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Atrofia Muscolare Spinale (SMA)

 Trasmissione AR cromosoma 5 (gene SMN)

 Degenerazione progressiva dei motoneuroni delle corna anteriori del 

midollo spinale

 Incidenza: 1:10.000; prevalenza 3/100.000

 1 persona su 40-60 è portatore sano

 In base al decorso clinico è classificata: 

- tipo I Malattia Werdnig-Hoffmann, forma infantile acuta

- tipo II Malattia Werding-Hoffmann, forma intermedia

- tipo III Sindrome Kugelberg-Welander, forma cronica

- tipo IV Esordio 2°-3° decade
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SMA 

type

Age at 

symptom 

onset

Maximal 

motor 

function 

achieved

Incidence Survival

Type 0 Prenatal __ < 1month

Type I 0–6 mo
Never sits 

unsupported

• 3.2–7.1 per 100,000 live births

• Due to high mortality rate (often 

not surviving beyond 2 years of 

age without intervention)

< 2 years (10% survival)

Type II 7–18 mo

Sits, may 

stand, never 

walks

1.0–5.3 per 100,000 live births3 = 70% alive at 25 years

Type III >18 mo Walks 1.5–4.6 per 100,000 live births Almost normal

Type IV
Second or 

third decade
Walks unaided 1 in 300,000 live births Normal

Types of SMA 5q

3



Confidential and Proprietary

Summary of the genetics of SMA
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Nusinersen: Mechanism of action
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Nusinersen modifies splicing of SMN2

precursor mRNA, thereby promoting increased 

production of full-length SMN protein



NUSINERSEN



Increased Muscle Function Scores in Nusinersen-treated 

Infants with SMA Compared to Natural History (PNCR)  
As of January 26th, 2016

Mean Value* 

7

Individual CHOP INTEND Change Scores: 

12 mg Cohort (N=15)

• Infants continue to demonstrate increases in motor function scores with a mean 

increase of 22.2 points at 26 months 

PNCR Natural 

History

Individuals 
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*Mean value calculated based on patient values at each time point.
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Outcome, n 

(%)

Sham procedure 

control 
Nusinersen 

Death or 

permanent 

ventilation

28 (68) 31 (39)

Alive and no 

permanent 

ventilation

13 (32) 49 (61)

ENDEAR (CS3B) EOS analysis: Event-free survival

All infants randomized who received at least one dose of nusinersen or sham procedure control were included in the analysis. aEvent-free survival = time to death or permanent ventilation (permanent ventilation was defined as tracheostomy 

or ≥16 hours ventilatory support per day for >21 days in the absence of acute reversible event in the determination of an independent endpoint adjudication committee). bLog-rank statistical test stratified by disease duration. cEstimated from 

the Kaplan-Meier method. Finkel R, et al. N Engl J Med 2017;377:1723-1732

Significantly prolonged event-free survivala in nusinersen-treated infants (HR, 0.53; P=0.005b)

Note: Copyright privileges for adapted figure 

allow for inclusion in external presentations, but 

not for external distribution. I+E+R+
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ENDEAR (CS3B) EOS analysis: Change in total motor 

milestones (HINE Section 2) over timea

10

aMean changes from Baseline  in HINE-2 total motor milestone scores including al 8 assessments at the Day 64, 183, 302, or 394 study visits among all infants in the efficacy set. Finkel R, et al. N Engl J Med 2017;377:1723-1732

Improvements in HINE motor milestone total scores in nusinersen-treated infants did not plateau 

compared with an overall decrease in sham control infants

Note: Copyright privileges for adapted figure 

allow for inclusion in external presentations, but 

not for external distribution. I+E+R+

Sham control 37 30 23 16 11

Nusinersen 73 66 59 36 26
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Messina

Roma (BG e Gemelli)

Genova

Milano

EAP in Italian Centres

Novembre 2016: avvio in Italia del programma di accesso 
ampliato (EAP) basata sull’uso di nusinersen. 5 Centri 
italiani coinvolti. Nusinersen disponibile per uso 
compassionevole per neonati e bambini con SMA di tipo 1.

Trattati bambini di diverse età e differenti stadi di malattia. 

Creazione di una lista nazionale

Criteri di priorità: età come primo filtro; neonati appena 
diagnosticati in cima alla lista.



• Spinraza è il primo ed unico farmaco indicato per il trattamento 

della SMA), che è una delle principali cause genetiche di mortalità 

infantile

• Spinraza è un farmaco “disease‐modifying” in grado di aumentare il 

livello della proteina SMN nei pazienti con SMA in modo tale da 

ottenere miglioramenti nella sopravvivenza e le capacità motorie, 

rallentando notevolmente la progressione della malattia. 

• Poiché il numero di pazienti affetti da SMA è basso, Spinraza è stato 

qualificato come “medicinale orfano”.

• E’ stata riconosciuta a Spinraza, da parte di AIFA, l’innovatività

permettendo l’inclusione del farmaco nel fondo per l’aquisto dei 

medicinali innovativi. 
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Risdiplam Clinical Development Program

FIREFISH1
Type 1 SMA

1–7 months old

Part 2: Confirmatory
Open-label
Dose level selected from Part 1
N=40*

Part 1*: Dose-finding
Several risdiplam dose levels
N=21

Risdiplam

12 months 24 months

Extension

Risdiplam dose 
selected for Part 2

Risdiplam

Open-label extension 
Risdiplam dose level 1

Risdiplam dose level 2

RAINBOWFISH:
Planned study in 

presymptomatic SMA
2–4 SMN2 copies
Birth–6 weeks old

Safety, efficacy and PK/PD Risdiplam; no placebo (2 years)

12 months 24 months

SUNFISH2

Type 2 or 3 SMA
2–25 years old

Part 2: Confirmatory
Dose level selected from Part 1
Risdiplam:placebo, 2:1
N=168*

Part 1: Dose-finding
Risdiplam:placebo, 2:1
N=51

Risdiplam Risdiplam Extension
Placebo

Open-label extension
Risdiplam dose level 2
Placebo

Risdiplam dose level 1

Risdiplam dose 
selected for Part 2

Placebo

Safety and PK/PD
Non-naïve patients 
with Type 2 or 3 SMA 
N=40* 

JEWELFISH3

Type 1 - 3 SMA
6 months–60 years old

Risdiplam†; no placebo (2 years)

*Target enrollment; †same dose as in SUNFISH.
PK, pharmacokinetics; PD, pharmacodynamics; SMA, spinal muscular atrophy; SMN, survival of motor neuron.
Gorni K, et al.; Presented at Cure SMA - 2018 Annual Conference CSMA.
Clinicaltrials.gov; 1. NCT02913482; 2. NCT02908685; 3. NCT03032172. (Accessed March 2018).

https://clinicaltrials.gov/ct2/show/NCT02913482
https://clinicaltrials.gov/ct2/show/NCT02908685
https://clinicaltrials.gov/ct2/show/NCT03032172
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FIREFISH Part 1 Interim Data: Age of Babies and 
Duration of Exposure to Treatment

• Median exposure to treatment: 6.05 months (range: 0.7–16.9 months).

PNRC (Finkel) Natural 
History Study, 20141†: 

Start of dosing 

Prior to treatment

Exposure to risdiplam

Death (unrelated to treatment)Age (Months)*
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n
th
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

75% 
event free

50% 
event free

25% 
event free

*Study duration is measured from the start date of the first dose to the date of data extraction. Deaths were not related to study treatment, one death was 
due to aspiration and one death was due to pneumonia. Data cut: 24 May 2018. 
†The median age at the combined endpoint for subjects with two SMN2 copies was 10.5 months (IQR 8.1–13.6);1 event free = alive and no need for 
permanent ventilation (defined as ≥16 hours per day continuously for ≥2 weeks).1

Baranello G, et al.; Presented at Cure SMA - 2018 Annual Conference CSMA.
1. Finkel R, et al. Neurology 2014; 83(9): 810-817.
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CHOP-INTEND Score: Individual Patient Plots Show 
Continuous Improvement from Baseline

Median change from baseline in 
CHOP-INTEND score was:

Age (Months)
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*Denotes low starting dose

Aged 
3-5 

months

Aged
5-7 

months
Overall 

Day
56

8.0 
(n=6)

4.5 
(n=14)

5.5
(n=20)

Day
119

13.5
(n=4)

11.0 
(n=12)

12.5
(n=16)

Day
182 

20.5
(n=2)

11.0 
(n=9)

14.0
(n=11)

Intent-to-treat patients from FIREFISH Part 1. Data cut-off: 24th May 2018. 
CHOP-INTEND, Children's Hospital of Philadelphia Infant Test of Neuromuscular Disorders; IQR, interquartile range. 
Baranello G, et al.; Presented at Cure SMA - 2018 Annual Conference CSMA.
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scAAV ITR Continuous Promoter Human SMN Transgene scAAV ITR

KEY COMPONENTS PURPOSE

Recombinant AAV9 capsid shell
• Ability to deliver across the blood brain barrier (BBB) and into the spinal cord 

- Avoids the need for intrathecal delivery when treating infants

• Non-replicating virus does not modify the existing DNA of the patient

scAAV ITR (self-complementary DNA technology) • Enables rapid onset of effect, which is key in a quickly deteriorating population

Continuous promoter • Activates the transgene to allow for continuous and sustained SMN expression

Human SMN transgene • Full copy of a stable, functioning SMN gene that is introduced into the cell’s nucleus

Recombinant AAV9 

Capsid Shell

Rendering adapted from DiMattia MA, et al. Structural Insight into the Unique Properties of Adeno-Associated Virus Serotype 9. J Virol 2012;86:6947–58

Gene therapy is the right approach for SMA: Monogenic mutation that drives the pathology

AVXS-101: An Innovative Treatment Approach for SMA
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SURVIVAL DATA

• 15/15 reached 20 mo. event-free (8% NHx)

• 15/15 reached 13.6 mo. event-free (25% NHx)

• 15/15 reached 10.5 mo. event-free (50% NHx)

• 15/15 reached 8.1 mo. event-free (75% NHx)

• One subject in low-dose cohort (6.7x1013 vg/kg) met 

ventilatory endpoint (16 hours of use daily) at age 28.8 

months  

• This was due to hypersalivation. Following surgical 

ligation of the salivary glands, the child’s ventilatory 

requirement subsequently lessened to less than 16 hours 

per day

SURVIVAL DATA SUMMARY

15/15 (100%) reached 20 months of age event-free1 (vs 8% natural history2)

Effect on Survival*: 
100% Survival vs 8% for Natural History at 20 Months of Age

AVXS-101 

study1

PNCR study2

Censored

Cohort 2 (n=12)

Baseline Age (months): 3.1 [median]

Current Age (months): 25.7 [median]

Mean CHOP INTEND Increase: 24.7 points





Polineuropatia 

amiloidosica 

legata alla 

transtriretina

(TTR-FAP

o hATTR)

- Sindrome del Tunnel carpale

- Polineuropatia assonale sensori-motoria

- Cardiopatia

- Disautonomia

Ipotensione ortostatica

Diarrea/Stipsi

Impotenza

Disturbi della sudorazione

Salivazione ridotta

- Perdita di peso

- Opacità del vitreo



Prevalence

North Portugal: 151    /  100,000

North Sweden: 104    /  100,000

Majorca, Spain: 5    /  100,000

Cyprus: 3.7 /  100,000 

Japan: 0.87-1.1  /  1,000,000

Nagano: 11-15.5   /  1,000,000

Kumamoto: 10.2        /  1,000,000

France 3-4         /   1,000,000

Sicily 8.8         /   1,000,000



Progressive 

axonal symmetric 

sensory-motor 

neuropathy

Family history

Early autonomic dysfunction

Gastrointestinal complaints

Vitreous opacities

Renal abnormalities

Cardiac hypertrophy, arrhythmias, 

ventricular blocks or cardiomyopathy

Unexplained weight loss

Additional alert signs:
• Rapid disease progression 

• Lack of response to prior therapies

 1 of

"Red-flag" symptom cluster recommended for hATTR 

amyloidosis presenting with polyneuropathy



Disease-modifying treatments
Approved and in development treatment options

1990      1995       2000       2005       2010       2011      2012      2014      2016      2018

Liver 

transplantation

Combined heart-liver
transplantation

Tafamidis approved 
in EU for stage 1 pts.

Alnylam siRNA
phase III trial 

started

IONIS ASO phase 
phase III trial startedDomino liver 

transplantation

AIFA evaluation

AIFA evaluation















UOC di Neurologia e M.N.M Centro Clinico Nemo Sud
Università di Messina per le Malattie Neuromuscolari


