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SLA & 2021: a che punto siamo?
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SLA & medicina di precisione
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Different patients

Different patients



SLA & medicina di precisione
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ALS1-SOD1SLA & SOD1

SOD1: gene costituito da 5 esoni, >180 mutazioni crm21 
SOD1: proteina ubiquitaria, prevalentemente citosolica 
153 aa, 32 Kda, omodimero.  
0.1–0.2% delle proteine cellulari del SNC

Copper Zinc

Zinc loop

Electrostatic loop

Rosen et al., Nature 1993

Studies on aetiology and pathogenetic 
mechanisms

Preclinical trials for drugs, 
drug repurposing

ALS treatment
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https://www.nature.com/articles/nm1200_1320


ASOs nella SLA: dalla genetica al trattamento

Inhibition of mRNA 
splicing

Reduced 
translation

Induction of Rnase 
H endonuclease 
activity
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ASOs nella SLA: Tofersen
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Tofersen nella SLA
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Tofersen nella SLA: lo studio VALOR
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                      Aducanumab

Aducanumab is a human IgG1 anti-Aβ monoclonal 
antibody selective for Aβ aggregates. Biogen 
conducted two identically designed 18-month-
long randomized, double-blind, placebo-
controlled, parallel-group studies (301 and 302) 
that evaluated the efficacy, safety and 
pharmacokinet ic and pharmacodynamic 
properties of aducanumab. The double-blind 
placebo-controlled period was followed by a 
dose-blinded long-term extension. The two 
studies enrolled a total of 3285 participants at 
348 sites in 20 countries.

Clinica e biologia non sempre concordi: il caso dell’AD



Aducanumab Biomarkers Difference amongst individuals treated with 
aducanumab versus placebo, p value

Low dose High dose

Amyloid PET −0.179, p<0.0001 
n=100

−0.278, p<0.0001 
n=109

CSF analyte
β-amyloid1-42 CSF 179.57, p<0.0001 

n=33
318.88, p<0.0001 
n=17

p-Tau CSF −15.64, p=0.0035 
n=33

−22.44, p=0.0005 
n=17

t-Tau CSF −86.74, p=0.0148 
n=33

−112.05, p=0.0008 
n=17

Tau PET composite region

Frontal −0.049, p=0.0876 
n=14

−0.073, p=0.0212 
n=11

Medial temporal −0.115, p=0.0012 
n=14

−0.132, p=0.0005 
n=11

Temporal −0.065, p=0.1174 
n=14

−0.096, p=0.0304 
n=17

Aducanumab e M. di Alzheimer



Aducanumab Study/scales 301 302

Difference amongst individuals treated with aducanumab versus placebo

Low dose High dose Low dose High dose

CDR-SB 0.18 
(−12%), p=0.2250

0.03 (2%), p=0.8330 −0.26 
(−15%), p=0.0901

−0.39 
(−22%), p=0.0120

MMSE 0.2 (−6%), p=0.4795 −0.1 (3%), p=0.8106 −0.1 (3%), p=0.7578 0.6 (−18%), p=0.0493

ADAS-Cog13 −0.583 
(−11%), p=0.2536

−0.588 
(−11%), p=0.2578

−0.701 
(−14%), p=0.1962

−1.400 
(−27%), p=0.0097

ADCS-ADL-MCI 0.7 (−18%), p=0.1225 0.7 (−18%), p=0.1506 0.7 (−16%), p=0.1515 1.7 (−40%), p=0.0006

NPI-10 Not available Not available −0.5 
(−33%), p=0.3921

−1.3 
(−87%), p=0.0215

Aducanumab e M. di Alzheimer



Clinica e biologia non sempre concordi: perchè?

?

Dose mattersOther factors matter

Time mattersPathways   matter



Cosa determina la malattia: l’ipotesi multistep



Cosa determina la SLA: patogenesi e interazioni



Patogenesi e interazioni: ATXN2
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Il tempo e il ruolo dei biomarcatori
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Biomarkers di fenoconversione
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Biomarkers di fenoconversione

Serum (and CSF) NfL are informative biomarkers of presymptomatic ALS, providing a tool to 
quantify presymptomatic disease progression and to predict the timing of clinical 
phenoconversion.
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Times matters: lo studio ATLAS 



Learning from SMA
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Il ruolo della genetica OGGI, al tempo dell’NGS
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Trattamento con ASOs: cosa è attivo
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