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Rare	congenital	neuromuscular	disorder	This	article	is	about	the	genetic	disorder	associated	with	the	SMN1	gene	on	chromosome	5q.	For	a	list	of	conditions	with	similar	names,	see	Spinal	muscular	atrophies.	Medical	conditionSpinal	muscular	atrophyOther	namesAutosomal	recessive	proximal	spinal	muscular	atrophy,	5q	spinal	muscular
atrophyLocation	of	neurons	affected	by	spinal	muscular	atrophy	in	the	spinal	cordSpecialtyNeurologySymptomsProgressive	muscle	weakness[1]ComplicationsScoliosis,	joint	contractures,	pneumonia[2]TypesType	0	to	type	4[2]CausesMutation	in	SMN1[2]Diagnostic	methodGenetic	testing[1]Differential	diagnosisCongenital	muscular	dystrophy,
Duchenne	muscular	dystrophy,	Prader-Willi	syndrome[2]TreatmentSupportive	care,	medications[1]MedicationNusinersen,	onasemnogene	abeparvovec,	RisdiplamPrognosisVaries	by	type[2]Frequency1	in	10,000	people[2]	Spinal	muscular	atrophy	(SMA)	is	a	rare	neuromuscular	disorder	that	results	in	the	loss	of	motor	neurons	and	progressive	muscle
wasting.[3][4][5]	It	is	usually	diagnosed	in	infancy	or	early	childhood	and	if	left	untreated	it	is	the	most	common	genetic	cause	of	infant	death.[6]	It	may	also	appear	later	in	life	and	then	have	a	milder	course	of	the	disease.	The	common	feature	is	progressive	weakness	of	voluntary	muscles,	with	arm,	leg	and	respiratory	muscles	being	affected	first.[7]
[8]	Associated	problems	may	include	poor	head	control,	difficulties	swallowing,	scoliosis,	and	joint	contractures.[2][8]	The	age	of	onset	and	the	severity	of	symptoms	form	the	basis	of	the	traditional	classification	of	spinal	muscular	atrophy	into	a	number	of	types.[4]	Spinal	muscular	atrophy	is	due	to	an	abnormality	(mutation)	in	the	SMN1	gene[1][2]
which	encodes	SMN,	a	protein	necessary	for	survival	of	motor	neurons.[8]	Loss	of	these	neurons	in	the	spinal	cord	prevents	signalling	between	the	brain	and	skeletal	muscles.[8]	Another	gene,	SMN2,	is	considered	a	disease	modifying	gene,	since	yadot	desu	ltits	,woleb	Elbat	eht	of	Deniltuo	,Noitacfisssalc	Lanoitidad	eht	,REVEWOH	]01[11[11[11[
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access	criterion	to	therapies.	Type	of	habitual	hommer	of	the	natural	history	of	initial	(without	pharmacological	treatment)	OMIM	SMA	0	Prenatal	symptoms	are	observed	at	birth	and	are	often	evident	in	the	prenatal	perãodo	as	a	reduced	fetal	movement.	The	affected	children	generally	have	a	single	copy	of	the	SMN2	gene	and	generally	survive	only
a	few	weeks	even	with	24/7	respiratory	support.	This	form	is	very	rare:	it	represents	approx.	2%	of	cases.	SMA	1	(Infant)	Werdnig	-	Hoffmann's	disease	0	â‚¬	-	6	months	This	form	is	diagnosed	in	about	50%	of	patients,	in	whom	the	disease	manifests	in	the	first	weeks	or	months	of	life.	Sma	then	has	a	ripping	and	unexpected	start,	with	several	muscle
groups	that	fail	progressively.	Baby	never	learn	to	sit	without	support	and	gradually	lose	most	of	their	muscular	function.	Death	is	generally	caused	by	the	failure	of	the	respiratory	methods	induced	by	pneumonide	(frequently,	aspiration	pneumon.).	Unless	you	are	offered	respiratory	support	and/or	early	pharmacological	treatment,	baby	diagnosed
with	SMA	type	1	generally	do	not	survive	the	last	two	years	of	age.	With	adequate	respiratory	support,	those	with	SMA	type	1	més	soft	phenotypes,	which	represent	about	10%	of	the	cases	of	SMA	1,	are	known	that	they	survive	in	adolescence	and	adulthood	even	without	pharmacological	treatment,	although	they	always	require	attention	24	hours.
253300	SMA	2	(Intermediate)	Dubowitz	6	â‚¬	-	18	months	the	intermediate	form,	diagnosed	in	about	20%	of	patients,	denotes	people	who	could	maintain	a	position	sitting	at	least	at	least	at	least	at	least	an	at	least	time	in	their	life	but	never	learned	to	walk	unsupported.	The	beginning	of	weakness	is	generally	noticeable	between	6	and	18	months	of
It	is	known	that	progress	varies	a	lot,	some	people	gradually	weaken	over	time,	while	others	through	careful	maintenance	remain	relatively	stable.	The	body's	mismers	are	weakened	and	the	respiratory	respiratory	is	a	major	concern	as	are	muscle	contractures	and	spinal	curvature.	Life	expectancy	is	reduced,	even	as	most	people	with	SMA	2	live	well
into	adulthood	even	without	treatment.	253550	SMA	3(Juvenile)	Kugelberg¢Ã​Â​ÂWelander	disease	>12	months	The	juvenile	form,	diagnosed	in	around	30%	of	patients,	manifests	after	12	months	of	age,	or	after	the	children	have	already	learned	to	make	at	least	a	few	independent	steps.	The	disease	progresses	slowly,	and	most	people	with	SMA	3	lose
walking	ability	sometime	in	their	lives,	requiring	mobility	support.	Respiratory	involvement	is	rare	and	life	expectancy	is	normal	or	near-normal.	253400	SMA	4(Adult	onset)	Adulthood	This	denotes	the	adult-onset	form,	sometimes	also	classified	as	a	late-onset	SMA	type	3.	It	occurs	in	approx.	5%	of	patients	and	usually	manifests	in	the	third	or	fourth
decade	of	life.	The	symptoms	consist	of	gradual	weakening	of	leg	muscles,	which	frequently	makes	it	necessary	for	the	patient	to	use	walking	aids.	Other	complications	are	rare	and	life	expectancy	is	unaffected.	271150	For	convenience,	care-focused	publications	classify	patients	into	"non-sitters",	"sitters"	and	"walkers"	based	on	their	actual
functional	status.	Motor	development	and	disease	progression	in	people	with	SMA	is	usually	assessed	using	validated	functional	scales	¢Ã​Â​Â	CHOP-INTEND	(The	Children's	Hospital	of	Philadelphia	Infant	Test	of	Neuromuscular	Disorders)	or	HINE	(Hammersmith	Infant	Neurological	Examination)	in	infants;	and	either	the	MFM	(Motor	Function
Measure)	or	one	of	several	variants	of	the	HFMS	(Hammersmith	Functional	Motor	Scale)[13][14][15][16]	in	older	patients.	The	eponymous	label	Werdnig¢Ã​Â​ÂHoffmann	disease	(sometimes	misspelled	with	a	single	n)	refers	to	the	earliest	clinical	descriptions	of	childhood	SMA	by	Johann	Hoffmann	and	Guido	Werdnig.[12]	The	eponymous	term
Kugelberg¢Ã​Â​ÂWelander	disease	named	after	Erik	Klas	Hendrik	Kugelberg	(1913¢Ã​Â​Â1983)	and	Lisa	Welander	which	first	documented	the	late	start	form	and	distinguished	it	from	muscle	dystrophy.	[12]	Dubowitz's	disease	very	rarely	used	(not	to	be	confused	with	Dubowitz	syndrome)	is	named	by	Victor	Dubowitz,	an	English	neurologist	who
authorised	several	studies	on	intermediate	SMA	phenotype.[needary	incitement]	Signs	and	symptoms	X-ray	showing	bell-shaped	torso	due	to	the	atrophy	of	intercostal	muscles	and	the	use	of	abdominal	muscles	to	breathe.	The	bell-shaped	torso	is	not	specific	to	individuals	with	SMA.	Symptoms	vary	according	to	the	type	of	SMA,	the	stage	of	the
disease	and	individual	factors.	Signs	and	symptoms	below	are	more	common	in	severe	SMA	type	0/I:[17][necessary	medical	incitement]	Areflexia,	particularly	in	extremities	General	muscle	weakness,	poor	muscle	tone,	limp	or	flop	tendency	Difficulty	achieving	development	milestones,	difficulty	sitting/foot	In	small	children:	adopting	a	position	of	frog
leg	when	sitting	(hips	kidnapped	and	flexed	on	the	knees)	Loss	of	strength	of	the	respiratory	muscles:	weak	sucks,	llanto	weak	(infants),	The	spinal	muscle	atrophy	has	a	car	inheritance	pattern.	Spinal	muscle	atrophy	is	caused	by	a	genetic	mutation	in	the	SMN1	gene.	[18]	Human	chromosome	5	contains	two	almost	identical	genes	in	the	5q13
location:	a	SMN1	telomeric	copy	and	a	SMN2	central	copy.	In	healthy	individuals,	the	SMN1	gene	encodes	the	survival	of	the	motor	neuron	protein	(SMN)	that,	as	its	name	says,	plays	a	crucial	role	in	survivalThe	motor	neurons.	The	SMN2	gene,	on	the	other	hand	–	due	to	a	variation	in	a	single	nucleotide	(840.C→T)	–	suffers	an	alternative	sprinkle	in
the	union	of	intron	6	to	exon	8,	with	only	10-20%	oftranscripts	that	codiate	a	fully	functional	survival	of	the	protein	of	the	motor	neuron	(SMN-fl)	and	80–90%	of	transcriptions	that	result	in	a	truncated	protein	compound	(SMNΔ7)	that	rapidly	degrades	in	the	cell.	[19]	In	individuals	affected	by	SMA,	the	SMN1	gene	is	mutated	in	such	a	way	that	it
cannot	properly	codify	the	SMN	protein	–	either	by	a	deletion[20]	that	occurs	in	exon	7[21]	or	other	point	mutations	(which	result	in	the	functional	conversion	of	the	SMN1	sequence	into	SMN2).	Almost	all	people,	however,	have	at	least	one	functional	copy	of	the	SMN2	gene	(with	most	of	them	2-4)	that	still	codes	10-20%	of	the	usual	level	of	the	SMN
protein,	allowing	some	neurons	to	survive.	In	the	long	term,	however,	the	lower	availability	of	the	SMN	protein	results	in	the	gradual	death	of	motor	neuron	cells	in	the	anterior	horn	of	the	spinal	cord	and	brain.	The	skeletal	muscles,	which	all	depend	on	these	neuron	motors	for	neuronal	input,	have	now	decreased	inervation	(also	called	denervation),
and	therefore	have	decreased	the	entry	of	the	central	nervous	system	(CNS).	The	decrease	in	the	transmission	of	impulse	through	motor	neurons	leads	to	a	decrease	in	the	controversial	activity	of	the	nerve	muscle.	As	a	result,	the	nerve	muscles	suffer	from	progressive	atrophy	(extract).[necessary	incitement]	The	muscles	of	the	lower	extremities	are
usually	affected	first,	followed	by	the	muscles	of	the	upper	extremities,	the	spine	and	the	neck	and,	in	more	serious	cases,	the	lung	muscles	and	mastication.	Proximal	muscles	are	always	affected	before	and	to	a	greater	extent	than	distal	muscles.	[22]	The	severity	of	the	symptoms	of	SMA	is	widely	related	to	how	well	the	remaining	SMN2	genes	can
offset	the	loss	of	the	function	of	SMN1.	This	2NMS	2NMS	ed	oremºÃn	le	se	royam	;solle	ed	)s¡Ãm	o(	5	y	1	ertne	ogla	renet	nedeup	AMS	noc	sanosrep	sal	,2NMS	seneg	ed	saipoc	sod	navell	etnemlareneg	sonas	soudividni	sol	euq	sartneiM	.amosomorc	le	ne	setneserp	2NMS	neg	led	saipoc	ed	oremºÃn	led	etrap	ne	how	much	smooth	the	severity	of	the
disease.	Therefore,	the	majority	of	the	Baby	Sma	type	I	have	one	or	two	SMN2	copies;	People	with	SMA	II	and	III	generally	have	at	least	three	SMN2	copies;	And	people	with	SMA	IV	usually	have	at	least	four	of	them.	However,	the	correlation	between	the	seriousness	of	the	symptoms	and	the	number	of	SMN2	copies	is	not	absolute	and	there	seems	to
be	other	factors	that	affect	the	phenotype	of	the	disease.	[23]	Espinal	muscular	atrophy	is	inherited	in	a	recessive	automatic	patron,	which	means	that	the	defective	gene	is	found	in	a	self	-somage.	Two	copies	of	the	defective	gene,	one	of	each	father,	must	inherit	the	disorder:	parents	can	be	carriers	and	not	personally	affected.	The	SMA	seems	to
appear	of	Novo	(that	is,	without	any	hereditary	cause)	in	about	2	â‚¬:	4%	of	cases.	[Necessary	quotation]	Spinal	muscular	atrophy	affects	individuals	of	all	the	technical	groups,	unlike	other	well	-known	recessive	automatic	disorders,	such	as	falciform	cages.	Quismal	disease	and	fibrosis,	which	have	significant	differences	in	the	rate	of	occurrence
between	the	physical	groups.	The	general	prevalence	of	SMA,	of	all	types	and	in	all	the	technical	groups,	is	in	the	range	of	1	per	10,000	individuals;	The	gyal	frequency	is	around	1:	100,	therefore,	approximately	one	in	50	people	are	carriers.	[24]	[25]	There	are	no	known	health	consequences	of	being	a	carrier.	A	person	can	learn	the	state	of	the
bearer	only	if	the	son	of	one	is	affected	by	SMA	or	by	having	the	SMN1	gene	sequenced.	[Necessary	quotation]	The	affected	brothers	generally	have	a	very	similar	form	of	SMA.	However,	there	are	appearances	of	different	types	of	SMA	among	the	brothers,	although	they	are	rare,	these	cases	could	be	due	to	additional	novo	deletions	of	the	SMN	gene,
which	do	not	involve	the	Naip	gene,	or	the	differences	in	the	number	res	res	neleus	sacit©Ãneg	sabeurp	saL	.setnatser	setneicap	sol	ne	1NMS	atseupmoc	n³Ãicatum	anu	y	]71[	,sosac	sol	ed	%59	led	s¡Ãm	ne	1NMS	neg	led	acit³Ãgicomoh	n³Ãiceled	al	natceted	euq	sacit©Ãneg	sabeurp	odnazilitu	acitsongaid	es	AMS	ocits³Ãngaid	lE	]airasecen	atiC[
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.ainevolsE	y	aibreS	,ainoloP	]83[,sojaB	ses​ÃaP	]73[,ainamelA	,aicnarF	,¡ÃdanaC	]63[,acigl©ÃB	]53[ailartsuA	ne	n³Ãicacilpa	ed	osruc	ne	artneucne	es	y	]43[AMS	al	ed	sodican	n©Ãicer	ed	n³Ãicceyorp	anu	n¡ÃwiaT	ne	obac	a	odavell	ah	es	,1202	ed	oyam	ed	ritrap	A	]33[]23[	.sesnedinuodatse	sodatse	93	ne	³Ãtpoda	es	0202	ed	lirba	ed	ritrap	a	y	]13[]92[
sodican	n©Ãicer	ed	n³Ãicceted	ed	sadadnemocer	sabeurp	ed	esnedinuodatse	atsil	al	a	³Ãida±Ãa	es	,8102	nE	]82[]72[]62[.dademrefne	al	ed	acit¡Ãmotnisa	apate	al	ne	secacife	s¡Ãm	sovitasuac	sotneimatart	ed	dadilibinopsid	al	adad	,dademrefne	al	ed	otneimatart	le	arap	anitur	ed	sodican	n©Ãicer	ed	n³Ãicceted	al	sodallorrased	ses​Ãap	sol	ne	nºÃmoc
s¡Ãm	zev	adac	odneivlov	¡Ãtse	eS	]airasecen	n³Ãicacov	aL[	.sodot©Ãm	sorto	y	salul©Ãc	nis	latef	NDA	ed	sisil¡Ãna	,sulliv	ed	oertseum	ed	s©Ãvart	a	elbisop	se	AMS	arap	latanerp	abeurp	aL	selatanerp	sabeurP	]airasecen	n³Ãicacov	aL[	.ortiv	ni	n³Ãicazilitref	al	etnarud	AMS	rop	sodatcefa	senoirbme	ed	n³Ãicceted	al	arap	razilitu	edeup	es
n³Ãicatnalpmierp	ed	ocit©Ãneg	ocits³Ãngaid	lE	n³Ãicatnalpmierp	ed	abeurp	al	etimrep	,dademrefne	al	ed	acit¡Ãmotnisa	apate	al	ne	,AMS	al	ed	onarpmet	ocits³ÃngaiD	zocerp	ocits³ÃngaiD	]airasecen	n³Ãicacov	aL[	.setnesua	senodnet	sojelfer	y	laretalib	ralucsum	onot	,acij³Ãdarap	n³Ãicaripser	noc	avisergorp	dademrefne	anu	natseifinam	euq	aduga
amrof	al	noc	so±Ãin	ne	ol³Ãs	azetrec	ed	odarg	nu	noc	adacitsongaid	res	edeup	AMS	al	,etnemacit¡ÃmotniS	]71[	.acin​Ãlc	aicnatropmi	eneit	euq	,2NMS	neg	led	saipoc	ed	oremºÃn	le	recelbatse	etimrep	n©Ãibmat	euq	ay	,sadazilitu	s¡Ãm	acit©Ãneg	abeurp	ed	sacinc©Ãt	sal	ed	anu	se	APLM	y	,ergnas	ed	artseum	anu	odnasu	and	Gynecologists	recommend
that	all	people	who	think	about	getting	pregnant	to	be	proven	to	see	if	they	are	carriers.	[41]	SMA's	carrier	frequency	is	comparable	to	that	of	others	####	##############################################################Evrysdi)	is	a	medication	taken	by	mouth	in	liquid	form.	[58]	[59]	is	a	piridazine	derivative
that	works	by	increasing	the	amount	of	neuron	protein	of	functional	survivor	produced	by	the	smn2	gene	by	modifying	its	pattern	of	empalme.	[60]	[61]	risdiplam	was	first	approved	for	medical	use	in	the	United	States	in	August	2020	[58]	and	since	then	it	has	been	approved	in	more	than	30	countries.	breathing	the	most	common	system	is	affected.
[22]	complications	that	arise	due	to	weakened	intercostal	muscles	due	to	the	lack	of	nerve	stimulation.	the	diaphragm	is	less	affected	than	the	intercostal	muscles.	[22]	once	weakened,	muscles	never	fully	recover	the	same	functional	capacity	to	help	breathe	and	cough,	as	well	as	other	functions.	Therefore,	breathing	is	more	difficult	and	represents
the	risk	of	not	getting	enough	oxygen/pocus	breathing	and	the	insufficient	removal	of	respiratory	secretions.	these	problems	occur	more	commonly	while	falling	asleep,	when	the	muscles	are	more	relaxed.	The	swallowing	of	muscles	in	the	pharynx	can	be	affected,	which	leads	to	aspiration	along	with	a	deficient	coughing	mechanism	increases	the
probability	of	infection/neumonia.	[62]	mobilisation	and	compensation	secretions	involve	manual	or	mechanical	thorax	physiotherapy	with	posture	drainage	and	manual	or	mechanical	cough	assistance	device.	to	help	breathe,	non-invasive	ventilation	(bipap)	is	frequently	heard	and	tracheotomy	can	sometimes	be	performed	in	more	severe	cases;	[63]
both	ventilation	methods	prolong	survival	in	a	comparable	degree,	although	tracheotomy	is	avoidedspeech.	[64]	Nutrition	How	much	more	severe	is	the	type	of	SMA,	it	is	more	likely	that	you	have	health	-related	health	problems.	Health	problems	may	include	difficulties	in	feeding,	opening	the	mandi,	chewing	and	swallowing.	Individual	individuals
anmuloc	anu	ed	n³Ãiserp	al	raivila	arap	01	,so±Ãa	8	sol	naznacla	euq	zev	anu	II/I	AMS	noc	sanosrep	ne	azilaer	es	secev	a	anmuloc	al	ed	n³Ãisuf	aL	]22[	.ralucitra	arutcartnoc	y	sisoilocse	o/y	sisofic	ed	ollorrased	la	necudnoc	larbetrev	anmuloc	al	omoc	senoicalucitra	sal	nazilibatse	etnemlamron	euq	selib©Ãd	solucsºÃm	soL	]22[	.rolod	y	sarutcarf	ed
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y	lanoicapuco	aiparet	,aiparetoisif	ed	samroF	Respiratory	support	seems	to	have	reduced	mortality.	[83]	In	untreated	type	II	SMA,	the	course	of	the	disease	is	slower	for	progress	and	life	expectancy	is	less	than	the	healthy	population.	Death	before	age	20	isAlthough	many	people	with	SMA	live	to	become	parents	and	grandparents.	Type	III	SMA	has	a
normal	or	almost	normal	life	expectancy	if	the	care	standards	are	followed.	Type	IV,	Adult	Start	SMA	usually	means	only	impairment	of	mobility	and	does	not	affect	life	expectancy.	[Required	Quote]	Research	Instructions	Since	the	underlying	genetic	cause	of	SMA	was	identified	in	1995,	[20]	several	therapeutic	approaches	have	been	proposed	and
investigated,	which	mainly.	Concentrate	on	increasing	the	availability	of	SMN	protein	in	motor	neurons.	[84]	The	main	directions	of	the	research	have	been	the	following:	GMO1	gene	replacement	therapy	in	SMA	aims	to	restore	the	function	of	the	SMN1	gene	by	inserting	the	specially	developed	nucleotide	sequence	(a	SMN1	transgen)	into	the	cell
nucleus	using	a	viral	vector.	This	approach	has	been	exploited	by	the	first	genetic	therapy	approved	for	treatment	with	SMA,	SCAAV-9,	ONASEMNOGENE	ABEPARVOVEC.	[85]	Modulation	of	alternative	SMN2	splice	This	approach	aims	to	modify	the	alternative	splice	of	the	SMN2	gene	to	force	it	to	codify	for	a	higher	percentage	of	full-length	SMN
protein.	Sometimes	it	is	also	called	gene	conversion,	because	it	attempts	to	turn	the	SMN2	gene	functionally	into	the	SMN1	gene.	It	is	the	therapeutic	mechanism	of	approved	drugs	Nusinersen	and	Risdiplam.	Branaplam	is	another	SMN2	splice	modulator	that	has	reached	the	clinical	stage	of	development.	[86]	Historically,	this	research	direction	also
investigated	other	molecules.	RG3039,	also	known	as	Quinazoline495,	was	a	patented	chinzoline	derivative	developed	by	Repligen	and	licensed	to	Pfizer	in	March	2014,	which	was	suspended	shortly	after,	as	it	only	completed	phase	I	tests.	PTK-SMA1	was	a	patented	small	molecule	splice	modulator	of	the	group	rop	rop	odallorrased	,0087GR
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