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EMEA Workshop on Biosimilar mAbs 2009

• Closed workshop, by invitation only

• CHMP, Working parties, Regulators, Academia, 
Innovator and Biosimilars industry

• Huge interest from stakeholders!
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Complexity of monoclonal antibodies

Carter PJ: Potent antibody therapeutics by design, Nature Rev Immunol 6, 343 (2006)
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Glycosylation of mAbs
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Mechanisms of action can be complex!

• Example: TNF antagonism
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TNF-R1 (CD120a; p55/60)
(most tissues; mTNF and sTNF)
TNF-R2 (CD120b; p75/80)
(only immune cells; only mTNF)

(TNF-R1 signalling)
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Licensed mAbs: Efficacy and safety

• Example anti-TNFantibodies: How to design a 
biosimilar development programme?

• Licensed indications:
 Rheumatoid arthritis

 Adult Crohn‘s disease

 Paediatric Crohn‘s disease

 Ulcerative colitis

 Ankylosing spondylitis

 Psoriatic arthritis

 Psoriasis

Therapeutic equivalence?
Non-inferiority?

All indications?
Extrapolation of efficacy?
Extrapolation of safety??

What endpoints?
(Activity or Benefit?)
(Phase II or Phase III endpoints?)
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EMEA Workshop

• Philosophy: Open discussion on pros and cons of biosimilar 
mAbs

• Possibility and feasibility

• No conclusion (yet)…
…but scientific evolution

• Questions put to audience as a starting point

• Focussed presentations, not meant to be exhaustive, but to initiate 
discussions.
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The proof that monoclonal antibodies are a piece of art!

8th EGA Annual International 
Symposium
2 – 3 September 2010
Millennium Hotel London Mayfair
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DRAFT CHMP guideline – key principles

• Risk-based approach recommended:
 Extent of studies depends on the risk identified with the mAb:

- Impurities identified (different expression system)

- Less well characterized impurities

- Significant differences in impurities

- Need to test mAb in a therapeutic dose directly in patients

- Availability of a relevant model

 Starts with in-vitro work (comparative concentration/activity studies; 
comparative; „exclude all relevant differences in concentration-activity 
relationship“; cover all functional aspects).

 Animal studies on a case-by-cases, depending also on the 
availability of relevant species

 Read-outs (PK, PD, toxicology,…) depends on the need for 
additional information.

 Large comparative study in non-human primates not
recommended (rather one dose, one gender, no recovery group.
But comparative unless otherwise justified)

Non-clinical development
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DRAFT CHMP guideline – key principles

• Integral part of biosimilar mAb development

• Parallel group design (no cross-over)

• Clinical context important
(clearance may change after first dose, and therapeutic 
response can affect PK of a mAb; antigen levels impact 
on PK) => single dose PK studies may be most sensitive 
in some cases.

• Primary principle: Sensitive and homogeneous 
patient (volunteer) population; may be another one 
as for the pivotal clincial biosimilarity trial

• Not needed to study in every indication licensed;
however, separate PK studies may help in biosimilarity 
exercise for bridging between indications (extrapolation!)

PK (and) PD studies
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DRAFT CHMP guideline – key principles

• Some guidance on multidose PK studies

• PK may be variable => could be undertaken as part of the 
phase III study to establish clinical biosimilarity
 Then exploratory PK study first to investigate tolerability and to get a 

rough idea and a go/no-go indicator for biosimilarity

 Ensure statistical rigour and integrity („unblinding“, although only for PK)

 Consider interim analysis for PK equivalence

 Discuss with regulatory agencies first.

• „Sponsors should always explore possibilities to study dose-
concentration-response relationships since this approach, if 
successful, may provide strong evidence of biosimilarity.“

• „A single or repeat dose study in the saturation part of the dose-
concentration-response curve is unlikely to discriminate between 
different activities, should they exist.“

• „Thus, PD data from lower dose(s) may, in principle, provide 
already pivotal information for the biosimilarity exercise.“

PK (and) PD studies
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DRAFT CHMP guideline – key principles

• „If dose comparative and highly sensitive PD studies 
cannot be performed convincingly showing 
comparability in a clinically relevant manner, similar 
clinical efficacy between the similar and the 
reference product should be demonstrated in 
adequately powered, randomised, parallel group 
comparative clinical trial(s), preferably double-
blinded and normally equivalence trials.”
 That is: In some (rare) occasions, PD may be more sensitive 

than clinical efficacy.

 „normally“ equivalence trials: Acknowledges debates as 
regards acceptance of non-inferiority.

Clinical efficacy
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• Guiding principle is a homogeneous and sensitive 
population (as opposed to a clinically challenging 
one).

• Deviations from clinical guidelines may be 
necessary, but full justification required.

• Reason: Aim is to establish biosimilarity, not benefit 
(this has been established by the reference mAb).

• „usual“ endpoints as secondary endpoints
(where feasible; not undebated!)

DRAFT CHMP guideline – key principles

Clinical efficacy
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• “Biosimilarity should be demonstrated in 
scientifically appropriately sensitive human models 
and study conditions (whether licensed or not), and 
the applicant should justify that the model is relevant 
and sensitive to demonstrate comparability in 
relation to efficacy and safety in the indication(s) 
applied for.

It is recommended that such approach is discussed 
upfront with regulatory authorities, e.g, via CHMP 
Scientific Advice.”

DRAFT CHMP guideline – key principles

Clinical efficacy
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DRAFT CHMP guideline – key principles

• Clinical safety normally part of the efficacy study

• Similar definitions (where available) as for the reference mAb 
development advisable.

• Safety as regards pharmacologically mediated adverse 
reactions can be a measure for biosimilarity
(e.g. cardiotoxicity)

• When PD is used as primary pivotal evidence: Applicants need 
to provide sufficient reassurance of clinical safety, including 
immunogenicity.

• Reflect upon re-treatment (anticancer mAbs!)

• Immunogenicity: See draft guidance on immunogenicity 
assessment of mAbs (published in parallel).

Clinical safety and pharmacovigilance
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• “Is possible based on the overall evidence of 
biosimilarity provided from the comparability 
exercise and with adequate justification.”

• “If pivotal evidence for biosimilarity is based on PD 
and for the claimed indications different 
mechanisms of action are relevant (or uncertainty 
exists), then Applicants should provide relevant 
datato cover pharmacodynamics for all claimed 
clinical indications.”

DRAFT CHMP guideline – key principles

Extrapolation of indications
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