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Epidemiologia della SLAEpidemiologia della SLA
Incidenza della forma sporadica: 1.5 - 2.7/100.000/anno in Europa e 

Nord America  [Worms, 2001]
Prevalenza: 2.7 - 7.8/100,000/anno nel mondo occidentale [Worms, 

2001; Chiò et al., 2009]
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Esordio “diaframmatico” (raro) insufficienza respiratoria acuta o subacuta

Modalità di presentazione

Esordio “generalizzato” (raro)

Esordio “demenza"



1. Classic (Charcot’s) phenotype 
2. Bulbar phenotype 
3. Flail arm phenotype
4. Flail leg phenotype 
5. Pyramidal phenotype 

(predominant upper motor 
neuron ALS) 

6. Respiratory phenotype
7. Pure lower motor neuron 
8. Pure upper motor neuron

Modalità di presentazione





90 %90 %

10 %

10% TDP-43 gene10% TDP-43 gene

20% SOD1 gene 20% SOD1 gene 
5% FUS/TLS gene5% FUS/TLS gene

1% TDP-43 
gene

1% TDP-43 
gene

2% SOD1 gene 2% SOD1 gene 2% SOD1 gene 

1% FUS 
gene

1% FUS 
gene

30-40% 
C09ORF72 gene

30-40% 
C09ORF72 gene

4-7% C09ORF72 gene4-7% C09ORF72 gene

Christian Lunetta



Ipotesi etiopatogeneticheIpotesi etiopatogenetiche

Fattori genetici Fattori genetici Fattori genetici Fattori genetici Fattori genetici Fattori genetici Fattori genetici Fattori ambientaliFattori ambientaliFattori ambientaliFattori ambientaliFattori ambientaliFattori ambientaliFattori ambientali

La malattia è geneticaLa malattia è genetica
il ruolo dell’ambiente il ruolo dell’ambiente 

è nulloè nullo
((SLA familiareSLA familiare)) ( )

La malattia è dovuta a La malattia è dovuta a 
fattori neurotossici fattori neurotossici 

presenti nell’ambiente presenti nell’ambiente 
((ALS-PDC di GuamALS-PDC di Guam))(

La malattia è dovuta a La malattia è dovuta a La malattia è dovuta a La malattia è dovuta a La malattia è dovuta a 

presenti nell’ambiente presenti nell’ambiente presenti nell’ambiente presenti nell’ambiente presenti nell’ambiente 
(((((

La malattia è determinata dall’azione La malattia è determinata dall’azione La malattia è determinata dall’azione La malattia è determinata dall’azione La malattia è determinata dall’azione 
integrata di fattori genetici e ambientali integrata di fattori genetici e ambientali integrata di fattori genetici e ambientali integrata di fattori genetici e ambientali integrata di fattori genetici e ambientali 

(((((non necessariamente neurotossicinon necessariamente neurotossicinon necessariamente neurotossicinon necessariamente neurotossicinon necessariamente neurotossici)))))
(((((SLA sporadicaSLA sporadicaSLA sporadicaSLA sporadicaSLA sporadicaSLA sporadicaSLA sporadicaSLA sporadicaSLA sporadicaSLA sporadica)))))

La malattia è determinata dall’azione La malattia è determinata dall’azione 
integrata di fattori genetici e ambientali integrata di fattori genetici e ambientali 

((non necessariamente neurotossicinon necessariamente neurotossici))
((SLA sporadicaSLA sporadica))







  LA RICERCA e LA 
SPERIMENTAZIONE





"Ogni individuo ha diritto alla vita, alla libertà e alla sicurezza 
della propria persona".

Dichiarazione Universale dei Diritti Umani, art. 3 (1948)









Phase II/III Randomized, Placebo-controlled 
Trial of Arimoclomol in SOD1 Positive Familial 

Amyotrophic Lateral Sclerosis
This study is currently recruiting participants. 











Cellule staminali



Stem cells are unspecialized cells that have two defi ning properties: 
1.the ability to differentiate into other cells
2.the ability to self-regenerate.

The ability to differentiate is the potential to 
develop into other cell types. 
A totipotent stem cell (e.g. fertilized egg) can 
develop into all cell types including the embryonic 
membranes. 
A pleuripotent stem cell can develop into cells 
from all three germinal layers (e.g cells from the 
inner cell mass). 
Other cells can be oligopotent, bipotent or 
unipotent depending on their ability to develop 
into few, two or one other cell type(s).

Sell, S. (2004) Stem cells. Stem Cell 
Handbook ed. by Sell, S. 1-18

Mesenchymal progenitor cell



Stem cells are unspecialized cells that have two defi ning properties: 
1.the ability to differentiate into other cells
2.the ability to self-regenerate.

Self-regeneration is the ability of stem cells to 
divide and produce more stem cells. During early 
development, the cell division is symmetrical i.e. 
each cell divides to gives rise to daughter cells 
each with the same potential. Later in 
development, the cell divides asymmetrically with 
one of the daughter cells produced also a stem 
cell and the other a more differentiated cell.

Lindblad, W.J. (2004) Stem cells in Dermal 
Wound Healing. Stem Cell Handbook ed. by 
Sell, S. 101-105.

McCulloch, E.A. (2004) Normal and Leukemic 
Hematopietic Stem cells and Lineages. Stem 
Cell Handbook ed. by Sell, S. 119-131.



Stem cells have the remarkable potential to develop into many different cell 
types in the body during early life and growth. 

In addition, in many tissues they serve as a sort of internal repair system, 
dividing essentially without limit to replenish other cells as long as the 
person or animal is still alive

In some organs, such as the gut and 
bone marrow, stem cells regularly 
divide to repair and replace worn out 
or damaged tissues. In other organs, 
however, such as the pancreas and 
the heart, stem cells only divide under 
special conditions.



1916 2013

1981: Scientists discovered ways to derive embryonic stem cells from early mouse 
embryos. 
1998: method to derive stem cells from human embryos and grow the cells in the 
laboratory (as called human embryonic stem cells). 
2006: researchers made another breakthrough by identifying conditions that would allow 
some specialized adult cells to be "reprogrammed" genetically to assume a stem cell-
like state (as called induced pluripotent stem cells or iPSCs)



Silani et al., Lancet, 2004

Stem cells in ALSStem cells in ALS

Amniotic cells
2006



PRO
Allogeneic transplantation using donor stem cells has a seemingly better potential for neuronal repair, as in such 
a setting the transplanted stem cells do not carry the putative genetic defects which may be involved in the 
pathogenesis of the disease to be treated. In addition, they may actually provide the vehicles for transfer of 
normal genes in genetic syndromes. Aside from small studies on hematopoietic stem cells, there are very 
limited clinical data on allogeneic stem cell transplantation in the literature. In a pioneering study [48], infusion of 
allogeneic MSC in patients with Hurler syndrome (mucopolysaccharidosis type-IH) or metachromatic 
leukodystrophy did not reveal any toxic effects and, despite no apparent clinical change, appeared to improve 
nerve conduction velocities. 

Allogeneic or Autologous 
transplantation

CONS
The obvious disadvantage of such an allogeneic approach is the risk of rejection of the transplanted stem 
cells and the possible need for additional chemotherapy/immunosuppression to improve long-term cell 
viability. This problem seems to be less prominent in the case of embryonic stem cells since these cells may be 
immune-privileged at a signifi cant degree. 

The vast majority of the available clinical data comes from trials with autologous stem 
cells.







four main issues
First, it is necessary to defi ne what is required for the stem cell–based approach to be clinically 
competitive and what risks to the patient are acceptable.

Second, disease pathology has to determine which cells should be generated from stem cells; for 
cell replacement therapy, different cells will be needed for different diseases. Disease pathology 
may also affect the cells derived from the transplanted cells, as has been observed in 
intrastriatal grafts of embryonic mes- encephalic tissue more than a decade after they were 
implanted in PD patients

Third, prior to clinical application, it must be demonstrated in animal models that the stem cell–
based approach induces substantial improvement of functional defi cits that resemble the debilitat- 
ing symptoms in patients.

Last, it is important to determine the biological mechanism underlying the observed effects of a 
stem cell–based treatment in an animal model.



Healthy transplanted cells cross talk with the surroundings may be 
compromised by the abnormal cellular RNA metabolism, able to trigger 
MN degeneration, thus impeding any therapeutic outcomes related to 

Stem Cells.

In this case, no SC strategy could maintain positive therapeutic outcomes in 
the long term, without a supportive treatment able to prevent the spread of 

the disease







intrathecal infusion













in Italia?





2008

GDNF are effective in: 
• sparing motor neuron death
• increase survival in a very rapidly progressing animal model of ALS 
• increase in life span of several weeks to a month. 

Several studies have demonstrated that GDNF seems to infl uence primarily 
disease onset and not progression, making it a diffi cult therapeutic 
candidate for individuals with more advanced ALS











iPS cells are biologically 
indistinguishable from embryonic 

stem (ES) cells. Human iPS 
cells, like ES cells, can differ- 

entiate into a variety of cell types 
and may therefore be another 
cell source for regenerative 

medicine.
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6. Perchè la comunità scientifica mondiale 
non concorda sul Metodo Vannoni?

Per agire secondo le regole il metodo Vannoni deve essere "mostrato": si deve dire quali cellule vengono
impiegate, quante ne sono state isolate, quante volte è stato ripetuto l'esperimento. 

E dimostrare che ogni volta che le cellule vengono trattate nel modo "truce" enunciato da Vannoni, cioè 
esponendole ad alcol, non solo sopravvivono ma si trasformano anche in neuroni. 

Noi sappiamo che tutto ciò non accade: gli stessi uffi ci brevetti americani hanno affermato che nell'intero 
procedimento procedimento
Stamina non c'è nulla di simile a un neurone o a un metodo scientifi co. Quest'ultimo, perché sia tale, deve
essere stato replicato almeno 20 volte con gli stessi risultati, trascritti nero su bianco in una relazione 
dettagliata. 
Il metodo Stamina è privo di questi requisiti. Ma se Vannoni ha da qualche parte la documentazione opportuna 
e per qualche motivo non l'ha mai presentate, ora la legge gli dà la possibilità di mostrare le carte

Elena Cattaneo
direttore del centro UniStem dell'Università di Milano



One of the fi ve patients who entered the study, 
enrolled at the age of 13 months, died from 
respiratory failure at the age of 18 months, 1 
month after the second injection. The family 
of another patient asked to stop the treatment 
after the 5th injection, at 8 months of age, and 
the child died at the age of 12 months of 
respiratory failure. The other three patients 
completed the 6 month treatment course. 
During this period in all three there was the 
need to initiate sup- portive therapy with 
nutritional and respiratory aids. In all three 
patients there was a progressive decline of 
motor function as demonstrated by the 
reduction of the CHOP Intend scale total score 
and no clinical evidence of any improvement.







•  The marketing of untested and under-regulated stem cell products has developed into a global industry involving 
hundreds of companies

•  Private clinics and physicians around the world claim to use stem cells of various types to treat an extraordinarily 
broad range of medical and quality of life indications

•  Such stem cell clinics operate in regulatory gaps, or even in direct violation of local laws and guidelines; many are 
based in advanced economies

•  Bringing this industry under responsible oversight will require concerted efforts on the part of regulatory authorities, 
medical and scientifi c organizations, as well as education and engagement of patient groups



Cytotherapy. 2010

Cellular transplants in amyotrophic lateral sclerosis patients: an observational 
study.study.

Gamez J, et al.

Neurology Department, Hospital Universitari Vall d'Hebron, Autonomous University
of Barcelona, Barcelona, Spain. 12784jgc@comb.es

BACKGROUND AIMS: Cytotherapy is a promising option for neurodegenerative disease
treatment. Because of the fatal prognosis and imperative need for effectivetreatment. Because of the fatal prognosis and imperative need for effective
treatment, amyotrophic lateral sclerosis (ALS) patients request this therapytreatment, amyotrophic lateral sclerosis (ALS) patients request this therapy
before its effectiveness has been verifi ed. The increase in clinics offering
cytotherapies but providing little scientifi c information has prompted
considerable medical tourism. We present an observational study of Spanish ALS
patients receiving cytotherapy, analyzing the experiences arising from the
treatment (TX) and considering two progression markers, FVC and ALSFRS-R.treatment (TX) and considering two progression markers, FVC and ALSFRS-R.
METHODS: Twelve ALS patients with a mean age of 48.6 years (SD 12.8) received
cytotherapy 26.9 months (SD 15.8) after clinical onset. ALSFRS-R and FVC at TX
were 32.3 (SD 6.8) and 63.4% (SD 15.3), respectively. TX involved transplants ofwere 32.3 (SD 6.8) and 63.4% (SD 15.3), respectively. TX involved transplants of
olfactory ensheathing cells in three patients, and autologous mesenchymal stromal
cells in the remainder.
RESULTS: One patient died 33 months post-TX after surviving for 49 months. Five
required mechanical non-invasive home ventilation 7.4 months post-TX. Two
required invasive ventilation 13 months post-TX. Five patients needed gastrostomy
feeding 23.3 months post-TX. Survival between clinical onset and the study endfeeding 23.3 months post-TX. Survival between clinical onset and the study end
date was 50 months (SD 17.2). No signifi cant adverse events or changes in the
decline of FVC and ALSFRS-R compared with the disease's natural history were
observed.
CONCLUSIONS: Our observations suggest that these therapies do not halt the 
course of the disease. Cytotherapy cannot yet be considered a curative treatment 
for ALS.for ALS.
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