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Drug Indication Type of product ADA 
frequency 

ADA consequences 

IFNb Multiple 
Sclerosis 

Cytokine, native 
protein 

1-30% Breakthrough disease – 
alternative Rx 

F VIII haemophilia Coagulation factor, 
native protein 

20-30% Breakthrough disease – 
Removal of ADA 

Epo anaemia Enzyme, native protein Eprex only PRCA 

Adalimumab RA, IBD Human mAb, anti-TNF 10-25% Breakthrough disease – 
alternative Rx 

Infliximab RA, IBD Chimeric mAb, anti-
TNF 

10-50% Mostly IRA 

Natalizumab Multiple 
Sclerosis 

Humanized mAb, anti 
VLA-4 

5% IRA, breakthrough 
disease – alternat. RX 

Alemtuzumab MS Humanized mAb, anti-
CD52 

93% IRA? 



Low NAb titers
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Intermediate NAb titers
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high NAB titers
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r=0.09 r=-0.07 r=0.46 



European Journal of Neurology 2003, 10: 1–2 



IFNB study group 
Neurology 1996;47:889-894 
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JAMA, April 13, 2011—Vol 305, No. 14 



 Change of manufacturing 
 Removal of HSA 
 Reduction of 

• Aggregation 
• Oxidation 

 NAB: 22% → 2-5% 



Journal of pharmaceutical sciences, vol. 102, no. 3, march 2013 





The increase in reported cases coincides with the 
removal of human serum albumin from the ex-US 
formulation of epoetin alfa, in order to comply with 
new regulations from the European regulatory 
authorities. 
It has been proposed that the new formulation is less 
stable, allowing aggregates of erythropoietin 
molecules to form, which increases the probability of 
antibody formation 

Nephrol. Dial. Transplant. (2003) 18 (suppl 8): viii37-viii41. doi: 10.1093/ndt/gfg1091 



Sustained minimal disease activity and sustained remission.Sustained minimal disease 
activity (A) and sustained remission (B) in patients classified according to anti-infliximab 

status during the 52-week follow-up.  

Sophine B. Krintel et al. Rheumatology 2013;52:1245-1253 © The Author 2013. Published by Oxford University Press on behalf of the British Society for 
Rheumatology. All rights reserved. For Permissions, please email: 
journals.permissions@oup.com 



European Journal of Gastroenterology & Hepatology 2012, 24:1078–1085 



p<0.05 

Betaferon trial (months 19-36) 
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Neurology 1996;47:889-894; *approximately 



 Eradication of inhibitors 
o Spontaneous remission  
o Immune tolerance therapy 
o Immunosuppression therapy 

 
 Management of bleeds 

o Low responding inhibitors 
− Increased dosage of factor VIII  
 

o High responding inhibitors 
− Bypassing agents 

• Recombinant factor VIIa (NovoSeven®, Novo Nordisk) 
• Plasma derived activated prothrombin complex 

concentrate (FEIBA®, Baxter) 
− Recombinant porcine FVIII 

• Studies in progress 



Multiple Sclerosis and Related Disorders (2014) 3, 220–226 



 ADA frequencies depends: 

 drug properties 

 underlying disease/treatment 

 assay sensitivity  

 time on treatment 

 patients genetic makeup 

 There is no biodrug with zero immunogenicity 

 Severity of clinical consequences depends: 

 type of response (hypersensitivity – neutralization) 

 the severity of the disease 

 drug‘s effectivness and MOA 

 redundancy of the target 



to my team and for your attention 





χ2: p<0.0001  

Preparation Patients tested for NAb NAb positive  
N (%) 

High titer 
N (%) 

IFNb-1b 239 74 (31%) 43 (18%) 

IFNb-1a i.m. 202 11 (5%) 9 (4%) 

IFNβ-1a s.c. 405 118 (29%) 83 (20%) 

Total 846 203 (24%) 135 (16%) 

PEG-IFNb-1a <1% 

Multiple Sclerosis 2006; 12: 731-737 
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