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Assays used for IFNβ

• ELISA for binding ADA (bADA)

• Bioassays for neutralizing ADA (nADA)
– Cytopathic effect (CPE) 

– MxA protein assay (MPA)

– MxA gene expression assay (MGA)

– Luciferase (LUC)

– iLite® (Biomonitor)



In clinical routine before ABIRISK

 No ADA screening analysis (except in Munich, Düsseldorf and 

Innsbruck)

 No pharmacokinetics (PK) analysis

 Use only NAb analysis with bioassays

 Start with screening for positivity (identifies 20-30% positive)

 Do titration of positive samples



Feedback from EFPIA review

• None of the assays were up to current standards

– Matrix

– Cut-point design

 decided that a re-development and re-validation of the 
assays were needed



Development and validation of 
ADA and nADA assays

Stockholm

Copenhagen

Innsbruck

Düsseldorf



• ADA Assay

• New bridging assay was developed, central lab 

Düsseldorf

• Neutralizing ADA Assay

• Luciferase assay in Copenhagen, Innsbruck and 

London was compared to iLite in Stockholm



Results



Change of format for the ADA assay

Indirect ELISA Bridging ELISA



Results



nADA (NAb assay)
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Higher sensitivity in new NAb assay 
compared to old NAb assay

• 32.7% positive in Sweden vs 44.6% in Copenhagen 
(n=507)

• 86% samples were confirmed negative and positive 

• 13% negative in Sweden became positive in Copenhagen

• 1% positive in Sweden became negative in Copenhagen



Comparing new NAb assay with new ADA assay using 
the human mAbs positive controls 

ADA assay is 100x more sensitive than the NAb assay



Comparing assays using the ABIRISK prospective study 
of IFNβ treated MS patients
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screening 

Baseline 
 (BL1) 

Immediately  
before 1st  inj. 
Serum, RNA 

(all) 
PBMC (some) 

 

1 mo  
after BL 

Serum,  
RNA (all) 
 

2 mo  
after BL 

Serum,  

RNA (all) 

3 mo  
after BL 

Serum,  
RNA (all) 

PBMC 

(some) 

6 mo  
after BL 

Serum,  

RNA (all) 

9 mo  
after BL 

Serum,  
RNA (all) 

DNA 
(all) 

 

12 mo  
after BL 

Serum,  
RNA (all) 

PBMC  
(some) 

Skin 
biopsies 

(pt17+18 

only) 

18 mo  
after BL 
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RNA (all) 

Baseline 
 (BL2) 

Immediately  
after 1st  inj. 
Serum, RNA 

(all) 
Skin biopsies 
(pt17+18 only) 

 

 



nADA (NAb assay)

• Copenhagen was selected as central lab nADA
analysis

• All prospective samples were run on both the 
ELISA and the NAb assay



NAb assay had a higher sensitivity than the ADA assay 
when clinical samples were tested

ELISA NAb assay 

IFNβ-1a (Avonex) 4% 17%

IFNβ-1a (Rebif) 21% 28%

IFNβ-1b (Betaferon/Extavia) 59% 96%

Nabs were detected earlier (month 2) than ADA (month 3)



Why and how?

• Matrix effect?

• Dynamic range of ADA assay?



Recalculating positive patients with a titre 
over the threshold  320 U/mL 

• The number of persistently NAb positive patients 
(n=26, 27%) = confirmed ADA positive

• number of transiently positive patients was reduced 
to none



Conclusions

• Test assays in parallel 

• For clinic use most sensitive and then set clinical 
threshold, then use easiest and cheapest assay

• For research you want to know about all ADA, maybe 
especially the low affinity early ADA 
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