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The Spectrum of Motor Neuron Diseases

Upper motor Upper and lower
motor neuron Lower motor neuron

Progressive muscular atrophy

Primary lateral Amyotrophic lateral
erosis sclerosis (ALS)

7

Facial-onset sensory and motor
neuronopathy

Infectious: poliomyelitis and
West Nile virus

Hereditary Hereditary camilbl ALS y [ Spinal muscular atrophy ]
spastic : :
paraparesis :g:gc;rebellar Kennedy disease

Fazio-Londe syndrome,
Brown-Vialetto-van Laere syndrome
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Klicova doporuceni ,,v kostce*

Snaha o v€asnou diagndzu (median preziti od 1. sympt. je 20-36 més.!!!)
— Psychologicky aspekt: nejistota a stres (,Co mi vliastné je?")

— Prevence zatézujicich vykonu (operace!) a neadekvatnich nakladi na péci (v
dusledku chybné dg.)

— Prakticky aspekt: racionalni planovani, socialné-pravni problematika
Dg. stanovuje a sdéluje neurolog se zkusenosti s ALS

— Efektivni komunikacni strategie (willer RG et al. 2009, EFNS 2012, SPIKES protokol atd.)

— pro 70% neurologu sdéleni dg. stfedné — velmi obtizné, v&. zvladani emocnich (a
dalSich) reakci pacienta (rodiny) (Hogden A et al. 2017)

Riluzol stale jedina EMA schvalena obecna DMD

Hlavnim cilem symptomaticke pecCe je maximalizace kvality zivota a
udrzovani autonomie

— Rychla progrese = rychle se ménici obraz dominantnich obtizi / priorit

— Snaha o efektivni + proaktivni kontrolu symptomud = multidisciplinarni tym

— Adekvatni zajisténi kompenzaénimi pomuckami

VCasné zahajeni NIV prodluzuje preziti a zvysuje QoL, vCasny PEG
(pfed rozvojem resp.insuf.) zvySuje QoL a v.s. preziti; efektivita kasle
VCasné planovani terminalni faze, v€asna iniciace paliativni péce



Vcasna diagnoza — prekazky

e Spravna diagndza za 12m. od prvnich symptomu

(Mitchell JD et al. 2010, Paganoni S et al. 2014, Richards D et al. 2020)

« Pacienti vyhledaji |I€kafe 3-6 m. od 1. — nenapadnych — projevu (fokalni
oslabeni/neSikovnost/fascikulace; nebo jen unava, ubytek Kg) Richards D et al. J Neurol Sci. 2020

« 30-60% incialné s chybnou diagn6zou (vysetfovani u ORT, ORL, NCH ale i NEU!)
Richards etal. 2020 ; CCA 13% nasledné (neindikované) operovani (srinivasan et al. 2006)

* Vzacné onemocneéni (rare disease - prevalence EU+UK 32K) —>
nizké povedomi (ale celozivotni riziko rozvoje je 1:300 !)

« Heterogenni spektrum klinickych obraz(

a Spinal b Bulbar Cc  Progressive d  Primary lateral e Pseudopolyneuritic  f Hemiplegic g Flail arm h Flail leg
onset onset muscular atrophy sclerosis ALS ALS syndrome syndrome

N LVMN
Bl UMN

» Chybi specificky biomarker (Nfjen podparna) — dg. Kritéria nadale klinicka !



Vcasna dg. — optimalizovana kritéria

El Escorial 1990...
...Revize 2000...
...Awaji kritéria 2006...

...Revize El Escorial kritérii 2015 — prac. skupina WFN (inkluze variant typu
PMA, PLS, flail arm/leg a PBP jako ,restricted ALS phenotypes®)

Gold Coast kritéria 2020

Progredujici motoricky deficit (anamnéza + opakované obj. vysSetreni)

A ZAROVEN
Projevy poskozeni kortikalniho a spinalniho MN

- alespon v 1 télesném regionu pfitomny soucasné (smiSena paréza)

- nebo pfi zn. poskozeni pouze spinalniho MN (atrofie, paréza / EMG)
alespon ve 2 ruznych definovanych télesnych regionech

A ZAROVEN
Adekvatné zvolené dq. testy vviloucily relevantni alternativni diagndzy




Potencialni dif.dg.

Upper motor neuron predominant Combined upper and lower motor neuron
Hereditary spastic paraparesis Sensory symptoms, bowel and bladder dysfunction, leg predominant, Spondylotic or compressive myelopathy  Radicular pain, sensory symptoms, bowel or bladder dysfunction,
possible family history; abnormal genetic testing with polyradiculopathy degenerative findings on spine MRI

Nutritional deficiency: vitamin By, copper,  Sensory symptoms, peripheral neuropathy, abnormalities on cord imaging Spinal dural arteriovenous fistula

PN Abnormal flow voids on spine MRI, cord edema and hyperintensity secondary
and vitamin E

to venous congestion, evidence of arteriovenous shunting on conventional
Adrenomyeloneuropathy Sensory symptoms, peripheral neuropathy, X-linked pattern; abnormal angiogram
genetic testing (ABCDI variation) and very long chain fatty acids

Bulbar onset
Infection: syphilis, human History suggestive of infectious illness, senso mptoms; abnormal X . ) . . i .
immunodesggency virus (HIV) myelopathy, serolt?éy ogrgcss evme Myasthenia gravis Associated ocular manifestations, fatiguability, response to immune-based
human T-cell lymphotropic virus type | therapies; elevated acetylcholine receptor antibodies or muscle-specific
(HTLV-I) infection kinase (MuSK) antibodies
Primary progressive multiple sclerosis Sensory symptoms, abnormal spine and brain MRI Myopathy (eg, oculopharyngeal muscular  Chronic course, myopathic findings on EMG; abnormal muscle biopsy
dystrophy, IBM)

Lower motor neuron predominant i i ; o o o
Cerebellar disease (eg, multiple system Scanning dysarthria, ataxic and extrapyramidal findings on examination
Multifocal motor neuropathy Weakness in peripheral nerve distribution, stepwise progression,  atrophy)
improvement or stabilization with intravenous immunoglobulin (IVIg ) . ) . o
of bulbar and respiratory muscles; conduction block on nerve cont Infiltrative or compressive lesion in the Asymmetric or unilateral tongue atrophy and fasciculations; MRI of

studies, elevated anti-GMI antibodies® tongue (eg, squamous cell carcinoma) nasopharynx or neck may be required to reveal a lesion

Spinal muscular atrophy Early onset, very chronic course; abnormal genetic testing (homozygous

SMNI deletion)
Postpolio syndrome Prior history of polio, limb-length discrepancy, foot deformities, associated

fatigue, and pain

Head drop

Kennedy disease Gyneoorpastla, per|0|"al fascmulauons: serum creatine kinase _>I000 u/L, Myasthenia gravis Associated ocular manifestations, fatiguability, response to immune-based

sensory involvement; abnormal genetic testing (CAG expansion on therapies; elevated acetylcholine receptor antibodies or MusK antibodies

chromosome X)

o o . L ) Myopathy: IBM, congenital myopathy Chronic course, myopathic findings on EMG; abnormal biopsy of neck
Chronic inflammatory demyelinating Sensory involvement, demyelinating findings on nerve conduction studie (eg, nemaline) extensor muscles
polyradiculoneuropathy (CIDP) CSF cytoalbuminologic dissociation ) ) o
Multiple system atrophy Head drop due to mechanical restriction or rigidity rather than neck extensor

Inclusion body myositis (IBM) Preferential finger flexor and quadriceps weakness, myopathic weakness, other features of parkinsonism on examination

findings on EMG
Spondylotic or compressive Radicular pain, sensory symptoms, degenerative findings on spine MRI
polyradiculopathy

U 5-8% pacientl nakonec alternativni dg., pficemz 50% terap. ovlivnitelnych...



Doporuéené vyéetfeni (EFNS 2012)

Obligatni

Klinické neurologické vysetreni

EMG vcetné kondukénich studii

MRI (mozek, C- /LS micha dle klin. prezentace)

Sérum (CrP, FW, T-horm., B12, elfo./imunofixace)

K monitoringu progrese: Spirometrie, BMI, klinimetrie — ALSFRS-R

Fakultativni

Likvor (celulizace, bilkovina, oligoklon. pasy)

Individualné zvolené, dle dif.dg. kontextu

Protilatky (onkoneuronalni, vaskulitické, anti-AchR/MuSK)

— Angiotensin konvertaza, hexosaminidasa Aa B (LOTS)

Svalova biopsie (sIBM)
DNA analyza



Vcasna diagnoza — mozna role PL (?)

P

Royal College of

General Practitioners

mndo

motor neurone disease
association

Painless, progressive weakness -
Could this be Motor Neurone Disease?

1.Does the patient have one or more of these symptoms?

« Dysartheia
« Sumrad or Quiet speech often when tired - Falls/tnps - from foot drop
« Dysphagia « Loss of dexterity
« Liquias ana/or solias « Muscle wasting
- Excessive salva « Muscle twitching/ fasciculations
« Choxing sensation especially when lying fat « Cramps
« Tongue fasciculations - No sensory features

.

« Hard to explain respiratory symptoms \‘
« Shortness of breath on exertion

« Behavioural change
« Emotional abilry

« Bxcessive daytime sleepiness (not related to dementia)

- Fatigue « Fronto-termporal dementia
{ - Early moming headache
A Orthopnoea

2.ls there progression?

EslR

« Asymmetrical features \-,‘ - Bladder / bowed involverment \
« Age - MND can present at any age - Prominent sensory symptoms
« Double vision / Ptosts

« Positive farily history of MND or other

'-\ newodegenerative disease '-\ « Improving symptoms

If yes fo 1 and 2 query MND and refer fo Neurology
If you think it might be MND plecse state expiicitly in the referral letter.
Common causes of delay arme initial referral 1o ENT or Orthopoedic services.

Bulbar features
25% of patients present with bulbar

symptoms
+ Dysarthria
« Quiat, hoarse or alered speech
« SuIming of speech often when tired
+ Dysphagia - more often liquids frst and

later solids. Intizlly can be sensation of
catching in throat or choling when

drinkang quickly.
+ Excessve saliva
» (hoking sensation when lying flat

+ Weak cough - often not noticed by the
patient

Painless progressive dysarthria - consider
neurclogical refesral rather than ENT.

70% of patlents present with imb

symptoms

- Focal weakness - painless with preserved
sensation

- Distal weakness
« Falsntrips - from foot ceop

+ Loss of cexterity eg problems with zips
or buttons

» Musde wasting - hands and shoulders.
Typically asymmetrical

» Musde twitching/fasciculations
» Cramps

Rospiratory features Y
Respiratory problems are often a late \,
feature of MND and an unusual presenting
feature. Patlents present with features of
neuromuscular respiratory fallure
+ Shortness of breath on exertion
+» Bxcessive daytime sleepiness
- Fatigue
» Early moming headache. Patlents often

describe a‘ muzziness’in the moming, being
show to get going or as If hung over

+ Un-efrashing skeep

+ Orthopnoea

» Frequent unexplained chest infections
+ Weak cough and sniff

+ Noctumal restlessness and/or sweating
Consider MND If investigations for

breathlessness do not support a pulmonary
or cardlac cause.

-

Frank dementia at presentation Is rare.

Cognitive dysfunction ks Increasingly
recognised, as evidenced by:

» Behavioural change such as apathy or lack
of motivation

«» Dificuity with complex tasks

» Lack of concentration

- Emotional lability (not related to dementia)

Ask specifically about a family history of these
features.




DMD (disease modifying drugs)

Riluzol (Rilutek, Riluzol PMCS) 50mg 2x/d p.o.
— populacni studie naznacuji benefit +6 az +19 més., ale rozporuplné (Andrews JA et al. 2020)
— vS8em (vCetné ALS variant jako PMA, PLS — dle EFNS 2012 jeSté nedoporuceno...)
— redukce davky pfi intoleranci, neni-li Uprava, vysadit
— NU: nauzea, priijem, cefalea, vertginnes, tachykardie, hepatopatie, neutropenie
— CAVE odbér KO+diff, ALT, AST, GGT, bilirub.

Edaravone (Radicava IV/ORS, Radicut) , AMX0035 (Relyvrio p.o.)
— FDA (USA) schvalena |éCba (Edaravone: Japonsko, Svycarsko, Kanada, J.Korea)
— EMA (EU) vyékava na vysledky klin. studii faze lll

Tofersen: SOD1-ALS -i.th. ASO (100 mg/15ml 3x a 2t, pak a 4t) —
oCekava se souhlasné stanovisko EMA, zadost formou § 16

Kmenové bunky — nejsou doporuceny, dokud nebudou pozitivni vysledky
Klinickych studii



Siroké spektrum symptoma...

Symptoms Total symptom
prevalence
Fatigue 90%
Muscle stiffness 84%
Muscle cramps 74%
Shortness of breath 66%
Sleep difficulty 60%
Pain 59%
Anxiety 55%
Depression $2%
Increased saliva S52%
Constipation 51%
Pseudobulbar affect 38%
Loss of appetite | 37%
Weight loss 29%
0 100 200 300 400 500

Number of Participants
Severity Mild CO Moderate G0 Severe 233

Improving Symptom Management in ALS MUSCLE & NERVE  January 2018



...vyzaduje mezioborovy (multidisciplinarni) pristup

Table I Multidisciplinary approaches to symptom management

Issue

Treatment options

Health care and support professionals involved

Disease progression
Breathing difficulty

Eating and drinking difficulties

Saliva management

Mobility

Cognitive, behavior, and mood issues

Self-care

Communication

Grief and loss

Carer support

Riluzole
Assisted ventilation

Gastrostomy

Medication
Botox
Mobility equipment

Counseling and support for patient and family

Assistive equipment

Alternative communication devices

Counseling and support for patient and family

Counseling and support for patient and family

Neurologist/rehabilitation physician
Respiratory physician

Respiratory therapist

Nursing

Gastroenterologist

Dietitian

Speech pathologist

Nursing

Neurologist/general practitioner/palliative care team

Neurologist
Physiotherapist
Occupational therapist
ALS association
Neuropsychologist
Psychologist
Occupational therapist
Nursing

ALS association
Speech pathologist
Occupational therapist
ALS association

Social worker
Psychologist

ALS association
Palliative care team
Social worker

ALS association
Palliative care team



neurologist

respiratory
physician

Assncialion Rozhodovaci proces je

- komplexni (zohlednuje
fadu faktoru)

- dynamicky (rozhodnuti se v
case mohou meénit dle
vyvoje stavu)

- podili se na ném vSichni
zainteresovani...

Pacienti a jejich rodina jsou kliCovymi
ucastniky pécCe a maiji aktivni role v

rozhodovacim procesu
Hogden A. et al. Joural of Multidisciplinary Healtcare 2017



Survival Probability

/

Multidisciplinarni péce — proc?

Prodluzuje (+2 az 5m) dobu prFeziti (meta-analyza de Aimeida FEO et al. 2021, atd., atd.)

Kaplan Meier curves for all patients
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' '

0.50
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o

T T T
2 4 6
Years of follow up

Rooney et al. JNPP 2014

Redukuje pocCet akutnich hospitalizaci (chis Aet al. 2006)

L 4

Vede k vyrazné CastéjSi (a v€asnegjsi) indikaci NIV a PEG (v.s. hlavni
faktor prodlouzeni preziti - Paipa AJ et al. 2019)

LepSi referovana kvalita Zivota (van den Berg JP et al. 2006, de Aimeida 2021)

Obtizné kvantifikovatelna dimenze ,kvality” a ,hodnoty (value)” péce

pfi komplexnich rozhodovacich procesech
(Paganoni S et al. 2017, Rooney et al. 2014)



Multidisciplinarni péce - prekazky

(Zdanlivé) navysuje naklady na péci
— diskutabilni a stale nedostatec¢né kvantifikované (kvantifikovatelné) - acntert k & Kerkemeyer L 2021

— nékteré analyzy dokladuji pro EU (NL) prakticky identické naklady, jako u bézné péce (van der
Steen | et al. 2009)

— naklady ale pfesouva na bedra jejiho poskytovatele goyian ket al. 2015, Paganoni s et al. 2017)

V ramci EU zapado-vychodni a severo-jizni gradient v implementaci

a dostupnosti (ltalie 40%-60%, NL 85% ALS pacientl na specializ. klinikach)
(Hodgen et al 2017, The European ALS Coalition Policy Paper 2023)

Obecné velké meziregionélm’ l'OZdI'|y (centra pfi FN x periferie)
(Hodgen et al. 2017, Howard | et al. 2019, The European ALS Coalition Policy Paper 2023 )

Neurologu, spezializovanych na ALS ubyva, ALS pacientu pfibyva...

...ale fada ukonu (napf¥. preskripce kompenzacnich pomucek) je v

ramci systému zdr.pojisténi stale striktné vazana na lékare
(The European ALS Coalition Policy Paper 2023)



Management symptomu

Svalove sy.
— Krampi: chinini hydrochloridici (off-label) mexiletine (rcT oskarsson 2018) , CBZ

— Spasticita: FT > kanabinoidy (THC/CBD) (Riva et al. 2019), off-label: baclofen p.o. (lepSi
efekt i.th.) tizanidine, GBP; BTX pro fokalni projevy

Bolest - poddiagnostikovana (chis Aetal. 2019) proaktivné se ptat; bézna medik. +
FT (ROM/kontraktury, spasticita), popf. protetika — individualizované kréni, trupové ortézy

Deprese — hl. v inicialnich fazich, volba preparatu dle kontextu (tcaa
sialorhea, mirtazapin - anorexie a insomnie, SNRI — antinociceptivni, SSRI x apatie...)

Psychosocialni podpora — zatéz pecujicich (podpora), soc.konzultace, PST,
,pacientska org.” - z.s. ALSA

Komunikace - dysarthrie, ale i (mirnd) porucha feci; dle deficitu: tablet -> TOBII
Sialorhea — anticholinergika (Imipramin, Buscopan), 2.linie BTX, 3.linie RT
Kompenzacni pomucky — MIV/EIV, zvedak, schodolez, el.poloh.lizko..

NutriCni stav/ dysfagie: monitoring fagie a BMI, facilitaCni manévry +
rezim. opatreni...PEG

Respiracni — monitoring symptomu, FVC a PCF; NIV prodluzuje preziti
a zlepsuje QOL (ourke s et al. 2006, Radunovic A et al. 2017), MI/-E pFi neefekt. kasli




Nutrice a fagie

Katabolismus nezavisly neg. prediktor preziti (vedle dysfagie podil resp. insuf.,
hypermetabolismu, anorexie) (Marin B et al. 2011, Dupuis L et al. 2011)

Vysokokaloricka dieta (4o0skcalid) - benefit pro rychlé progresory (Ludolph et al. 2020)
Pravidelny screening (napt. DYALS > 3 /modifikace DYMUS/ ; EAT-10) (Diamanti et al. 2022)

ANO NE

1. Méte potiZe s polykanim pevné stravy (jako je maso, chléb apod)?
2. Mate potize s polykdnim tekutin (jako je voda, mléko apod.)?

3. Mate béhem polykani pocit knedliku® v krku?

4. Mate pocit uviznuti jidla v krku?

5. Kadlete nebo méte pocit duseni po poZiti tuhé stravy?

6. Kadlete nebo méte pocit dudeni po poZiti tekutin?

7. Musite polykat opakované, nez piné spolknete pevnou stravu?

8. Musite si jidlo pfed polknutim krdjet na malé kousky?

9. Musite polykat opakované, nez plné spolknete tekutinu?

10. Ztratil/a jste na vaze?

VIEkova E et al. CSNN 2020

Objektivizace — FEES (rattori B et al. 2017) VF S (Klin. logoped + ORL/RDG)
Uprava konzistenci, sipping, manévry + rezimova opatieni (logoped!)
PEG

— Nastolit téma v¢as, pripravit pacienta (benefity €asného x rizika pozdniho PEG)
— Timing ! riziko aspirace, provést pred FVC < 50% n.h. (Shaw AS et al. 2006)

Diskutovat, vysveétlit, doporucit... akceptovat pacientovy preference ...
ale opakované revidovat



Respiracni insuficience
Dominantni priCina umrti (hypoventilace, aspirace, infekt -> circulus vitiosus)
Uspé&3na detekce = cileny monitoring (aktivné se ptat):

Anamnestické Dusnost Nadmérma denni spavost (ESS =9)
projevy Ortopnoe Poruchy koncentrace / paméti
Rekurentni zanéty DC Ranni cefalea, zmatenost,

Probouzeni, spanekneo- halucinace
svézi, nocni mary

Priznaky Tachypnoe Paradoxni (abdominalni) dychani
Povrchnidychani Zapojeni akcesornich svall
Oslabeny kasel Snizena exkurze pii max. nadechu

Objektivizace (FVC sed/leh; n.h. # tize insuficience, FVC < 50% n.h. - PPV 67% pro
RI; MIP/MEP, SNIP....) @ 3 mésice

Pro¢ monitorovat?

Planovani s pfedstihem: CAVE akutni insuficience s urgent. (pac. nechténou) OTI -
drive vyslovené prani! ; CAVE odkladani PEG do pokrocilé faze...

NIPPV: zlepél' p‘feilti (+7 az 17m) | QoL (Bourke et al 2006, Berlowitz et al. 2016)
- Prediktor uspéchu/adherence: uleva od dusnosti
- Prediktor selhani: tézsi bulbarni sy., retence bronchialnich sekretu

Management brochialni sekrece

— Monitoring peak-flow metrem (PCF)
— Manualni techniky asist. kasle....mechanicky in-/exsuflator (CoughAssist Device)
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Paliativni péce

» Diskuze na téma terminalni faze nemoci ve vhodné zvoleny okamzik
(v dobé diagndzy, pfi projevech resp. insuficience/potieba NIV, PEG..)

» Informovat pacienta stran ,Drive vysloveného prani* + pomoct
zformulovat a definovat (urgentni OTI-UPV/tracheostomie, KPR...)

— § 36 Zakona ¢€.372/2011 Sb. o zdravotnich sluzbach: pisemné pouceni + urfedné
ovéreny podpis

— Lze kdykoliv odvolat/revidovat
— CAVE omezeni svépravnosti (5-15% pacientt FTD)

« Kdy iniciovat paliativni p&ci?
Tradic¢ni - pozdni vs. ¢asny, progresivné narustajici x
"trigger-based"” model zapojeni paliativni péce u ALS
A
Neurology and medical specialties

SRR YT -

Specialist palliative care

Neurology and medical specialties

Diagnosis L I A ]Death

Specialist palliative care

« Pro terminalni dyspnoe: D e LR
— Morfin s.c./i.v. infuze Diagnosis L‘% Death
— BZD (midazolam, lorazepam, diazepam) Spacialist paliatve cars——== | Tfigger points |

— ptipadné neuroleptika Hlogden A et al. 2017



Chromosome 5

SMN2

g

Spinalni svalova atrofie

Skupina heredo-degenerat. onemocneni a-MN
prednich roht miSnich (resp. bulbarnich)

95% klasicka proximalni forma = 5q AR-SMA (mutace
v genu SMN1)

Progresivni, symetricka, proximalneé predominujici
atrofie/paréza (+ kontraktury, spinalni deformity...)

U tezsich forem generalizace a rozvoj respiracni
insuficience s nutnosti UPV

diky zlepsSujici se symptomatickeé péeci
Incidence 1:6000-10000 porodi, v CR akt. 385 pac.
(registr REaDY/SMA), z toho 115 adultnich




Spinalni svalové atrofie - diagnostika, lécba, vyzkum

MUDTr. Jana Haberlova, Ph.D.  Meuol praxi 2016

17(6): 349

Finkel SR et al. Neurology® 2014;83:810-817

Klasifikace SMA Vék pocatku obtizi Dosazené motorické | Primérny vék doziti
maximum
SMAtyp 0 Prenatalné, pii narozeni | LezZici, neschopen sedu | Bez UPV Gmrti
patrna hypotonie do 6. mésice véku
a kontraktury
SMA tvn | Obtize do 6. mésice véku | LeZici, neschopen Bez UPV Umrti
Non-sitter samostatného sedu do 2 let véku

Obtize do 18. mésice véku

Neschopen samostatné
chize

Dle symptomatické
péce, 4. dekada véku

80 %

Walker Obtize po 18. mésici véku | Docasné schopen Dle symptomatické péce 60 %
. : i samostatné chlze i normalni vék doziti 0%
| SMAtyp IV Obtize vdospalosti | Chodici Normélnivek doziti

0%

=z

Typ lll: ¢im pozdéjsi vek nastupu, tim déle samostatna = -
chlize; hlavni délitko pred/po 3. roce zivota

K. Zerres et al. / Journal of
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Genetika/Patogeneze

[ % Gene
SMN-FL SMND? MRNA
~10% ~90% ~100%
Full-length Truncated Fu%th Protein
38kD & less
l stable
SMN2
Pre-mRNA Exon 6 Exon7 Exon 8
m Exon 6
Pre-mRNA
# : l
MRNA B Ex MRNA ENC
= ENCEn ENC gy cm
_—_ ECIHEnC
ECIEEECEn
BT ENCEm

- @
& : : ™ @@

Low SMN protein levels

SMN — survival motor neuron

KliCcovy pro distalni/terminalni axon/NMJ
-posttranskripCni regulace

-transport/ translace mRNA

Homozyg. delece exon 7 / 7+8 SMN1
Heterozyg. delece + bodové mutace

SMNZ2 se liSi v 5 nukleotidech v
exonu 7 = alternativni mRNA splicing
Vysledkem jen cca 10% produkce
féniho proteinu

Pocet kopii SMNZ2 - koreluje, ale
nepredikuje presné tizi postizeni

SMNZ2 haplotypes

SMN2 -r sr s
—_— 0 kopii - letalni
SMN2

SMN2 1-2 kopie = SMA |

SMN2 SMN2

SMN2 SMN2 2-3 kopie SMA |
SMN2 SMN2

SMN2 SMN2  SMN2 3-4 kopie SMA Il
SMN2 SMN2



Farmakoterapie
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- Therapy Small M olecule
|
Delivery
Method

4 Loading Doses
D“'ng One Time Then Once Every
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All Types
Population —



RHB

Non-sitters

Positioning and Bracing

Daily use of seating systems, postural and
positioning supports, thoracic bracing and cervical
bracing for head support.

Stretching

Symptomaticka pece

Velmi odlisna akcentace dle typu: non-sitters x sitters x walkers

Si

tters

Positioning and Bracing
Knee immobilizers,

Daily use of orthoses for upper lower limb orthoses
for stretching and to promote function and range of

motion.

Promote function and mobility
Use of seating and mobility systems

Walkers

Promote function and mobility

KAFOs, and AFOs are
recommended for positioning
and standing.

Stretching

Neuro-

Regular stretching for segments known to be at risk SSLUCEEREIS

for contractures: hip, knee and ankle, wrist and

hand

Promote function and mobility
Use of gait training devices and mobility devices to
promote supported ambulation

Recommend aerobic and general conditioning exercise for
SMA walkers. Options include: Swimming, walking, cycling,
yoga, hippotherapy, rowing, elliptical/cross-trainers.

Stretching

Ortopedicky management

u sitters 60-90% skolioza

paliativni chirurgické feseni dle tize

Clinical examination
of the spine

Spinal X-Ray

If <15-20°
Monitor

1f>15-20°
Thoracic bracing and
monitor

discuss surgery

In skeletally immature patients
consider growing rods, VEPTR,

magnetic bars

In skeletally mature patients

spinal fusion

Orthopedic

Zhodnoceni

rehabllitation

Management respiraénich komplikaci

Intervention
Clinical assessment | Physical 1! y function,
| cough peak flow, resp muscle strength
Insgiratory, expiratory, bubar muscle weak st radiclogy, sloap study, Swaliow
scobosts, chest wall abnormality 55055t
Pulmonary
o N Pr Jon: ind) coccal

Coordinator

Patient
with
SMA

Nutrition,
gastrointestinal Medication
and bone health ]

polykani / nutriéni stav

Non-sitters

Video Fluoroscopic Swallow Study
shortly after diagnosis and when
suggested by clinical signs

suggestive of dysphagia (weak suck,

fatigue, humid voice, pneumonias)

Sitters

Video Fluoroscopic Swallow Study
if suggested by clinical signs
suggestive of dysphagia.
Nutritional analysis of food
records/feeding regimen
Longitudinal anthropometrics
(height, weight, OFC)

REM related sleep Fecti
disordered breathing ' tive cough

wcmmdcm <270/min devices. Coraider glycopy rrolate, hypertonic

vaccination, palivizumad
Cough peak flow Intervention: Physiotherapy, cough assist

saline, bronchodilator if evidence of asthma,

NREM and REM remed swallawing dysfuncticn
sleep disordered breathing \ I — ";: ;w.:;mil:“h:.

FVC<40% predicted

WSS percutaneous

st hachion gamtrostomy feeding

Day time ventilatory |
fadure

FVC<20% predicted |

Other aorgan
involvement

E. Mercuri et al./Neuromuscular Disorders 28 (2018) 103-115

Walkers

Nutritional analysis/monitoring if
underweight or overweight
Longitudinal anthropometrics
(height, weight, OFC).



Situace v NMC FNM - dospéla cast

« 3 atestovani neurologoveé Kapacita limitovana — hlavni cil
. ~25-30 novych ALS/rok; 53 SMA je tak zajistit klicové intervence:

v

Inicialni stadium, ev. zadost EIV —>
l0Zzkova RHB
Dysfagie —> nutriC.interv., PEG
Resp. Insuficience —> NIV, CAD
‘/ Progrese - > Drive vyslovené prani
Klin. X
s N Mala kapacita pro

nutricio- . . v s ’
nista - Administrativu zadosti
- v8ech komp.pomucek
Cilené — liazkova - k OSSZ atd.
RHB,EIV - Titraci bézné medikace

neurologist

Jen krizové
intervence

ergoter.

(ALS) pacienti s pokrocCilou fazi

respiratory

V physician fyzioter.

HI. IGzkova,
respiracni
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