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Importance of nomenclature…
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Definition of a Biosimilar exists in Europe since 2001
……….. it´s a LAW
Directive 2001/83/EC (as amended)
Article 10: „Generics“ and legal basis for „biosimilars“
 Article 10(2a): „Generic medicinal product” shall mean a medicinal product
which has the same qualitative and quantitative composition in active
substances and the same pharmaceutical form as the reference medicinal
product, (…).”
 Article 10(4): „Where a biological medicinal product which is similar to a
reference biological product does not meet the conditions in the definition of
generic medicinal products, owing to, in particular, differences relating to raw
materials or differences in manufacturing processes of the biological medicinal
product and the reference biological medicinal product, the results of
appropriate pre-clinical tests or clinical trials relating to these conditions must
be provided.”

Directive
2001/83/EC
2016:
Fusion
proteins

…

Significant number of regulatory applications in pipeline for 15 different biological substances

Biosimilars in the EU (May 2016; EMA website)
now: 13 distinct Biosimilars (20 Products!)

exist for 7 different Reference products

Changes in the manufacturing process of biologicals
occur frequently and extrapolation applies!

Number of post-marketing changes
in the manufacturing process of mAbs

 Different versions of the active substance

Rituximab (Roche)
Infliximab (Janssen)

 Comparability exercise (pre-change vs.
post-change product) to ensure
unchanged efficacy and safety

Etanercept (Amgen)
Adalimumab (AbbVie)
Abatacept (BMS)

 Typically, clinical data is not required to
substantiate manufacturing change.

Tocilizumab (Roche)
Golimumab (Janssen)

Certolizumab (UCB)
IL-1 trap (Regeneron)
Canakinumab (Novartis)
Belimumab (GSK)

Changes in the manufacturing process

Schneider CK: Biosimilars in rheumatology:
the wind of change. Ann Rheum Dis. 2013
Mar;72(3):315-8.
(Data source: EPARs on EMA website)

 But if at all, then one clinical trial in one
therapeutic indication with extrapolation to
all therapeutic indications is sufficient
 BWP/CHMP have experience in judging
impact of differences in quality attributes.

Comparability Exercise
for different versions of the same active substance

Quality

- impurities
- batch inconsistency
- contaminants
- aggregates
- microheterogeneity
- fragments

Non-Clinical

- tissue cross-reactivity
- binding—Fab/ Fc
- potency
- toxicity
- immunotoxicity

BRIDGING

- Primary structure
- Protein content
- Higher order structure
- High molecular weight species
- Charge
- Glycosylation profile

Clinical
- PK/PD
- efficacy data
- safety data
- immunogenicity data

New version of the active substance implies
….similar (!) and not identical

Rituximab with expiry dates from Sep 2007 to Oct 2011
Using cation exchange chromatography (a), % basic variants (b), ADCC (c)
and glycan mapping (d)
Schiestl, Nature Biotechnology Vol. 29 ; 4 , 2011

Bridging is done by Comparability Exercise
Technical term to show that two biological / biotechnological
products are „similar“ or „comparable“
1) Scenario 1: After a change in the manufacturing process of
a given product (pre- and post-change product from the
same manufacturer)
Manufacturer has all the data and experience, i.e.
Quality Target Product Profile (QTPP) with ranges

2) Scenario 2: In a biosimilarity exercise (two products from
different manufacturers)
Manufacturer does not have the data from the originator
company (intellectul property)
 reverse engineering!
 Only then: side by side comparison of Qualtity Attributes

The biosimilar development paradigm turns
„world upside down“
Originals, Biobetters

Biosimilars

Important source of information for Biosimilars is
European Public Assessment Report (EPAR)

Considerations for extrapolation
Usually unproblematic when

 same MoA/receptor is involved and no unique safety concern exists
 same receptor but different target-cell specific downstream
signalling  no reason to request additional data

 Different active sites of the biologic agent or different target
receptors  additional data necessary (e.g. functional assays
and/or PD parameters and/or clinical data)

Binding and functional tests for anti TNF products

Modified table from Tracey, D. et al, Pharmacology Therapeutics 117 (2008) 244 - 279

The science of extrapolation
Weise et al. Blood. 2014;124 (22) :3191-6.

Extrapolation Biosimilar Infliximab
 Extensive analytical tests showed physicochemical and structural comparability
except for a small difference in the proportion of afucosylated forms
 The biosimilar and the reference infliximab demonstrated comparable binding to
complement receptor and all types of Fc-receptors of sTNF and tmTNF except
for FcγR IIIa/b, translating into lower ADCC activity in one particular assay with
Jurkat cells as target cells with abnormally high tmTNF and NK as effector cells.
  Further studies concerning FcγRIIIa/b revealed this difference disappeared
under more physiological conditions, questioning the clinical relevance
of the observed difference
 A large 250 patient multiple-dose PK study in patients with ankylosing spondylitis
demonstrated comparable safety, efficacy and immunogenicity.
 Equivalent efficacy as well as comparable safety and immunogenicity was
demonstrated in a 600 patient randomised controlled phase 3 clinical trial
in rheumatoid arthritis.

The science of extrapolation
Weise et al. Blood. 2014;124 (22) :3191-6.

Extrapolation of safety and efficacy should be possible if quality
and (pre-)clinical tests demonstrate comparability!
• Identical primary, secondary, and tertiary structure
• Comparable post-translational profile

• Comparable in vitro binding and functional characteristics
• Comparable pharmacokinetics
• Equivalent efficacy and comparable safety and immunogenicity
How could two comparable versions of an active substance
behave differently in different therapeutic indications?

Post-marketing studies confirmed efficacy and safety in IBD

Walter Reinisch, Edouard Louis & Silvio Danese; Expert Review of Gastroenterology & Hepatology, 2015

Definitions of interchangeability largely agreed within EU
Importance of nomenclature…
Switching
The decision by the treating physician to exchange one medicine with another
medicine with the same therapeutic intent in a given patient.
Interchangeability
means the 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.

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

Definition in US

Biologics Price Competition and Innovation Act of 2009,
Pub. L. 111‐148, Sect. 7001‐7003, 124 Stat. 119. Mar. 23, 2010.

 Different EU and US nomenclature hampers debate

Interchangeability: Theoretical considerations
Changes in the manufacturing process of biologicals

Number of post-marketing changes
in the manufacturing process of mAbs

Different versions
of same active
substance are

Rituximab (Roche)
Infliximab (Janssen)
Etanercept (Amgen)
Adalimumab (AbbVie)
Abatacept (BMS)

de facto

Tocilizumab (Roche)
Golimumab (Janssen)

Certolizumab (UCB)
IL-1 trap (Regeneron)
Canakinumab (Novartis)
Belimumab (GSK)

Schneider CK: Biosimilars in rheumatology:
the wind of change. Ann Rheum Dis. 2013
Mar;72(3):315-8.
(Data source: EPARs on EMA website)

being used
interchangeably
without necessity
for clinical studies

What we know so far
Switching studies involving biologics/biosimilars
Review of EPARS of all approved biosimilars
The European public assessment reports (EPARs) available at the website of
EMA describe the development programs of the authorized biosimilars and
provide substantial evidence for the safety of the switch.
 No new AEs or increased frequencies for biosimilars and
 No product-specific label changes necessary for any marketed biosimilar

= Real life proof that switching has no adverse impact
Ref: http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/landing
epar_search.jsp&mid=WC0b01ac058001d124

What we know so far
Switching studies involving biologics/biosimilars
Switches from one biological to another biological product in Rheumatoid Arthritis
94% of US rheumatologists switch from one anti-TNF to another as distinct as
switching from infliximab or etanercept, to adalimumab
after detecting a lack of response or side effects providing an effective next
choice of therapy without triggering adverse events that would lead to an
unfavourable risk-benefit balance.
References:
Joint Bone Spine. 2006;73:718- 24.
Clin Rheumatol. 2011 Nov;30(11):1447-54.
Scand J Rheumatol. 2005 Sep-Oct;34(5):353-8
Rheumatology (Oxford). 2008 Jul;47(7):1000-5.

What we know so far
Interchangeability Biosimilar Infliximab
PLANETRA Study (extension study of 302/455 Rheumatoid Arthritis patients for another year):
158/302 Patients were maintained and 144/302 Patients were switched on Infliximab-Biosimilar

Yoo, DH et al. Abstract L1, ACR 2013, San Diego, 29 Oct, 2013

Interchangeability: PEI position updated Dec 08, 2015

Interchangeability: PEI position updated Dec 08, 2015

So far excellent compliance and
excellent results (= no new AEs for biosimilars) reported

Summary: Extrapolation of Biosimilars


Extrapolation is not a new concept and is based on sound scientific
principles



In case of remaining doubt, additional binding, functional and/or clinical
data are required



Regulators in the EU take a careful approach in order not to jeopardize
the safety and wellbeing of patients



Explanation of the reasons for extrapolation granted by CHMP is
presented in the EPAR



Much real life experience with extrapolation exists

Summary: Interchangeability of Biosimilars


Biosimilars licensed in the EU are interchangeable with their reference
product since clinically significant differences have been ruled out with
EU licensure



There is a value of EPAR in reviewing study results leading to approval



Review of many post-authorization small to mid-sized clinical trials leads to
conclusion that:


they do not show any safety signals that would justify extensive studies



no change in dosage or dosing regimen is warranted when a patient is
switched from a reference product to its biosimilar



Manufacturing changes lead to different versions of same active substance
which are also used interchangeably without necessity of clinical
(switching) studies



Real life experience has not led to necessity to withdraw any biosimilar or
change SmPC

Thanks for your attention !

