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Background

• The reality of biosimilars
• Questions addressed by a physician
• The example of trastuzumab in breast cancer
• Barriers and opportunities for extension of biosimilars



Introduction

•Biologics are a 20th Century development. 
•Biologics are much larger and more complex compared chemical 

drugs.
•Biosimilars are not generics, they are similar but not identical.
•Monoclonal antibodies introduce another layer of complexity for 

biosimilars manufacturers.
•Slight alteration in manufacturing of biologics can lead to clinically 

relevant changes, particularly concerning potency.
•Key biologics patent expired.



• The promise of bio-similar  is to provide cost savings, 
increase patient access, and promote innovation 



Biologics growth continues to outstrip total pharma and 
impact expenditure 



Use of biosimilar medicines varies greatly by country 
and therapeutic area 
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biosimilars



Questions addressed by a physician

• What kind of clinical trials can we ask for? 
• Therapeutic equivalence? 
• Non-inferiority? 

• Can we ask for all indications? 
• Can we extrapolate efficacy? 
• Can we extrapolate safety?? 

• What endpoints can we ask for? 
• (Activity or Benefit?) 
• (Phase II or Phase III endpoints?) 



Key Differences in Requirement and Study Design 
for Bio-similar and Innovator Clinical Trials

Bio-similar Innovator

Patient Population Sensitive and homogeneous patient 
population

Any

Clinical Design Comparative versus innovator (non-
inferiority studies)

Superiority vs standard of care

Study Endpoints Sensitive

Clinically validated PD markers; ORR, 
pCR

Clinical outcomes data  (OS, PFS) or 
accepted/established surrogates 

Safety Similar safety profile to innovator Acceptable risk/benefit profile vs
standard of care

Immunogenicity
(tested in most sensitive 
population)

Similar immunogenicity profile to 
innovator 

Acceptable risk/benefit profile vs
standard of care

Extrapolation Possible if justified Not allowed



Comparison of originator and bio-similar 
marketing approvals process in the US and EU 



Biosimilar Regulatory Framework Comparison

Similarity 
concept

Substitution
Extrapolation 

across 
indications

Immuno-
genicity

Unique INN; 
pharmaco-
vigilance 
required

Concept created by 
EU

Decided at member 
state level in EU

Ok if justified both 
in the EU and in the 

WHO guidance

Needs to be studied 
in human pre and 

post approval in EU 
and according to 
WHO guideline

INN is independent 
from the regulatory 

pathway used for 
approval

PV is needed for all 
products in EU and 
according to WHO 

guideline

Principle of EU 
followed by WHO 
(main difference is 

WHO have not 
issued product 

specific non-clinical 
or clinical 

guidelines)

Not addressed in 
WHO guidance

WHO specific EMA specific Guidance common to both agencies

Countries adopting EMA and/or WHO guidance will have a robust biosimilar approval 
pathway

Key Insight



In principle, the most sensitive disease model to detect differences in
both efficacy and safety should be used in a homogeneous patient 
population to reduce variability.

In oncology, that would mean response rate rather than (overall) 
survival, possibly in early stage patients; it would also mean
immunocompetent subjects

But HTA bodies (and clinicians) may require the most relevant 
population…

Phase III: which population, which endpoints ?



Extrapolation of indications

1. Without extrapolation, the biosimilar concept is dead

2. Justification of the extrapolated indication (rather than 
separate demonstration of equivalence) is on a case-by-case 
basis 
➙ criteria for the decision? (e.g. mechanism of action, 
receptor number and affinity…)
➙ could guidelines help?
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What may be the most sensitive patient population 
for biosimilar trastuzumab trials?

Topic Metastatic Population Neoadjuvant/Adjuvant 
population

PK û Affected by patient’s health status & 
tumour burden

ü Homogeneous population can be 
selected
û Variability is also observed

ü Healthy Volunteers 

PD û Clinically validated PD marker not available

Clinical 
efficacy/safety

û
• Difficult to select homogeneous 
group
• Need to control and stratify for 
multiple factors (eg, prior use of 
chemotherapy, performance status). 
• Population with heterogeneous 
characteristics  affecting final clinical 
outcome. 

ü
• Populations less likely to be 
confounded by baseline 
characteristics and external factors
• Sub-group of patients with higher 
responses could be identified (e.g. 
hormone receptor negative patients)

Immunogenicity û Immune system affected by 
performance status and concomitant 
chemotherapies received

ü Immune system impaired during 
chemotherapy cycles, but likely to 
recover to normal status thereafter 



Effector cell (e.g. NK cell)

Antibody-Dependent Cellular Cytotoxicity 
(ADCC)





The HER-2 journey



HER-2 EBC
Key trials timeline



Impact on pCR rates from the addition of trastuzumab 
to neoadjuvant chemotherapy in patients with HER-
positive EBC



Strategies to develop biosimilars in breast cancer





Trastuzumab biosimilar implications:Depends on which 
lens:Physician/ Clinical trials lens



Biosimilar implications: Depends on which lens
Regulatory Agencies



Biosimilar implications: Depends on which lens
Funding bodies

Mulcahy et al RAND Corporation 2015



How the patients received the message of biosimilars?



Information and education: 
biosimilar medicines as therapeutic alternative 





We believe the unsustainable drug prices in CML and cancer 
may be causing harm to patients. Lowering the prices of TKIs 
will improve treatment penetration, increase compliance 
and adherence to treatment, expand the population of 
patients with CML who live longer and continue on TKI 
therapy, and (paradoxically) increase revenues to 
pharmaceutical companies from sales of TKIs. 





Need a coordinated and collaborative approach



Conclusions

• What clinicians and patients need to know about the effective and 
safe use of biosimilars

- Extensive comparative data (molecular characterization, PD,PK)
- Confirmatory clinical data ( sensitive efficcy endpoints)
- Human immunogenicity data (safety)
- Interchangeability and acive postmarketing surveillance

• Education od providers, physicians and patients is of outmost 
importance


