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Amyotrophic	 lateral	 sclerosis	 (ALS)	 is	 an	
incurable	 disease,	 causing	 the	 death	 of	 the	
"motor"	 neurons	 that	 allow	 us	 to	 control	 our	
movement.	ALS	causes	muscle	atrophy,	paralysis	
and	death	due	 to	 respiratory	 failure	within	 two	
and	five	years.	With	a	worldwide	 incidence	of	2	
cases	per	100'000,	ALS	is	mostly	sporadic	but	 in	
about	10%	of	the	cases	the	members	of	a	family	
can	develop	the	same	disease	because	of	either	
genetic	reasons	or	environmental	causes.	
ALS	 degenerates	 components	 of	 the	 nervous	
system	 by	 stimulating	 them	 in	 excess.	 To	 date,	
only	 a	 drug	 that	 dampens	 down	 that	 excessive	
stimulation,	 riluzole,	 is	 known	 to	 modestly	
increase	patient	survival.	
Stem	 cell	 therapy	 is	 now	 standing	 out	 as	 a	
potential	treatment	for	ALS.	A	stem	cell	therapy	
relies	on	 the	 transplant	of	 "unspecialized"	 stem	
cells	that	can	turn	into	specific	cell	types	-	during	
a	 process	 called	 "differentiation"	 -	 able	 to	
restore	the	diseased	tissue	of	the	patient.	
Nevertheless,	 there	 is	 a	 set	 of	 technical	 and	
ethical	 limits	 regarding	 the	 origin,	 isolation	
methods	 and	 safety	 of	 such	 stem	 cells	 which	
must	 be	 considered	 and	 overcome.	 The	 best	
stem	cells	 for	 this	kind	of	 therapy	emerge	 from	
human	 embryos	 or	 fetuses,	 but	 taking	 them	
from	 these	 sources	 represents	 a	 complex	 topic	
of	ethical	debate.	
Stem	cells	originating	from	the	nervous	tissue	of	
human	 fetuses	 that	 had	 an	 early	 death,	 called	
human	 neural	 stem	 cells	 (hNSCs),	 exhibit	 an	
important	therapeutic	potential	when	implanted	
in	rodents	with	neurological	diseases.	
Interestingly,	 in	 rodents	 as	 well	 as	 non-human	
primates	 affected	 by	 a	 neurodegenerative	
disease,	 autoimmune	 encephalomyelitis,	 the	
implanted	 neural	 stem	 cells	 improved	 the	
condition	 of	 the	 sick	 animals.	 These	 cells	

integrated	 into	 the	 diseased	 tissue	 and	 turned	
into	 cells	 that	 produced	 neuroprotective	
molecules.	 Such	 neuroprotective	 molecules	
support	 the	 survival,	 growth	and	differentiation	
of	the	neurons.	Regarding	ALS,	the	implantation	
of	 hNSCs	 next	 to	 the	 dying	 motor	 neurons	
should	 stimulate	 them	 and	 other	 surrounding	
cells,	called	glial	cells,	which	support	and	protect	
the	neurons.	
Such	 an	 injection	 of	 "therapeutic	 stem	 cells"	 in	
patients	 is	 possible	 today,	 since	 in	 2011	 a	
technique	for	the	delivery	of	donor	stem	cells	in	
proximity	 of	 the	 motor	 neurons	 in	 the	 spinal	
cord	was	developed.	
Encouraging	 results	 from	 an	 initial	 clinical	 trial	
for	ALS,	conducted	by	Letizia	Mazzini	et	al.,	were	
published	 in	 2015:	 hNSCs	 isolated	 from	
spontaneous l y	 abor ted	 fe tuses	 were	
transplanted	into	the	spinal	cord	of	ALS	patients,	
testing	 for	 the	 safety	 of	 both	 cells	 and	
neurosurgery.	 Six	 sporadic	 ALS	 patients	 with	 a	
median	 age	 of	 46	 years	 received	 three	 or	 six	
microinjections	of	stem	cells	into	the	spinal	cord.	
Neither	 adverse	 events	 or	 post-procedural	
complications	 were	 observed	 in	 the	 patients	
because	 of	 the	 treatment.	 They	 were	 clinically	
monitored	 after	 the	 hNSCs	 transplantation,	
firstly	 assessing	 the	 lack	 of	 acceleration	 of	
progression	 of	 the	 disease	 because	 of	 the	
t reatment .	 Interest ing ly ,	 a	 t rans i tory	
improvement	in	the	ability	to	walk	was	observed	
for	two	patients	and	it	lasted	three	months	while	
another	patient	showed	an	 improvement	 in	 the	
strength	 of	 the	 tibia	 that	 lasted	 seven	months;	
the	remaining	three	patients	died	but	due	to	the	
natural	 course	 of	 the	 disease.	 Even	 if	 we	 are	
dealing	 with	 slight	 clinical	 improvements,	 they	
can	be	considered	encouraging.	
The	main	result	of	the	work	of	Letizia	Mazzini	
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et	 al.	 is	 that	 the	 intra-spinal	 cell	 injection	 of	
hNSCs	 in	 humans	 is	 a	 safe	 procedure	 and	 that	
such	 cell	 therapy	 lacks	 of	 toxic	 side	 effects.	
Another	 fundamental	 characteristic	 of	 this	
clinical	 trial	 is	 the	 fact	 that	 it	 is	 free	 from	 any	
ethical	 concerns,	 since	 the	 source	 of	 hNSCs	 is	
represented	 by	 fetuses	 that	 underwent	
spontaneous	in	utero	death.	
The	 cell	 therapy	 described	 here	 gives	 hope	 to	
ALS	patients.	Further	efforts	are	in	place	in	order	
to	 broaden	 the	 clinical	 trials	 described	 and	 we	
hope	 that	 they	 will	 definitely	 demonstrate	 the	
effectiveness	of	 the	stem	cell	 therapy	approach	
in	 the	 treatment	 of	 ALS,	 as	 well	 as	 other	
neurological	disorders,	in	a	short	time.	


