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Moving from “what do we mean 
by “biosimilar”?” to “what will 
biosimilars mean for us?”

FDA Commissioner Scott Gottlieb, CNBC “Healthy Returns” Conference, March 28, 2018



talk in summary

• Europe has been successfully leading global development and licensing 
of biosimilars
• Through strong process of scientific discourse and stakeholder engagement
• Participation by a widening set of companies
• Understanding and awareness of the biosimilar concept across stakeholders

• The next translation gap is to successfully incorporate biosimilars into 
clinical use
• How to support meaningful clinical choices by prescribers and patients
• How to foster a sustainable biosimilar development industry
• Recognising and supporting a learning environment.

• As throughout the history of biosimilars in Europe, success isn’t automatic, but an 
investment in collaboration and dialogue.
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Biologics differ from chemically-based drugs in both complexity and sensitivity

Manufacturing
Unique bank of living cells;

Unlikely to achieve identical copy

Predictable chemical & reagent reaction;

Identical copy can be made

Characterization
Many products well-characterized;

Correlation of structure-function elusive
Easy to fully characterize

Storage and Handling
More sensitive to storage and 

handling conditions
More stable

Immunogenicity Higher potential Lower potential

Structure Complex Simple

Stability Complex Degradation Well defined degradation

Variability Heterogeneous ‘product’ Single defined structure

Biologics

(Protein-based drugs)

Pharmaceuticals

(Chemically-based drugs)

Size Large Small
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An EU definition for biosimilars

From the revised European Medicines Agency Guideline on similar biological medicinal products, CHMP/437/04 Rev 1 , 23 

October 2014



EMA provides scientific and clinical guidelines on biosimilarity

in general and by class 

OVERARCHING

QUALITY

GUIDELINES BY

CLASS

GENERAL:

Applies to all 

biosimilars

SPECIFIC:

Product data 

requirements

NON-CLINICAL

& CLINICAL

Topic Guideline title Application

• Human growth hormone

• Human erythropoietin

• Human G-CSF

• Human insulin

• LMWH

• IFN-α

• FSH

• IFN-β

• mAbs

Underpinned by other related guidance (e.g. guideline on immunogenicity assessment of biotechnology-derived therapeutic proteins).  

Guideline on similar biological medicinal products

containing biotechnology-derived proteins as active

substance: non-clinical & clinical issues

Guideline on similar biological medicinal products

containing biotechnology-derived proteins as active

substance: quality issues

Guideline on similar biological medicinal products

2005; Rev. 2014

2006; Rev. 2014

2006; Rev. 2014



Totality of Evidence/Stepwise Approach

Biosimilar

Quality

Cross referenceNon-Clinical

Clinical Cross reference

Cross reference –
class specific 

Safety and Efficacy

Integrated Biosimilarity Exercise –
Quality, Safety and Efficacy

Originator

Biosimilar?

Biosimilar?

Biosimilar?

Biosimilarity relies on a foundation of structural and functional studies, including 

a tailored pre-clinical and clinical programme

➢ Ultimately regulatory decision on biosimilarity based on all of the data (quality, non-clinical and 

clinical)

➢ Reviewing at each step what subsequent studies are done

Peter Richardson, EMA,  “How to realise biosimilar’s full potential: Regulator’s view” DIA EuroMeeting, Vienna, 2014

Clinical

Non clinical in 
vitro testing 

(+specific  in vivo if 
needed)

Quality package &  
characterisation: 

comparison, functional 
aspects eg binding
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0 2 4 6 8 10 12 14 16 18

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Biosimilars Authorised by the EC

Molecules approved Brands authorised

First biosimilar glycosylated product

European biosimilar experience – accelerating pace and still globally leading
23 biosimilar candidates approved, currently marketed as 40 brands

As of

April 

1  (molecule, brand) withdrawn (2012)

2  brands withdrawn (2011, 2015 )

GLs
2005-2006 EMA issues biosimilar overarching guidelines

Available: www.ema.europa.eu, “Find medicines”, “human medicines”, “biosimilars”; Access April 5, 2018

First biosimilar monoclonal antibody

Refusal interferon alfa-2a

Refusal Insulin human

Adalimumab (5), Bevacizumab (1), Infliximab (1), Pegfilgrastim (8) under evaluation

Somatropin

Epoetin alfa

Filgrastim

Epoetin zeta

Infliximab

Follitropin alfa
Insulin glargine

Enoxaparin Na
Etanercept

Teriparatide
Insulin glargine
Rituximab
Adalimumab
Insulin lispro
Trastuzumab
Bevacizumab

Types of molecules

http://www.ema.europa.eu/


Pharmacovigilance requirements for biologics, including biosimilars

Immunogenic potential – key difference for biologics, including biosimilars

• Immune responses are unique to biologic products and differ in their manifestations 
and severity (e.g. minor:  injection site reactions; severe: Pure Red Cell Aplasia 

(PRCA))

• PV systems for biologics must ensure that the frequency and seriousness of rare 
but clinically significant immune-mediated reactions are considered

Quality Considerations/process changes: carefully considered impact of 
any post approval process changes which affect:

• manufacturing process, formulation, container closure, handling

Biosimilar guidance

• As for all biologics, biosimilar applicant to describe pharmacovigilance system and 

a risk management plan (RMP)
– Identified and potential risks identified during development
– Immunogenicity
– Post-marketing follow up

• Also any specific safety monitoring requirements / risk minimimisation activities for 

reference product/ product class

Potential clinical outcome Type

• Hypersensitivity reactions 

• Receptor signaling related to cross-linking 

• Neutralising activity of endogenous 

counterpart 

Safety

• Neutralisation 

• Impact PK 

• Change in biodistribution

Efficacy

• Despite generation of antibodies, no 

discernible impact 

None

Impact of unwanted immunogenicity

European Medicines Agency.  Guideline on similar biological medicinal products  containing 

biotechnology-derived proteins as active substance: non-clinical and clinical issues, FINAL, 

EMEA/CHMP/BMWP/42832/2005 Rev. 1, 18 Dec 2014



PV is essential - practical challenges make traceability imperative
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▪ Eprex® (epoetin alfa)

▪ NeoRecormon (epoetin beta)

▪ Aranesp® (darbepoetin alfa)*

▪ Eprex® (epoetin alfa)

▪ NeoRecormon (epoetin beta)

➢ Eprex® (epoetin alfa)

➢ NeoRecormon (epoetin beta)

➢ Aranesp® (darbepoetin alfa)*

➢ Dynepo® (epoetin delta) (withdrawn)

➢ Mircera® (peg-epoetin beta)

➢ Ratioepo (epoetin theta)

➢ Biopoin (epoetin theta)

• Binocrit™ (epoetin alfa)

• Abseamed (epoetin alfa)

• Epoetin alfa Hexal (epoetin alfa) 

o Silapo (epoetin zeta) 

o Retacrit® (epoetin zeta) 

1998 2001 2009

➢ = Full marketing authorization

• = Biosimilar authorization #1 (Aug 2007)

o = Biosimilar authorization #2 (Dec 2007)

Three levels of traceability for all biological medicines are essential to 
allow health authorities to trace an event to its root cause**:

• Drug class

• Individual manufacturer’s product

• Manufacturer’s lot number

According to The United States Patent and Trademark Office’s on-line search tool at http://www.uspto.gov/ and accessed on June 29, 2011, the following 

marks are registered or otherwise listed with that office:

Aranesp® is a registered trademark of Amgen, Inc.

Mircera® is a registered trademark of Hoffmann-La Roche Inc. CORPORATION NEW JERSEY

Dynepo® is a registered trademark of Aventis Pharma Holding GmbH CORPORATION FED REP GERMANY

The following list of marks may be registered with jurisdictions outside of the United States: NeoRecormon, Biopoin, and Ratioepo

• Early example of epoetin alfa, 

beta, zeta 

• INN of reference medicine 

used by the biosimilar in every 

case since

• As of April 2018:

• 5 adalimumabs

• 6 rituximabs

• 3 infliximabs

• 2 etanercepts

• 2 insulin glargines

• 8 filgrastims

• etc

http://www.uspto.gov/


With the introduction of biosimilars which rely on 

originator INN (with one exception – epoetin zeta), 

product identification is a challenge.

Under the Pharmacovigilance Directive and GVP 

Module VI, should record batch number, invented 

name and active substance*

In the EU, company PV departments regularly 

receive ADR reports without brand name

• Accept unless can positively exclude

• Reporting class and not even INN
Presented by Bruce Burnett, “Pharmacovigilance: Differences in Reporting” BOPA Annual Symposium, Edinburgh, 

October 2013

Practice doesn’t always follow policy
e.g. biological medicines

Revised Pharmacovigilance Directive 2010/84/EU introduces article 102e in Directive 2001/83/EU; European Medicines Agency,  Guideline 

on good pharmacovigilance practices (GVP) Module VI – Management and reporting of adverse reactions to medicinal products  VI. 

Appendix 1 Identification of biological medicinal products, Figure VI.2. Business process map - Identification of biological medicinal products,  

EMA/873138/2011, June 22, 2012



Recording practices (?)

Despite systems in place and regulation, practices do not always follow policy

Escher Project (TI-Pharma) study on ADR practices for biologics in NL

• Klein et al (2015) Traceability of Biologics in the Netherlands, Drug Safety, DOI 10.1007/s40264-015-0383-8



talk in summary

• Europe has been successfully leading global development and licensing 
of biosimilars
• Through strong process of scientific discourse and stakeholder engagement
• Participation by a widening set of companies
• Understanding and awareness of the biosimilar concept across stakeholders

• The next translation gap is to successfully incorporate biosimilars into 
clinical use
• How to support meaningful clinical choices by prescribers and patients
• How to foster a sustainable biosimilar development industry
• Recognising and supporting a learning environment.

• As throughout the history of biosimilars in Europe, success isn’t automatic, but an 
investment in collaboration and dialogue.
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Partnership from the outset
European Commission, EMA, Industry, Clinicians and Patients engaged

• Regulators and industry began their engagement in early 2000s, 
leading to the development of the first Overarching Guidelines 
(2005,2006)
• Importance of workshops, consultations, conferences

• Under DG Enterprise, ‘Process on Corporate Responsibility in the 
Field of Pharmaceuticals’ (2010-2103)
• First consensus document on biosimilars
• Included Q&A for clinicians and patients
• Translated in other languages

• Followed up with updated Q&As for:
• Patients (now in 23 languages)

• http://ec.europa.eu/DocsRoom/documents/26643

• HCPs
• http://ec.europa.eu/DocsRoom/documents/22924

15http://ec.europa.eu/DocsRoom/documents/8242/attachments/1/translations/en/renditions/pdf

http://ec.europa.eu/DocsRoom/documents/26643
http://ec.europa.eu/DocsRoom/documents/22924
http://ec.europa.eu/DocsRoom/documents/8242/attachments/1/translations/en/renditions/pdf


IMS Health:

“The Impact of Biosimilar Competition”

Research commissioned by the European Commission

First published May 2015

Five Observations

1. Competition drives down the price.

2. The correlation between biosimilars market share and price is weak.

3. Competition can also influence the originator behaviour.

4. Lower prices can increase patient access in countries with low initial 
usage.

5. The product profile differences can explain differences in impact on the 
KPIs.

• Caveats: list price reflected, discounts 

and local deals not included

http://ec.europa.eu/DocsRoom/documents/14547/attachments/1/translations/en/renditions/native

http://ec.europa.eu/DocsRoom/documents/14547/attachments/1/translations/en/renditions/native


17

http://ec.europa.eu/DocsRoom/documents/23102

Even in a year, pricing reduction on average

Recently updated – Observations updated

• Competition drives down the price

• Still correlation between biosimilar market share and price is weak – other factors are relevant

• Competition through biosimilars, but we should not forget other sources of competition may be even greater

• For biosimilar developers, the marketplace is very different from generics in many ways, but similar in terms of first to 

market advantage

• Competition also makes it possible to improve patient access overall



Growing community of biosimilar developers / manufacturers
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Biosimilars Authorised by the EC

Molecules approved Brands authorised

• Amgen

• MSD, Samsung Bioepis, Boehringer Ingelheim, Sanofi-Aventis, 

Celltrion, Amgen, Sandoz, Stada, Gedeon Richter 

• Techdow, Parmathen, Samsung Bioepis

• Eli Lilly, Gedeon Richter, Accord

• Celltrion, Hospira, Teva, Apotex

• Hospira

• Sandoz, Hexal

• Ratiopharm, Teva, ABZ-Pharma

• Sandoz, Hospira Stada, Hexal, Medice Arzneimittel

• Sandoz, Biopartners



Considerations for switch

Decisions to switch treatment need to be led 

by the treating physician and pharmacist in 

consultation with the patient.  



Switching vs. interchangeability vs. substitution
What does “biosimilar” mean for us?  A fundamental point for 
translating biosimilars into clinical practice
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FDA Commissioner Scott Gottlieb, CNBC “Healthy Returns” Conference, March 28, 2018



21

• Biosimilars are not generics, and they play a 
valuable role in healthcare systems
– The decisions and systems supporting 

biosimilars must reflect their needs and 
opportunities

– Biosimilar manufacturers need sustainable 
marketplaces 

• Biosimilars are increasingly familiar 
medicines for everyone
– However, meaningful choice builds 

confidence
– Education and engagement is the basis for 

a sustainable future

Irish Pharmaceutical Healthcare Association (IPHA)
Position for sustained success of biosimilars



THANK YOU
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