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INTRODUCTION

Spinal Muscular Atrophy (SMA)
" A rare genetic disorder (incidence 1 in 10,000) causing progressive muscle weakness and respiratory failure [1, 2].

" Life expectancy around 2 years and infants are not able to achieve any motor milestones (sitting, walking) [3].

" Recent developments:
= Nusinersen (Spinraza®) [4]

= Onasemnogene abeparvovec-xioi (OA) (Zolgensma®) [5]

" Uncertainties about the long-term treatment effects and high drug costs.

= (Causes debate about the reimbursement of the drugs and pose challenges for patients and the healthcare systems [6-13]. Figure 1: Spinal Muscular Atrophy disease progression, figure made in BioRender

OBJECTIVE

The aim of this study is to conduct a comprehensive cost-effectiveness analysis of treating SMA Type | patients with OA compared to best supportive care (BSC) (with newly
published clinical data [14, 15]) from a societal perspective in the Netherlands with an early-treatment scenario.

METHODS

Parameter Base-case

: = |ndividual state-transition model, with 5 health states Utility value PAV 0.095
Stay Not sitting and : 3 bas_ed on gai.nin.g motor milestones, needing permanent Uti ?ty value n.ot.sitting and PAV free 0.190
Mg yee fie i Worsen assisted ventilation (PAV) and death [7]. Utility value sitting 0.600
= Lifetime horizon, with monthly cycles. The model consists Utility value walking 0.850

------ . . 1. A short-term model of 36 months that uses data Monthly costs n.ot.5|tt|ng and PAV iree € 12,836
; : . : Monthly costs sitting € 12,485
-= from clinical trials. .

Monthly costs walking € 6,935
One-time costs OA drug € 2,195,905

1. Improved

-
-

2. Along-term model that lasts up to 99 years.

Stay Sitting Discount rate costs 0.040
\/ independently Discount rate outcomes 0.015
Health state BSC OA treatment Table 2: Model inputs [10-13, 16, 17].
transition
: All patients start in ‘not sitting and PAV free’ state
2. | Improved ; | | 1. & 2. N/A STR1VE-US and STR1VE-EU (n=42) Assumptions:
l — 3. &4. NeuroNEXT  NeuroNEXT and STR1VE (n=58) - Motor milestones achieved before 36 months
; (n=16) (end of short-term model) sustain until death.
Stay Walking 5. SMA type Il patients (n=240) - Regression from higher health states to worse
independently 6. National life tables CBS health states is not possible.
7. Patients receiving non-invasive ventilation only (n=24)
Figure 2: Structure of Markov model for SMA type | [7]. Table 1: Data sources used for health state transitions [14, 18-21].

RESULTS

CE-plane BSC vs OA treatment Tornado diagram
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000,000 e o S
’ ’ € 170,000 € 220,000 € 270,000 € 320,000 € 370,000
Difference in QALYs ICER (€/QALY) € 257,717 €127,107 (CER (QALY)
¢ ICER SimU|ati0n A |CER determiniStiC Table 3: Outcomesfrom a societal perspectl'vel m Upper limit m Lower limit

Figure 3: Cost-effectiveness plane based on the PSA. Figure 6 & 7: Outcomes of the DSA presented in a tornado diagram.
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Figure 4: Markov traces of the OA treatment arm.

CONCLUSIONS
= |CER of €257,717 > threshold of €80,000 WTP in the Netherlands.

= Significant improvements in disease progression, motor skills, and quality of life compared to BSC.

= Substantial gains in life years 22.58 (25.05 — 2.46) and QALYs 15.66 (16.03—0.37).

= |CER ZIN: €352,095 (~27% reduction).

= Scenario analysis supported the recommendation of the Dutch Health Council for incorporating SMA in the Newborn Screening Program in the Netherlands [12].

REFERENCES

[1] Kolb, S. J. & Kissel, J. T. Spinal Muscular Atrophy. Neurologic Clinics vol. 33 831-846 Preprint at https://doi.org/10.1016/j.ncl.2015.07.004 (2015). [2] Mercuri, E. et al. Diagnosis and management of spinal muscular atrophy: Part 1: Recommendations for diagnosis, rehabilitation, orthopedic and nutritional care. Neuromuscular Disorders 28, 103—115 (2018). [3] Verhaart, I. E. C. et al. Prevalence, incidence and carrier frequency of 5g-linked spinal muscular atrophy - A literature review. Orphanet Journal of Rare Diseases vol. 12 Preprint at https://doi.org/10.1186/s13023-017-0671-8 (2017). [4] Food and Drug Administration (FDA). FDA
approves first drug for spinal muscular atrophy. https://www.fda.gov/news-events/press-announcements/fda-approves-first-drug-spinal-muscular-atrophy (2016). [5] Food and Drug Administration. FDA approves innovative gene therapy to treat pediatric patients with spinal muscular atrophy, a rare disease and leading genetic cause of infant | FDA. https://www.fda.gov/news-events/pmortalityress-announcements/fda-approves-innovative-gene-therapy-treat-pediatric-patients-spinal-muscular-atrophy-rare-disease (2019). [6] Broekhoff, T. F. et al. Early Cost-Effectiveness of Onasemnogene Abeparvovec-xioi (Zolgensma) and
Nusinersen (Spinraza) Treatment for Spinal Muscular Atrophy | in The Netherlands With Relapse Scenarios. Value in Health 24, 759-769 (2021). [7] Wang, T., Scuffham, P., Byrnes, J. & Downes, M. Cost-effectiveness analysis of gene-based therapies for patients with spinal muscular atrophy type | in Australia. J Neurol 269, 6544—6554 (2022). [8] Malone, D. C. et al. Cost-effectiveness analysis of using onasemnogene abeparvocec (AVXS-101) in spinal muscular atrophy type 1 patients. J Mark Access Health Policy 7, 1601484 (2019). [9] Dean, R. et al. An updated cost-utility model for onasemnogene abeparvovec (Zolgensma®) in spinal
muscular atrophy type 1 patients and comparison with evaluation by the Institute for Clinical and Effectiveness Review (ICER). J Mark Access Health Policy 9, (2021). [10] National Institute for Health and Care Excellence. Onasemnogene abeparvovec for treating spinal muscular atrophy. www.nice.org.uk/guidance/hst15 (2021). [11] Institute for Clinical Economic Review. Spinraza® and Zolgensma® for Spinal Muscular Atrophy: Effectiveness and Value. Final Evidence Report. https://icer-review.org/programs/new-england-cepac/. (2019). [12] Zorginstituut Nederland. Pakketadvies sluisgeneesmiddelen onasemnogene abeparvovec

(Zolgensma®). www.zorginstituutnederland.nl (2021). [13] CADTH Common Drug Review. Pharmacoeconomic Report for Onasemnogene Abeparvovec (Zolgensma). (2021). [14] Mercuri, E. et al. Onasemnogene abeparvovec gene therapy for symptomatic infantile-onset spinal muscular atrophy type 1 (STR1VE-EU): an open-label, single-arm, multicentre, phase 3 trial. Lancet Neurol 20, 832—841 (2021). [15] Strauss, K. A. et al. Onasemnogene abeparvovec for presymptomatic infants with two copies of SMN2 at risk for spinal muscular atrophy type 1: the Phase IIl SPRINT trial. Nat Med 28, 1381-1389 (2022). [16] Klug, C. et al. Disease
burden of spinal muscular atrophy in Germany. Orphanet J Rare Dis 11, (2016). [17] Zorginstituut Nederland. Pakketadvies sluisgeneesmiddel nusinersen (Spinraza®) voor de behandeling van spinale musculaire atrofie (SMA). https://www.zorginstituutnederland.nl/publicaties/adviezen/2018/02/07/pakketadvies-nusinersen-spinraza-voor-de-behandeling-van-spinale-musculaire-atrofie-sma (2018). [18] Day, J. W. et al. Onasemnogene abeparvovec gene therapy for symptomatic infantile-onset spinal muscular atrophy in patients with two copies of SMN2 (STR1VE): an open-label, single-arm, multicentre, phase 3 trial. Lancet Neurol 20,
284-293 (2021). [19] Gregoretti, C. et al. Survival of patients with spinal muscular atrophy type 1. Pediatrics 131, (2013). [20] Zerres, K. et al. A collaborative study on the natural history of childhood and juvenile onset proximal spinal muscular atrophy (type Il and Ill SMA): 569 patients. JOURNALOF THE NEUROLOGICAL SCIENCES Journal of the Neurological Sciences vol. 146 (1997). [21] Kolb, S. J. et al. Natural history of infantile-onset spinal muscular atrophy. Ann Neurol 82, 883—891 (2017).



