Masitinib Phase 3 Trial Data Show Slowed Amyotrophic Lateral Sclerosis Progression, AB Science Says

Daniela Semedo, PhDby Daniela Semedo, PhD May 19, 2017May 19, 2017 https://alsnewstoday.com/2017/05/19/masitinib-slows-als-progression-effective-treatment-trial-data-shows-says-ab-science/  

Masitinib Phase 3 Trial Data Show Slowed Amyotrophic Lateral Sclerosis Progression, AB Science Says 

French biotech company AB Science presented the results of the Phase 3 clinical trial for its lead compound masitinib, which showed effectiveness in improving the functioning of patients with amyotrophic lateral sclerosis (ALS), also known as Lou Gehrig’s disease.

The randomized, double-blind clinical trial (NCT02588677) compared the efficacy and safety of combining masitinib with riluzole (Rilutek or Teglutik), also an ALS drug, with a combination of a placebo and riluzole. A total of 394 ALS patients were randomly assigned to receive either a treatment combination of 4.5 mg/kg/day of masitinib and riluzole, a combination of 3 mg/kg/day of masitinib and riluzole, or a combination of a placebo and riluzole for up to 48 weeks.

The study’s primary goal was to observe changes in participating patients’ revised ALS Functional Rating Scale (ALSFRS-R), used to monitor patients’ functional change over time. A secondary goal was to study progression free survival (PFS), which trial investigators defined as either a patient’s death or a deterioration of more than nine points in a patient’s ALSFRS-R score.

The results showed that masitinib administered at 4.5 mg/kg/day along with riluzole in ALS patients generated a therapeutic benefit when compared to placebo treatment. This masitinib dosage slowed patients’ loss of function, improved their PFS, and reduced the decline in quality of life.

Patients who received 3 mg/kg/day of masitinib also improved their ALSFRS, PFS (through delayed disease progression), and quality of life scores compared to patients receiving a placebo. The study found masitinib, which is also being tested for use in a wide range of other conditions, to be safe without causing major adverse effects.

Study results were presented at the 2017 European Network for the Cure of ALS annual meeting in Ljubljana, Slovenia, on May 18-20.

At the meeting, Jesús S. Mora, international coordinator of the AB10015 masitinib trial and an ALS neurologist, delivered a discussion titled, “Masitinib as an add-on therapy to riluzole is beneficial in the treatment of amyotrophic lateral sclerosis (ALS) with acceptable tolerability: Results from a randomized controlled phase 3 trial.”

“These final data confirm findings from the study’s interim analysis, showing that masitinib is effective in slowing down ALS disease progression,” Mora said, according to a news release. “This benefit is evident from the observed effect on a clinical assessment of daily functioning (Var. ALSFRS-R) and a significant improvement in terms of clinically relevant measures of quality-of-life and respiratory function.”

At the same meeting, Professor Luis Barbeito, head of the Neurodegeneration Laboratory at Institut Pasteur in Montevideo, Uruguay, presented, “Masitinib for the treatment of amyotrophic lateral sclerosis (ALS): Preclinical overview and future clinical development.”

“These Phase 3 clinical findings are strongly supported by equally compelling preclinical data, showing masitinib to generate a neuroprotective effect through targeting aberrant microglial cells and regulating neuroinflammation,” Barbeito said, according to the release.

“These data prove that masitinib is capable of slowing progression in ALS and effectively opens a new paradigm in the treatment of neurodegenerative diseases,” added Professor Olivier Hermine, president of AB Science’s Scientific Committee.

Masitinib is an orally administered therapy that targets mast cells and macrophages, which are important cells for immunity, by inhibiting a limited number of kinases. Because of its activity on mast cells and the subsequent inhibition of the inflammation process, masitinib can be effective against symptoms of inflammatory and CNS-associated diseases.

 The European Medicines Agency (EMA) accepted a conditional marketing authorization application for masitinib to treat ALS, in October 2016. EMA’s decision to register masitinib for ALS is expected to be made public in coming months. The U.S. Food and Drug Administration granted masitinib orphan drug designation.

Masitinib Added to Riluzole Slows Progression of ALS

Daniel M. Keller, PhD September 28, 2017 https://www.medscape.com/viewarticle/886294 

KYOTO, Japan — Masitinib added to therapy with riluzole slowed the rate of progression of amyotrophic lateral sclerosis (ALS) in terms of deterioration measured on the ALS Functional Rating Scale-Revised (ALSFRS-R) and by measures of quality of life, respiratory function, and survival.

These effects were apparent for patients with an ALSFRS-R progression rate of less than 1.1 points per month, the researchers say.

"The sooner the treatment, the better the response," Jesus S. Mora, MD, from Hospital San Rafael, Madrid, Spain, told delegates here at the XXIII World Congress of Neurology (WCN). In addition, milder symptoms predicted better response.

ALS confers a short life expectancy, and there is no cure. It is characterized by microgliosis and aberrant glial cells regulated by the CSF1/CSF1R signaling pathway.

Masitinib, an oral tyrosine kinase inhibitor, inhibits proliferation and migration in the central and peripheral nervous systems of microglia, macrophages, and mast cells expressing CSFR1 and c-Kit.

In the double-blind, placebo-controlled AB10015 study, patients aged 18 years or older who had a disease duration of up to 36 months, had a forced vital capacity (FVC) of 60% or greater, and were receiving stable dosing with riluzole were randomly assigned 1:1:1 to masitinib 4.5 mg/kg per day, masitinib 3.0 mg/kg per day, or placebo, all with riluzole, for 48 weeks.

The patients were categorized as "normal progressors," those with a progression rate of less than 1.1 points per month on the ALSFRS-R, and "faster progressors," who had a rate of 1.1 points or more per month. The primary efficacy population was the normal progressors in the masitinib 4.5mg/kg/day group, and the primary endpoint was the change in the ALSFRS-R score at 48 weeks.

For normal progressors taking masitinib 4.5 mg/kg/day plus riluzole, masitinib demonstrated significant benefit compared with placebo plus riluzole. Over the 48 weeks of the trial, the rate of decline in the ALSFRS-R was –0.77 points per month with masitinib compared with –1.05 points per month with placebo — a 27% slowing of ALSFRS-R over 48 weeks.

The median survival was 20 months (95% confidence interval [CI], 14 - 30 months) with masitinib 4.5 mg/kg per day vs 16 months (95% CI, 11 - 19 months) with placebo (P = .0159).

The patients receiving masitinib also had a 29% slowing of deterioration (P = .0078) as measured by the ALS Assessment Questionnaire-40, a patient self-report of health status involving the domains of physical mobility, activities of daily living and independence, eating and drinking, communication, and emotional reactions. The FVC showed a 22% slowing in the rate of deterioration with masitinib (P = .0296).

Table. Change in ALSFRS-R at 48 Weeks for the Primary Efficacy Populationa 
Treatment Patients (n) Least Squares Mean Difference From Baseline Difference of Means (95% CI) P Value 

	

	Masitinib 4.5 mg/kg per d + riluzole
	99
	–9.24
	3.3878 (0.6451–6.1305)
	.0157

	Placebo + riluzole
	102
	–12.63
	
	

	a Among patients assessable for the primary endpoint.


Subgroup analyses of the primary efficacy population showed better results the earlier that masitinib was initiated and for patients with milder symptoms. For patients with a disease duration less than 18 months, there was a 32% slowing in deterioration of ALSFRS-R. For disease duration less than 24 months, there was a 25% slowing of ALSFRS-R decline.

Milder symptoms and shorter disease duration predicted slowing of progression: For a score of 2 or more points on each of the 12 items in the ALSFRS-R and less than 24 months of illness, there was a 45% decline in the rate of decline on the ALSFRS-R.

Dr Mora concluded that the safety of the combined treatment of masitinib 4.5 mg/kg per day and riluzole was acceptable. The frequency of adverse effects (AEs) in the placebo vs masitinib groups was 78.9% vs 88.4%, respectively; of serious non-fatal AEs, 18.0% vs 31.0%; and of severe AEs, 16.5% vs 29.5%. Common AEs with masitinib were rash, nausea, diarrhea, and weight loss. No deaths were considered related to treatment with either drug.

John England, MD, professor and chairman of the Department of Neurology at Louisiana State University School of Medicine, New Orleans, and editor-in-chief of the Journal of Neurological Sciences, told Medscape Medical News that he found the study "very interesting, and we desperately need more treatments for ALS. The standard treatment for over 20 years has been riluzole, but it really only slows the disease a very mild amount."

He noted that a newly approved drug, edaravone, also may slow the disease, but probably only in select, younger, less affected patients. "So this drug [masitinib] is interesting because it's showing, at least in the preliminary study, that it may have a mild degree of slowing of the disease."

A major concern he had with the study is the high dropout rate in both the masitinib and placebo groups. Thus, one would need to calculate how that affected the power of the study. "When you have a dropout rate more than 20%, you have to reassess the study to make sure that the intention-to-treat analysis is valid and that the statistics bear up," he said.

Dr England suggests further studies but finds the present one encouraging, "especially since it's an oral medicine it would be easy to give [and] might be another addition" to the available treatments for ALS, in contrast to edaravone, which "is an intravenous medicine that has to be given very frequently."

He said that the combination of masitinib and riluzole "seemed to have a pretty good safety profile." Even if it has a mild effect on the disease, "it can certainly add something," he said.

"Now that we have riluzole, we have edaravone, one would wonder if you could add another medicine and have a greater effect. The analogy would be in the treatment of cancer, where we for years have treated cancers with multiple medicines simultaneously, and I think that that may be one of the things that we're going to need to do in a serious neurological disease like ALS…. We probably are going to need to use combinations of drugs to have a more robust effect on the disease."

The US Food and Drug Administration has granted masitinib an orphan drug designation for ALS. However, in May, Bloomberg Markets reported that France's National Safety Agency for Drug and Health Products ordered French biotech company AB Science, the developer of masitinib, to suspend clinical trials in France for an indication for treatment of mastocytosis "because of flaws in previous studies" and "to properly manage its database of side effects," the agency said.

The company said at that time that it had corrected the deficiencies and hoped to restart trials after independent audits had been conducted and submitted.

However, AB Science said the order from the French regulatory agency should not affect trials for the ALS indication because those trials were taking place outside of France.

Dr England has disclosed no relevant financial relationships. 
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Masitinib is a tyrosine kinase inhibitor (TKI) being developed by AB Science to treat symptoms of amyotrophic lateral sclerosis (ALS).

The drug is advancing in clinical trials as a possible therapeutic for numerous disorders, from cancer and inflammatory diseases to those of the central nervous system (CNS), such as ALS.

How Masitinib works

It is an oral therapy that targets cells of the immune system called the mast cells and macrophages. It works by blocking the activation of proteins called tyrosine kinases, which are thought to play a role in inflammation and chronic inflammatory states.

Masitinib in clinical trials

The drug was recently evaluated in a Phase 2/3 clinical trial (NCT02588677) that compared the safety and efficacy of masitinib combined with the approved ALS drug called Rilutek (riluzole), against placebo plus Rilutek.

The study included 394 ALS patients who were randomized to treatment with either 4.5 mg/kg/day of masitinib and Rilutek, a  3 mg/kg/day of masitinib and Rilutek, or placebo and Rilutek, for up to 48 weeks.

The study’s primary objective was changes in patients’ scores in the revised ALS Functional Rating Scale (ALSFRS-R), which measures such abilities as walking, speech, hand control, and respiration. A secondary objective was to determine patients’ progression-free survival, which trial researchers defined as a deterioration of less than nine points in the ALSFRS-R score.

In March 2017, AB Science announced that the Phase 2/3 clinical trial met its main goal of improving the functioning of  ALS patients. The results showed that administered at 4.5 mg/kg/day in combination with Rilutek improved patients’ quality of life and survival.

In May 2017, AB Science also provided results showing that patients treated with 3 mg/kg/day of masitinib and Rilutek also had improvements in ALSFRS, progression-free (through delayed disease progression), and quality of life scores compared to those given a placebo and Rilutek. Masitinib was found to be safe, and no major adverse effects were reported.

Results from this study were presented at the 2017 European Network for the Cure of ALS conference in Ljubljana, Slovenia.

A new Phase 3 trial (NCT03127267) also assessing masitinib in combination with Rilutek, against a placebo combination, in about 400 ALS patients is scheduled to begin in September.

Other information

The European Medicines Agency (EMA) accepted a conditional marketing authorization application for masitinib to treat ALS in October 2016. Under such authorization, early access to the therapy is provided for patients but the company is required to conduct further testing and submit more data. A final EMA decision on masitinib as an ALS treatment is expected by the close of 2017.

The EMA’s conditional marketing authorization was based on the results from the Phase 2/3 trial and on data from preclinical studies that demonstrated the neuroprotective effects of masitinib in ALS through the targeting of microglial cells. These results were published in the Journal of Neuroinflammation.

The U.S. Food and Drug Administration (FDA) designated masitinib an orphan drug in 2015, a designation that provides incentives to companies to advance the development of potential treatments for rare diseases.
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European Agency Issues Negative Opinion on Marketing Authorization for Masitinib in ALS 

The European Medicines Agency’s Committee for Medicinal Products for Human Use (CHMP) issued a negative opinion on the conditional marketing authorization of masitinib for the treatment of amyotrophic lateral sclerosis (ALS), the therapy’s maker, AB Science, recently announced in a press release.

Masitinib is a tyrosine kinase inhibitor (TKI) being developed by AB Science to treat symptoms of ALS. The oral therapy targets cells of the immune system (the mast cells and macrophages). It works by blocking the activation of proteins (tyrosine kinases) that are thought to play a role in inflammation and chronic inflammatory states.

Grounds for CHMP’s negative opinion were based on three factors:

· the reliability of the data was not robust enough to support a registration (based on an inspection carried out on two of the main clinical investigation centers of the study).

· the clinical relevance of the distinction made between patients with “normal” progression (85 percent of patients in the study) and those with “rapid” progression (15 percent of the patients) was not demonstrated.

· there was a suspicion of bias regarding the primary analysis of the ALS Functional Rating Scale (ALSFRS) score for patients who stopped the study prematurely. ALSFRS-R measures abilities such as walking, speech, hand control, and respiration.

AB Science’s next step will be to provide additional data through a re-examination procedure to address these issues, after which CHMP will deliver a second opinion in July 2018.

EMA accepted the conditional marketing authorization application for masitinib to treat ALS in October 2016. If approved, the authorization allows early access to a therapy for which immediate need outweighs the risk of less comprehensive data than normally required.

Acceptance of the application was based on results from a Phase 2/3 clinical trial (NCT02588677), in which masitinib met its primary goal of improving the functioning of ALS patients, and on data from additional preclinical studies.

The study included 394 ALS patients who were randomized to treatment with either 4.5 mg/kg/day of masitinib and Rilutek (riluzole), 3 mg/kg/day of masitinib and Rilutek, or placebo and Rilutek, for up to 48 weeks.

Results showed that a daily dose of 4.5 mg/kg in combination with Rilutek significantly improved patients’ quality of life and survival. The study was published in the Journal of Neuroinflammation.

The U.S. Food and Drug Administration granted masitinib orphan drug status in 2015, and the EMA followed with its own orphan drug designation in 2016.
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Masitinib is a tyrosine-kinase inhibitor used in the treatment of mast cell tumours in animals, specifically dogs.[1]

 HYPERLINK "https://en.wikipedia.org/wiki/Masitinib" \l "cite_note-epar-2" [2] Since its introduction in November 2008 it has been distributed under the commercial name Masivet. It has been available in Europe since the second part of 2009. Masitinib has been studied for several human conditions including melanoma, multiple myeloma, gastrointestinal cancer, pancreatic cancer, Alzheimer disease, multiple sclerosis, rheumatoid arthritis, mastocytosis, and amyotrophic lateral sclerosis.[3]

 HYPERLINK "https://en.wikipedia.org/wiki/Masitinib" \l "cite_note-4" [4] 

Mechanism of action

Masitinib inhibits the receptor tyrosine kinase c-Kit which is displayed by various types of tumour.[2] It also inhibits the platelet derived growth factor receptor (PDGFR), lymphocyte-specific protein tyrosine kinase (Lck), focal adhesion kinase (FAK) and fibroblast growth factor receptor 3 (FGFR3).[5] 
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· FX007
· Testosterone
· Negative allosteric modulators: VM-902A
· Kinase inhibitors: Altiratinib
· AZD-6918
· CE-245677
· CH-7057288
· DS-6051
· Entrectinib
· GZ-389988
· K252a
· Larotrectinib
· Lestaurtinib
· Milciclib
· ONO-4474
· ONO-5390556
· PLX-7486
· Rebastinib
· SNA-120 (pegylated K252a))

· Antibodies: Against TrkA: GBR-900; Against NGF: ABT-110 (PG110)
· ASP-6294
· Fasinumab
· Frunevetmab
· Fulranumab
· MEDI-578
· Ranevetmab
· Tanezumab
· Aptamers: Against NGF: RBM-004
· Decoy receptors: ReN-1820 (TrkAd5)
TrkB
· Agonists: 3,7-DHF
· 3,7,8,2'-THF
· 4'-DMA-7,8-DHF
· 7,3'-DHF
· 7,8-DHF
· 7,8,2'-THF
· 7,8,3'-THF
· Amitriptyline
· BDNF
· BNN-20
· Deoxygedunin
· Deprenyl
· Diosmetin
· DMAQ-B1
· HIOC
· LM22A-4
· N-Acetylserotonin
· NT-3
· NT-4
· Norwogonin (5,7,8-THF)
· R7
· R13
· TDP6
· Antagonists: ANA-12
· Cyclotraxin B
· Gossypetin (3,5,7,8,3',4'-HHF)
· Ligands: DHEA
· Kinase inhibitors: Altiratinib
· AZD-6918
· CE-245677
· CH-7057288
· DS-6051
· Entrectinib
· GZ-389988
· K252a
· Larotrectinib
· Lestaurtinib
· ONO-4474
· ONO-5390556
· PLX-7486
TrkC
· Agonists: BNN-20
· DHEA
· NT-3
· Kinase inhibitors: Altiratinib
· AZD-6918
· CE-245677
· CH-7057288
· DS-6051
· Entrectinib
· GZ-389988
· K252a
· Larotrectinib
· Lestaurtinib
· ONO-4474
· ONO-5390556
· PLX-7486


	VEGF
	· Agonists: Placental growth factor (PGF)
· Telbermin
· VEGF (A, B, C, D (FIGF))

· Allosteric modulators: Cyclotraxin B
· Kinase inhibitors: Agerafenib
· Altiratinib
· Axitinib
· Cabozantinib
· Cediranib
· Lapatinib
· Lenvatinib
· Motesanib
· Nintedanib
· Pazopanib
· Pegaptanib
· Rebastinib
· Regorafenib
· Semaxanib
· Sorafenib
· Sunitinib
· Toceranib
· Tivozanib
· Vandetanib
· WHI-P 154
· Antibodies: Alacizumab pegol
· Bevacizumab
· Icrucumab
· Ramucirumab
· Ranibizumab
· Decoy receptors: Aflibercept

	Others
	· Additional growth factors: Adrenomedullin
· Colony-stimulating factors (see here instead)

· Connective tissue growth factor (CTGF)
· Ephrins (A1, A2, A3, A4, A5, B1, B2, B3)

· Erythropoietin (see here instead)

· Glucose-6-phosphate isomerase (GPI; PGI, PHI, AMF)
· Glia maturation factor (GMF)
· Hepatoma-derived growth factor (HDGF)
· Interleukins/T-cell growth factors (see here instead)

· Leukemia inhibitory factor (LIF)
· Macrophage-stimulating protein (MSP; HLP, HGFLP)
· Midkine (NEGF2)
· Migration-stimulating factor (MSF; PRG4)
· Oncomodulin
· Pituitary adenylate cyclase-activating peptide (PACAP)
· Pleiotrophin
· Renalase
· Thrombopoietin (see here instead)

· Wnt signaling proteins
· Additional growth factor receptor modulators: Cerebrolysin (neurotrophin mixture)

	See also

Receptor/signaling modulators
Signaling peptide/protein receptor modulators
Cytokine receptor modulators
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