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You will prescribe new drugs after they’ll
have been assessed by the one and only

scientific methodological pathway:

-Phase I
-Phase II
-Phase III

Thou shalt never move from that

The 11° commandment:

11



Terra incognita
(another one…)

-Immunotherapy: drugs that WORK despite
evidence of (radiological) progression

-The molecular revolution: isn’t it time to 
challenge the 11° commandment, is it? 

-Costs and affordability discussions: 
how many oncologists have been trained for that?

AN UNPRECEDENTED REVOLUTION in ONCOLOGY

Few examples



Phase III trialà
better performance

-More efficacy
-Less toxicity/
better tolerability

-Both

And along comes a “new” paradigm for drug development

New language + new methodology
Learning curve
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ESMO – EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY 

ESMO is the leading European professional organisation for medical oncology, working across Europe 
and around the world to erase boundaries in cancer care and to provide medical oncology education 
within an integrated approach to cancer care. 
 

  A member-based alliance of 18,000 oncology professionals 

  Represents over 150 countries 

  Cooperates in partnership with all stakeholder groups to ensure the highest level of standards 
for medical professionals 

The leading professional organisation for medical oncology  
 









-Increase ACCESS to biologic therapies in EU and worldwide
-Lower COSTS 
-Contribute to the SUSTAINABILITY of healthcare

- Expenditure for medicinal products will be up to 1.3 trillion EUR by 2020
- In EU biosimilars are approved by a stringent regulatory process

- When properly developed and used, biosimilars, medicinal products which
contain a highly similar version of the active substance, represent an 

SETTING THE SCENE

OPPORTUNITY to



Demonstrating Value for Biosimilars: A Conceptual Framework 
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Value Framework for Biosimilars:  
A Payer- Centric Perspective

In the US healthcare market, biosimilar drug manu-
facturers are likely to face significant challenges during 
the commercialization process. In contrast to small-mol-
ecule generic drugs, few drug manufacturers possess the 
complex research and development capabilities to ad-
vance a biosimilar to market; therefore, it is unlikely that 
the same competitive dynamics will exist as has been 
observed in the generic, small-molecule drug market. 
Considerable barriers, such as biologics’ manufacturing 
capabilities (although drug developers may use contract 
manufacturing organizations to circumvent this prob-
lem), extend into the need for a more extensive, and, 
therefore, lengthier and more costly, clinical testing 
program, which effectively limits competition. 

Nevertheless, experience to date with the commer-
cialization efforts for biosimilars within the United 
States (payer and clinician survey conducted by Boston 
Healthcare Associates) suggests that drug manufacturers 

are challenged to devise strategies demonstrating the 
value of biosimilars moving beyond a narrow value prop-
osition based on reducing direct healthcare costs through 
price competition. 

The reasons for this apparently counterintuitive 
 position—in which less competition may warrant a 
more complicated demonstration of value—are mani-
fold and include expectations regarding the level of 
discounting in comparison with the originator drug 
once the biosimilar is commercialized. For example, al-
though US payers may recognize that research and de-
velopment costs for biosimilars are multiples of the costs 
for small-molecule generics, and therefore should com-
mand higher acquisition costs, significant price dis-
counts to the originator drugs may be anticipated as a 
spillover effect, based on the experience with generic, 
small-molecule compound drugs. 

Commentary from a convenience sample of US com-
mercial payers, obtained by informal interviews conduct-
ed in 2014 by Boston Healthcare Associates, suggests 

Figure 1   A Brief History of Biosimilar Development and Commercialization in the European Union

BPCIA indicates Biologics Price Competition and Innovation Act; CHMP, Committee for Medicinal Products for  
Human Use; EMA, European Medicines Agency; EPO, epoetin; EU5, European Union 5 (France, Germany, Italy, Spain, 
United Kingdom); FDA, US Food and Drug Administration; G-CSF, granulocyte colony-stimulating factor; hGH, human 
growth hormone.
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be as simple as a change in the address of
the marketing authorisation holder
(which obviously does not have any
impact on the product) and range to
complex changes such as new clinical
indications or changes in the manufactur-
ing process. One can see from figure 1A
that virtually any medicine has

undergone numerous changes in their
manufacturing processes, and some
people say that the medicine that a clin-
ician administers to a patient today is
not ‘identical’ (but comparable) to the
medicine authorised years ago. Any such
changes in the manufacturing process
(ranging from a change in the supplier of

cell culture media to new purification
methods or new manufacturing sites)
was substantiated with appropriate data
and was approved by the EMA.
The scientific principles of a change in

manufacturing process of an originator
mAb/cept molecule and the generation of
a biosimilar are the same.16 17 A ‘true’

Figure 1 Number of changes in the manufacturing process after approval for monoclonal antibodies (mAbs)/cepts authorised in rheumatological
indications (A). Products in order of date of approval in Europe (from MabThera, authorised on 2 June 1998 for the initial authorisation in oncology,
to Benlysta, licensed on 13 July 2011). Such changes range from change in the supplier of a cell culture media to new purification methods or new
manufacturing sites. (B) mAb/cept products authorised in rheumatological indications, currently licensed biosimilars (both sorted by date of licensing
in the EU) (left) and time to positive opinion issued by the European Medicines Agency (EMA) (including clock stop periods where the applicants
address the issues raised by EMA) (right). A positive opinion is a prerequisite for authorisation by the European Commission. All information taken
and analyses made from data published in the EPAR13 (European Public Assessment Report; document type: ‘EPAR—Procedural steps taken and
scientific information after authorisation’12 or ‘EPAR—Procedural steps taken before authorisation’14). NB: In (B), MabThera calculated for the
rheumatoid arthritis (RA) indication, granted in 2006, not for the initial approval process in 1998 in oncology. Remicade cited for the Crohn’s disease
indication; RA indication granted a year later (27 June 2000).
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on biosimilar versions of antibodies to tumor 
necrosis factor alpha in rheumatoid arthri-
tis (if suitable as a model) be extrapolated to 
their use in psoriasis, Crohn’s disease or other 
licensed indications?). As expected, there has 
been considerable controversy around such a 
proposal. Several stakeholders, including clini-
cal organizations, have urged caution or even 
requested that regulators disallow this without 
clinical data in each additional indication. For 

previous biosimilar applications, the criteria 
for extrapolation have included clinical expe-
rience gained with the reference medicinal 
product plus available literature data, and 
whether or not the same mechanism(s) of 
action or the same receptor(s) were involved 
in all indications16. Apart from feasibility 
considerations (comparative equivalence tri-
als in all indications would make biosimilar 
mAb development much more costly than a 

stand-alone approach), the regulatory think-
ing around this has evolved such that extrapo-
lation of scientific evidence could be seen as 
a logical consequence of the comparability 
exercise principle. As mentioned previously, 
physicochemical and biological characteriza-
tion (form and function of the mAb) gener-
ates the foundation of biosimilarity; remaining 
uncertainties (such as large variability in results 
using certain analytical methods or detection 
of slight differences with unknown relevance 
for clinical performance) would be solved by 
comparative clinical data in the most sensitive 
model to establish biosimilarity. If the totality 
of evidence, to be assessed individually for each 
new biosimilar mAb, allows, then extrapola-
tion will most probably be permitted; not as 
a ‘bonus’ for biosimilar companies, but based 
on solid scientific evidence compiled by the 
applicant.

An important consideration is knowledge 
gained about handling of manufacturing 
changes of already marketed (non-biosimi-
lar) biologicals and changes in their analytical  
attributes over time. A recent analysis17 com-
pared quality profiles of batches of several 
marketed biologicals over time and found 
abruptly occurring changes of certain impor-
tant quality attributes, such as glycoform 

Figure 2  Regulatory issues 
and market uptake for 
biosimilars in the EU.  
(a) Dossier requirements 
for a biosimilar compared 
with an originator (stand-
alone) dossier. For quality, 
a more extensive dossier is 
required, which includes the 
comparability exercise to 
the originator, whereas the 
nonclinical and clinical parts 
of the dossier cross-reference 
to parts of the reference mAb 
dossier whenever possible. 
(b) Exploratory analysis of 
the first regulatory review10 
at day 120 of the centralized 
procedure (see Box 2). The 
analysis included stand-alone 
dossiers for 12 biosimilar 
and 48 biologicals  
(18 mAb or IgG fusion 
protein dossiers, 6 advanced 
therapy medicinal products, 
5 enzymes, 12 plasma-
derived medicinal products 
and 7 other biologicals) 
reviewed between February 2007 and January 2012. Note that Figure 1 displays 12 biosimilars (one of them was withdrawn prior adoption of a List 
of Questions and therefore not part of the analysis shown here). The analysis included both products later licensed and those withdrawn or rejected. 
(c) Biosimilar uptake in Denmark as a potential paradigm for real-world use of biosimilars. Exploratory analysis of sales data from the Danish Register 
of Medicinal Products Statistics from 2008 to 2011 for authorized biosimilars (erythropoietins, filgrastims and somatropins), given as the percentage 
of the biosimilar(s) in a particular product class of the entire sales of that class, based on defined daily dose (DDD). The DDD, defined by the World 
Health Organization (WHO) is commonly used to standardize the comparison of drug usage between different drugs or between different healthcare 
environments.

Discipline

Quality

Nonclinical

Clinical

All questions Major objections

0%

0%

0%

0%

8.6%

0%

0.4%

4.9%

0%

0.1%

2%

17.4%

Erythropoietin

Filgrastim

Somatropin

Cross reference–
class specific

safety and efficacy

Integrated comparability exercise–
product-specific

quality, safety and efficacy

Cross reference

Cross reference

Quality
66.0% 1.0%

2.0%

2.0%

3.0%

0.0%

0.0%

61.5%

23.0%

96.0%

8.0%

4.0%

4.0%

5.0%

135%

122.0%

Nonclinical Non-
clinical

Clinical

Sum

Quality

Clinical

Sum

Originator Biosimilar Biosimilar uptake in Denmark

Biologicals (n=48)
Biosimilars (n=11)

P
er

ce
nt

ag
e 

of
 b

io
si

m
ila

rs
 o

f t
ot

al
 D

D
D

Year

a

b

c

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
2011201020092008

Box 1  Questions and answers during Scientific Advice procedures

Until recently, applicants typically requested advice on the need for in vivo studies in 
nonhuman primates for a biosimilar mAb or on endorsement of their proposal regarding 
the most sensitive clinical model to detect differences between a biosimilar mAb and its 
reference. As time has progressed, however, other questions have arisen. For example, can 
a biosimilar mAb have reduced immunogenicity or would this contradict the biosimilar 
principle that efficacy and safety should be equivalent? Also, are more exotic expression 
systems possible where, for example, the glycosylation is not only quantitatively different 
(for example, when comparing several mammalian expression systems that still have a 
common core glycan structure, but are cultivated under different conditions), but also 
qualitatively different (for example, when using insect cells or other expression systems)?

The short answer to the first question about immunogenicity is yes it can. For the 
second question, the response is more equivocal. Such expression systems may be 
possible, but considerable data on the lack of relevant effect of such changes on the 
clinical efficacy and safety profile would be needed, and it could well be that differences 
identified at the structural level are too far removed from the reference product to be 
compatible with the biosimilar approach.

COMMENTARY

Schneider, Nature Biotech 2012 

Questions during the MA 
procedure 



LABELLING
Should

-Include the submitted information from the clinical studies: HCPs should be 
clearly informed about the sensitive patient population and the sensitivity

of the endpoints used;
-Report the Pharmacovigilance plan;
-Specify the brand name of the reference product;
-Comprehensively report data on extrapolation, interchangeability, 

switching, automatic substitution, immunogenicity.

ADEQUATE INFORMATION/EDUCATION OF HCPs AND PATIENTS IS CRUCIAL



EXTRAPOLATION

Analytical, preclinical, PK, PD and clinical data along with immunogenicity
should be collected to be correctly extrapolated to all indications

of the reference product

EXTRAPOLATION may be ACCEPTABLE IF there are enough
RELEVANT DATA of Safety and Efficacy of the BIOSIMILAR

! EXTRAPOLATION IS A WELL ESTABLISHED SCIENTIFIC PRINCIPLE



SWITCHING

BIOSIMILAR

BIOSIMILAR

REFERENCE PRODUCT

REFERENCE PRODUCT

BIOSIMILAR 1

BIOSIMILAR N

-Physicians are responsible for the act of prescribing medicines
-Patients should be thouroughly and continously informed

-Patients should be closely monitored

AUTOMATIC SUBSTITUTION SHOULD BE AVOIDED! !



Position paper published in Jan 
2017 

European Commission 
Stakeholder Event on Biosimilar 

Medicinal Products, Josep 
Tabernero, ESMO President-elect, 
chaired a session “Collaborative 
Approach in the Use of Biosimilar 

Medicines” in May 2017. 

15th Biosimilar Medicines 
Conference organised by 

Medicines for Europe in March 
2017: ESMO was represented by 

Rosa Giuliani, ESMO PPSC 
member, who participated in a 

panel discussion. 

ESMO special session during 
ESMO 2017 in Madrid: “The 

incoming wave of biosimilars in 
oncology”. Report in the process of 
being prepared. (~700 participants) 

ESMO survey on awareness of 
biosimilars launched during ESMO 

2017 in Madrid. Results in the 
process of being analysed. Survey 
also being conducted nationally in 

select countries. 

ESMO meeting with the 
Biosimilar Medicinal Products 

Working Party (BMWP) – EMA in 
London, 21st September 

ESMO Colloquium on biosimilars 
during ESMO Asia 2017 in 

Singapore (~180 participants)   

ESMO special session during ESMO 2017 
in Madrid: “The incoming wave of 
biosimilars in oncology 
700 participants 

BIOSIMILARS_ESMO in Action



• Understanding of 
the concept

• Feeling at ease
with prescriptoin

• Address
Potential
concerns

• Understanding the 
process of data 
generation• Definition of 

biosimilar
• Being

comfortable
with the use 
of EMA 
approved
biosimilar

BACKGROUN
D

Q1-5

Biosimilar
development
and evidence

Q6-12

Extrapolation
Q14-16

Interchangea
bility
and 

switching
Q17-19

ESMO Survey on Biosimilars in Oncology



NURSES 
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CLINICIANS 
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Other Societies/
Acaademic bodies 

End users 
 + data  
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Capture  
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Systems 
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PhVig,  
et cet… 

INDUSTRY 

HOW TO BUILD CONFIDENCE

)

SCIENCE

GUIDANCE

INTERACTION/
COLLABORATION

DATA COLLECTION

DATA ANALYSIS



Infrastructures for 
data sharing

Data linkage across
resources

EHR

CHALLENGES of RWE generation

LACK OF 
INTEROOPERABILITY

FRAGMENTATION

What is RWE? 

Phase IV trials
Pragmatic trials
Registries
Post-authorization safety/efficacy studies
Observational studies
Expanded access/compassionate use programmes
Data collected by NCA (eg. MEA)



Adapted from Steinar Madsen, Biosimilar Medicines Conference 2017 

DRG
Before Biosimilars

We need to know that we’re doing well, aka MOTIVATION

TRANSPARENCY 
in resource
(re)allocation at
Global 
(EU, ROW),
National 
and even more 
importantly
at local level
(hospitals)

?
The “FUNNEL effect” 

(Too) Many variables  
at each stage 

Some more transparent,  
other less 

REGULATORS 

HTA 

PAYERS 

HOSPITALS 

R&D 

I am (stuck) here 



EDUCATION ENGAGEMENTEVIDENCE

The EU regulatory
process for the assessment
of biosimilar medicines
is rigorous and leads to 
the approval of safe and 
effective drugs.

Collection  of post-approval
Data should be envisioned. 

Interaction and collaboration
among HCPs and with “other
bodies” is required for the 
safe and successful
implementation of 
biosimilars.

It’s up to us!

Concepts (and lexicon!) 
of comparability
exercise, extrapolation
and switching
“sound” relatively new, 
though acknowledged. 

Guidance from regulators, 
learned societies, NCA, NGO is key

SUCCESSFUL IMPLEMENTATION



Comprehensive strategy
of evidence generation

From SILOS to 
POWER STATIONHCPsHTA

Regulators
Payers

Industry



Represent a timely and 
necessary opportunity 

for physicians and 
patients 

Will positively impact 
healthcare budgets, 
but the impact will be 
related to the discount 

Will only be successfully 
taken up if there is 
confidence in the 

community regarding 
their development, i.e. 

education is key 
among all stakeholders: 
physicians, pharmacists, 

nurses, patients. 

Conclusions
Biosimilars for moAbs in oncology…



“Mr. Pynchon and the Settling of Springfield”. U. Romano ,1937



Where EU regulatory approval exists, ESMO and EAHP

A. share the same view on 
EXTRAPOLATION: it is appropriate

B. have conflicting views: ESMO 
supports extrapolation, whereas 
EAHP claims that it should be 
regarded with caution

C. have conflicting views: EAHP 
supports extrapolation, whereas 
ESMO claims that it should be 
regarded with caution

A. B. C.

65%

21%
14%



Where EU regulatory approval exists, ESMO and EAHP
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share the same view on
EXTRAPOLATION: it is appropriate

have conflicting views: ESMO
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regarded with caution

have conflicting views: EAHP
supports extrapolation, whereas
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The regulatory processes for the assessment of biosimilars and 
the time for their regulatory approval at central (EMA) level

A. are shorter, given the fact that 
substantial data are already known 
from the originator

B. are the same as those for every 
new drug submitted for central 
assessment

C. are longer and more complicated, 
because this is a new field for 
regulators too

A. B. C.

34%

11%

55%



The regulatory process for the assessment of biosimilars and the 
time for their regulatory approval at central (EMA) level
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Where EU regulatory approval exists, ESMO and EAHP

A. share the same view on SUBSTITUTION 
and both support substitution at 
hospital pharmacy level

B. have conflicting views: ESMO supports 
substitution at hospital pharmacy level, 
whereas EAHP claims that it should be 
avoided in the field of biosimilars

C. have conflicting views: EAHP  supports 
substitution at hospital pharmacy level,       
whereas ESMO claims that it should be 
avoided in the field of biosimilars

A. B. C.

33%

53%

14%



Where EU regulatory approval exists, ESMO and EAHP
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have conflicting views: EAHP 
supports substitution at hospital

pharmacy level,       whereas ESMO
claims that it should be avoided in
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-The drug is the process
Oldie, but goodie….

-How the equivalence margin is chosen?
-How much of variability can we tolerate?
Am I putting my patients at risk?

-Are regulators using the same criteria to assess a biosimilar? 
Consistency among regulators

-Concerns about the interaction of biosimilars with other moAb (steric hindrance, 
binding of the ligand), when co-administered (eg for metastatic breast cancer, 
the combination of pertuzumab and trastuzumab
This is easily addressed and may offer reassurance

Sample of questions heard around the hospital aisles



When the manufacturing process of the originator changes (type II variation) new 
data on safety and efficacy related to the new process are NOT requested

Changes in the manufacturing process 
after approval include

-Supplier of cell culture media
-New purification methods
-New manufacturing sites

Product changes are closely monitored 
by regulators

Changes of originator biologicals are well known
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EUROPEAN PHYSICIANS SURVEY ON 
BIOSIMILARS 
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Industry Standard Research 4 
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