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Abstract 

Spinal Muscular Atrophy (SMA) is an autosomal recessive neuromuscular disorder that causes muscle 
atrophy and weakness. Although at present there is no cure, several 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. An 11-year-old girl with SMA 
type 2 was initiated on treatment with nusinersen resulting in significant improvement in her motor and 
respiratory function. However, after nine doses, treatment was changed to the orphan drug risdiplam 
due to its more suitable route of administration given the patient’s recent history of coxalgia related 
to the spinal fusion surgery she underwent in January 2019. Five weeks into treatment with risdiplam 
the patient developed medication-related leucocytoclastic vasculitis and treatment was switched back to 
nusinersen.

This case report provides insight on how a patient that required several changes in therapy was managed 
in real-life clinical practice.
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Introduction
Spinal Muscular Atrophy (SMA) is an autosomal recessive neuromuscular disorder 

characterised by an insufficient level of Survival Motor Neuron (SMN) protein, coded by 
the SMN1 gene, that causes degeneration of motor neurons in the spinal cord and brain 
stem, resulting in progressive muscle atrophy and weakness [1]. Successful preclinical 
approaches enhancing SMN [2-4] led to clinical trials in humans with nusinersen, an antisense 
oligonucleotide that increases the synthesis of SMN protein via SMN2, [1] a paralogous gene 
of SMN1 that naturally produces a small fraction ~10-15% of functional SMN [5-7]. In May 
2017, nusinersen became the first drug capable of influencing the disease course of SMA to be 
approved by the European Medicines Agency [8] and to date, its efficacy and safety has been 
demonstrated in both children and adults [9-11]. Another treatment option that has recently 
become available is risdiplam, a small molecule that also increases the production of full-
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length SMN protein and that was approved by the United States’ 
Food and Drug Administration in August 2020 [12], becoming 
available through an Expanded Access Program in Spain. To date, 
there is limited evidence on the management of switches between 
these medications although a clinical trial is currently being 
conducted [13].

Case Presentation
In this case study, we report a paediatric female patient 

diagnosed with SMA type 2 at 20 months of age. She had good 
head control from 3-4 months and was able to sit unassisted by 
7-8 months of age. At 10 months she presented difficulty crawling, 
could not transition from sitting to standing and was unable to walk 
independently. Examination by the paediatric neurologist at 20 
months demonstrated absent reflexes and proximal predominant 
weakness that was most severe in the lower limbs. Molecular 
genetic testing revealed deletion of SMN1 and three copies of SMN2 
which confirmed the diagnosis. Throughout the years, the patient 

presented a progressive disease course, losing the ability to sit 
without support and requiring assistance with all basic activities 
of daily living and the use of an electric wheelchair. In 2018, at 
age 11, the patient was considered suitable for treatment with 
nusinersen. After the first few doses, the patient’s parents reported 
an improvement in motor function in the upper limbs, confirmed 
by the functional motor tests results measured by the Revised 
Upper Limb Module (RULM) (see Table 1 for timeline and follow-
up results). In January 2019, the patient underwent a planned 
posterior spinal arthrodesis. Despite the expected deterioration 
of the Hammersmith Functional Motor Scale Expanded (HFMSE) 
scores and Forced Vital Capacity (FVC) after the spinal fusion, a 
consistent improvement in the RULM scores was still observed. 
In July 2020, the patient was admitted to hospital with a coxalgia 
from a suspected infection related to the hardware inserted in the 
spinal fusion surgery, which resolved after receiving 12 weeks of 
antimicrobial therapy.

Table 1: Patient characteristics treatment and follow up periods.

Medication 
Received up to 

that Point

Weight 
(Kg)

Height 
(cm)

BMI 
(Kg/
m2)

Full Blood Count, 
Biochemistry, 
Coagulation

Functional Motor Tests
Respiratory 

Function 
Tests‡

CMAP Amplitude 
(mV)

HFMSE 
(out of 

66)

RULM (out 
37) FVC† FEV1† Ulnar Peroneal

Right Left

Baseline May 
2018 - 30 126 19 Normal 9 16 14 115.9 122 3 0.4

Nusinersen Started (July 2018)

Posterior Spinal Arthrodesis (January 2019)

8-month 
follow-up 

March 2019

5 doses of 
nusinersen 34 136 18 Normal 9 21 18 101 107 3.27 1.01

16-month 
follow-up 
November 

2019

7 doses of 
nusinersen 35 140 18 Normal 6 19 19 71.8 76.1 3.81 1.07

Last Nusinersen Dose Administered (May 2020)

Admission to Hospital with Coxalgia (July 2020)

24-month 
follow-up 

September 
2020 (delayed 

from July)§

9 doses of 
nusinersen

34 142 17 Normal 6 21 18 64.6 67.6 2.977 0.608
(10th dose not 
administered)

Risdiplam Started (December 2020) and Risdiplam Stopped (February 2021)

32-month 
follow-up 

March 2021

7 weeks of 
risdiplam 5mg/

day
32.5 146 15.2 Normal 6 18 18 46.7 51.1 2.437 0.927

Nusinersen Restarted (May 2021)

40-month 
follow-up 

November 21

3 doses of 
nusinersen 36 146 16.9 Normal 6 21 21 52 56 3.255 0.553

Source: BMI: Body Mass Index; CMAP: Compound Muscle Action Potential; HFMSE: Hammersmith Functional Motor 
Scale Expanded; FEV1: Forced Expiratory Volume in 1 second; FVC: Forced Vital Capacity; RULM: Revised Upper 
Limb Module. †: % of predicted value. §: The 24-month follow-up appointment was delayed because of an admission 
to hospital to treat a suspected infection resulting from the hardware inserted at the posterior spinal arthrodesis the 
patient underwent in January 2019.
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Given these recent events, at the 24-month follow-up visit it 
was decided to change the patient’s treatment to risdiplam due 
to its more convenient oral administration. This decision was 
made despite the limited evidence available at the time regarding 
switching between different drugs. In December 2020, the patient 
started daily treatment with 5mg of risdiplam, a standard dose for 
all patients weighing ≥20Kg [14]. In line with the findings from 
clinical trials that have so far reported dermatological side effects 
to be very common [14], five weeks into this new treatment the 
patient developed lower limb palpable purpura and oedema. She 
was referred to dermatology and risdiplam was withheld. The 
histological findings from the lesions’ biopsy were compatible 
with a diagnosis of leucocytoclastic vasculitis. By the end of the 
second week of monitoring, both the lesions and the oedema had 
spontaneously resolved, and risdiplam was restarted. However, 
two weeks later the lower limb purpura returned, and risdiplam 
was permanently discontinued. The decision to restart nusinersen 
was made in May 2021, using a shorter two-dose loading regimen 
as suggested by pharmacokinetic data [15]. Administration was 
carried out via ultrasound-guided lumbar puncture. By November 
2021, the patient’s positive response to nusinersen was evidenced 
by the regained improvement observed in RULM scores and 
respiratory function tests.

Our patient maintained motor stability after 12 months of 
discontinuing nusinersen, which leads us to wonder whether 
nusinersen had residual activity during this time. This case also 
showcases the deleterious effect of spinal fusion on HFMSE scores 
and FVC, which should be therefore interpreted with caution in 
this context. Thus, RULM scores should be the main outcome 
measure for monitoring disease progression in non-sitter patients 
that have undergone recent spinal surgery. Moreover, ultrasound-
guided lumbar puncture is a feasible option to continue nusinersen 
treatment in these patients.

Conclusion
Despite the discontinuation of nusinersen caused by the 

challenge of an intrathecal injection in a complex spine due to the 
natural progression of the disease, treatment with nusinersen 
showed better improvement in motor scales and absence of adverse 
events in comparison with risdiplam. Using ultrasound-guided 
lumbar puncture to administrate nusinersen is a technique that can 
be used in complex spines to ensure delivery of the drug directly 
into the CNS as conducted in real world evidence studies worldwide 
[16-18]. In this exciting era in which different therapeutic options 
are available for SMA patients, there is still limited data on the 
management of patients that require therapy changes. This case 
report provides insight on how a patient that required therapy 
sequencing was managed in real-life clinical practice. 
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