Disan”, Guro L Gol", Merete | orentrer, Nils Balstad £spen A Hoawr dshalm, Knut EA Lundin, Cato Merk,

Jargen jahnsent, Tarek Klent, on behalf of the NOR-SWITCH study group

Summary
Backoround TNF inhibitors have improved treatment of Crohn's disease. ulcerative colitis. spondyloarthritis,
rheumatoid arthritis. psoriatic anhrits, and chronic plaque psoriasis, but are expensive therapies. The aim of NOR-

©17 SWITCH was 10 examine switching from originator inflivimab to the less expensive biosimilar CT-P13 regarding

efficacy, safety, and immunogenicity.

Methods The study is a randomised, non-inferiority, double-blind, phase 4 trial with 52 weeks of follow-up. Adult
patients on stable treatment with infliimab originator treated in a hospital setting for at least 6 months were eligible
for participation. Patients with informed consent were randomised in a 11 ratio to either continued infliximab
originator or to switch to CT-P13 treatment, with unchanged dosing regimen. Data were collected at infusion visits in
40 Norwegian study centres. Patients, assessors, and patient care providers were masked to treatment allocation. The
primary endpoint was disease worsening during S2week follow-up. 39+ patients in the primary per protocol set were
needed to show a jority margin of 15%, g 30% disease ing in each group. This trial is
registered with ClinicalTrials.gov, number NCT02148640.

Findings Between Oct 24, 2014, and July 3, 2015, 482 lled and randomised (241 to infliximak

241 to CT-P13 group: one patient was excluded from the full analysis and safety set for CT.P13) and 408 were included
n the per-protocal set (202 in the infliximab originatar group and 206 in the CT-P13 group). 155 (32%) patients in the
full analysis set had Croh's disease, 93 (195) had ulcerative calitis, 91 (19%2) had spondyloarthritis, 77 (16%) had
rheumnatoid arthritis, 30 (692] had pscriatic arthritis, and 35 (7%4) had chronic plaque psoriasis. Disease worsening
accurred in 53 (263¢) patients in the infiiimab originator group and 61 [30%) patients in the CEP1} group (per-protocal
set: adjusted treatment difference —-43¢, 95% CI-12.7 to 3-9). The frequency of adverse events was similar between
groups {for serious adverse events, 24 [109¢] for infiivimsh originator vs 21 [9%] for CEP13; for overall adverse events.
165 [709%] vs 164 [65%] and for ads s leading to dise nine [43:] s eight [3%], respectively).

Interpretation The NOR-SWITCH trial showed that switching from infliximab originator to CT-P13 was not inferior
to continued treatment with inflicimab originator according to a prespecified non-inferiority margin of 15%. The study
was not powered to show non-infericrity in individual diseases.

Funding Norwegian Ministry of Health and Care Services.

Introduction

Inflicimab is a chimeric 1gG1 antibody approved for
reatment of Crohn's  disease, ulcerative colitis,
spondyloarthritis, rtheumatoid — arthritis,  psoriatic
arthritis, and chronic plaque psoriasis. Across all these
indications, infliximab and other tumour necrosis factor
(TNE] inhibitors have substantially improved disease
management However, access to TNF mh:bmrs varies
and is inversely related to soci in

Randomised controlled trials in patents who have not
previously received TNF inhibitors. comparing inflisimab
originator with CT-F13, have been done in ankylosing
spondylitis (PLANETAS," a phase 1study} and rheumatnid
arihritis (PLANETHA! & phase 3 study). However
acconding o guidance for regulatary approval of biosimilars,
CT-P13 has been approved for all six relevant indications >’
This extrapolation of indication has been debated in clinical

ities, especially gas logy™* because the

each country.® The patent for the infliximab originator

of action for infliimab might differ between

(Remicade; Janssen Biologics, The Netherlands) expired
in 2015 in Europe and in many other parts of the world.

‘The biosimilar infliximab CT-P13 was approved by the
Furopean Medicines Agency in 2013 and by the US Food
and Drug Administration in 2016.

indicztions " Severzl other TNF inhibitor bicsimilars have
been approved or are under regulatory review and will be
available for therapeutic use in the coming years.

In Norway, an annual tender system for TNF inhibitors
and related biological drags was established in 2007

wwew thelancet com Vol 389 June 10, 2007

Primary endpoint
Week 52

Switch

Follow-up W78

Screening Randomisation
Stable patients (at 1:1

least 6 months) N= 500

Disease worsening

W52 Follow-up W78

Patients with rheumatoid arthritis, spondylarthritis,
psoriatic arthritis, ulcerative colitis, Crohn’s disease and
chronic plaque psoriasis

= The NOR-SWITCH trial demonstrated
that switch from INX to CT-P13 was not
inferior to continued treatment with INX.

Jargensen K. et al , Lancet 2017; 389: 2304-16
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Phase III randomized study of the
proposed etanercept biosimilar in
patients with psoriasis demonstrated
equivalent efficacy and comparable
safety and immunogenicity of GP2015

and ETN

- Switching treatments 3 times
did not impact efficacy, safety or

immunogenicity

Griffiths et al; British Journal of Dermatology (2017) 176, pp928-938
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Phase III randomized study of the
proposed adalimumab biosimilar in
patients with psoriasis

- Switching up to four
times between GP2017 and
ref-ADMB had no
detectable impact on
efficacy, safety or
immunogenicity.
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Review

The safety of switching between
therapeutic proteins

Hans C Ebbers, Michael Muenzberg & Huub Schellekens’
Ui Tiss

Utrecht U -maceutical Science

UIPS), Department of

Pharmacen

Introduction: The approval of several biosimilars in the past years has
prompted discussion on potential safety risks associated with switching to
and from these products. It has been suggested that switching may lead to
safety concerns. However, data is limited on the clinical effects of switching.
Areas covered: In this review we provide an overview of data related to
switching between human recombinant growth hormones, erythropoietins
and granulocyte colony stimulating agents. We reviewed data from dlinical
trials, pharmacovigilance databases and an overview of the literature on the
frequency of switching between these products. The review covers both
switching between innovator products within the same product class and
switching to and from biosimilars.

Expert opinion: Data on the frequency of switching in clinical practice is
scarce, but it seems most frequent for erythropoietins. We have found no
evidence from clinical trial data or post marketing surveillance data that
switching to and from different biopharmaceuticals leads to safety concerns

Keywords: biopharmaceuticalk, biosiniilars, erythtopoietin, flgrastim, growth hormone,

G-CSF, safety, switch, switching

Expert Opin

iol, Ther. (2012) 12(11):4473-1485

1. Introduction

The generic approach allaws copics of small molecule drugs on the market after
patent expiration'and loss of data protection. Because of their complexity, heteroge-
neity and the Jack of analytical tools o fully characterize mixtures of therapeutic
proteins, compering products containing these molecules can never be produced to
be fully identical to the original product. For these reasons in many parts of the world
regulatory pathways for the marketing of copies of therapeutic proteins were intro-
duced based on the principle of similarity
been applied to describe these products, including follow-on biologics, subsequent-

i

11. In the past years, various terms have

entry biologicals, and similar biotherapeuric products; hawever the term accepted

by both European Regulators and US regulators is “similar biological products” or
s

biosimilars [21. To obtain a marketing the manufacturer of a 1

product needs to show similarity in quality, safety and cfficacy. This similarity excr-
cise includes comparative clinical data, the extent of which is product dependent. If a

product meets the similasity crite
of biosimilars must be monitored closely on an ongoing
basis during the post-approval phase. Thercfore, risk management plans need to be
submitted along the k h ion for all b il 3

, it may be marketed as a biosimilar. After autho-
rization, the dinical sa

The biosimilar regulatory pathway was pioncered by the European Medicine
Agency (EMA) and its scicntific commitece (CHMP) and has become the world
standard for the authorization of copy versions of biologicals by adaption of the
principles by WHO. The EMA was the first regulatory agency issuing guidelines
based on the EU legislation which became effective in November 2005. Currently,
seven biosimilar products, sold under 13 different brand names, are approved in the

Heads of Medicines Agencies
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Review of 58 clinical trials
Pharmacovigilence data bases, literature, clinical trial data bases
(HGH:13, EPO 35, Filgrastim 10)

AE Reports Summaries for safety of switching

> No evidence that switching to and from different

biopharmaceuticals leads to safety concerns

Ebbers, H. et al; Expert Opin. Biol. Ther. (2012) 12(11)
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Interchangeability of Biosimilars: A European Perspective
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Abstract Many of the best-selling “blockbuster’ bological
medicinal products are, or will soon be, facing compatition
from similar biclogical madicina] products (biocimilars) in
the EU. Biosimilarity is basad on the comparability con-
cept, which has been used successfully for several decades
to ensure close similarity of a biological product before and
after 2 manufacturing change. Over the last 10 years,
experience with biosimilars has shown that even complex
. PR . be copied

P i -
Maost best-selling biologiesk are used for chronic trest-
ment This has triggered intensive discussion on the
interchangeability of a Mosimilar with its reference pro-
duct, with the main concem being immunogenicity. We
explore the theoretical bass of the presumed rsks of
switching between a biosimilar and its reference product
and the available data on switches. Our conclusion is that a
switch between comparable versions of the same sctive
substance approved in scconfance with EU legislation is
not expectad to trigger or enhance | icity. On the

basis of cument knowledge, it is unlikely and very difficult
to substantiate that two products, comparable on a popu-
lation level, would have different safety or efficacy in
individual patients upon a switch. Our conclusion is that
bicsimilars licensed in the EU are inerchangeable.

P ]
Biosimilars are copy versions of an aleady existing
biological medicinal product. They are high-quality
products and as efficacions and safe as the originl
biclogical medicines.

Because of the high similarity, there is no reason i
believe that the body's immune system would react
differently to the biosimilar companed wifh the
original biological upon a swith. This view is

the cument with biesimi

() Pk Karki

pelcs ek @fimen

Fimish Medicines Agency, FMEA, Mammerheiminge 1035,
PO, B 55, OO Hlsinki, Finland

? Medicine Evalmsion Board, PO, Box §275, 3503 RG
Usechy, The Netherlands

‘Panl B hrich. Institnt (PET), P Ehrlich Straie 51.59, 63725
Langen, Gemmany

Foundasion Fharmacy for Hospitals in Fiasriem,

Trerhasvelaan 32, A115 RC Hasrlem, The Netherlands

* Norwegian Medicines Agency, Sven Ofiedslave 6, 0950
s, Norway

©  Federal Intite fr D gs and Medical Devices, Kort Genrg.-

‘Kiesinger. Aliee 3, 53175 Bomn, Germany

on the market and by lierawre data.

T our opinion, switching patients from fie original
to a biosimilar medicine or vice versa can be
consdered safe.

1 Introducion

A biological medicine can be developad to be highly
similar to an existing eriginator biological medicine (the
reference product) accarding to EU legislation and guide-
lines issued by the European Medicines Agency {EMA).
Similar biologieal medicinal produets (biosimilars) can

Kurki, P.; et al, BioDtugs (2017) 31:83-91
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« Switches between biological products with same therapeutic intent are common

« Licensed biosimilars exhibit immunogenicity comparable with their reference
products which is in line with theoretical considerations

« Review of published data: epoetin, filgrastim, insulin glargine, HGH, Remsima

- In the authors’ opinion, biosimilars licensed in the EU are interchangeable if the
patient is clinically monitored and receives necessary information /training on the
administration of the new product.

Classified as confidential by the European Medicines Agency
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Krankheitsaktivitat 3 Monate

rheumatoide Arthritis, n = 933
Anzahl Patienten 639
DAS28 1,9
Psoriasis-Arthritis, n = 351
Anzahl Patienten 223
DAS28 1,8
axiale Spondyloarthritis, n = 337
Anzahl Patienten 187

ASDAS 19

P

Glintborg B, Sorensen 1], Loft AG et al.:

745
2,1

253
20

217
19

P

3 Monate
nach Switch

568
2,1

197
2,1

243
1.9

]

0,8
- The study shows no effects
of switches on the
o disease acticity
0,8

(]

A nationwide non- medical switch from originator infliximab to biosimilar CT- P13 in 802 patients with inflammatory arthritis:
1-year clinical outcomes from the DANBIO registry. Ann Rheum Dis 2017; 76: 1426-1431

Glintborg B, Loft AG, Omerovic E et al.:

To switch or not to switch: results of a nationwide guideline of mandatory swit-ching from originator to biosimilar etanercept. One-year treatment outcomes
in 2061 patients with inflammatory arthritis from the DANBIO registry. Ann Rheum Dis 2019; 78: 192-200.
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Safety, Inmunogenicity and Interchangeability of Biosimilar Safety

Monoclonal Antibodies and Fusion Proteins: A Regulatory Perspective
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Interchangeability
Abstract
Background Biosimilars have been used for 13 years in the European Union (EU), and have been shown to reduce costs and
increase access to important biological medicines. In spite of their considerable exposure and excellent safety record, many - - - - -
prescribers still have doubts on the safety and interchangeability of biosimilars, especially monoclonal antibodies (mAbs) Data of a I I 23 b 10SIMI Ia r mAbs an d fu sion p rotel ns
and fusion proteins
Objectives The aim of this study was to analyse the short- and long-term safety and interchangeability data of biosimilar
mAbs and fusion prokeins to provide unbiased information to prescribers and policy makers.
Methods Data on the safety. i genicity and interchangeability of EU-licensed mAbs and fusion proteins were exam- ° nghly Similar and |nterchangeab|e
ined using European Public Assessment Reports (EPARs) and postmarketing safety surveillance reports from the European
Medicines Agency (EMA). As recent biosimilar approvals allow self-administration by patients by the subcutaneous route,
the administration devices were also analyzed
Results Prelicensing data of EPARs (six different biosimilar adalimumabs, three infliximabs, three etanercepts, three rituxi- H H H 1 H
mabs, two bevacizumabs, and six trastuzumabs) revealed that the frequency of fatal reatment-emergent adverse events ¢ I n I In e W Ith th eo retl Ca I Co n s I d e ra tlo n s
(TEAES), TEAEs leading (o discontinuation of treatment, serious adverse events (SAEs). and main immune-mediated adverse
events (A Es) were comparahle between the biosimilars and their reference products. The availability of new biosimilar pres-
entations and administration devices may add to patient choice and be an emerging factor in the decision to switch patients. . . . . .
Analysis of postmarketing surveillance data covering up to 7 years of follow-up did not reveal any biosimilar-specific adverse ® COI’]CG rnS rega rd | ng |m m U nogenICIty U pon SWltCheS a re
effects. No product was withdrawn for safety reasons. This is in spile of considerable exposure o biosimilars in treatment-
naive patients and in patients switched from the reference medicinal product to the biosimilar. Analysis of data from swilching
studies provided in regulatory submissions showed that single or multiple switches between the originator and its biosimilar u n fO U n d e d
versions had no negative impact on efficacy, safety or immunogenicity.
Condusions In line with previous reports of prelicensing studies of biosimilar mAbs and etanercepts, this study demonstrated
comparable efficacy. safety, and immunogenicity compared with the reference products. This is the first study to comprehen- - - -
sively analyze postmarketing surveillance data of the hiosimilar mAbs and etanercept. An analysis of more than | million 9 S y Ste m a tl C SW I tC h St u d I e S a re n Ot n e e d e d
patient-treatment years of safety data raised no safety concerns, Based on these data, we argue that biosimilars approved in
the EU are highly similar to and inierchangeable with their reference products. Thus, additional systematic switch studies
are not required to support the switching of patients.

Kurki P et al; https://doi.org/10.1007/s40265-021-01601-2
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- Interchangeability of EU-licensed biosimilars has been demonstrated.

- Substitution should be tailored to the local circumstances, including consideration of

* methods for traceability

* need for training of patients and pharmacy personnel
* switch protocol, timing of/interval between switches
» different presentation forms

 price differences triggering a substitution

Classified as confidential by the European Medicines Agency
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B I O S I m I I a r S Supplement zum Leitfaden Biosimilars,
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https://www.akdae.de/arzneimitteltherapie/If/biosimilars
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There is sufficient evidence that Biosimilars

are considered equivalent with regard to therapeutic efficacy and safety
« can be administered to patients de novo and after switch from originator
« All biologics need proper pharmacovigilance monitoring, identification by
* relevant brand name

« batch number

 in addition to the active substance

« The most economical treatment option shall be chosen

« Individualized patient counseling is viewed as necessary to reduce nocebo effect.
Therefore automatic substitution is currently not supported
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Thank you for your attention !

See websites for contact details

Heads of Medicines Agencies www.hma.eu The European Medicines Agency is “
European Medicines Agency www.ema.europa.eu an agency of the European Union
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