
Journal Pre-proof

Elective Preterm Birth for Earlier Spinal Muscular Atrophy Treatment

Tamara Dangouloff, PhD, Frédéric Chantraine, MD PhD, Nadège Hennuy, MD,
Vincent Rigo, MD PhD, Sophie Tribolet, MD, Laura Vanden Brande, MD, Laurent
Servais, MD PhD

PII: S3117-387X(26)00008-X

DOI: https://doi.org/10.1016/j.omta.2026.201673

Reference: OMTA 201673

To appear in: Molecular Therapy Advances

Received Date: 19 August 2025

Revised Date: 14 October 2025

Accepted Date: 14 January 2026

Please cite this article as: Dangouloff T, Chantraine F, Hennuy N, Rigo V, Tribolet S, Brande LV, Servais
L, Elective Preterm Birth for Earlier Spinal Muscular Atrophy Treatment, Molecular Therapy Advances
(2026), doi: https://doi.org/10.1016/j.omta.2026.201673.

This is a PDF of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability. This version will undergo additional
copyediting, typesetting and review before it is published in its final form. As such, this version is no
longer the Accepted Manuscript, but it is not yet the definitive Version of Record; we are providing
this early version to give early visibility of the article. Please note that Elsevier’s sharing policy for the
Published Journal Article applies to this version, see: https://www.elsevier.com/about/policies-and-
standards/sharing#4-published-journal-article. Please also note that, during the production process,
errors may be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

© 2026 The Author(s). Published by Elsevier Inc. on behalf of The American Society of Gene and Cell
Therapy.

https://doi.org/10.1016/j.omta.2026.201673
https://doi.org/10.1016/j.omta.2026.201673
https://www.elsevier.com/about/policies-and-standards/sharing#4-published-journal-article
https://www.elsevier.com/about/policies-and-standards/sharing#4-published-journal-article


Jo
urn

al 
Pre-

pro
of



 1 

Elective Preterm Birth for Earlier Spinal  1 

Muscular Atrophy Treatment 2 

 3 

Tamara Dangouloff1 PhD, Frédéric Chantraine2 MD PhD, Nadège Hennuy3 MD, Vincent Rigo3 4 

MD PhD, Sophie Tribolet3 MD, Laura Vanden Brande4 MD, Laurent Servais1,5 MD PhD 5 

 6 

(1) Neuromuscular Reference Center, Department of Pediatrics, University Hospital Liège & 7 

University of Liège, Liège, Belgium 8 

(2) Department of Obstetrics and Gynecology, Centre Hospitalier Universitaire de Liège, Citadelle 9 

Hospital, Liege, Belgium 10 

(3) Division of Neonatology, University Hospital Liège, Hôpital de la Citadelle & University of 11 

Liège, Liège, Belgium 12 

(4) Department of Pediatrics, Centre Hospitalier Universitaire de Liege, Citadelle Hospital, Liege, 13 

Belgium 14 

(5) MDUK Oxford Neuromuscular Centre & NIHR Oxford Biomedical Research Centre, University 15 

of Oxford, Oxford, UK 16 

 17 

Correspondence should be addressed to: Tamara Dangouloff, CRMN, Boulevard du XII de ligne, 18 

Hopital Citadelle, 4000 Liege, Belgium. Tel: +32 43215269. tamara.dangouloff@uliege.be 19 

 20 

Short title: Elective Preterm Birth for Earlier SMA Treatment 21 

 22 

 23 

  24 

Jo
urn

al 
Pre-

pro
of

mailto:tamara.dangouloff@uliege.be


 2 

Abstract  25 

Spinal muscular atrophy is a severe neuromuscular disorder in which early treatment significantly 26 

improves outcomes. Prenatal diagnosis, particularly in fetuses with two SMN2 copies, presents unique 27 

challenges. We report a late-preterm infant diagnosed in utero with homozygous SMN1 deletion and 28 

two SMN2 copies, whose older sibling developed motor deficits despite early postnatal treatment. 29 

Following multidisciplinary consultation, delivery was planned at 35+4 weeks to enable immediate 30 

therapy. The infant received oral risdiplam on day 2 of life, followed by intravenous onasemnogene 31 

abeparvovec on day 59. Neurofilament light chain levels were normal at birth and remained low, 32 

except for a transient rise after gene therapy. Initial motor development was normal until 2 months, 33 

when hypotonia appeared, followed by recovery and normalization by 5 months. This case suggests 34 

that planned preterm delivery with rapid postnatal treatment may be a pragmatic alternative to in utero 35 

therapy for high-risk spinal muscular atrophy, pending further longitudinal data. 36 

 37 

Introduction 38 

Spinal muscular atrophy (SMA) is a severe neuromuscular disorder where early treatment with 39 

risdiplam, nusinersen, or gene therapy can significantly improve outcomes.1,2 While newborn 40 

screening enables early diagnosis, limited data are available to guide management when the 41 

diagnosis is made in utero, particularly in foetuses with two copies of SMN2, who are at high risk of 42 

early-onset disease. Evidence suggests that degeneration begins in the third trimester, with 43 

biomarkers indicating substantial motor neuron loss in full-term newborns within the first days of life.3 44 

Recently, a foetus with SMA and two copies of SMN2 was successfully treated through the placenta, 45 

with the mother receiving oral risdiplam from 32 weeks 5 days’ gestation.4 Although promising, 46 

prenatal intervention raises complex medical, ethical, and logistical issues. To date, only this case has 47 

been reported, and the long-term safety of such interventions remains to be established. 48 

 49 

Patient details and clinical findings  50 

Here, we report a case of a female foetus identified with homozygous SMN1 deletion and two copies 51 

of SMN2, following amniocentesis. Her older sibling, diagnosed via newborn screening and treated at 52 

day 18, exhibited motor deficit by age 20 months despite early intervention.  53 
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Following multidisciplinary meetings involving maternal-fetal medicine specialists, neonatologists, and 54 

neuropaediatricians, preterm delivery was planned at 35 weeks and 4 days to enable early postnatal 55 

initiation of therapy while avoiding the risks associated with in utero intervention, balancing them with 56 

those related to late prematurity. 57 

The infant was delivered via C-section without complications (APGAR scores 7/8/9) and required non-58 

invasive ventilation from birth until day 3 of life, which was attributed to late prematurity. She was 59 

discharged on day 17 after achieving feeding autonomy and thermal regulation. Oral risdiplam was 60 

initiated on day 2 (D2) of life after MLPA confirmation of the diagnosis. Intravenous onasemnogene 61 

abeparvovec was administered at day 59 (D59). 62 

Importantly, light chain phosphorylated neurofilaments, a biomarker of neuronal destruction that is 63 

elevated in patients with two SMN2 copies—even when presymptomatically diagnosed via newborn 64 

screening 5—were within the normal range at birth and remained stable during the first weeks of life 65 

(<17pg/ml) Figure 1. The level increased during the switch from risdiplam to gene therapy (778pg/ml) 66 

and subsequently decreased but remained above normal values 6,7. Although normative data for 67 

premature infants remain limited, additional samples are being collected from healthy late preterm 68 

neonates to contextualize these findings.  69 

 70 

At 2 months of age, the infant showed no clinical signs of SMA. A CHOP INTEND was performed at 71 

that time, with a score of 47/64, which is normal for age. Between 2 and 4 months, axial hypotonia and 72 

loss of head control emerged, but neurological improvement was observed from 4 months, with 73 

normalization of tone and function by 5 months. Follow-up at 10 months remained positive, with the 74 

infant babbling and achieving age-appropriate gross motor milestones, including crawling, weight-75 

bearing on the lower limbs, and supported standing. No CMAPs or additional electrophysiological 76 

testing were performed. Clinical and biological follow-up is ongoing. 77 

 78 

Discussion 79 

Compared to in utero administration—which remains challenging from a regulatory (off-label use), 80 

ethical, and financial (as most payers would not reimburse risdiplam in this indication) standpoint—81 
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planned preterm delivery followed by immediate postnatal treatment offers a pragmatic and potentially 82 

safer alternative when prenatal diagnosis is established.  83 

While prenatal therapy remains an exciting avenue, evidence is still limited. Beyond the single 84 

published case of antenatal risdiplam administration—in which the child presented with an 85 

unexplained cerebral malformation not accounted for by genetic analysis—eight additional cases have 86 

recently been reported as a late-breaking news during the World Muscle Society 20258. In these 87 

cases, clinical evolution was favourable in infants with two SMN2 copies, whereas the infant with a 88 

single SMN2 copy required tracheostomy and gastrostomy. Although these preliminary observations 89 

are encouraging, they remain insufficient to establish safety and generalizability. Moreover, prenatal 90 

treatment raises important unresolved questions regarding foetal pharmacokinetics, placental transfer 91 

efficiency, and long-term safety, which must be addressed before broader implementation can be 92 

considered. 93 

 94 

Elective preterm delivery, while enabling earlier treatment, introduces its own risks. Late prematurity 95 

may be associated with respiratory distress, feeding difficulties, and thermoregulation challenges. In 96 

our case, these complications were transient and manageable, but they must be considered when 97 

evaluating the overall benefit-risk profile.  98 

Standard postnatal treatment, although effective in many cases, may be initiated too late to prevent 99 

irreversible motor neuron loss, particularly in infants with only two SMN2 copies. Biomarker data 100 

suggest that degeneration begins in the third trimester, underscoring the need for timely intervention. 101 

 102 

A recent report of premature dizygotic twins diagnosed with SMA and treated with onasemnogene 103 

abeparvovec at a corrected gestational age of 33 weeks and 5 days demonstrated favorable short-104 

term outcomes and normal neurodevelopment at 24 months, 9 further supporting the feasibility of this 105 

strategy.  106 

 107 

Our patient was treated with oral risdiplam on day 2 of life as a bridging therapy until intravenous gene 108 

therapy could be administered at day 59. This sequential approach may help minimize early motor 109 

neuron loss in high-risk infants allowing enabling treatment 4-5 weeks earlier than term, and 110 
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 5 

represents a practical compromise between the urgency of early treatment and the technical 111 

limitations of gene therapy in the immediate neonatal period. 112 

 113 

A limitation of this report is the relatively short follow-up period (10 months at the time of writing). 114 

Longer-term outcomes, including achievement of motor milestones and sustained neurodevelopment, 115 

are essential to determine the true impact of this strategy.  116 

Nonetheless, enthusiasm for preterm therapeutic strategies must be tempered by the current paucity 117 

of data. We advocate for systematic data collection and longitudinal follow-up across the SMA 118 

research community to better understand the burden and benefit of each approach—whether prenatal, 119 

preterm postnatal, or standard postnatal therapy. 120 

Multicenter registries and collaborative studies will be key to establishing evidence-based guidelines 121 

and ensuring safe, equitable access to early treatment strategies. 122 
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Dangouloff and colleagues report a case showing that elective late‑preterm 

delivery enables earlier postnatal treatment for fetuses with spinal muscular 

atrophy. Their findings suggest that planned preterm birth may offer a pragmatic 

alternative to in utero therapy, supporting timely neuroprotective intervention 

while avoiding prenatal treatment risks. 
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