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Ibudilast - Glial Pathology 
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Riluzole Pharmacology 
Riluzole currently slows the rate of loss of ALSFRS-R by 25-28% 
when administered at 50mg-twice-daily to achieve levels of 
30-1552 ng/mL corresponding to 0.15-6.6 µM ( Groeneveld, 2003 ).
Tissue levels are 10-fold higher ( Milane, 2009 ) providing in vivo 
levels that permit multiple pharmacological activities including  
CREB-mediated enhancement of neurotrophic factors  
( Tsuchioka, 2011 ) 
CREB-mediated glutamate transport activation  
( Hayashida, 2010 ) 
Riluzole has weak phosphodiesterase (PDE) inhibitor activity 
( Duprat, 2000 ).     

NCT02238626 Background 
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Enhance Riluzole Pharmacology 
Both riluzole and some PDE inhibitors reduce infarct size 
following transient cerebral artery occlusion ( O’Neill, 1997 ). 
Ibudilast, achieves this reduced infarct size at serum levels 
achievable in humans ( Lee, 2011 ).   
Decreased Cytokine Production by Microglia 
Reduction in TNFalpha production by activated microglia (Kiebala,
2011, Hama,2012) and astroctyes ( Yoshikawa, 2002 ).  
Inhibition Matrix Metalloproteinase-9 
Inhibition of matrix metallo-proteinase-9 ( Yagi, 2010 ) which may 
be a key factor in ALS progression ( Kaplan, 2014 ). 

NCT02238626 Background 
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                 IC50

PDE4A - 0.05 µM 
PDE4B - 0.06 µM  
PDE4C - 0.24 µM 
PDE4D - 0.17 µM 

Ibudilast 
Biochemistry 

Ibudilast 
Pharmacology 

Chronic daily oral administration of Ibudilast at 
30mg twice-daily in humans can achieve peak 
[ 0.25 µM ] and trough [ 0.15 µM ] serum levels 
( Yoon, 2009 ).   Brain and spinal cord levels of 
Ibudilast are higher ( Sanftner, 2009 ).  

Ibudilast Pharmacology - Target Engagement 
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Adaptive Protocol  
- Early Cohort (EC)

- DB - OLE -12 months

- Vital Status post Ibudilast Washout 
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Inclusion: 
• Age 18-80 years
• Diagnosis of familial or sporadic ALS
• ALS with onset of  ≤ 5 yrs  for EC
• SVC ≥ 60%
• Currently on stable dose of Riluzole

Exclusion: 
•  Use of Tracheostomy, invasive mechanical ventilation, Non-

invasive ventilation NIV  
• >  3% predicted loss in post-diagnosis VC per month or 
• >  1 unit loss in post diagnosis ALSFRS-R total score per month

NCT02238626 

Inclusion/Exclusion Criteria  
Methods 
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Methods 
MN-166-ALS-1201 Adaptive Design Protocol 
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Placebo  
 (N=17) 

Ibudilast 
 (N=34)  

Age 57.5  59.2 
Female 5 (29.4%) 11 (32.4%) 
Ethnicity  

• Caucasian
• African American
• Asian
• Unknown

15 (88.2%) 
2 (11.8%) 

0% 
0% 

31 (91.2%) 
1 (2.9%) 
1 (2.9%) 
1 (2.9%) 

Baseline ALSFRS-R 39.0 39.3 
Baseline SVC 97.2 92.0 

Baseline MIP/NIF -98.1 -86.0
Baseline MMT (Right)  4.08 4.16 
Baseline MMT (Left) 3.97 4.15 

Baseline ALSQ-5 6.4 6.4 

Baseline Characteristics 
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CONSORT
Diagram 

DB - OLE -12 months 
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Adaptive Protocol 

Loss of Muscle Strength 
off Ibudilast 
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Decreased Strength off Ibudilast 
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ALSFRS-R Responders 
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ALSFRS-R Responders 
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Adaptive Protocol 

Novel Composite 
Endpoint 
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Novel Composite Endpoint 
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Adaptive Protocol 

Relation of Novel 
Composite Endpoint  

to Survival 
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Composite Endpoint and Survival 
Subjects who achieved 
Composite Endpoint  
during the DB and OLE 
epochs of the adaptive 
NCT02238626 clinical 
trial showed improved 
survival. 
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Composite Endpoint and Survival 
Subjects who achieved 
Composite Endpoint  
during the DB and OLE 
epochs of the adaptive 
NCT02238626 clinical 
trial showed improved 
survival. 
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Adaptive Protocol 

Relation of  
Per Protocol Completion 

to Survival 
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Per-Protocol and Survival 

Subjects who completed 
the DB and OLE epochs of 
the adaptive NCT02238626 
clinical trial per protocol 
showed improved survival. 
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Per-Protocol and Survival 

Subjects who completed 
the DB and OLE epochs of 
the adaptive NCT02238626 
clinical trial per protocol 
showed improved survival. 
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 Conclusions 

Novel composite endpoint  defined as 

less than 12 units  (< 1 unit per month) decrease 
in ALSFRS-R total score  

and/or  

not losing 1 MMT unit in neck and leg muscles  

in the DB and OLE epochs (12 months) was 
analyzed. 



C22 
NCT02238626 

 Conclusions 

11 / 34 ALS subjects randomized [ (intention-to-
treat (ITT) ] to ibudilast compared with 2 / 17 
subjects randomized to placebo (P=0.1117) showed 
no progression. 

Subjects (ITT) who showed no progression on 6 or 
12 months ibudilast showed improved survival 
(P=0.0010)  in the 30 months post ibudilast 
treatment. 
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 Conclusions 

Subjects who completed 6 or 12 months ibuidlast 
treatment [ per-protocol (PP) ] showed improved 
survival (P=0.0025)  in the 30 months post 
ibudilast treatment. 
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 Conclusions 

Multiple Myeloma 
 treatment epoch biomarker response survival 

Stem Cell Therapy 
 treatment epoch biomarker response survival 

Gene Therapy 
 treatment epoch biomarker response survival 
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