New Therapy for ALS Enters Clinical Trials

Krista Rossi JULY 24, 2018 https://www.raredr.com/news/new-therapy-als-enters-clinical-trials 
Of the 20,000 individuals living with amyotrophic lateral sclerosis (ALS) in the United States, a fatal and rapidly progressive neurodegenerative disease. With only 2 treatments approved by the FDA offering modest slowing of disease progression and 3 to 5 years serving as the average time of survival post disease diagnosis, the need to investigate genetic underpinnings is more necessary than ever before in order to develop future ALS treatment.

Now, researchers at Washington University School of Medicine in St. Louis, Missouri, have discovered an investigational therapy that could potentially benefit patients with an inherited form of the disease.

Their findings, which found that the therapy was capable of reversing signs of neuromuscular damage and extending survival in animal models, were published in The Journal of Clinical Investigation. These findings led to the launch of a phase 1/2 clinical trial to investigate whether the therapy could potentially benefit patients with ALS whose disease is caused by mutations in the SOD1 gene; of the 10% of inherited cases of ALS, about one-fifth are caused by mutations in this gene.
 
"This drug had an impressive effect in mice and rats with just 1 or 2 doses," said Timothy Miller, MD, PhD, the David Clayson professor of neurology at Washington University, in a recent statement. "We don't know yet if this works in people, but we're very hopeful. We've completed the first phase of safety testing, and now, we're working on finding the right dose."

When mutations occur in the SOD1 gene, the SOD1 protein becomes overly active. Knowing this, the researchers postulated that decreasing protein levels may be an effective way to help patients with these mutations. As such, for their study, the researchers tested 2 antisense oligonucleotides (oligos) DNA-based compounds — capable of blocking the body from creating SOD1 protein — in genetically modified mice and rats carrying a mutated form of the human SOD1 gene. The study was conducted in collaboration with Ionis Pharmaceuticals.

In the mice cohorts, the researchers administered either anti-SOD1 oligo or a placebo at day 50 and a second dose about 6 weeks later. The mice that received the oligo were found to maintain their weights 26 days longer and lived 37 days longer compared with those given the placebo. Overall, a 22% increase in life span was noted in those receiving the investigational therapy.

The treatment was also tested in rats, which mirrored similar results. In the rat cohorts, the rats that received the oligo maintained their weight more than 9 weeks longer and survived 8 to 9 weeks longer than the rats in the placebo group.

Reversed signs of neuromuscular damage in the animals were also observed. Nine-week-old mice that carried the SOD1 gene mutation and were treated with an anti-SOD1 oligo displayed steadily improved muscle function over the following 8 weeks. Additionally, While both the rats and mice groups showed rising signs of neurological damage, the placebo mice exhibited rising signs of neurological damage more than twice as quickly.

In an exclusive quote to Rare Disease Report®, study author, Merit Cudkowicz, MD, chief of neurology at Massachusetts General Hospital, expressed her optimism with the treatment. “I think these approaches to decrease [the] amount of mutant protein made for SOD1 ALS will be hopefully game-changing,” she said. “The treatment is on target—and hopefully will make a great impact on disease course.”

The phase 1/2 clinical trial was designed to evaluate the safety of using the oligos in subjects. The researchers report that initial safety testing did not reveal any obvious hazards and now, the focus is to find the most effective way to decrease SOD1 levels without causing harmful side effects by exploring different doses and regimens. The current anticipated completion date for the trial is January 2, 2019.

"The phase 1/2 trial is really still a safety trial," Dr Miller explained. "There are not enough patients in it to really be able to accurately see an effect on disease. But we're on the cusp of testing the hypothesis that people with ALS caused by mutations in SOD1 can benefit from this treatment. We predict the effect will be good, but we can't know until we test it."

New therapy extends ALS survival, reverses neuromuscular damage in animals

By Allen Cone | July 17, 2018 at 12:00 PM | https://www.upi.com/Health_News/2018/07/17/New-therapy-extends-ALS-survival-reverses-neuromuscular-damage-in-animals/5001531829657/ 
Dr. Robert Bucelli, a neurologist affiliated with the Washington University School of Medicine in St. Louis, measures Gregory Easter's neuromuscular function. Easter, who has an inherited form of amytrophic lateral sclerosis, is taking part in a clinical trial to evaluate an experimental drug. Photo by Mike Worful/Washington University 

July 17 (UPI) -- A new therapy for an inherited form of amyotrophic lateral sclerosis, or ALS, extends survival and reverses signs of neuromuscular damage in mice and rats.

Washington University School of Medicine researchers have started clinical trials to find whether the drug can benefit people with ALS, also known as Lou Gehrig's disease. The findings were published Monday in the The Journal of Clinical Investigation.

ALS, which is caused by mutations in a gene called SOD1, is a disease that kills the nerve cells that control walking, eating and breathing. The survival rate is usually less than three years after diagnosis.

Of ALS cases, about 10 percent are inherited with a fifth of them caused by mutations in SOD1. The SOD1 protein becomes quite active and researchers believe cutting those protein levels might help ALS patients with SOD1 mutations.

"This drug had an impressive effect in mice and rats with just one or two doses," Dr. Timothy Miller, a professor of Neurology at Washington University, said in a press release. "We don't know yet if this works in people, but we're very hopeful. We've completed the first phase of safety testing, and now we're working on finding the right dose."

Currently, the U.S. Food and Drug Administration has approved two drugs for ALS, and they only slightly slow the disease's effects.

The Washington University researchers, in collaboration with Ionis Pharmaceuticals, tested DNA-based compounds that block the making of the SOD1 protein.

Two compounds were tested -- known as antisense oligonucleotides, or oligos -- in mice and rats.

An anti-SOD1 oligo or a placebo was given to mice at day 50, and a second dose about six weeks later. Among those receiving the active drug, they maintained their weight 26 days longer and lived 37 days longer than those given the placebo.

Rats that received an active oligo maintained their weight more than nine weeks longer and survived eight to nine weeks longer than those with the placebo.

Additionally, the oligos reversed some neuromuscular damage. Researchers treated 9-week-old mice with an anti-SOD1 oligo or a placebo. Over the next eight weeks, muscle function steadily improved in those that received the active drug, while it continued to decline in the placebo group.

Although a sign of neurological damage rose in both groups, it increased more than twice as quickly in the mice that received the placebo than the ones with the oligo.

In the human trials, the researchers are testing different doses and regimens without causing unacceptable side effects.

"The phase one/two trial is really still a safety trial," Miller said. "There are not enough patients in it to really be able to accurately see an effect on disease. But we're on the cusp of testing the hypothesis that people with ALS caused by mutations in SOD1 can benefit from this treatment. We predict the effect will be good, but we can't know until we test it."

Researchers plan to enroll 84 participants in the trial who are 18 and older through Feb. 2, 2019, to test the drug, called BIIB067, over 169 days.

Novel drug therapy may potentially help treat ALS 

IANS  |  New York  Last Updated at July 17, 2018 15:20 IST | https://www.business-standard.com/article/news-ians/novel-drug-therapy-may-potentially-help-treat-als-118071700582_1.html 

Administering a therapy using DNA-based compounds could extend survival and reverse signs of neuromuscular damage in animals of inherited amyotrophic lateral sclerosis (ALS), finds a study.

ALS is a progressive fatal disease that kills the nerve cells that controls walking, eating and breathing, about one fifth of which are caused due to mutations in a gene called SOD1. 

These mutations cause the SOD1 protein to be overly active, which suggests that reducing protein levels might help ALS patients, the researchers said.

The findings showed that the drug could increase the lifespan by 22 per cent as the subjects who received the therapy lived 37 days longer than those given the placebo.

"This drug had an impressive effect in mice and rats with just one or two doses," said Timothy Miller, professor of neurology at the Washington University.
"We don't know yet if this works in people, but we're very hopeful. We've completed the first phase of safety testing, and now we're working on finding the right dose," Miller added.

For the study, published in the Journal of Clinical Investigation, the team tested two DNA-based compounds -- known as antisense oligonucleotides or oligos -- in mice and rats.

The animals were genetically modified to carry a mutated form of the human SOD1 gene. By a few months old, such animals start having trouble walking and feeding themselves.

The mice were given an anti-SOD1 oligo or a placebo at day 50, and a second dose about six weeks later.

Those who received the drug maintained their weight 26 days longer and experienced 22 per cent increased life span. The rats that received an active oligo fared much better than the ones that received the placebo and survived eight to nine weeks longer.

Further, the oligos also reversed signs of neuromuscular damage in the animals.

These results have led to a phase one/two clinical trial to investigate whether the drug could benefit humans with ALS.
 (This story has not been edited by Business Standard staff and is auto-generated from a syndicated feed.)
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Abstract

Mutations in superoxide dismutase 1 (SOD1) are responsible for 20% of familial ALS. Given the gain of toxic function in this dominantly inherited disease, lowering SOD1 mRNA and protein is predicted to provide therapeutic benefit. An early generation antisense oligonucleotide (ASO) targeting SOD1 was identified and tested in a phase I human clinical trial, based on modest protection in animal models of SOD1 ALS. Although the clinical trial provided encouraging safety data, the drug was not advanced because there was progress in designing other, more potent ASOs for CNS application. We have developed next-generation SOD1 ASOs that more potently reduce SOD1 mRNA and protein and extend survival by more than 50 days in SOD1G93A rats and by almost 40 days in SOD1G93A mice. We demonstrated that the initial loss of compound muscle action potential in SOD1G93A mice is reversed after a single dose of SOD1 ASO. Furthermore, increases in serum phospho-neurofilament heavy chain levels, a promising biomarker for ALS, are stopped by SOD1 ASO therapy. These results define a highly potent, new SOD1 ASO ready for human clinical trial and suggest that at least some components of muscle response can be reversed by therapy.
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Single and Multiple Dose Study of BIIB067 in Adults With Amyotrophic Lateral Sclerosis (ALS)
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Study Description

Brief Summary:

The primary objective of the study is to evaluate the safety, tolerability, and pharmacokinetics (PK) of BIIB067 in adults with ALS. The secondary objective is to evaluate the effects of BIIB067 on levels of superoxide dismutase 1 (SOD1) protein in the cerebrospinal fluid (CSF).

	Condition or disease 
	Intervention/treatment 
	Phase 

	Amyotrophic Lateral Sclerosis 
	Drug: BIIB067 Other: Placebo 
	Phase 1 


Study Design

	

	Study Type :
	Interventional  (Clinical Trial) 

	Estimated Enrollment :
	84 participants

	Allocation:
	Randomized

	Intervention Model:
	Parallel Assignment

	Masking:
	Quadruple (Participant, Care Provider, Investigator, Outcomes Assessor)

	Primary Purpose:
	Treatment

	Official Title:
	A Phase 1, Placebo-Controlled, Single and Multiple Ascending Dose Study to Evaluate the Safety, Tolerability, and Pharmacokinetics of BIIB067 Administered to Adult Subjects With Amyotrophic Lateral Sclerosis

	Actual Study Start Date :
	January 31, 2016

	Estimated Primary Completion Date :
	February 2, 2019

	Estimated Study Completion Date :
	February 2, 2019


Resource links provided by the National Library of Medicine [image: image2]
Genetics Home Reference related topics: Amyotrophic lateral sclerosis 

MedlinePlus related topics: Amyotrophic Lateral Sclerosis 

Genetic and Rare Diseases Information Center resources: Amyotrophic Lateral Sclerosis 

U.S. FDA Resources 

Arms and Interventions

	Arm 
	Intervention/treatment 

	Experimental: Single Ascending Dose 

Part A: Randomized single ascending dose
	Drug: BIIB067 

Part A and B


Other: Placebo 

Part A and B



	Experimental: Multiple Ascending Dose 

Part B: Randomized multiple ascending dose
	Drug: BIIB067 

Part A and B


Other: Placebo 

Part A and B




Outcome Measures

Primary Outcome Measures : 

1. Number of participants experiencing Adverse Events (AEs) and Serious Adverse Events (SAEs) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

2. Number of participants with clinically significant laboratory assessment abnormalities [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

3. Number of participants with clinically significant vital sign abnormalities [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

4. Number of participants with clinically significant physical examination abnormalities [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

5. Number of participants with clinically significant neurological examination abnormalities [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

6. Number of participants with clinically significant 12-lead electrocardiograms (ECGs) abnormalities [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

7. PK parameter of BIIB067 in plasma: Maximum observed concentration (Cmax) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

8. PK parameter of BIIB067 in plasma: Time to reach maximum observed concentration (Tmax) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

9. PK parameter of BIIB067 in plasma: Area under the concentration-time curve from time zero to infinity (AUCinf) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

10. PK parameter of BIIB067 in plasma: Area under the concentration-time curve from time zero to the time of the last measurable concentration (AUClast) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

11. PK parameter of BIIB067 in plasma: Apparent terminal elimination half-life (t1/2) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

12. PK parameters of BIIB067 in CSF levels: Terminal elimination half-life (t1/2) [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

Secondary Outcome Measures : 

1. Change from baseline in CSF levels of SOD1 protein. [ Time Frame: up to day 169 ]

Part A: up to day 57; Part B: up to day 169

Eligibility Criteria

Information from the National Library of Medicine [image: image3]
Choosing to participate in a study is an important personal decision. Talk with your doctor and family members or friends about deciding to join a study. To learn more about this study, you or your doctor may contact the study research staff using the contacts provided below. For general information, Learn About Clinical Studies. 
	

	Ages Eligible for Study:   
	18 Years and older   (Adult, Older Adult)

	Sexes Eligible for Study:   
	All

	Accepts Healthy Volunteers:   
	No


Criteria

Key Inclusion Criteria:

· Weakness attributable to ALS and documented SOD1 mutation at Screening Visit 2.

· A forced vital capacity (FVC) ≥50% of predicted value as adjusted for sex, age, and height (from the sitting position). Participants with stable FVC <50% but ≥45%, whose FVC has not declined by more than 5% in the last 6 months may be considered for inclusion, at the discretion of the Investigator.

· If taking riluzole, Participant must be on a stable dose for ≥30 days prior to Day 1 and expected to remain at that dose until the final study visit.

· Medically able to undergo the study procedures, and to adhere to the visit schedule at the time of study entry, as determined by the Investigator.

Key Exclusion Criteria:

· History of or positive test result for human immunodeficiency virus.

· History of, or positive test result at Screening, for hepatitis C virus antibody.

· Current hepatitis B infection (defined as positive for hepatitis B surface antigen [HBsAg] and/or hepatitis B core antibody [HBcAb]). Participants with immunity to hepatitis B from previous natural infection (defined as negative HBsAg, positive hepatitis B surface antibody immunoglobulin G, and positive HBcAb) or vaccination (defined as positive anti-HBs) are eligible to participate in the study.

· Treatment with another investigational drug, biological agent, or device within 1 month or 5 half-lives of study agent, whichever is longer. Specifically, no prior treatment with small interfering ribonucleic acid, stem cell therapy, or gene therapy is allowed.

· Current enrollment in any other interventional study.

· Current or recent (within 1 month) use, or anticipated need, in the opinion of the Investigator, of copper (II) (diacetyl-bis (N4-methylthiosemicarbazone)) or pyrimethamine.

· Current or anticipated need, in the opinion of the Investigator, of a diaphragm pacing system (DPS) during the study period.

· Tracheostomy

NOTE: Other protocol defined Inclusion/Exclusion criteria may apply.

Contacts and Locations

Information from the National Library of Medicine 

To learn more about this study, you or your doctor may contact the study research staff using the contact information provided by the sponsor. 
Please refer to this study by its ClinicalTrials.gov identifier (NCT number): NCT02623699 
Contacts

	
	
	
	

	Contact: Biogen
	
	clinicaltrials@biogen.com
	


Locations

	
	

	United States, Arizona

	Barrow Neurological Institute
	Recruiting

	Phoenix, Arizona, United States, 85013 

	United States, California

	University of California San Diego Medical Center
	Recruiting

	La Jolla, California, United States, 92093-0949 

	California Pacific Medical Center
	Recruiting

	San Francisco, California, United States, 94115 

	United States, Florida

	Compass Research, LLC
	Recruiting

	Orlando, Florida, United States, 32806 

	United States, Georgia

	The Emory Clinic
	Recruiting

	Atlanta, Georgia, United States, 30322 

	United States, Maryland

	Johns Hopkins Hospital
	Recruiting

	Baltimore, Maryland, United States, 21287 

	United States, Massachusetts

	Massachusetts General Hospital, MA
	Recruiting

	Boston, Massachusetts, United States, 02114 

	United States, Missouri

	Washington University School of Medicine
	Recruiting

	Saint Louis, Missouri, United States, 63110 

	United States, Tennessee

	Volunteer Research Group, LLC
	Recruiting

	Knoxville, Tennessee, United States, 37920 

	Belgium

	UZ Leuven
	Recruiting

	Leuven, Belgium, 3000 

	Canada, Ontario

	Sunnybrook Health Sciences Centre
	Recruiting

	Toronto, Ontario, Canada, M4N 3M5 

	Canada, Quebec

	Montreal Neurological Institute Clinical Research Unit
	Recruiting

	Montreal, Quebec, Canada, H3A 2B4 

	France

	Groupe Hospitalier Pitie-Salpetriere
	Recruiting

	Paris, France, 75651 

	Germany

	Universitaetsklinikum Ulm
	Recruiting

	Ulm, Baden Wuerttemberg, Germany, 89081 

	Italy

	Università degli Studi di Torino
	Withdrawn

	Torino, Italy, 10126 

	Sweden

	Norrlands universitetssjukhus
	Not yet recruiting

	Umea, Sweden, 90185 

	United Kingdom

	Sheffield Institute for Translational Neuroscience
	Recruiting

	Sheffield, South Yorkshire, United Kingdom, S10 2HQ 


Sponsors and Collaborators

Biogen

Ionis Pharmaceuticals, Inc.

Investigators

	
	
	
	

	Study Director:
	Medical Director
	Biogen
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