
 
ÁA collagen induced arthritis model in cynomolgus monkey was employed to demonstrate the 

potential preventive effect of ALX-0761 on the development of arthritis.  

ÁAt the end of the acclimation period, the animals were stratified over the different study groups 

based on body weight. ALX-0761 was administered prophylactically at two different doses: 10mg/kg 

and 2.8mg/kg. Subcutaneous dosing occurred at weekly intervals for 8 consecutive weeks, starting 

on the day of the first immunization. All groups consisted of 10 individuals. 

ÁThe cynomolgus monkeys were immunized twice intra-dermally with bovine collagen type II in 

presence of Freund’s complete adjuvant to induce an arthritic disease mimicking human RA. 

ÁAs positive control, tocilizumab (IV administration, 10mg/kg) was included in the study. 

ÁImmunogenicity and drug exposure were evaluated. Only data of adequately exposed animals (i.e. 

within 3-fold exposure of that predicted based on single dose) are reported in this poster, i.e. 10 in 

the two Nanobody-treated groups and two in the tocilizumab-treated group. The vehicle group was 

comprized of 9 animals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Purpose of the study- cynomolgus monkey CIA model 

PRE-CLINICAL PROOF-OF-CONCEPT OF ALX-0761, A NANOBODY® NEUTRALIZING BOTH IL-17A AND F  
IN A CYNOMOLGUS MONKEY COLLAGEN INDUCED ARTHRITIS MODEL 
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 Methods and Results II: X-ray scores A and B 

ALX-0761: a Nanobody that targets both IL-17A and F  Methods and Results III: General condition score, CRP and body weight 
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ÁSize of monovalent 
Nanobody 15kDa 

ÁPossibility for multivalency  

     & multispecificity 

ÁBroad target applicability 

ÁEfficient production in  

     P. pastoris  

ÁAdministration through 
injection or inhalation 

 
ÁTh17 cells and IL-17 are associated with the pathology of many human inflammatory 

and autoimmune disorders like psoriasis, rheumatoid arthritis (RA) and multiple 

sclerosis and have proved to play an important role in animal models mimicking 

these and other auto-immune disorders. 

 

ÁAlthough IL-17A is the most characterized family member, it’s closest relative IL-17F 

has similar biological activity and possibly even a non-redundant role in vivo. Both 

exist in homo- and hetero-dimeric forms. Therefore, targeting both IL-17A and F 

could provide a more effective way to block inflammatory responses.  
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 Methods and Results I: Arthritis score 

Presentation Number: 1287 

 Conclusions 
ÁThe preventive effect of ALX-0761 on arthritis development was evaluated by the measurement of 

arthritis score of the joints, X-ray examination scores of the affected joints, general condition score, 
C-reactive protein (CRP) concentrations and body weight. In addition, total target levels (both IL-17A 
and IL-17F) and exploratory pharmaco-dynamic biomarkers (IL-6 , IL-15, TNFa and MMP-3) were 
evaluated. 

ÁArthritis score: the arthritis score of each animal totals  the sum of the swelling scores of the 64 
individual joints (as depicted in graph), with a maximal score of 320 per animal.  

ÁX-ray images of the depicted joints of the hands and feet were taken with an X-Ray TV system.  

 

 

 

 

 

 

The general condition score  evaluates the motility and body position of the animals on a scale of zero 
to five, with zero being without abnormalities and five with display of an abnormal body position. 

CRP was measured in serum with a latex turbidimetric immuno-assay.   

Body weight of all animals was determined throughout the study using an electronic balance. 

 

 

 

 

 

 

 

 

ÁResults: 

 

ÁThis preclinical model of RA demonstrated symptoms characteristic for arthritis like joint space 
narrowing, architectural joint destruction, general inflammation, body weight loss, swelling of 
the joints and reduced motility.  

ÁThis model was responsive to tocilizumab, although no statistically significant difference could 
be noted in any of the read-outs due to a high prevalence of inadequately exposed animals (i.e. 
8 out of 10), possibly due to immunogenicity. 

ÁALX-0761 significantly improved X-ray score B and the arthritis score. A beneficial effect on the 
general condition score, X-ray score A, CRP levels and body weight support these findings 
although no statistical differences could be determined. 

ÁA trend towards reduction of IL-15, IL-6, MMP-3, and TNF-a was observed at varying time 
points in the ALX-0761-treated groups 

ÁNo dose-dependency could  be established for ALX-0761, suggesting that the target was 
saturated by both dosing regimens. 
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ÁTo this purpose, a trivalent Nanobody ALX-0761 was developed 

comprizing an N-terminal IL-17F specific moiety, a C-terminal 

moiety that binds both IL-17A and F and a central building block 

binding to albumin for plasma half-life extension. The subunits are 

fused head-to-tail with a 9 amino acid glycine/serine linker. ALX-

0761 binds to IL-17A and IL-17F with picomolar affinities. The three 

Nanobody building blocks are both human and cynomolgus monkey 

cross-reactive. 
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ÅX-ray score A represents the total number of examined joints 
per animal in which narrowing of joint space was noticed on 
the articular surface. The maximum score is 48.  

ÅX-ray score B represents the total number of examined joints 
per animal in which bone erosion was noted on the articular 
surface. The maximum score is 48.   

ÁResults: 

Å In the vehicle group, progressive joint space narrowing (X-ray score A)  
and bone erosion (X-ray score B) was observed over time.  

ÅStatistically significant decreases were detected on day 56 in X-ray score B at 2.8 and 10 mg/kg ALX-
0761 (p=0.0083 and p=0.0421 respectively; Poisson Mixed Model) when compared with the vehicle 
group.  

ÅFor the X-ray score A results, ALX-0761 treatment did not reach statistical difference over vehicle 
although mean values were consistently lower in the ALX-0761 treated groups. 
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 Methods and Results IV: Target levels and exploratory PD biomarkers 

Á IL-17A and F serum levels were quantified using   
two tailor-made MSD based assays. 

Á IL-6, IL-15 and TNF-a serum levels  were 
determined with a non-human primate MILLIPLEXÑ 
assay according to the manufacturer’s instructions. 
IL-15 was included as a member of the Th17 
pathway, MMP-3 as indicator of joint tissue 
remodeling and IL-6 and TNF-a to assess the anti-
inflammatory effect of ALX-0761.  

ÁMMP-3 serum levels were examined using the 
QUANTIKINE Ñ ELISA for total human MMP-3. This 
method was  adapted and validated in house. 
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ÅReduction of  IL-6, IL-15, TNFa as well as MMP-3 levels during the establishment of the disease were 
achieved by ALX-0761 treatment although these findings were not statistically significant. 

ÁResults: 

üA mild arthritis developed in vehicle- treated 
animals with a maximal score of 3 out of 5 in 
single joints. 

üThe arthritis score was significantly lower in the   
2.8mg/kg ALX-0761 treatment group compared to 
vehicle from D21 of the study (Generalized 
Poisson Mixed Model; e.g. p=0.0115 day21). The 
mean arthritis score of the 10mg/kg ALX-0761 
group was consistently lower than in the vehicle 
group but did not reach statistical significance.  
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ÅIn the vehicle group, the general condition worsened from day 20 onwards. Overall, the 
debilitating effect was rather mild as the maximum individual score obtained was three on a 
scale of five. Concurrently, body weight dropped in this group, likely due to muscle wasting and 
also CRP levels increased, reflective of the on-going inflammation during establishment of the 
disease.  

ÅTreatment with ALX-0761 alleviated aggravation of the general condition score compared to non-
treated animals but did not achieve statistical significance at either of the two doses. Similarly, 
the reduction of body weight was less substantial in the ALX-0761 treated groups and the 
average levels of CRP were lower in ALX-0761 treated groups but did not reach statistical 
significance. 

ÁResults: 

ÅLevels of IL-17A and IL-17F increased during 
establishment of the disease in the vehicle 
group in 2/9 and 6/9 animals, respectively. 

Å In the vehicle group, IL-6 levels were increased 
at day 28 compared to baseline (day -6), before 
dropping back to low levels at day 56. In 
contrast IL-15 and TNF-α levels were slightly 
elevated at day 28 compared to day -6 but were 
even more increased at day 56. MMP-3 
remained induced both at day 28 and day 56. 

 

This study was supported by Merck Serono S.A., Switzerland * and Ablynx NV.  
*A branch of Merck Serono S.A., Coinsins, Switzerland, an affiliate of Merck KGaA, Darmstadt, Germany. 
ALX-0761 is in clinical development and is not currently approved by any regulatory authority, including the European Medicine 
Agency (EMA) or the US Food and Drug Administration (FDA). 

Conventional antibody 
 

ÁHeavy and light chains 
ÁBoth chains required for 

antigen binding and stability 
ÁAdministered through 

injection 

Heavy-chain antibody 
 

ÁOnly heavy chains 
ÁFull antigen binding 

capacity and very  
stable 


