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• All content is strictly for registered Healthcare Professionals only

Important: Off-label data

• This content is not intended for physicians practicing medicine in the USA

• The information contained herein may refer to the use of the product for indications other than 

those approved and/or listed in the Prescribing Information or relating to molecules currently 

undergoing experimental trials

• The issues addressed are not meant to suggest that the product be employed for indications 

other than those authorised

Disclaimer
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Biological products are highly complex 
Generics approval pathways and practices do not apply









The complexity of biotherapeutics
The need for specific regulatory frameworks for biosimilars
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http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/10/WC500176768.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2015/01/WC500180219.pdf
http://www.who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf?ua=1
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM291128.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM291134.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM397017.pdf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000408.jsp
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/06/WC500167838.pdf
http://www.who.int/biologicals/mAb_1st_draft_KG_IK_1_March_2016_clean.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500128686.pdf
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"Because your methods, facilities, or controls for manufacturing, processing, packing, or holding do not conform to CGMP, your drug products
are adulterated within the meaning of section 501(a)(2)(B) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 351(a)(2)(B).“

"Until you correct all violations completely and we confirm your compliance with CGMP, FDA may withhold approval of any new applications 
or supplements listing your firm as a drug manufacturer.” 

FDA Warning letter to Celltrion



A comprehensive analytical dataset  
Foundation of the step-wise comparability exercise to establish biosimilarity
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Adapted from Peter Richardson, EMA, “How to realise biosimilar’s full potential: Regulator’s view” DIA EuroMeeting, Vienna, 2014 

Integrated biosimilarity assessment
(quality, safety and efficacy)

• Full plus comparison to reference

• Reduced but comparison to reference

• Reduced but comparison to reference

Reference product
Biosimilar

Cross reference

Cross reference

Quality

Non-clinical

Clinical
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CTD Module

Demonstrate positive
risk-benefit profile.

Establish similarity
to the reference product.

Full MAA Biosimilar pathway

Biosimilars follow a different pathway with reduced clinical evidence



Development of a biosimilar: A step-wise approach 
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• Step‐wise approach to generate data in support of biosimilarity.
• Analytical data (structure and function)
• Non-clinical data
• Clinical data

• Evaluation of residual uncertainty at each step:
• What differences have been observed? Impact?
• What is the residual uncertainty? Studies to address?

• Clinical development for biosimilars is abbreviated compared to that of 
innovators and in general consists of:

1. One phase I PK/PD study (n ~ 100)

2. One phase III (n ~ 600 for oncology; ~400 for RA)

FDA. Guidance. Scientific considerations in demonstrating biosimilarity to a reference product. 2015.
EMA. Guideline on similar biological medicinal products. CHMP/437/04 Rev 1.
WHO. Annex 2 – Guidelines on evaluation of similar biotherapeutic products (SBPs). 2009.

Biosimilar?

Biosimilar?

Biosimilar?

Foundation:

Quality comparison, 

functional aspects

Clinical

Non-clinical
In vitro testing

(+specific in vivo if needed)

Regulatory authorities use the “totality of evidence” to evaluate a product’s biosimilarity

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM291128.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/10/WC500176768.pdf
http://www.who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf?ua=1




Considerations for the assessment of clinical data for establishment of 
biosimilarity
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Goal is to demonstrate equivalence to reference product:

 PK/PD equivalence (AUC ratio equivalence margins: 80–125%)

 Comparable safety, efficacy and immunogenicity

Clinical studies should be performed in a sensitive setting (most sensitive study populations and endpoints) to be able to 
detect product-related difference.

Clinical trials may not be needed in all indications if extrapolation is scientifically justified: 

 Study was done in most sensitive population

 Same mode of action in extrapolated indication

Equivalence

Sensitivity

Extrapolation
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Biosimilar Traceability 
Key to enable pharmacovigilance assessments

Traceability: Unique product identification is key





US FDA’s approval as of December 2017
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Establishment of Similar Biotherapeutic Product (SBP)
Guideline has increased – driven by WHO efforts



Concluding Remarks
 Patients deserve the best available treatment for better outcomes and cure. 

 Biosimilars: valid treatment option when approved accordingly to properly implemented standards (5 pillars).

 Uninformed or enforced switching of patients should be avoided through proper procurement strategies and the respective management of formularies 

 Automatic substitution: should not be an acceptable practice. 

 Interchangeability, remains challenging even when backed by clinical data 

 Switching decisions by the treating physician should be based on the patient situation and on the availability of data from robust similarity and 
switching relevant assessments 

 A risk management plan, including immunogenicity testing and post-authorization pharmacovigilance is necessary to ensure proper evaluation of 
biosimilars. 

 HCPs should use uniquely identifiable names when prescribing biotherapeutic medicines. A robust and safe use of biotherapeutics medicines is the 
responsibility of all in the healthcare community.
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Doing now what patients 
need next

www.roche.com

Roche Singapore Pte. Ltd., 1 Kim Seng Promenade #15-07/11,

Great World City West Tower, Singapore 237994
<approval code>

http://www.roche.com/


Totality of evidence – Polling questions

Integrated biosimilarity assessment



Question 1

What is the correct order for the generation of data in support of biosimilarity?

a) Non-clinical data  Analytical data  Clinical data

b) Non-clinical data  Clinical data  Analytical data

c) Analytical data  Non-clinical data  Clinical data
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Question 2

When would a biosimilar product require an independent full Market Authorisation Application (MAA)?

a) When there are no differences in potency assays between the biosimilar candidate and reference product.

b) When there are minor differences in potency between the biosimilar candidate and reference product.

c) When there are minor differences in the charge profile between the biosimilar candidate and reference product. 

d) When there are minor differences in the charge profile that are not understood between the biosimilar candidate and 
reference product.
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Question 3

The goal of the biosimilar clinical development programme is to establish ________ to a 
reference product.

a) superiority

b) equivalence

c) non-inferiority
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Question 4

Extrapolation of a biosimilar to other indications may be possible if:

a) The study was performed in a sensitive population and the mode of action is the same in the 
extrapolated indication(s).

b) The mode of action is the same in the extrapolated indication(s).

c) The study was performed in a heterogeneous population.

d) The study was performed in a heterogeneous population and the mode of action is the same in the 
extrapolated indication(s).
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