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PRE  
MOLECULAR ERA 

POST  
MOLECULAR ERA 

ONE DISEASE 

MORE THAN ONE 
 DISEASE …  
SYNDROME ? 

“the 3rd most common neurodegenerative  
disease overall”   
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ALS (classic…) 

•  Neurodegenerative disease 
•  10% FALS 
•  More frequent after 5th / 6th decade 
•  20%(?) associated FTD 
•  Incidence: 0.6 - 2.6  / new cases /100000 
•  Prevalence 0.8 y el 8.5 / 100000 
•  Male / female 1.2:1 /2.6:1 
•  Mean survival after diagnosis : 3 years 
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Diagnosis : Clinical / neurol. !!! – EMG 
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Diagnosis : Clinical / neurol. !!! – EMG 
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FIRST PHYSICIAN SEEN 

(b:30) (b:30) (b:30) (b:30) (b:31) (b:151) 
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NEUROLOGIST CONSULTATION 
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IMPACT OF THE FIRST SPECIALIST SEEN 
BY THE PATIENT 

b:146 
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TIME-TAKEN ACCORDING TO INITIAL SYMPTOMS (TOTAL) 

Note: * Means are calculated excluding 5 patients for whom time-taken to diagnose esceeds 10 years 
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GENES KNOWN  
TO CARRY  

ALS-CAUSING 
 MUTATIONS 

OTHER GENES 
 IMPLICATED IN  

THE  
PATHOGENESIS  

OF ALS   

Alan E Renton1, Adriano 
Chiò2 & Bryan J Traynor1,3  

Nature Neuroscience 
VOLUME 17 | NUMBER 1 | 

JANUARY 2014  
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Awaji-shima, Japan 
2006 

El Escorial, Spain 
1990  

Airlie VA, USA 
1998  

ALS DIAGNOSTIC CONSENSUS 
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1) Signs of lower motor neuron (LMN) degeneration by clinical, 
electrophysiological or neuropathologic examination 

2) Signs of upper motor neuron (UMN) degeneration by 
clinical examination,  

3) Progressive spread of signs within a region or to 
other regions,  
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ALS  
Amyotrophic Lateral Sclerosis 

ALS 
PLS 

(Primary Lateral Sclerosis) 
SMA 

(Spinal Muscular Atrophy) 

UMN LMN 

Upper motor neuron  
predominance 

Lower motor neuron  
predominance 
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ALS DIAGNOSIS 

Possible 

Probable 

Probable 
(laboratory 
supported) 

Definite 

 History & Neurologic 
Examination  

EMG  Lab test / imaging  
(rule out other…)  
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EMG in ALS 
   MUSCLE DENERVATION 
•  Fibrillations 
•  Positive sharp waves 
•  Loss of MUAP’s 

MUAP : 
•  Reduced in number 
•  High frequency MUAP  
discharge (> de 10 Hz) 

   MUSCLE REINERVATION 
•  Increased MUAP duration 
 and amplitude. 
•  Increased Polyphasia 
•  Satellite MUAP’s. 
•  MUAP’s instability  

•  FASCICULATIONS 

Detect LMN involvement in at least two (three) regions, 
especially in areas that are not clinically affected, or in 

regions where the UMN signs makes it difficult to identify 
superimposed LMN involvement. 
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Awaji – Shima 2006 

Consensus aimed at recruiting an increased number of ALS patients in an earlier 
stage of the disease (for studies / clinical trials),  
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ALS  
Amyotrophic Lateral Sclerosis 

ALS 
PLS 

(Primary Lateral Sclerosis) 
SMA 

(Spinal Muscular Atrophy) 

UMN 

LMN 

Respiratory 
 onset 

Upper motor neuron  
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Lower motor neuron  
predominance 
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ALS  -   AGE AT ONSET 

•  (CLASSIC….) Usually in the fifth or sixth decade of life. 

• Juvenile ALS : before 25 years, (course of progression is generally slower)   than in other 
forms 

• The probability of carrying a genetic mutation is inversely related with the age at   
 onset of patients: the younger the age at onset, the higher the likelihood of  
 having a genetic mutaion.  

• Mutations in ALS2, SETX and FUS causes juvenile ALS. 

• 60% of patients with disease onset between 20 and 40 years of age have predominantly 
upper motor neuron involvement, and relatively few of  these patients (15%) have bulbar-
onset disease. 

• Older age at onset associated with decreased likelihood of upper motor neuron 
involvement  (20%), increased probability of bulbar onset (up  to 50% with onset after 80 
years of age), and  poor prognosis. 

• Onset after 80 years is associated with a  particularly short survival. 
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 Bart Swinnen and Wim Robberecht Nature Reviews / Neurology  
 VOLUME 10 | NOVEMBER 2014 |  

PATTERNS OF DISEASE PROGRESSION 

SPINAL ONSET 
BULBAR ONSET 

“Mean” survival after diagnosis : 3 years (???) 

• 10 % survive > 10 years 
• SOD1 Ala4Val : rapid 
• SOD1 Asp90Ala : slow 
• Hexanucleotide (GGGGCC) 
expansion mutation in the 
C9orf72: shorter survival 

No strict correlation 
between survival and 

mutation  

SURVIVAL 

EPIGENETIC 
ENVIRONMENTAL 

FACTORS ? 
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Upper MN pure 

Lower MN pure 

Flail arm 

Bulbar 

Pyramidal ALS 

Flail leg 
Respiratory 

Classic ALS 
SURVIVAL AND  

ALS PHENOTYPE 
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OVERALL SURVIVAL IN ALS  

MULTIDISCIPLINARY  
PATIENT’S CARE 

• PHYSICAL THEREPAY 
• NUTRITIONAL CARE  
• SPASTICITY 
• CRAMPS 
• PAIN 
• CONSTIPATION 
• PEG 
• PSYCHOLOGICAL SUPPORT 
• RESPIRATORY CARE 
• NIV, COUGH ASSISTANCE,  
• EARLY INFECTION TREATMENTS,  
• ETC, ETC, ETC 
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GENES / MUTATIONS AND ALS PHENOTYPES 

NO genes have been shown to have a definite effect on 
phenotype. (but  

Phenotypic heterogeneity even within the same mutation 

Some specific missense mutations carry a consistently 
worse (ie, A4V, G41S) or better (ie, H46R) phenotype 

Also phenotypic heterogeneity  

some mutations / more defined phenotypes (ie: R514S and R521C missense 
mutations ----predominantly proximal and axial phenotype) (P525L missense 
mutation ----- a very young age at onset (<30 years), with a bulbar 
presentation and a short duration. 

SOD1 

FUS  



www.fundacionfavaloro.org 



www.fundacionfavaloro.org 

FRONTO TEMPORAL DEMENTIA / ALS  

normal  
cognition  

mild cognitive 
impairment 

frankly 
demented. 

% : depends on the test / authors 

 Involvement of the frontotemporal lobes 
dysexecutive syndrome, behavioral changes, and language dysfunction. 

ALS FTD 

Behaviour 
abnormalities 

ALS-FTD FTD-MND 



www.fundacionfavaloro.org 



ALS patients are still waiting for 
us to know how to diagnose, 

understand and find how to stop 
this disease. 

For all of us (patients, 
physicians and scientists) this is 

a matter of time….. 

But the meaning of time is 
different… 



www.fundacionfavaloro.org 

•  Instituto de Inv. A.  
  Lanari – Pulmonology 

Eduardo de Vito MD 

 Neuro- Orthopedics 
-Eduardo Galareto 
-Daniela Paladini MD 
-Juan Roncoroni MD  
-Eduardo Samara MD 

•  Chidrens National  
   Medical Center.    
   Washington 

•  CINRG   
  Cooperative  
  International  
  Neuromuscular  
  Research Group 

•  Statistics 
Dr Daniel Flores 

INSTITUTO DE  
NEUROCIENCIAS 

UEN-INFF 

•  Neuromuscular Pathology  
Ana Lia Taratuto MD •  Psychology 

Sandra Bardavid 

Alberto Dubrovsky MD 

-Fernando Chloca MD 
-Nelida Ferradas MD 
-Agustin Jauregui MD 
-Andrea Lautre MD 
-Lilia Mesa MD 
-Laura Pirra MD 

            PT - CE 
-José Corderi PT 
-Fernando Bonaudo PT 
-Patricia Marco PT 


