
 

Scientists report that new gene therapy slows
down amyotrophic lateral sclerosis disease
progression

April 26 2024, by Jakob Mjöbring

  
 

  

Research nurse Elisabeth Müller Granberg will use a spirometer to test the ALS
patient's respiratory capacity. Credit: Mattias Pettersson

There has been a breakthrough in the research on the disease
amyotrophic lateral sclerosis (ALS). Scientists at Umeå University report
that the disease progression in a patient with a particularly aggressive
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form of ALS disease has slowed down considerably with the use of a
new gene therapy. After four years on the medication, the patient can
still climb stairs, rise from his chair, eat and speak well, and live an
active and socially fulfilling life.

"I consider this a breakthrough for the research we have conducted for
more than 30 years, here at Umeå University and University Hospital of
Northern Sweden. We have never before seen treatment results as
effective as these, using any other treatment," says Peter Andersen, a
neurologist and professor at the Department of Clinical Sciences at
Umeå University.

"An important discovery is that it is now possible to considerably reduce
the levels of the disease-causing SOD1 protein, and simultaneously
measure a clear inhibitory effect on further disease progression. When
we diagnosed the patient at the neurology ward in early spring 2020, the
patient's prognosis was 1.5–2 years of survival at best. The patient has
far, far exceeded expectation."

The patient is from a family in southern Sweden with a particularly
aggressive form of ALS disease caused by a mutation in the SOD1 gene.
When a relative was diagnosed with ALS, the patient left a blood sample
for research purposes to the ALS research team at Umeå University but
chose to not learn about the results of the genetic test.

However, the patient was a carrier of the disease gene, and after
experiencing muscle weakness four years ago, the patient realized that he
too was afflicted. The patient was immediately received by the medical
team at University Hospital of Northern Sweden and was diagnosed with
early stage ALS disease.

Since the summer of 2020, the patient has been a participant in the
Phase III study evaluating a new gene therapy developed for patients
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with SOD1 mutations causing misfolding and aggregation of SOD1
protein in motorneurons. Every four weeks, the patient received the 
experimental treatment at a university hospital in Copenhagen in
Denmark.

Biomarker reduced by almost 90%

At the time of diagnosis in 2020, the patient's levels of the substance
neurofilament L—a biomarker indicating breakdown of nerve
cells—was very high. Now, four years later, the levels are reduced by
almost 90%.

"When the patient was diagnosed at University Hospital of Northern
Sweden in April 2020, we measured the level of neurofilament L to be
as high as 11,000 nanograms per liter, which is high even for an ALS
patient. In the most recent sample, after 50 injections of the new drug,
the level is down to 1,200 to 1,290, which is a substantial decrease of the
disease indicator," says Peter Andersen.

"The normal level for a person in the patient's age group is below 560. In
blood, the level of neurofilament has fallen back to normal levels, and
was down to 12 during the latest hospital visit. The normal level is less
than 13."

The patient's level of function, measured using the scale ALSFRSR, is
reduced compared to a healthy individual (48 points) but has stayed at
almost the same level, around 35 to 37 points, for the last 18
months—that means that the patient's functional level is reduced by
approximately 26% compared to a healthy individual.

A person with this aggressive type of ALS gene mutation that the patient
has typically loses 1–1.5 points every month. That means that without
treatment, the expected disease progression would have been very fast
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and given rise to substantial disability within 6–12 months, and, most
likely, have lead to the patient's death in 2021.

"That this patient, more or less unimpeded, still can climb stairs four
years after disease onset, that is somewhat of a miracle to see," says
Karin Forsberg, a neurologist and researcher at the Department of
Clinical Sciences who works alongside Peter Andersen and has
researched SOD1 and ALS for more than two decades.

"To have succeeded with a drug treatment in this way is a great success
and an inspiration. But it does not in any way mean that the job is done.
This is just the beginning. It is also important to remember that the drug
in question does not constitute a curative treatment, but it seems able to
put the brake on disease progression. It gives us great hope to further
develop pharmaceutical treatments for ALS-patients."

There are many types of ALS disease, and only 2% to 6% has an ALS
disease caused by a mutation in the SOD1 gene. Many have a familial
form of the disease, but mutations in SOD1 have also been found in so-
called sporadic cases of ALS.

"Whether this drug has a similar effect on other types of ALS disease is
currently unknown. There is need for much more research on the
subject," says Peter Andersen.

The patient can still do almost all things that he could do when he first
joined the study in the summer of 2020—his speech is unaffected, and
he manages to do everything himself, he mows the lawn, goes shopping,
and takes care of his children. Mentally he also feels a lot better, mainly
because he now dares to feel hope.

'This is only the beginning'
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The study that the patient is participating in ends this summer. The
medication is not yet available in Sweden, but it has been approved by
the United States Food and Drug Administration, FDA, and on the 23 of
February 2024 the European Medicines Agency, EMA, recommended
the use of the drug on patients with SOD1 gene mutations within the
European Union.

However, the New Therapies Council i Sweden has asked the regional
health care providers not to prescribe the drug until a health economic
evaluation has been provided by the Dental and Pharmaceutical Benefits
Agency.

"Our next step is to study the results from the patients receiving this
drug. It has worked for some, but not all have seen the same positive
effect. It could be a question of dosage, or at which disease stage the
treatment was initiated. Maybe additional drugs are required to
completely stop the process? Those are questions we now have to try and
answer. This is only the beginning," says Karin Forsberg.

She pictures a future where treatment will be given based on what type
of ALS disease the patient has, and that it most likely will require a
combination of drugs. She emphasizes that there is much research being
conducted both in Sweden and internationally to find new drug targets so
that equivalent drugs can be developed for patient groups with other
types of ALS, and she is hopeful that it will come true.

"We can measure in samples collected from the patient that the disease
process is ongoing, but the patient's body seems able to compensate.
Even now, four years after the patient started taking this new gene
therapy drug. The Swedish Ethical Review Authority approved
participation in these studies and now, several years later, we, as well as
ALS physicians in other participating countries, see a clear clinical
effect on many treated patients," says Peter Andersen.
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"The next step will be to get approval from the Swedish Ethical Review
Authority to study the compensatory mechanisms that treatment with
this drug seems to have activated. There might be an opportunity here to
get insights into how previously unknown parts of the nervous system
work, and to develop even better new drugs."

Provided by Umea University
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