
Florian Deisenhammer 
Dept. of Neurology 
Innsbruck Medical University 



MxA 
 

OASE 
Neopteri
n ß-2-

MG 

MxA 

OASE 
Neopteri
n 

ß-2-
MG 

Antibodies 

Bioassays 

Binding assays 



n. s. 

p=0.000 

p=0.000 

p=0.000 

p=0.001 

NAB neg detectable NAB NAB pos Controls 
0 

2 

4 

6 

8 

10 

12 

p=0.000 

M
x

A
 [

n
g

/1
0
 5

  P
B

L
] 

N=84 N=29 N=21 N=54 





0 10 20 30 40 50 60

0

100

200

300

400 Rebif

Betaferon

therapy duration (mo)

R
A

V

Gneiss et al. J Neuroimmunol 174 (2006) 174–179 



0 3 6 9 12 15 18

0

2500

5000

7500

BAB Titer NAB neg

BAB Titer NAB pos

NAB

0

250

500

750

1000

Months of Therapy

B
in

d
in

g
 T

it
e
r N

A
B

 T
ite

r

Eur J Neurol. 2003;10:462-4 



Mult Scler. 2014 Apr;20(5):577-87 -This work was supported by the European Union (grant number LSHB-CT-2005-018926)  

3 of 22 NAB+ @ mo 3 

Sensitivity 73.7% 
Specificity 98.5% 
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Long-term development of NAbs 

Hegen et al. submitted 



All IFNβ IFNβ-1a IFNβ-1b 

Sensitivity (%) 83.3 81.3 100 

Specificity (%) 91.3 90.9 91.7 

Cut-off NAb titer 
(TRU) 

> 344 > 258  > 460 

Predictive NAb cut-off titers 

Hegen et al. submitted 







New lesion formation 

(enlarging lesions) 

Occurrence of new (focal) T2 lesions is consistent with 
new areas of MS related tissue damage 

Modifications by 
– Imaging parameters (sequence, slice thickness, etc.) 

Outcome variables 
– Number of new T2 lesions 

– Number of enlarging T2 lesions 

Number of newly active lesions  

(new and enlarging T2 and new contrast enhancing lesions) 



Number of new MRI lesions 
Betaferon trial 8MIU, Avonex trial, PRISMS-4 
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IFNB study group 

Neurology 1996;47:889-894 
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p<0.05 

Betaferon trial (months 19-36) 
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IFNb1b 

8MIU 

0.75* 

Effect size year 3      RR 
NAB pos vs Pl  +17% 
All vs Pl  - 28% 
NAB neg vs Pl  - 57% 

Neurology 1996;47:889-894; *approximately 

Enriched patient 
population 
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NAb+ n= 26 26 26 26 25 26 26 20 14 

NAb- n= 732 722 698 670 649 621 605 420 286 

NAb+ Patients Have Greater Disability Progression 
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Conclusion: 
……On MRI measures, the impact was consistent and convincing, whereas on clinical 
measures a negative impact of NAbs was not found………. 
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Adapted from Sørensen et al. Eur J Neurol. 2005;12:817; Bertolotto et al. J Neurol Neurosurg Psychiatry. 2002;73:148; and Giovannoni et al. J Neurol 

Neurosurg Psychiatry. 2002;73:465; Panitch et al. Neurology. 2002;59:1496. 

Biological activity impacted 



 nADA are predictive of clinical non-response 

 nADA are the best and only surrogate marker for 
Rx (non) response to date 

 Requires routine testing at least in high 
immunogenic drugs 

 Realtively late with IFN 

 Cut off depends on Rx preparation 

▪ >460 NU for Betaferon 

▪ >260 NU for IFNb-1a 


