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Biosimilars: A brief histor
.

Evolution of Biosimilars in the EU %&‘ Workd Health
B rganization

Legislation Overarching guideline Guidance
a centre Publications  Countries Programmes ‘Gavermnance  About WHO
Directive Quality guideline Revision
2001/83/EC Non-clinical/Clinical guideline - .
Directive Biologicals
2004/27/EC*
[ Product-class specific guidelines Similar biotherapeutic products

Control of chronic diseases is a major challenge for public health systems in both

deveioped and developing countries. BIotherapeutic Products Nave been Successiul

/ in treating many Iife-threatening chronic diseases. However, the cost of innovative

— biotherapeutics has often been prohibitive, thereby limiting their use, particuiarty in
insulin developing countries.
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WHO 1 Similar Biotherapeutic Products (SBP)

icd®
12th International Conference of
Drug Regulatory Authorities

Recommendations

0 ICDRA 2006

0 Implementation meetings

0 SBP Guideline: TRS 977, 2009

0 SBP mAb
Guideline:

ECBS 2016

{@\9 World Health
S Organization

Guidelines on evaluation of monoclonal antibodies as
similar biotherapeutic products (SBPs)

‘WHO/BS/2016.2290
ENGLISH ONLY

NOTE:
This document has been prepared for the purpose of inviting comments and suggestions on the
proposals contained therein, which will then be considered by the Expert Committee on
Biological Standardization (ECBS). Publication of this early draft is to provide information about
the proposed Guidelines on evaluation of ibodies as similar ap
products (SBPs) to a broad audience and to improve transparency of the consultation process.

The text in its present form does not necessarily represent an agreed formulation of the

received by 16 September 2016 in the Comment Form available separately and should be

addressed to the World Health Organization, 1211 Geneva 27, Switzerland, attention:
Department of Essential Medicines and Health Products (EMP). Comments may also be
y to the Officer: Dr Kai Gao at email- gaoki@who.int.

The outcome of the deliberations of the Expert Committee will be published in the WHO
Technical Report Series. The final agreed formulation of the document will be edited to be in
conformity with the "WHO style guide" (WHO/IMD/PUB/04.1).

© World Health Organization 2016

Implementation Workshop on BTP including SBP (2010-2014)
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WHO guideline: very important tool
to assist global convergence
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US FDA T Biosimilars, 2016

Guidelines adopted; 20151 st biosimilar: Zarxio approved.

What's New

< 5. Department of Health and Human Services

= From our perspective: Biosimilar product labeling
AtoZindex | FolowFDA | En Espaiiol
FDA US FOOD & D G = Monproprietary Naming of Biological Products Guidance for
MINISTRATION D - Industry (PDF - 111K8)

= Motice of Availability: Guidance: Nonproprietary Naming of
Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products Biological Products

Drugs - Proposed Rule: Designation of Omicial Names and Proper Names
for Certain Biological Products
Home > Drugs > Development & Approval Process (Drugs) > How Drugs are Developed and Approved > Types of Applications

Therapeutic Biologic Applications (BLA) » Biosimilars - FDAZoice Blog: Naming and Biological Products
| f t B . | - FDA News Release: FDA approves first biosimilar product Zarxio
spotlight
nrormation on siosimilars = Consumer Update: Biosimilars: More Treatment Options Are on
Information for Censumers f sare in UnkeDIN | @ RN | & EMAL | B PRINT + CE course: FDA Ovenview of the Way

(Biosimilars) Biosimilars Products i i X o i
= Misit Drugs@F DA for more information about Zarxio (filgrastim-

Infermation for Healthcare The Patient Protection and Affordable Care Act (Affordable Care Act) sndz)

Professionals (Biosimilars signed into law by President Obama on March 23, 2010, amends the
Public Health Service Act (PHS Act) to create an abbreviated licensure
Information for Industry pathway for biological products that are demonstrated to be *biosimilar
(Biosimilars to or *interchangeable” with an FDA-licensed biological product. This
pathway is provided in the part of the law known as the Biologics Price Guidances

Competition and Innovation Act (BPCI Act). Under the BPCI Act, a
biological product may be demonstrated to be “biosimilar” if data show
that, among other things, the product is *highly similar” to an already-
approved biological product

Guidance for Industry: Nonproprietary Naming of Biological Products (PDF - 111KB)

Notice of Availability- Guidance: Nonproprietary Naming of Biological Products

A biosimilar product is a biological product that is approved based on a Guidance for Industry: Reference Product Exclusivity for Biological Products Filed Under Section 351(a)
showing that it is highly similar to an FDA-approved biological product, of the PHS Act (Draft Guidance) (PDF - 99KB)

known as a reference product, and has no clinically meaningful

differences in terms of safety and effectiveness from the reference Guidance for Industry: Clinical Pharmacology Data to Support a Demonstration of Biosimilarity to a
product. Only minor differences in clinically inactive components are Reference Product (Draft Guidance) (PDF - 142KB)

allowable in biosimilar products

Guidance for Industry: Formal Meetings Between the FDA and Biosimilar Biological Product Sponsors or
Applicants (Draft Guidance) (PDF - 306KB)

Guidance for Industry: Scientific Considerations in Demonstrating Biosimilarity to a Reference Product
(Draft Guidance) (PDF - 169KB)

Guidance for Industry: Quality Considerations in Demonsirating Biosimilarity to a Reference Protein
Product (Draft Guidance) (PDF - 144KB)

Biosimilars: Questions and Answers Regarding Implementation of the Biologics Price Competition and
Innovation Act of 2009 Guidance for Industry (PDF - 107KB)

Advisory Commitees: Briefing Documents, e.g. filigrastim, etanercept
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pd f
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ArthritisAdvisoryCommittee/UCM510493.pdf
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http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ArthritisAdvisoryCommittee/UCM510493.pdf

&

EUROPEAN MEDICINES AGENCY

Regulatory Convergence 1

Biologicals / Biosimilars

A EU guidelines and experience continue to be important
reference for other Competent Authorities

A EU supports further development / implementation of
WHO SBP guidelines

A Liaison with international partners (e.g. via International
Pharmaceutical Regulators Forum I IPRF BWG, also
Biosimilar Cluster EMA/FDA/HC/PMDA)

A Parallel scientific advice / ad hoc discussions
A Quality standards (e.g. monograph requirements):

increase transparency
4
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Biosimilar Product Review ( Jan 2017 ) *

57 MAAs submitted

!

!

.

17 MAAs
under review

40 MAAs post -review
\ \l/ A4
2 Negative 28 Positive 10 Withdrawn
Interferon alfa Insulin (6)
Insulin L4 E i
_ poetin (1)
26 Valid MAS ™ Pegfilgrastim  (3)

Somatropin (1)
Epoetin (5)
Filgrastim (8)
Infliximab  (3)
Follitropin alfa (2)
Etanercept (1)
Insulin glargine  (2)
Enoxaparin (2)
Teriparatide (2)

~

2 Withdrawn

Filgrastim (1)
Somatropin (1)

J

Adalimumab (2)
Bevacizumab (2)
Etanercept (1)
Insulin glargine (1)
Insulin lispro (1)
Pedfilgrastim (2)
Rituximab (2)
Trastuzumab (3)

Awaiting EC decision
Adaliumumab (2)
Rituximab (1)

* Information on EMA website
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EU Guidelines for biosimilars

General Guidelines:

Overarching Guideline (CHMP/437/04 Rev. 1)

ANGui del i ne on Similar Biol ogi

Non -clinical/clinical ey Cuttine

Guideline
Class -specific Guidelines: non - clinical/clinical aspects:
Insulin Somatropin G-CSF Epoetin IFN -U LMWH mAbs IFN -a Follitropin
>
2006 2006
oot 2006 2006 e 010 2009 2009 2012 2013 2013

Revisjon
6 ongoing
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Biosimilar guidelines:

A Initally : conservative on clinical
(e.g. epoetin: 2 studies required in
titration and maintenance)

+ emphasis on animal studies.

A Now: use of PD markers for clinical,
relevant non -clinical in -vivo study
+ increased value from detailed

guality (characterisation).

evolution in EU

CTD Module Originator Biosimilar
4 - |
Cross reference -
5 — |
Cross reference _
v
Cross reference — Integrated Comparability Exercise —
class specific product specific
Safety and Efficacy Quality, Safety and Efficacy
CTD Module Originator
3 -
4 |
Crossrel ferenc -
5 | ‘
Cross reference ' 1
v
Cross reference — Integrated Comparability Exercise -
class specific product specific
Safety and Efficacy Quality, Safety and Efficacy




Biosimilars

(see guideline for complete information)

General definition

A biosimilar is a biological medicinal product that contains a version of the active substance of an
already authorised original biological medicinal product (reference medicinal product) in the EEA.

Similarity to the reference medicinal product in terms of quality characteristics, biological activity,
safety and efficacy based on a comprehensive comparability exercise needs to be established.

Biosimilars are not generics

The standard generic approach (demonstration of bioeguivalence with a reference medicinal
product by appropriate bioavailability studies) which is applicable to most chemically-derived
medicinal products is in principle not sufficient to demonstrate similarity of
biological/biotechnology-derived products due to their complexity. The biosimilar approach, based
on a comprehensive comparability exercise, will then have to be followed.

Authorised biosimilar is an independent product

There is no regulatory reguirement to repeat the demonstration of biosimilarity against the
reference product, £.g. in the context of a change in the manufacturing process, once the
Marketing Authorisation has been granted.

EUROPEAN MEDICINES AGENCY

I general principles

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

23 October 2014
CHMP/437/04 Rev 1
Committee for Medicinal Products for Human Use (CHMP)

Guideline on similar biological medicinal products

Table of contents

Executive summary ..

2. Legal basis and relevant guidelil

3. General principles.......ccoieniniiannnens
3.1. Application of the biosimilar approach
3.2. Choice of Reference Product ................
3.3. Principles of establishing biosimilarity




EUROPEAN MEDICINES AGENCY

EMA Biosimilars: quality guideline
(revised in 2013)

0 State -of-art analytical characterisation
SiaNGs MIBISINGS EALTh Guideline | Checkl i st
Manufacturing process - well developed

EMA/CHMP/BWP/247713/2012
Committee for Medicinal Products for Human Use (CHMP)

Guideline on similar biological medicinal products
containing biotechnology-derived proteins as active a &
substance: quality issues (revision 1) \ ' EUROPEAN MEDICINES AGENCY

Table of contents

Quality guideline

Executive summary ...

B I e T T
b S 3 » Facilitate a global development approach
3. Legal basis and relevant guidelineS......ccueereerreerrrnerseensnmrsnmrsnsrsnsssnssssssssses e Quality target product profile (QTPP) should be

established early in development

4. Manufacturing process of a similar biological medicinal product

5. Comparability exercise versus reference medicinal product; quality e Acknowledge that the quality of both biosimilar and X
= T = o 5 reference product may evolve through their life-cycle f
5.1. Reference Medicinal ProfUCE .......ciueeeeriieereeeeeeeeiaeeetaeeseeeeeaeeeesaeeesaaeeaseeesneeesnseeennes 5 . T
5.2. Biosimilar comparability exercise.... - * Focus on comparability at the level of product

5.3. Analytical considerations................ e 7 e Amino acid sequence same as reference product
5.3.1. Physicochemical properties [ 7 . . . o
5.3.2. Biological aCtiVIty.......oveveevreereen. i 8 e Section on immunochemical properties introduced to
5.3.3. IMMUNOCHEMICA! PrOPEILIES .....eecveesesiesseeseeeseeeeesesseessenssesssaeeesssessessesserseeessesss 8 cover additional testing expected for mAbs
i;: Zurall:;:nd IMIPURHES e e 2 « Possibility for different expression system, however
N = u S
Y caution raised if there are differences in quality profile
6. SPeCIfiCations ....cuiciisiini s s e a e a 9
-, , , , , r, , , , , l \ol el e\ §e] ]\’ e’ s’
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EMA Biosimilars: quality guideline

(EMA/CHMP/BWP/247713/2012)

Biosimilar = Comparability Exercise with Reference Product

Comparability Exercise = comparative characterisation

EU gui deline: Characterisation

A comparison of the biosimilar to a publicly available standard, e.g. a pharmacopoeial monograph, is
not sufficient for the purpose of comparability. The biosimilar should be demonstrated to be similar to
a reference medicinal product approved in the Community, which is selected by the company
developing the biosimilar. Consequently, an extensive comparability exercise with the chosen reference
medicinal product will be required to demonstrate that the biosimilar product has a similar profile in
terms of quality, safety and efficacy to the reference medicinal product.

EU guideline: Ref . Std.

—

Ref

Publicly available reference standards (e.g. Ph. Eur.) cannot be used as the reference medicinal
product for demonstration of biosimilarity. However, as discussed in section 5.3 below, the use of
these standards plays an important role in method gualification and standardisation.
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Biosimilar = biological medicinal product;
Relevant guidelines apply, e.g. ICH Q6B

m European Medicines Agency

September 1999
CPMP/ICH/365/96

Specifications

Specifications are one part of a total control strategy designed to ensure product quality and o ICH Topic Q 6 B L

\ . Oth rt f th trat + include th h oduct ch i t duri Specifications: Test Procedures and Acceptance Criteria for
consistency. er parts of this strategy include thorough product charactenisation during Biotechnological/Biological Products
development, upon which many of the specifications are based, adherence to Good
Manufacturing Practices, a validated manufacturing process, raw materials testing, in-process
testing, stability testing, etc.

Step 5
NOTE FOR GUIDANCE ON
SPECIFICATIONS: TEST PROCEDURES AND ACCEPTANCE CRITERIA FOR
BIOTECHNOLOGICAL/BIOLOGICAL PRODUCTS
(CPMP/ICH/365/96)
TRANSMISSION TO CPMP February 1998
RELEASE FOR CONSULTATION February 1998
DEADLINE FOR COMMENTS July 1998
FINAL APPROVAL BY CPMP March 1999
DATE FOR COMING INTO OPERATION September 1999
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