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CASE REPORT

Sequential treatment with 
nusinersen, Zolgensma® and 
risdiplam in a paediatric 
patient with spinal muscular 
atrophytype 1: a case report
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1 Pediatric Neurology, Santobono-Pausilipon Children’s Hospital, Naples, Italy; 2 Rehabilitation 
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Spinal muscular atrophy (SMA) is an autosomal recessive neuromuscular disorder that causes 
muscle atrophy and weakness. While no specific therapies existed until a few years ago, sev-
eral effective disease-modifying treatments have become available in recent years. However, 
there are currently no recommendations on the management of therapy sequencing involving 
these new treatments. A 4-months-old girl with SMA type 1 and two copies of SMN2 was started 
on treatment with nusinersen resulting in significant improvement in her motor and respiratory 
function. However, after six doses, treatment was changed to Zolgensma® due to caregiver’s 
decision. In the months following the administration, the patient showed significant clinical im-
provement in motor performance. After 12 months, the child started therapy with risdiplam in 
another country. One year after the start of therapy with risdiplam further improvements in both 
motor and bulbar functions were highlighted. This case report raises a question: is a multiple 
consecutive theraphy more effective than monotherapy in SMA treatment? These results suggest 
the need to further explore the potential efficacy of a multidrug treatment.

Key words: gene replacement therapy, nusinersen, neurocognitive function, ona semnogene, abepar-
vovec, spinal muscular atrophy, risdiplam

Introduction
Spinal muscular atrophy (SMA) is a genetically inherited recessive neuromuscular disease 
caused by mutations in the survival motorneuron 1 (SMN1) gene located in the 5q13 
region on chromosome 5. SMA is characterized by a loss of motorneurons resulting in 
muscle wasting and weakness. The clinical severity of the disease is strongly related to the 
copy number of SMN2, an SMN1 paralogue that produces 10-15% of all functional SMN 
protein 1. For this reason, SMN2 has become an attractive target for drug development in 
recent years. In the last few years implementation of the standard-of-care recommenda-
tions for SMA and the development and approval of targeted disease-modifying therapies 
have improved patient survival and modified disease progression 2.
In May 2017, nusinersen became the first drug for the treatment of SMA to be approved 
by the European Medicines Agency (EMA) 3. Nusinersen is an antisense oligonucleotide 
compound that modifies pre-messenger RNA splicing of the SMN2 gene, there by pro-
moting full-length SMN protein production. Its safety and efficacy have been proven by 
numerous studies  4. In May 2019, the FDA approved the second drug for the specific 
treatment of SMA, Onasemnogene abeparvovec, which is an adeno-associated virus (AAV) 
vector-based gene therapy designed to deliver a functional copy of the human SMN gene. 
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It is authorized in SMA 5q patients with a biallelic mutation in the 
SMN1 gene and a clinical diagnosis of SMA type 1 or up to 3 copies 
ofthe SMN2 gene in the European Union 5. The rapid and early bene-
fits of onasemnogene abeparvovec have been demonstrated through 
numerous clinical trials and real-world studies 6-7. A new therapeutic 
option more recently made available is risdiplam, a small molecule 
that works by modifying the amount of SMN protein that’smade from 
the SMN2 gene which was approved by the United States Food and 
Drug Administration in August 2020 8.
In this exciting era where different treatment options are available for 
SMA patients, there is still limited data onthe use of different subse-
quential therapies. We report a paediatric female patient diagnosed 
with SMA type 1 who received consecutive therapy with nusinersen 
Zolgensma® and risdiplam.

Case report

A 4-months-old girl diagnosed with SMA type 1 at 3,5 months of age. 
The onset of the disease occurred at 3 months with generalized hypo-
tonia and loss of head control. Examination by the paediatric neurolo-
gist demonstrated tongue fasciculations, oral feeding difficulties due to 
inefficient sucking patterns, absent reflexes and proximal predominant 
weakness that was most severe in the lower limbs. Molecular genet-
ic testing revealed deletion of SMN1 and two copies of SMN2 which 
confirmed the diagnosis. Due to the evidenced dysphagia, PEG tube 
had been inserted endoscopically. At 4 months of age she was initiated 

on treatment with nusinersen resulting in significant improvement in 
her motor and bulbar function. At 9 months of age she has gained 
head control. At 15 months, she still could not sit up; videofluoroscopy 
demonstrated good liquids wallowing ability and she began to feed 
liquids orally again. The children’s hospital of Philadelphia infant test of 
neuromuscular disorders (CHOP INTEND scale) showed improvement 
in overall motor function (total score from 11 to 41) 9. However, after six 
doses, treatment was changed to Zolgensma® due to caregiver’s deci-
sion. She developed moderate/severe thrombocytopenia (platelet count 
32,000 per mm3) 1 week after onasemnogene abeparvovec admin-
istration; the deficit was treated with a bolus of Ig vein 0.8 mg/kg, and 
platelet counts normalized within 2 weeks. Hypertransaminasemia was 
reported in the third week after treatment (maximum ALT value 262 
units/L, maximum AST value 297units/L; alanineamino transferase 
(ALT) and aspartate aminotransferase (AST) values normalized after 
modifying the dosage of the immunomodulatory therapy with cortico-
steroids (prednisone 1,5 mg/kg/day), started at the dosage of 1mg/kg/
day one day before the treatment according to the EMA SmPCguide-
line. In the months following the administration the patient showed 
significant clinical improvement in motor performance, confirmed by 
the functional motor tests results measured by the CHOP INTEND scale 
(see Tab.  I for timeline and follow-up results). At 2 years, she began 
sitting with support, and at 27 months, she acquired independent sit-
ting. She also began to eat semisolids orally. 12 months after onasem-
nogeneabeparvovec administration the child started therapy with 
risdiplam in another country. One year after the start of therapy with ris-

Figure 1. Figure 1. Motor function assessed by CHOP-INTEND scale (total score) during follow-up.
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diplam, further improvements in both motor and bulbar functions were 
highlighted, reaching the maximum score on the CHOP INTEND scale 
(64/64) (Tab.  I, Fig.  1). Bulbar functions improved with mostly oral 
semisolid feeding and no respiratory exacerbations reported. A marked 
improvement in communication-social skills and adaptive skills was 
also highlighted, confirmed by the administration of the PEDI test (Pe-
diatric Evaluation of disability inventory, Computer adaptive test).

Discussion and conclusions

In the reported case, a child diagnosed with SMA 1 and subjected 
to sequential therapy with nusinersen, Zolgensma® and risdiplam 
showed continuous improvements in terms of motor function, bul-
bar function, adaptive behaviors and ADL. Nusinersen and risdiplam 
had no side effects. Zolgensma® caused hypertransaminasemia and 
thrombocytopenia, which resolved after week 4. This is the first re-
port of a therapeutic switch from nusinersen to onasemnogene abep-
arvovec to risdiplam in a child with SMA type 1. Previous studies 
suggest that onasemnogene abeparvovec may be safe even in pa-
tients previously treated with risdiplam 10. However, this case report 
raises a question: Is consecutive multiple therapy more effective than 
monotherapy in the treatment of SMA? It is interesting to underline 
that both the switch from nusinersen to Zolgensma® and from Zol-
gensma® to risdiplam was due to decision by the caregiver. Indeed, 
there are no clear and equal guidelines for all countries regarding 
the choice of therapies in SMA, where there are indications for all 
3 drugs and often the final decision is left to the patient or to the 
caregiver. Furthermore, the indications differ between countries and 
the parent may decide to move to another country to change therapy, 
as happened in the case reported. 
While the patient’s outcomes are extraordinary even compared to 
other real-world experiences 6,7, we cannot know whether the patient 
would have achieved the same goals with monotherapy. So is it right 
to totally entrust the choice of the drug to the family and what the 
effects totally delegated to the care giver? 
These results suggest on the one hand the need to further explore 
the potential efficacy of a multidrug treatment, on the other they 
highlight the need for clearer therapeutic decision-making guidelines 
for physicians.
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