
 

A multicenter look at gene therapy for spinal
muscular atrophy

August 25 2020, by Mary Bates, PhD

In May 2019, the U.S. Food and Drug Administration (FDA) approved a
gene replacement therapy for the inherited, progressive neuromuscular
disease 5q-linked spinal muscular atrophy (SMA). Approval included all
children with SMA under the age of two years; however, the gene
therapy had only been studied in children aged up to 8 months.

Now, a new study discusses safety and early outcomes in a large cohort
of SMA patients under the age of two years who were treated with gene
therapy. The report is published in the journal Pediatrics.

SMA is caused by the absence of the SMN1 gene and subsequent
insufficient survival motor protein, which is critical for the maintenance
and function of motor neurons. It causes afflicted babies to progressively
lose muscle control. Those with the most common form of the disease
die within the first two years of life without treatment.

One of three FDA-approved treatments for SMA is a gene replacement
therapy called onasemnogene abeparvovec-xioi. The treatment involves a
one-time intravenous injection of an adeno-associated virus vector that
delivers a fully functional copy of the missing SMN1 gene into motor
neuron cells.

Jerry Mendell, MD, a neurologist with Nationwide Children's Center for
Gene Therapy, was pivotally involved in the preclinical work and human
trial that demonstrated the safety and efficacy of onasemnogene
abeparvovec-xioi. The treatment was approved by the FDA for children
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diagnosed with any type of SMA under two years of age without end-
stage disease. However, the 15 patients treated by Dr. Mendell and his
colleagues were all children with type 1 SMA under 8 months of age.

In the new study, Dr. Mendell and colleagues from Nationwide
Children's and three other Ohio children's hospitals report safety and
early outcome data from 21 children (age 1-23 months) treated with
onasemnogene abeparvovec-xioi in Ohio.

Megan Waldrop, MD, a pediatric neurologist at Nationwide Children's
and the study's first author, says their data show the treatment is safe and
effective through age 2 years with genotypes predicted to be SMA1, 2
and 3, if proper screening and monitoring is conducted.

"If the children are older and heavier, there is a potential for more liver
injury and those patients require closer monitoring and may require
longer corticosteroid treatment," says Dr. Waldrop. "But if they are
monitored appropriately, they tolerate the treatment well."

In addition to close monitoring in the weeks to months post-treatment,
Dr. Waldrop and her colleagues emphasize the need for a thorough
screening process prior to treatment and social isolation afterwards to
minimize the risk of illness.

Overall, the results of the study were promising; all symptomatic patients
experienced subjective and objective functional improvements in motor
function, while the five children treated prior to symptom onset
developed none of the signs of weakness characteristic of SMA.

"We think this is a good treatment for SMA that can make a dramatic
clinical impact in the lives of children," says Dr. Waldrop, who is also
assistant professor of Pediatrics and Neurology at The Ohio State
University College of Medicine.
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"Gene therapy is a remarkable treatment paradigm for certain diseases,"
Dr. Waldrop continues. "At the moment, we are able to design gene
therapies for some conditions that are recessive, loss-of-function, and
involve small genes.

"I suspect that as the field continues to move forward, we will make
progress and find ways to broaden the conditions we can treat using gene
therapy."

  More information: Megan A. Waldrop et al, Gene Therapy for Spinal
Muscular Atrophy: Safety and Early Outcomes, Pediatrics (2020). DOI:
10.1542/peds.2020-0729
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