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MEDIA & INVESTOR RELEASE 

 

Novartis shares Zolgensma long-term data 
demonstrating sustained durability up to 7.5 years 
post-dosing; 100% achievement of all assessed 
milestones in children treated prior to SMA symptom 
onset  
 

• Children in LT-001 treated after SMA symptom onset maintained or achieved 
additional milestones up to 7.5 years post one-time intravenous infusion 
 

• All children (100%) in the presymptomatic intravenous cohort of LT-002 
maintained or achieved all assessed motor milestones, including independent 
walking 
 

• To date, more than 3,000 children with spinal muscular atrophy have been 
treated with Zolgensma across clinical trials, managed access programs and 
in the commercial setting1  
 

• Additionally, children with SMA Type 2 treated with investigational intrathecal 
OAV101 maintained or achieved new development gains 

 

Basel, March 20, 2023 — Novartis today presented new data which underscore the 

transformational and sustained benefit of Zolgensma® (onasemnogene abeparvovec), an 

essential one-time gene therapy for the treatment of spinal muscular atrophy (SMA). Latest 

data from two Long-Term Follow-Up (LTFU) studies, LT-001 and LT-002, show the continued 

efficacy and durability of Zolgensma across a range of patient populations, with an overall 

benefit-risk profile that remains favorable.2,3 These data are among a Zolgensma data set 

being presented during the 2023 Muscular Dystrophy Association (MDA) Clinical and 

Scientific Conference, which also include, in part, real-world evidence data from the 

RESTORE registry. 

 

Highlighting the remarkable durability of Zolgensma, data from LT-001, an ongoing 15-year 

LTFU study of patients who completed the Phase 1 START study, showed that up to 7.5 

years post-dosing, children who were treated after presenting symptoms of SMA maintained 

all previously achieved motor milestones.2 During the time of LT-001, three additional patients 

also achieved the key milestone of “standing with assistance.”2 

 

“I have had the privilege of observing some of the children included in the LTFU studies since 

they started their Zolgensma clinical trial journey, and the fact that we’re seeing them maintain 

and, in some cases, gain motor milestones when they are nearly eight years old is truly 

transformational,” said Dr. Jerry R. Mendell of Nationwide Children’s Hospital. “These children 

now have an improved quality of life, vastly different from what would have been expected for 

them if they had not received treatment. I am excited to see the new possibilities that open up 

to the children, their families and others who may now be able to receive this treatment.” 

https://www.novartis.com/


 

 

 

 

   

 

 

Interim results from the 15-year LT-002 study, which includes both presymptomatic and 

symptomatic patient populations, as well as intravenous (IV) and intrathecal (IT) 

administration methods were also presented, with all patients (100%) maintaining motor 

milestones achieved during their respective parent studies in the follow-up period.  

 

Results from the IV cohort, which included 63 patients, demonstrated how a single 

administration of Zolgensma provided consistent, substantial and durable efficacy over time. 

Notably, in the presymptomatic IV cohort (n=25), all children (100%) either maintained the 

highest milestone achieved during the parent study (walking alone) or achieved the milestone 

by the data-cut off.3 In total, six patients treated prior to SMA symptom onset and 16 treated 

after SMA symptom onset achieved new motor milestones in the follow-up period. 

 

All 18 children in LT-002 who were treated with one-time investigational OAV101 IT, were 

alive, free from permanent ventilation and continued to show incremental gains in motor 

function as of the May 2022 data cut-off. Five of 16 patients who had a milestone assessment 

achieved new milestones during the long-term follow-up period, such as crawling, walking or 

standing with assistance.3  

 

The majority of patients in LT-002 (70.4%, 57/81) never received add-on therapy (76.2% of 

the IV cohort, 50% of the investigational OAV101 IT cohort). Among patients in the 

intravenous cohort, 24 of 25 (96%) patients treated before symptom onset achieved the motor 

milestone of walking alone prior to or without add-on therapy, and 30 of 32 (93.8%) patients 

treated after SMA symptom onset achieved the milestone of sitting without support prior to or 

without add-on therapy. 

 

“Data from the LT-001 and LT-002 studies showed that, regardless of the patient’s 

symptomatic status at the time of treatment, Zolgensma IV is an effective and durable 

treatment option. As the number of patients treated with gene therapy around the world 

continues to grow, our goal is that more patients, and even new SMA patient populations, will 

be able to experience the transformative impact of this treatment,” said Sitra Tauscher-

Wisniewski, MD, Vice President Clinical Development & Analytics, Novartis Gene Therapies. 

 

Long-Term Follow-Up (LTFU) Studies   

 

LT-001 

 

After the conclusion of the Phase 1 START study, 10 of 12 patients from cohort 2 (therapeutic 

dose) voluntarily enrolled in a 15-year ongoing observational long-term follow-up study (LT-

001).3 The mean age of enrolled patients was 7.1 years, and the mean time since 

administration of gene therapy treatment was 6.86 years. 

 

Findings for the therapeutic dose cohort (n=10) as of May 23, 2022 data cut:  

• All patients (100%) maintained previously achieved milestones.2 

• All patients (100%) were alive and free of permanent ventilation.2  

• All patients (100%) fed orally, and four (40%) did not require any feeding support.2 

• 70% of patients did not require regular, daily ventilatory support with BiPAP more than 

seven years post-dosing, demonstrating a decrease in the overall use of ventilatory 

support.2  

• Three patients (30%) gained the milestone of standing with assistance during the 

follow-up period. Two patients achieved this additional milestone without add-on 

therapy, and the remaining patient achieved it after the addition of nusinersen.2 

• Four of ten patients (40%) did not receive any add-on therapy in the follow-up period. 

Of the six patients who did, five did not achieve a new motor milestone following add-

on therapy.2 

 



 

 

 

 

   

 

There were no deaths, no serious treatment-emergent adverse events (TEAEs) related to 

study treatment and no serious TEAEs that resulted in study discontinuation.2 The most 

frequently reported events were acute respiratory failure, dehydration, and pneumonia (each 

in five patients, 38.5%).2 No new safety signals were identified.2 

 

LT-002 

 

LT-002 is a voluntary Phase 4 15-year ongoing follow-up safety and efficacy study of 

Zolgensma IV and investigational OAV101 in patients previously treated in the Phase 3 IV 

studies (STR1VE-US, STR1VE-EU, STR1VE-AP, SPR1NT) and the Phase 1 IT study 

(STRONG).3  

 

All patients, across all cohorts and parent studies, maintained previously achieved motor 

milestones.3 Of the 81 patients enrolled, 77 had at least one milestone assessment.3 In total, 

48 out of 77 (62.3%) either achieved a new motor milestone in LT-002 or had already 

achieved all motor milestones in the parent study.3 

 

IV cohort (n=63) findings as of May 23, 2022 data cut:  

• Twenty-five patients (39.7%) in the IV cohort were treated prior to SMA symptom 

onset and 38 patients (60.3%) were treated after SMA symptom onset. The mean age 

of patients was 3.7 years with a mean follow-up of 3.4 years.3  

• In the presymptomatic intravenous cohort, all four patients who did not achieve the 

motor milestone of “walks alone” in the parent study achieved this milestone during 

the follow-up period.3  

• Additionally, motor milestones such as “crawls” and “pulls to stand” were also 

achieved in the presymptomatic intravenous cohort during the follow-up period, 

reflecting the sometimes nonlinear nature of development in children with SMA.3 

• Thirty-two of 36 (88.9%) symptomatic patients in LT-002 achieved or maintained the 

milestone of “sitting without support.”3 

• For patients with at least two assessments available, clinically significant 

improvement of ≥3 points in HFSME was demonstrated in 13 (81.3%) patients treated 

prior to SMA symptom onset and 18 (66.7%) patients treated after SMA symptom 

onset.3  

 

IT cohort (n=18) findings as of May 23, 2022 data cut: 

• The mean patient age was 5.3 years with a mean follow-up of 3.6 years.3  

• In the follow-up period, all patients (100%) continued to show incremental gains and 

stability in motor function with the achievement of new motor milestones and 

maintenance of previously achieved milestones.3  

• For patients with at least two assessments available, six of 12 (50%) demonstrated a 

clinically significant improvement of ≥3 points in HFMSE. Three patients (25%) had 

more than a 10-point improvement.3 

• Five of 16 patients (31.3%) with at least one milestone assessment achieved a new 

motor milestone in LT-002.3 

 

The majority of patients across all cohorts 57 of 81 (76% IV and 50% IT) never received add-

on therapy.3 Twenty-four patients received add-on therapy with another disease modifying 

treatment; of those who received add-on therapy and had at least one motor milestone 

assessment, half (11 of 22) did not achieve a new milestone after initiation of add-on therapy.3 

 

There were no deaths and no TEAEs that resulted in study discontinuation.3 Of the 63 

patients who received OAV101 IV, 20 (31.7%) patients had at least one TEAE.3 The most 

frequently reported events were gastroenteritis, nasopharyngitis, pneumonia, respiratory 

distress, viral infection; each reported in two patients (3.2%).3 These events are common in  

children with SMA due to the underlying disease process.3 For the 18 patients who received 

OAV101 IT, two (11.1%) patients had at least one TEAE. Finally, no new safety signals were 

identified.3 



 

 

 

 

   

 

RESTORE Real-World Evidence 

Findings from the RESTORE registry were also presented at the MDA conference, 
demonstrating that patients with four or more copies of the survival motor neuron 2 (SMN2) 
gene treated with Zolgensma alone attained improvements in survival, motor function and 
achieved new milestones.4 Adverse events experienced by these patients were also found to 
be consistent with previously reported safety findings.4 These results continue to highlight the 
importance of early identification and intervention to optimize outcomes for all SMA patients.4 
The RESTORE registry is an ongoing, prospective, multicenter, multinational, observational 
study of patients with a diagnosis of SMA, including patients from the Zolgensma managed 
access programs and from partnering clinical sites with a planned follow-up of 15 years.4 The 
RESTORE registry provides real-world data to enhance the understanding of patients with 

SMA cared for in routine practice.4 

Disclaimer 
This press release contains forward-looking statements within the meaning of the United 
States Private Securities Litigation Reform Act of 1995. Forward-looking statements can 
generally be identified by words such as “potential,” “can,” “will,” “plan,” “may,” “could,” 
“would,” “expect,” “anticipate,” “seek,” “look forward,” “believe,” “committed,” “investigational,” 
“pipeline,” “launch,” or similar terms, or by express or implied discussions regarding potential 
marketing approvals, new indications or labeling for the investigational or approved products 
described in this press release, or regarding potential future revenues from such products. 
You should not place undue reliance on these statements. Such forward-looking statements 
are based on our current beliefs and expectations regarding future events, and are subject to 
significant known and unknown risks and uncertainties. Should one or more of these risks or 
uncertainties materialize, or should underlying assumptions prove incorrect, actual results 
may vary materially from those set forth in the forward-looking statements. There can be no 
guarantee that the investigational or approved products described in this press release will be 
submitted or approved for sale or for any additional indications or labeling in any market, or at 
any particular time. Nor can there be any guarantee that such products will be commercially 
successful in the future. In particular, our expectations regarding such products could be 
affected by, among other things, the uncertainties inherent in research and development, 
including clinical trial results and additional analysis of existing clinical data; regulatory actions 
or delays or government regulation generally; global trends toward health care cost 
containment, including government, payor and general public pricing and reimbursement 
pressures and requirements for increased pricing transparency; our ability to obtain or 
maintain proprietary intellectual property protection; the particular prescribing preferences of 
physicians and patients; general political, economic and business conditions, including the 
effects of and efforts to mitigate pandemic diseases such as COVID-19; safety, quality, data 
integrity or manufacturing issues; potential or actual data security and data privacy breaches, 
or disruptions of our information technology systems, and other risks and factors referred to in 
Novartis AG’s current Form 20-F on file with the US Securities and Exchange Commission. 
Novartis is providing the information in this press release as of this date and does not 
undertake any obligation to update any forward-looking statements contained in this press 
release as a result of new information, future events or otherwise. 
 

About Zolgensma 

Zolgensma® (onasemnogene abeparvovec) is the only approved gene therapy for the 

treatment of spinal muscular atrophy (SMA) and the only SMA treatment designed to directly 

address the genetic root cause of the disease by replacing the function of the missing or non-

working SMN1 gene to halt disease progression through sustained SMN protein expression 

with a single, one-time IV infusion. Zolgensma is now approved in more than 47 countries and 

more than 3,000 patients have been treated with Zolgensma globally across clinical trials, 

managed access programs, and in the commercial setting.1  Novartis Gene Therapies is 

unwavering in its commitment to reimagine the possibilities for children living with SMA and 

continues to evaluate Zolgensma across a robust clinical development program, as well as 

the investigational intrathecal administration of OAV101 in patients with later-onset forms of 

SMA.  



 

 

 

 

   

 

 

Novartis Gene Therapies has an exclusive, worldwide license with Nationwide Children's 

Hospital to both the intravenous and intrathecal delivery of AAV9 gene therapy for the 

treatment of all types of SMA; has an exclusive, worldwide license from REGENXBIO for any 

recombinant AAV vector in its intellectual property portfolio for the in vivo gene therapy 

treatment of SMA in humans; an exclusive, worldwide licensing agreement with Généthon 

for in vivo delivery of AAV9 vector into the central nervous system for the treatment of SMA; 

and a non-exclusive, worldwide license agreement with AskBio for the use of its self- 

complementary DNA technology for the treatment of SMA. 
 

About Spinal Muscular Atrophy 

Spinal muscular atrophy (SMA) is a rare, genetic neuromuscular disease and a leading 

genetic cause of infant death.5,6 Caused by the lack of a functional SMN1 gene, the most 

severe forms of SMA results in the rapid and irreversible loss of motor neurons, affecting 

muscle functions including breathing, swallowing and basic movement.7 Severity varies 

across a spectrum of types corresponding to the number of copies of the back-

up SMN2 gene.8 The majority (>70%) of patients with two copies of SMN2 develop Type 1, 

the most common form accounting for 60% of cases.9,10 Type 1 is severe and, left untreated, 

leads to death or the need for permanent ventilation by the age of two in more than 90% of 

cases.5,6 Most patients (>80%) with three copies of SMN2 develop Type 2, accounting for 

30% of cases.9 Left untreated, patients with Type 2 are unable to walk and will require a 

wheelchair, and more than 30% will die by age 25.11 Loss of motor neurons cannot be 

reversed, so it is imperative to diagnose SMA and begin treatment, including proactive 

supportive care, as early as possible to halt irreversible motor neuron loss and disease 

progression.12,13   

 

About Novartis 
Novartis is reimagining medicine to improve and extend people’s lives. We deliver high-value 
medicines that alleviate society’s greatest disease burdens through technology leadership in 
R&D and novel access approaches. In our quest to find new medicines, we consistently rank 
among the world’s top companies investing in research and development. About 106,000 
people of more than 140 nationalities work together to bring Novartis products to nearly 800 
million people around the world. Find out more at https://www.novartis.com 

 

Novartis is on Twitter. Sign up to follow @Novartis at https://twitter.com/novartisnews 

For Novartis multimedia content, please visit https://www.novartis.com/news/media-library 

For questions about the site or required registration, please contact media.relations@novartis.com  

 

References 

1. Novartis. 2023. Q4 2022 Results Investor presentation [PowerPoint Presentation]. Available at: 

https://www.novartis.com/sites/novartis_com/files/q4-2022-investor-presentation.pdf. Accessed February 

2023. 

2. Mendell J. et al. Long-Term Follow-Up of Onasemnogene Abeparvovec Gene Therapy in Symptomatic 

Patients with Spinal Muscular Atrophy Type 1. Abstract presented at the 2023 MDA Clinical & Scientific 

Conference. 19-22 March 2023. 

3. Connolly A. et al. Intravenous and Intrathecal Onasemnogene Abeparvovec Gene Therapy in Symptomatic 

and Presymptomatic Spinal Muscular Atrophy: Long-Term Follow-Up Study. Abstract presented at the 2023 

MDA Clinical & Scientific Conference. 19-22 March 2023.  

4. Finkel R. et al. Outcomes in Patients with Spinal Muscular Atrophy and Four or More SMN2 Copies Treated 

with Onasemnogene Abeparvovec: Findings from RESTORE Registry. Abstract presented at the 2023 

MDA Clinical & Scientific Conference. 19-22 March 2023.   

5. Anderton RS and Mastaglia FL. Expert Rev Neurother. 2015;15(8):895–908. 

6. Finkel RS, McDermott MP, Kaufmann P. et al. Neurology. 2014;83(9):810-7. 

7. Sugarman EA, Nagan N, Zhu H, et al. Eur J Hum Genet. 2012;20(1):27-32. 

8. Lorson CL, Rindt H, Shababi M. Hum Mol Genet. 2010;(15):111-8. 

9. Verhaart IEC, Robertson A, Wilson IJ, et al. Orphanet J Rre Dis. 2017;4;12(1):124. 

10. Feldkötter M, et al. Am J Hum Genet. 2002;70:358–68. 

https://twitter.com/novartisnews
http://www.novartis.com/news/media-library
mailto:media.relations@novartis.com
https://www.novartis.com/sites/novartis_com/files/q4-2022-investor-presentation.pdf


 

 

 

 

   

 

11. Darras BT, Finkel RS. “Natural history of spinal muscular atrophy.” In: Sumner CJ, Paushkin S, Ko CP, eds. 

Spinal Muscular Atrophy: Disease Mechanisms and Therapy, 2nd ed. London, UK: Academic 

Press/Elsevier;2017:399‒421. 

12. Soler‐Botija C, et al. Brain. 2002;125(7):1624-1634. 

13. Glascock J, Sampson J, Haidet-Phillips A, et al. J Neuromuscul Dis. 2018;5:145-158. 

 

# # # 

 

Novartis Media Relations 

E-mail: media.relations@novartis.com 

 

  

Central  North America  

Richard Jarvis +41 79 584 2326 Julie Masow +1 862 579 8456 

Anja von Treskow 

Anna Schäfers 

+41 79 392 9697 

+41 79 801 7267 

Michael Meo 

Mary Carmichael 

+1 862 274 5414 

+1 862 200 8344 

  
 

 

 

Switzerland 

Satoshi Sugimoto 

 

 

+41 79 619 2035 

  

    

Novartis Investor Relations 

Central investor relations line: +41 61 324 7944 

E-mail: investor.relations@novartis.com 

 

 

Central  North America  

Samir Shah +41 61 324 7944 Sloan Simpson +1 862 345 4440 

Nicole Zinsli-Somm +41 61 324 3809 Parag Mahanti +1 973 876 4912 

Isabella Zinck +41 61 324 7188 
  

 

 

mailto:media.relations@novartis.com
mailto:investor.relations@novartis.com

