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Low and high risk products 
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Impact of Immunogenicity on Efficacy and Safety 
mAbs as a paradigm 
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Impact of Immunogenicity on Efficacy and Safety 
mAbs as a paradigm 

Influence of concomitant immunomodulators / immunosuppressives 
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Impact of Immunogenicity on Efficacy and Safety 
mAbs as a paradigm 

Age, indication, dose, different sampling schedule, chance? 
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Clinical safety: Depends on the product 

Erythropoietin: „High-risk“ product 
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http://www.siapec.it/immuno/IPERTESTOICH/PAGEMARKERS/GLICOFORINA/GLIC.jpg
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Clinical safety: Depends on the product 

Monoclonal antibodies: 
Low(er) risk? 
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„Fit-for-purpose“ recommendations? 

 
© Christian Schneider Shankar, G., Pendley, C., Stein, K.E. (2007) Nat Biotechnol, 25(5): 555-561 

e.g., anti-TNFalpha mAbs e.g., beta-interferons e.g., erythropoietins 
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„Fit-for-purpose“ recommendations? 

• Standard algorithms not useful, since: 
– Risk perception might change during development 
– Risk is not only a matter of structure of the active substance 

 

• Less intensive evaluation for „low risk drugs“ can 
lead to regulatory concerns: 
– Unexpected product characteristics might be missed 

(e.g., due to manufacturing or impurities) 
– Structure might imply „low risk“, but other attributes could pose „higher risk“ 

(e.g. novel expression system of an anti-TNFalpha mAb) 
– Consequences like infusion reactions are usually less severe than e.g. a PRCA, 

but: They also impact Benefit-Risk assessment, and need to be linked to 
immunogenicity 

– Neutralising antibodies are usually considered important for mAb applications 

 

Schneider CK, Papaluca M, Kurki P (2009), Nat Biotechnol 27(6): 507-508  
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• Mechanism of action 
• Aggregates 
• Structure 
• Expression system 
• Formulation 
• Purity 
• Others 

• Intrinsic (disease, genetics,…) 
• Extrinsic (previous/concomitant 
  medication etc) 
• Route of administration 
• Previous exposure 
• Others 

Patient-related 
factors 

Product-related 
factors • Therapeutic index 

• Vulnerability of patients 
• Endogeneous counterpart 
• Therapeutic alternatives 
• Extent of knowledge on consequences 
• Others 

RISK 
IDENTIFICATION 

RISK = PROBABILITY x CONSEQUENCES 

AVAILABLE KNOWLEDGE 
• Same or similar compounds 
• Research 

ACCUMULATION  
OF DATA 

Revisit regularly 
during lifecycle 

(risk is a „living“ concept) 

What is „risk“? 
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A risk-based approach to immunogenicty 

High risk Low risk 
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Product 1: Erythropoietin 

Incidence of immunogenicity: 2 patients in 
the entire safety population (314 patients) 
Source: Abraham and Mc Donald, Biosimilars 2012:2, 13-25 
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Product 2: Alemtuzumab 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/003718/WC500150522.pdf 

• Indicated for adult patients with 
relapsing remitting multiple sclerosis 
(RRMS) with active disease defined 
by clinical or imaging features 

• Humanized monoclonal antibody 
• Posology: 

 
The recommended dose is 12 mg/day 
administered by intravenous infusion for 2 
treatment courses. 
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Product 2: Alemtuzumab 
• 85.2% of patients in the pooled 

Phase 3 studies tested positive for 
anti-alemtuzumab antibodies. 
 

• Of those, 92.2% tested positive for 
inhibitory antibodies. 
 

• Higher proportion of patients 
tested positive in Cycle 2 
compared to Cycle 1 and peak 
antibody titres for both types of 
antibodies were higher following 
Cycle 2 than Cycle 1. 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/003718/WC500150522.pdf 
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Product 2: Alemtuzumab 

Why then ”lower risk”? Risk-based thinking! 
– Considerable efficacy overall 
– No impact on safety, based on data 
– No infusion reactions due to standard methylprednisolone pre-treatment 
– No impact on T cell depletion, based on data 
– No impact on MRI parameters, based on data 
– No impact on efficacy, based on data 
– Loss of efficacy would be detected (MRI!, clinical) 
– Availability of alternative treatments 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/003718/WC500150522.pdf 
 
© Christian Schneider 



16 

Taking immunogenicity assessment of 
therapeutic proteins to the next level 

Büttel IC et al (2011); Biologicals. 2011 Mar;39(2):100-9  
© Christian Schneider 
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Taking immunogenicity assessment of 
therapeutic proteins to the next level 

Büttel IC et al (2011); Biologicals. 2011 Mar;39(2):100-9  
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