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Onasemnogene abeparvovec

Approved indication: spinal muscular atrophy

Zolgensma (Novartis)
vials containing 2x10" vector genomes/mL

Spinal muscular atrophy is an autosomal recessive
genetic disorder. Mutations in the survival motor
neuron (SMN) 1 gene lead to a deficiency of SMN
protein. This results in the loss of motor neurons and
therefore reduced muscle function. The severity of the
disease depends on how much SMN protein can be
produced by another gene (SMN2). In the most severe
form of the disease, spinal muscular atrophy type 1
(SMA1), the infant is unable to sit upright and usually
requires ventilation before the age of two years.

As there is no effective treatment for spinal muscular
atrophy there has been research into gene therapy
to correct the underlying disorder. Infusing a copy

of the gene could increase concentrations of SMN
protein. A phase | study tried gene therapy in 15
infants with SMAI. Following a single infusion of
genetic material at 3-6 months of age, the infants’
motor function improved. They were all still alive at
20 months of age and did not require permanent
mechanical ventilation.!

Onasemnogene abeparvovec is a genetically
engineered copy of the human SMN gene delivered
by an adeno-associated viral vector. The dose is
determined by the weight of the child and is given
by intravenous infusion over one hour. The vector
spreads through the body and is shed in saliva, urine
and the faeces. Most of it is cleared within one month
and the virus is not expected to cause infections.

An open-label phase Il trial in the USA enrolled 22
babies (mean age 3.7 months) with SMAI. They had
bi-allelic mutations of the SMN1 gene with one or
two copies of the SMN2 gene. After a single infusion
of onasemnogene abeparvovec, they were followed
up until they were 18 months old. By this age, 59%
(13/22) were able to sit for at least 30 seconds and
82% (18/22) did not require ventilation. One infant
died during the trial.?

A similar trial in Europe treated 33 patients (mean age
4.1 months). By 18 months 44% (14/32) had been able
to sit for at least 10 seconds and 97% (31/32) did not
require ventilation. One infant died.?

Another open-label trial investigated giving
onasemnogene abeparvovec to babies who were
expected to develop spinal muscular atrophy. These
presymptomatic babies had bi-allelic mutations
with two or three copies of SMN2. They were
treated before they were six weeks old. All of the 14
children with two copies of SMN2 were able to sit

Full text free online at nps.org.au/australian-prescriber

<ustralian Prescriber
VOLUME 45 : NUMBER 4 : AUGUST 2022

independently for at least 30 seconds by the age of
18 months.* The 15 children with three copies of SMN2
were all able to stand for at least three seconds at the
age of two years and 14 were able to walk.**

Adverse reactions to onasemnogene abeparvovec
are common. A review of safety data from several
trials identified hepatotoxicity, thrombocytopenia,
and cardiac adverse events as potential problems.®
Liver function tests, platelet counts and troponin
concentrations therefore require monitoring. To
reduce the effect on liver function, prednisolone

is recommended for 30 days, starting before the
infusion. Patients are also at risk of immune reactions
and thrombotic microangiopathy. Approximately half
of the patients will develop a fever after treatment.

While the quantity of long-term data is limited by the
rarity of the disease, the children from the phase |
trial have now been followed up for five years. The 10
who received the therapeutic dose of onasemnogene
abeparvovec all survived and did not require
permanent ventilation.”

Although the outcomes for children given
onasemnogene abeparvovec appear better than the
historical outcomes in SMAI,%3 there is still substantial
motor impairment. Patients who have already had
irreversible damage to their motor neurons may be
less likely to benefit from therapy. Experience in
Australia with onasemnogene abeparvovec supports
early treatment.® The Australian indication includes
presymptomatic cases and the approval is restricted
to infants under nine months old.

REFERENCES

1. Mendell JR, Al-Zaidy S, Shell R, Arnold WD, Rodino-Klapac LR,
Prior TW, et al. Single-dose gene-replacement therapy for
spinal muscular atrophy. N Engl J Med 2017;377:1713-22.
https://doi.org/10.1056/NEJM0al706198

2. Day JW, Finkel RS, Chiriboga CA, Connolly AM, Crawford TO,
Darras BT, et al. Onasemnogene abeparvovec gene
therapy for symptomatic infantile-onset spinal muscular
atrophy in patients with two copies of SMN2 (STRIVE):
an open-label, single-arm, multicentre, phase 3 trial.

Lancet Neurol 2021;20:284-93. https://doi.org/10.1016/
s1474-4422(21)00001-6

3. Mercuri E, Muntoni F, Baranello G, Masson R,
Boespflug-Tanguy O, Bruno C, et al; STRIVE-EU study group.
Onasemnogene abeparvovec gene therapy for symptomatic
infantile-onset spinal muscular atrophy type 1 (STRIVE-EU):
an open-label, single-arm, multicentre, phase 3 trial.

Lancet Neurol 2021;20:832-41. https://doi.org/10.1016/
s1474-4422(21)00001-6

4. Strauss KA, Farrar MA, Muntoni F, Saito K, Mendell JR,
Servais L, et al. Onasemnogene abeparvovec for
presymptomatic infants with two copies of SMN2 at risk for
spinal muscular atrophy type 1: the Phase Il SPRINT trial.
Nat Med. 2022 [Epub 2022 Jun 17] https://doi.org/10.1038/
s41591-022-01866-4

5. Strauss KA, Farrar MA, Muntoni F, Saito K, Mendell JR,
Servais L, et al. Onasemnogene abeparvovec for
presymptomatic infants with three copies of SMN2 at risk
for spinal muscular atrophy: the Phase [l SPRINT trial.

Nat Med. 2022 [Epub 2022 Jun 17] https://doi.org/10.1038/
$41591-022-01867-3

[(COEEIETM  © 2022 NPS MedicineWise


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.nps.org.au/australianprescriber
https://www.nps.org.au/australian-prescriber/articles/new-drugs-transparency-1
https://doi.org/10.1056/NEJMoa1706198
https://doi.org/10.1016/s1474-4422(21)00001-6
https://doi.org/10.1016/s1474-4422(21)00001-6
https://doi.org/10.1016/s1474-4422(21)00001-6
https://doi.org/10.1016/s1474-4422(21)00001-6
https://doi.org/10.1038/s41591-022-01866-4
https://doi.org/10.1038/s41591-022-01866-4
https://doi.org/10.1038/s41591-022-01867-3
https://doi.org/10.1038/s41591-022-01867-3
https://doi.org/10.18773/austprescr.2022.044
https://doi.org/10.18773/austprescr.2022.044

<ustralian Prescriber
VOLUME 45 : NUMBER 4 : AUGUST 2022

6. Day JW, Mendell JR, Mercuri E, Finkel RS, Strauss KA,
Kleyn A, et al. Clinical trial and postmarketing safety The Transparency Score is explained in New drugs:
of onasemnogene abeparvovec therapy. Drug Saf T T T T T
2021:44:1109-19. https://doi.org/10.1007/540264-021-01107-6.  transparency, Vol 37 No 1, Aust Prescr 2014;37:27.

202144019, htpsidolora/ 10 A ..... h ...... h .................................................. df ............ |
7. Mendell JR, Al-Zaidy SA, Lehman KJ, McColly M, Lowes LP, t the time the comment was prepared, information

Alfano LN, et al. Five-year extension results of the phase 1 about this drug was available on the websites of
START trial of onasemnogene abeparvovec in spinal L . .

muscular atrophy. JAMA Neurol 2021;78:834-41. the FoodandDrugAdmlnlstrat|on in the USA, the
https://doi.org/10.1001/jamaneurol.2021.1272 European Medicines Agency and the Therapeutic

8. D’Silva AM, Holland S, Kariyawasam D, Herbert K, Barclay P,
Cairns A, et al. Onasemnogene abeparvovec in spinal S LR IR R
muscular atrophy: an Australian experience of safety and
efficacy. Ann Clin Transl Neurol 2022;9:339-50.
https://doi.org/10.1002/acn3.51519

Full text free online at nps.org.au/australian-prescriber 141


http://www.nps.org.au/australianprescriber
https://doi.org/10.1007/s40264-021-01107-6
https://doi.org/10.1001/jamaneurol.2021.1272
https://doi.org/10.1002/acn3.51519
https://www.nps.org.au/australian-prescriber/articles/new-drugs-transparency-1
https://www.nps.org.au/australian-prescriber/articles/new-drugs-transparency-1
http://www.fda.gov/
http://www.ema.europa.eu/ema/
http://www.tga.gov.au/industry/pm-auspar.htm
http://www.tga.gov.au/industry/pm-auspar.htm

