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JNX1001 – A novel neurotrophic factor 

modulator: Lessons from Parkinson’s 

disease, promise for ALS 
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JNX1001 - Summary 

JNX1001 is an orally active, small molecule inducer of neurotrophic 

factors (previously known as PYM50028 or Cogane™) 
 

Strong pre-clinical demonstration of potential for disease-

modification in ALS and Parkinson’s disease 
 

Excellent safety and toxicology profile and PK consistent with once 

daily oral dosing 
 

Well-tolerated in healthy volunteers and PD patients in Phase I 

studies 
 

Did not reach the primary endpoint in a Phase II study in PD patients 

(CONFIDENT-PD) 

 
 

 

 

 

  

Why did JNX1001 fail to demonstrate efficacy and what 

lessons can we learn from CONFIDENT-PD? 
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JNX1001 - a small molecule drug with potential to 

stimulate endogenous neurotrophic factor actions 

 

 

  

JNX1001 

Synthetic, small molecule chemical entity 

Increases GDNF and BDNF synthesis 

Mimics neurotrophic factor actions in vitro and in vivo  

Orally active, for once daily dosing 
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JNX1001 protects against MPP+-induced neuronal 

atrophy in mesencephalic neurons  

 

control MPP+ 

MPP+ + JNX1001 MPP+ + BDNF/GDNF 

•24 h pre-treatment with JNX1001 
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JNX1001 attenuates the loss of nigral tyrosine hydroxylase 

cells in MPTP-lesioned mice (1/day 25 mg/kg) 
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JNX1001 increases striatal GDNF and BDNF 

levels in MPTP-lesioned mice  
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JNX1001 protects and restores dopaminergic 

function in the MPTP-lesioned mice and macaques 

 
JNX1001 consistently attenuates MPTP-induced damage  

¼ 4 independent mouse studies/regimens 

¼ Efficacy also shown in MPTP-lesioned macaques. 
 

Actions seen whether JNX1001 is commenced during or 

after MPTP toxicity treatment. 
 

These effects are associated with a peak plasma JNX1001 

level of ~400 ng/ml and a brain PYM50028 level of ~4000 

ng/g. 

 

Can a peak plasma level of >400 ng/ml be reached following 

once daily dosing in PD subjects? 
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28-day Phase I clinical trial in PD patients - 

pharmacokinetics of JNX1001 (150 mg) 
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Phase Ib study in healthy volunteers and patients 

¼ PK of JNX1001 (150 mg, oral in MCT) in PD patients at day 28 
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Phase II clinical trial in PD (NCT01060878) 

Phase II, multicenter, randomized, double blind, placebo controlled, 

parallel group, study 
¼ JNX1001 once daily as an oral solution (MCT) for 28 weeks to early stage PD patients 

¼ 3 active doses (1:1:1:1): 60 mg/day, 120 mg/day, 180 mg/day, placebo 

¼ 425 subjects were randomised and 309 subjects completed the study 

¼ 112 sites in USA, Canada and Europe 

 

JNX1001 60 mg/day 

JNX1001 120 mg/day 

JNX1001 180 mg/day 
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Results – Safety and tolerability 

Excellent compliance 
 

No evidence of imbalance in withdrawal due to toxicity 
¼ Withdrawal due to adverse events was 11.8% across all groups 

and highest in placebo group (15.2%) 
o Slightly higher than anticipated (10%)  

¼ Withdrawal from the study for other reasons was low 
 

Most frequent adverse event was GI disorder 
¼ Evenly distributed across all groups 
¼ Likely due to the vehicle used (20 ml MCT) 

 

Low level of serious adverse events 
 

Mild elevation of liver enzymes 
¼ Evidence of reversibility on stopping treatment 
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Results – Primary endpoint 

Primary endpoint– change in UPDRS II/III total score between 

baseline and Week 28 
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Why did JNX1001 not reach primary efficacy 

endpoint? 
 

Lack of exposure – Unlikely 

¼ Sparse plasma sampling strongly indicate that target drug levels 

were achieved 
 

Lack of target engagement – Possible 

¼ α-synuclein interferes with GDNF-Ret signalling 

o Something we want to assess 

¼ No attempt to demonstrate target engagement in clinical study 
 

 

Trial design – Likely 

¼ Placebo group did not proceed as expected 

¼ Suboptimal imputation of missing data 

¼ No slope analysis, change from baseline at week 28 
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Trial design 1: Progression of the Placebo group 

Study was powered to detect a 3-

point change in the UPDRS II/III 
¼ Placebo group expected to decline by 3 points 

during the study  

¼ This was based on other comparable studies 
o TEMPO: 3.9 units over 26 weeks (0.150 units/week) 

o ADAGIO: 4.0 units of 36 weeks (0.111 units/week) 
 

Decline was only 1.2 units over 28 

weeks (0.043 units/week)  

JNX1001 needed to improve UPDRS II/III by 1.8 units compared to 

baseline at Week 28 to show significance. 

¼ JNX1001 needed to be neurorestorative as well as neuroprotective. 

A compound that completely prevented disease progression would not 

have demonstrated efficacy in this study  
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Trial design 2: Imputation of missing data 

For the primary endpoint missing data was imputed by Last Observation Carried 

Forward (LOCF) 
 

For data gathered over a long period where a disease progresses MMRM may be 

more suitable for imputing missing data than LOCF 

 

75% faster 

deterioration 

when MMRM 

used to impute 

missing data 
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Trial design 3: Slope analysis 

The primary endpoint was the change in UPDRS II/III 

total score between baseline and Week 28 
¼ Analysed by ANCOVA, no repeat-measure or slope analysis performed 

¼ If missing data is imputed by MMRM maybe there is a difference in slope? 
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Results – Secondary endpoint: UPDRS III 

Predefined secondary endpoint was the change in UPDRS III  
¼ JNX1001 reduced UPDRS III progression by 79% at week 28 and significant at week 20 (MMRM) 

¼ Intend to perform slope analysis to see if the two slopes are significantly different 
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Lessons learnt from CONFIDENT-PD 

Demonstrate target engagement in clinical trials 
¼ Ensure the drug target is able to be engaged in the patient population 

 

The population group showed good compliance 
¼ Reasonable population to use for disease modifying therapies 

 

Withdrawal was slightly greater than expected 
¼ Assume a ‘bad-case’ scenario for withdrawal? 

 

6 months too short  
¼ If placebo group is slowly progressing then effect unlikely to be seen 

 

Impute missing data by a mixed method  
¼ LOCF will still be used as a sensitivity analysis 

 

Perform slope analysis  
¼ Uses all of the data collected, not just the last data point 

¼ Change from baseline at week X as a secondary endpoint 
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Where next for JNX1001? 

(e) 

Mesencephalic 

dopaminergic 

neurons 

Cortical 

neurons 

Sensory DRG   

neurons 

Retinal ganglion 

cells 

Spinal motor neurons 

JNX1001 is neuroprotective in a wide range of neuronal cell types 

We have decided to focus on ALS.  Why? 



14/07/2014 19 19 

Good efficacy data in preclinical models of ALS: 

mSOD1 (G93A) mice 

 Group 
Rotarod test 

(s) 

Grid test (no. 

of stumbles) 

Hanging test 

(s) 

CMAP 

amplitude 

(mV) 

Survival time 

(days) 

Control [0.1% CMC] 31.6 ° 5.8 23.6 ° 1.1 50.8 ° 1.8 6.3 ° 1.1 84.4 ° 8.6 

JNX1001 [0.3 mg/kg/day] 70.0 ° 6.9**** 14.7 ° 1.2**** 44.5 ° 1.9*** 12.9 ° 1.2**** 116.4 ° 8.2* 

JNX1001 [3 mg/kg/day] 66.0 ° 6.7**** 15.0 ° 1.2**** 42.3 ° 2.1**** 14.9 ° 1.3**** 121.3 ° 11.7* 

JNX1001 [30 mg/kg/day] 64.2 ° 6.9**** 15.5 ° 1.4**** 42.4 ° 2.2**** 12.9 ° 1.2** 118.6 ° 9.9* 

Riluzole [8 mg/kg/day] 42.7 ° 5.8 21.2 ° 1.1 46.3 ° 1.9* 9.6 ° 1.2** 94.8 ° 8.9 

 + JNX1001 [3 mg/kg/day, N=9] 

 + JNX1001 [30 mg/kg/day, N=8] 

 + riluzole [8 mg/kg/day, N=10] 

 Control [0.1 % CMC, 2 ml/kg/day, N=8] 

 + JNX1001 [0.3 mg/kg/day, N=9] 
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Efficacy observed in a range of other models of 

motor neuron damage 

Second mSOD1 (G93A) mouse model 

¼ Preserved muscle strength and reduced motor neuron loss 

 

β-sitosterol-βD-glucoside (BSSG) is a toxin thought to be the cause of  Guam type 
ALS-PDC.  

¼ JNX1001 prevented motor neuron loss, reduced microglia infiltration and prevented 
nitrosative damage as measured by 3-NT staining.  

¼ JNX1001 (1 and 10 mg/kg) also prevented the progressive decline in the gait of mice fed 
BSSG. 

 

Progressive motor neuropathy in pmn mice, model of SMA, possibly due to 
microtubule dysfunction 

¼ JNX1001 (3 mg/kg) significantly increased survival and reduced motor decline as measured 
by rotarod, grid and hanging tests. 

¼ Delayed the loss in neuronal function as measured by CMAP amplitude. 

 

In sciatic nerve crush mice 

¼ JNX1001 (0.3 and 3 mg/kg) significantly reduced the number of degenerating fibres and the 
number of hypomyelinated fibres in the sciatic nerve. 

¼ Improved nerve function as measured by CMAP amplitude. 
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GDNF-Ret signalling is preserved in ALS 
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ALS clinical trials designed to look for slowing of 

disease  

…>85% power (at a 2 sided 

5% significance) to detect a 

30% or greater reduction in the 

mean slope of ALSFRS-R… 

…The primary null hypothesis 

was that CoQ10 reduces the 

mean ALS-FRS-R decline over 

9 months by at least 20% 

compared to placebo… 
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Next steps for JNX1001 in ALS 

Good package already available 
¼ Open IND for ALS 

¼ Orphan disease designation in ALS in US and EU 

¼ GMP manufacturing complete 

¼ Phase I studies complete 

 

Clinical target engagement (2014 – 2015) 
¼ Define peripheral biomarker of drug effect in rodent 

¼ Phase IIa clinical trial to define doses leading to target engagement 

o Define treatment/dose duration in Phase IIb 

 

Phase IIb PoC clincial trial (2016 – 2019) 
¼ Radomised, placebo-controlled double-blind study 

¼ Biomarker demonstration of target engagement/drug effect 

¼ Primary endpoint based upon rate of progression in ALSFRS-R 

¼ Missing values imputed by MMRM 

 

 

 

 

 

 


