
Positive Results from Tofersen VALOR Trial and OLE Integrated Data

People diagnosed with the progressive neurodegenerative disease ALS previously had no hope

of an effective treatment that could delay the onset of symptoms or extend their lifespan.

However, as a result of recent advances in science and medicine, multiple oligonucleotide

therapeutics are being developed to provide treatments, one of which is tofersen.

Tofersen is an antisense oligonucleotide (ASO) designed to degrade SOD1 mRNA which, in turn,

reduces the synthesis of abnormal SOD1 protein production (1).

Approximately 2% of people with ALS (amyotrophic lateral sclerosis) carry mutations in

the SOD1 gene that cause the production of a mutant form of the SOD1 protein, resulting in

debilitating disease symptoms. Two percent may not seem like much, but considering that more

than 5,000 people are diagnosed with ALS every year, that means that over 100 people

diagnosed each year carry mutations to the SOD1 gene. This means an effective drug that

addresses this mutation could provide treatment and hope for an additional 100 people every

single year.

As reviewed previously, the initial results of the phase 3 VALOR trial (presented in October

2021) were disappointing as the primary endpoint was not met. However, other secondary data

were encouraging, showing a reduction of SOD1 protein in the cerebral spinal fluid (a marker of

target engagement) and a reduction of plasma neurofilament light chain (NfL), a biomarker for

neuronal degeneration.

https://www.oligotherapeutics.org/can-an-aso-reduce-disease-progression-in-als/


Although the primary endpoint was not met in the Phase 3 VALOR trial, results were promising

enough that a majority of participants in the VALOR study (95 of the original 108) opted to

move into the ongoing, open-label extension (OLE) in which they will receive tofersen for up to

seven years. Other patients with ALS chose to gain early access to tofersen through Biogen’s

compassionate use program.

In a recent presentation, Biogen shared encouraging data about tofersen from the combined

results of the phase 3 VALOR trial and its open-label extension (OLE). As seen in VALOR, those

who began receiving tofersen upon joining the OLE displayed greatly reduced  CSF SOD1 levels

after three months and blood plasma neurofilament light chain (NfL) levels also progressively

dropped over a period of six months. Additionally, 12-month data from those who received

tofersen at the beginning of the VALOR study showed that the reduced CSF SOD1 and NfL levels

were maintained over the additional six months of treatment.

Merit Cudkowicz, M.D., co-principal investigator of the VALOR trial and co-founder of the

Northeast ALS Consortium, Director of the Healey & AMG Center for ALS, and Chair of

Neurology at Massachusetts General said “Tofersen lowered neurofilament levels by

approximately 40-50 percent. The combination of these biomarker results and the clinical

outcomes data provide additional evidence of tofersen's potential to effectively slow the

relentless progression of SOD1-ALS.”

The new analysis went one step further, comparing results in participants who received tofersen

at the beginning of the VALOR study to those with delayed initiation of treatment that began six

months later in the OLE.

CSF SOD1 protein levels were decreased by 21% in the group that started later in contrast to

33% in the early-start group. Similarly, plasma neurofilament levels were decreased by 41% in

the delayed-start group and 51% in the early-start group.

It was determined that earlier initiation of tofersen significantly slowed the decline of clinical

function, respiratory function, muscle strength, and quality of life and the data suggested that

earlier initiation also reduced the risk of permanent ventilation and death.

Most adverse events were mild to moderate with many being related to the lumbar puncture.

36.5 percent of participants who received tofersen in the VALOR study or the OLE did

experience a serious adverse event. However, only 17.3 percent chose to discontinue treatment

due to an adverse event. Sadly, 14 deaths were reported, but none were determined to be

related to tofersen.

Ionis initially developed the ASO, then licensed it to Biogen. Executive vice president, chief

scientific officer, and franchise leader for neurological programs at Ionis, C. Frank Bennett,

Ph.D., said "We are very pleased with these new 12-month data, which show that tofersen

slowed disease progression and lowered neurofilament levels. Together, these results offer
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compelling evidence of tofersen's potential to provide meaningful clinical benefit to people

living with SOD1-ALS."

Does this mean that Biogen will seek to gain regulatory approval for tofersen? Vice president

and head of Biogen’s neuromuscular development unit, Toby Ferguson, MD, Ph.D., said that

“Biogen is engaging with [the U.S. Food and Drug Administration] and regulators around the

world, the medical community and patient advocacy groups and will provide updates on next

steps when appropriate.”

In the meantime, Biogen is continuing to offer tofersen through their compassionate use

program, in which eligible SOD1-ALS patients may receive the treatment before it is licensed.

Tofersen is also being studied in the Phase 3 ATLAS study (2), in which presymptomatic

individuals with a SOD1 mutation and biomarker evidence of disease activity receive tofersen.

The goal of this study is to determine whether tofersen can delay clinical onset of the disease

when individuals receive it before displaying symptoms. Since the new analysis of the integrated

data from VALOR and its OLE show that tofersen is more effective for those who begin tofersen

earlier in the disease, it will be interesting to discover whether this trend carries over to those

who are presymptomatic.

It may simply be a matter of time before an ASO that treats ALS is approved, as multiple ASOs

are now in development to treat different genetic causes of ALS with Biogen and Ionis leading

the way with multiple candidates. Afinersen is another ASO that has been created to treat a

single individual with ALS. It was tested in a study led by Robert H. Brown, MD, DPhil and

Jonathan Watts, Ph.D., after being engineered in the RNA Therapeutics Institute at UMass Chan

Medical School. The unwavering dedication and efforts of our community and many nonprofits

will hopefully produce results soon to provide treatments to many people currently living with

ALS.

References:

1. Miller T, Cudkowicz M, Shaw PJ, Andersen PM, Atassi N, Bucelli RC, Genge A, Glass J, Ladha S, Ludolph AL, Maragakis NJ, McDermott CJ,
Pestronk A, Ravits J, Salachas F, Trudell R, Van Damme P, Zinman L, Bennett CF, Lane R, Sandrock A, Runz H, Graham D, Houshyar H, McCampbell
A, Nestorov I, Chang I, McNeill M, Fanning L, Fradette S, Ferguson TA. Phase 1-2 Trial of Antisense Oligonucleotide Tofersen for SOD1ALS. N Engl J
Med. 2020 Jul 9;383(2):109-119. doi: 10.1056/NEJMoa2003715. PMID: 32640130.

2. Benatar M, Wuu J, Andersen PM, Bucelli RC, Andrews JA, Otto M, Farahany NA, Harrington EA, Chen W, Mitchell AA, Ferguson T, Chew S,

Gedney L, Oakley S, Heo J, Chary S, Fanning L, Graham D, Sun P, Liu Y, Wong J, Fradette S. Design of a Randomized, Placebo-Controlled, Phase 3

Trial of Tofersen Initiated in Clinically Presymptomatic SOD1 Variant Carriers: the ATLAS Study. Neurotherapeutics. 2022 May 18. doi:

10.1007/s13311-022-01237-4. Epub ahead of print. PMID: 35585374.

“The views, opinions, findings, and conclusions or recommendations expressed in these articles and highlights are strictly those of the author(s)

and do not necessarily reflect the views of the Oligonucleotide Therapeutics Society (OTS). OTS takes no responsibility for any errors or omissions

in, or for the correctness of, the information contained in these articles. The content of these articles is for the sole purpose of being informative.

The content is not and should not be used or relied upon as medical, legal, financial, or other advice. Nothing contained on OTS websites or

https://alsnewstoday.com/news-posts/2022/06/08/als-progression-slows-better-with-earlier-tofersen-start-data-shows/
https://www.biogen.com/en_us/access-programs.html
https://www.biogen.com/en_us/access-programs.html
https://www.biogen.com/en_us/pipeline.html
https://www.ionispharma.com/ionis-innovation/pipeline/
https://www.oligotherapeutics.org/a-potent-aso-shows-encouraging-results-in-a-single-patient-pilot-study-for-als/
https://www.umassmed.edu/rti/
https://www.umassmed.edu/rti/
https://www.oligotherapeutics.org/a-potent-aso-shows-encouraging-results-in-a-single-patient-pilot-study-for-als/


published articles/highlights is intended by OTS or its employees, affiliates, or information providers to be instructional for medical diagnosis or

treatment. It should not be used in place of a visit, call, consultation, or the advice of your physician or other qualified health care provider.

Always seek the advice of your physician or qualified health care provider promptly if you have any healthcare-related questions. You should

never disregard medical advice or delay in seeking it because of something you have read on OTS or an affiliated site.”


