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Loengu kava

Terminoloogia

Mis voib olla lihashaiguse pohjus?

Veidi anatoomiast
Erinevad lihashaigused

Lihashaiguste voimalik ravi




Terminoloogia

Narvihaigus voi narvi haigus?

Rahvakeeles narvihaigus tahistab psiitihikaga seotud probleemi, kuid tegelikult tahendab see
narvisusteemi kahjustust voi talitluse hairet, mis avaldub neuroloogilise haigusena

,nharvihaigus” on hoopis pstithikahaire

Pstithika on kesknarvisisteemi paljukomponendiline funktsioon, mis avaldub subjektiivse
elamusena ning valiselt sdnalise ja motoorse kaitumise kujul

Pstlhilised seisundid on teadvuse seisund, meeleolu seisund ja tahteaktiivsus.

Pstlihika on vaga lahedalt seotud narvidega, sest narvid on kdige alus!




Narvisusteem

Kesknarvislisteem=peaaju + seljaaju
Peaaju laheb Ule seljaajuks: tilemine motoorne narvirakk!

Seljaaju on pehme, piklik kogum narve, mis jooksevad
koljupdhimikust kuni alaseljani

Eesmark on informatsiooni kandmine peaaju ja teiste kehaosade
vahel

Seljaajus asub alumine motoorne narvirakk, mis saab infot Glemiselt

Nende Ghenduse katkemine paneb alaosa eraldi to6tama, puudub
kdrgem kontroll

Perifeerne narvisiisteem = spinaalsed narvijuured ja kaugemad
narvid (alates alumisest motoorsest narvirakust)

Autonoomne narvisiisteem = siimpaatiline ja parasimpaatiline
narvisisteem (higistamine, sidamet6d, vererohk, seedimine,
sooletegevus, pdie tiihjenemine)
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Lihas saab
narvirakult

kasu kokku
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Terminoloogia

* Neuromuskulaarsed ehk narvi-
lihase haigused pohjustavad

sarnaseid simptome: peamiselt i sefass — motoneiron
lihasndrkus, tundlikkushaired ®. =

e NARV &/ LIHAS, ERUTUSE ©s v
ULEKANNE

* Perifeerne narvislisteem



Neuromuskulaarsete haiguste
klassifikatsioon

Spinaalne lihasatroofia ja teised motoneuroni haigused
Narvijuurte haigused
Perifeersete narvide haigused

Neuromuskulaarse lilekande haigused

O

Lihase haigused



Motor Examination continued

Primary Sites of Motor Disorders

Anatomical site
of lesion
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Disorder

|

Stroke,
tumor

Parkinson
discase

. Multiple

crainial
neuropdthies

. Cercbellar

ataxia

. Spinal

njury,
auto
accident,
MS,
abscess,
tumor
Motor
neuron
disease

Neuropathies

. Myasthenia

gravis,
botulism

. Myopathies

. Congenital

hypotonia,
Marfan
syndrome,
Ehlers-Danlos
syndrome

Neurological
findings

Brisk muscle stretch
reflexes, positive
Babinski sign

Tremor, rigidity,
cogwheeling, petit
pas gait

Facial paralysis, etc.

Gaitor
extremity
ataxia

Sensory loss, increased
deep tendon reflexes
positive Babinski sign

Increased muscle
stretch reflexes,

no sensory loss,
variable body and
tongue fasciculations
Diminished muscle
stretch reflexes,
decreased nerve
conduction velocity
Positive edrophonium
chloride test,

facial weakness,
pupillary abnormality
Muscle stretch reflexes
normal or decreased,
muscle enzymes
increased

Muscle stretch reflexes
normal or slightly
decreased

Kus vOib olla lihasnorkuse
pohjus?

* Insult, ajutrauma, kesknarvisiisteemi poletik
* Seljaajutrauma

* Motoneuroni haigus

e Narvijuure ehk raadiksi haigus

* Neuropaatia ehk perifeerse narvi haigus

* Muasteenia

* Miopaatia ehk lihashaigus



Tsentraalne ja perifeerne halvatus

Tsentraalne halvatus Perifeerne halvatus

* Jou langus koos tapsete * Lihasjou langus

liigutuste kahjustusega * Lihase toonuse langus

* Lihastoonuse tous * Reflekside madaldumine voi

e Elavnenud refleksid kadumine
e Ei esine lihase kdohetumist e Lihaste kohetumine
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Lihased

Smooth Muscle Cardiac Muscle Skeletal Muscle
Tissue

- Lihase pohiomaduseks on
kokkutdmbumisvdime

- Eristatakse silelihaskude,
sidamelihaskude ja
vOOtlihaskude

- Vootlihased: skelefti- ja nahalihased (

. Ule 650 lihase ehk muskli g e b
moodustab 1/3

kehakaalust




Lihased

* Skeletilihas algab luult, Gletab
liigese ja kinnitub teisele luule

* Lihas
* toestab keha ja hoiab siseelundeid
paigal
* Liikumine
» Kehatemperatuuri reguleerimine
* Punased lihaskiud: aeglased ja
vastupidavad

* Valged lihaskiud: kiired ja kiirelt
vasivad




e Lihas saab narvirakult kasu
kokku tombuda

Punased lihaskiud:

* Lipoluils ehk rasva
|ohustamine — lihase toit

* Hapnik
* Pigmentvalk — mioglobiin

* Mitokonder: raku joujaam,
poletatakse toitaineid (rasv,
valk)

Valged lihaskiud
* Energiavaru kreatiinfosfaat

* Rohkem miuofibrille, gltikoosi
|6hustamine

* Ka hapnikuvolaga

Axon with
Myelin
Sheaths




MUOPAATA

* Mys — kreeka keeles lihas, hiir
* Pathos — kreeka keeles haigus

e Avaldused:

* Lihasnorkus

* Vasimus

* Koormuse talumatus
Lihase kdhetumine e. atroofia
Pseudohlpertroofia
Toeline lihase hupertroofia
Lihastoonuse muutused

* Valu
 Lihaskrambid, lihasspasmid

 Lihase kontraktuurid
(kokkutdmbumine, jaigastumine)

* Aeg-ajalt tume uriin

e Sidame rutmihaired

* Nagemishaired

* Muude elundite haired



@ Miiopaatia= MUS + PAATIA= LIHAS + HAIGUS

e Lihasdiistroofia= LIHAS + DUS + TROOFIA= LIHAS + PUUDULIK +
TOITUMUS

* Muiosiit= MUS + ITIS = lihas + pdletik
e Miiasteenia= MUS + A + STEENIA= LIHAS + MITTE + JOUD

g

* Neuropaatia=NEURO + PAATIA= NARV + HAIGUS

© e Motoneuron= MOTOORNE + NEURON= LIIKUMA + NARVIRAKK

« Amiotroofiline lateraalskleroos= A + MUS + TROOFIKA
LATERAALNE SKLEROOS = LIHAS + MITTE + TOITUMINE
KULGMINE KOVASTUMINE



Lihashaigused

* Parilikud
* Omandatud
* Esimeste kaebuste avaldumise aeg vaga erinev

* Kaebused voivad olla minimaalsed, aeglaselt stivenevad, kiiresti
sivenevad, aeg-ajalt esinevad ehk episoodilised

 Lihaste haaratuse muster on erinev: monel naolihased, kaelalihased,
jasemete kehattivele [ahemad osad (proksimaalsed) voi kaugemad
(distaalsed), silmaliigutaja-lihased

* SUmmeetriline/asimmeetriline lihasnorkus



Lihashaiguste ehk miopaatiate jaotus

Parilikud lihashaigused Omandatud lihashaigused

1. Lihasdustroofiad:
* Duchenne ja Beckeri lihasdistroofia

1. Toksiline miiopaatia

* Jaseme-vootme lihasdistroofia (LGMD) ¢ A|k9h9|

* Miotooniline diistroofia (DMI ja DMII) * Ravimid

* Fatsio-skapulaarne lihasdistroofia 2. Pdletikuline miopaatia:
2. Kaasastndinud miiopaatiad * Inklusioonkehakeste muosiit
3. Metaboolsed miiopaatiad: * Dermatomuosiit

* Pompe t&bi e Polimuosiit
4. Mitokondriaalsed miopaatiad: 3. Infektsioosne miiopaatia:

« MERRF * AIDS

" LHON _ 4. Endokriinne miiopaatia:
5. Skeletilihaste kanalopaatiad * Hipo/-hiipertiireoos

* Thomseni/Beckeri kongenitaalne miiotoonia * Hupofiitsi haigused

* Kongenitaalne paramiiotoonia  Diabeet

* Perioodilised paraltiisid:
Hipokaleemiline perioodiline paraliiiis
Hlperkaleemiline perioodiline parallits



Disease | Inheritance | Chromosome | Affected protein | Disease Inheritance | Chromosome | Affected protein
X-linked dystrophies Other dystrophies
DMD/BMD XR Xp21 Dystrophin Facioscapulchumeral | AD £g35 ?
EDMD XR Xg28 Emerin Scapuloperoneal AD 2035 Desmin
Scapuloperoneall XR Xg26.3 Four-and-a-half dystrophy
reducing bod! LIM domain
L ' h d o 1 ryopay proteaid (1) ii )1:43;13 :;zz:d-a-half
| a S u S ro O I a Limb-girdle dystrophies (LGMDs) Scinais LIM domain

LGMD1A AD 5q22.3-31.3 | Myotilin protein protien 1 (FHL1)
LGMD1B AD 1g1i-21 Lamin A and C EDMD type 3 AD 6924 Nesprin-1
LGMD1C AD 3pZs Caveolin-3 EDMD type 4 AD 14023 Nesprin-2
LGMD1L i e i Oculopharyngeal AD 14911213 | PABP2
LEMNE it L A Myotonic dystraghy 1 | AD 199133 DMPK
ig:gi’; ﬁ ;i:‘;s't'ﬂ't ;:L:z:';: Myotonic dystroghy 2 | AD 3921 ZNF3
: : Myofibrilar myopathy | AD 50223313 | Myotiin
LGMD2C AR 13g12 y-sarcoglycan
LGMD2D AR 17912-21.3 a-sarceglycan AL 1009 735 | ZABR
LGMD2E AR 4912 p-sarcoglycan A g Fitamin.c
LGMD2F AR 53334 &-sarcoglycan AD 11021-23 as-crystallin
LGMD2G AR 17g11-12 | Telethonin ADIAR 2933 Desmin
LGMDZH AR 8931-33 E3-ubiquitin- AR 1p3d Selenoprotein N1

ligase (TRIM 32) AD 10g25-26 BAG-3
LGMDz21 AR 12913 FKRP Hereditary inclusion body myopathy (H-IBM)
LGMD2J AR 2031 Titin ARHHIEM iR GNE
LGAMD2K st 931 POMT H-IEM with FTD AD VCP and Paget
LGMD2L AR 11p143 Anoctamin § diease
LGMD2ZM AR 9431-33 Fukulin HIEM 3 2D MyHC lia
LGMD2ZN AR 1paz POMGNT1
LGMDZO AR 1424 POMT1
Congenital muscular dystrophies (MDCs)
MDC1A AR 6022-23 Laminin- a-2 chain
-7 Integrin related MDC | AR 12913 a-7 Integrin
MCCILGMD2I AR 18g13 FKRP
Fukuyama/L GMD2L AR 9g31-33 Fukutin
WWS/LGMD2ZK AR 9g31 POMT1
MEE diseasel GMD2M | AR 1paz2 POMGNT1
Rigid spine syndrome | AR 1p35-36 Selenoprotein N1
Ulirich/Bethlem ARIAD 21q223 and | Collagens BA1,

2gar BA2, and BA3

Distal dystrophies/myopathies
Welander AD 2p13 ?
Udd AD 2031 Titin
Markesbery-Griggs AD 10922.3-23.2 | ZASP
L2 W e ok AA Amato. Muscular Dystrophies.
Miyoshi 1 AR 2p13 Dysferlin
Miyosni 2 AR 11143 Anoctamin 5 AAN EM 2010
Laing (MPD1} AD 14g11 MyHC 7
VCPDM or MPD2 AD 531 Matrin 3




Ulllrich syndrome |

Bethlem myapathy |
MDC1Al«—1Laminin-2 CollagenVl e
iglycan
LGMD1C Dysiroglycan v 1
- ] Sarcoghycn complex
Extracellufar Caveolin-3 complex

M ., [LGMD2CF
SRRERIRERSSSOSSSRRaRE, ] AN AR AR R AN

Intraceliular

YRR A

Dysferlin

Fﬂanm € —> [Myofibrillar myopathy |

[ LGMD2B__|
[ Miyoshi myopathy |

T%SE pd o m" Poh,p;\

L o [MEB]
LGMD2H BMD J_QQ 1
ﬁ Fiy s & ~a
f.v" Fukuyama MDG,
W& SkRrP LGMD2L
Rigid spine syndrome MDC1C
Myofibrillar myopathy Walker-Warbirg LGMD2{
[ Multiminicore myopaihy | syndrome, L GMD2K

Amato AA, Russell J. Neuromuscular disease. New York:
McGraw-Hill, 2008. p530.



Extracellular Meccn i
ARV SR TN EA o RN NN AR R RN A AN AR A NN VRSV
Intraceffular %
,z;': [GMD1B
EDOMD
R RRTY] Emerin

LGMDZ2J LGM?E iiin /3 COOH
fobfa! MD Telethonin '

Sarcomere :
Nesprin-1and -2 VCP  PABN1

Calpain-3

W - EDMD| h-IBMPFD OPMD
AAA A0 A A4 . .1-‘-““1‘-.‘{

Filamin C —— Myofibrillar myopathy

Z-disc
a-actinin,nebulin
desmin, of crystalin,
ZASP syncoilin /‘

oo
LGMD2A T'“

Laing distal myopathy

Hyaline myopathy i

Myosin storage disease Nemaline myopathy
Hereditary-1BM type 3 Myofibrillar myopathy

Amato AA, Russell J. Neuromuscular disease. New York:
McGraw-Hill, 2008. p 531.



DUstrofinopaatia: Duchenne lihasdUstroofia

* Uks sagedasemaid lihasdustroofiaid

 X-liiteline — s.t. emalt paritud = =y

d | 0 o’. © £4 |

* DMD geen, koige suurem teadaolev geen, 2.2
miljonit aluspaari, 79 eksonit, deletsioonid . 9
* Tavaliselt diagnoos 3. eluaastal — lapsel raske e / e |
L SR L S
kondida, trepist kaia I =l
e Stiveneb nimmend&gusus v J MR

* Oma kindel liigutusmuster kukist
ulestulemiseks

* Haigus progresseerub: 12 aastaselt ei saa
kaia, 90% sureb enne 20. eluaastat



Beckeri
lihasdUstroofia

* Diustrofiini funktsionaalsus veidi suurem

. Laminnin
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Dystrobrevin

Dystrophin

NT e [ ) ) o o
v, P LAy Sata A A A A oo A A o ol
008000000000000660008000

F-actin

Oxford Textbook of Neuromuscular Disorders




Kortikosteroidid korges annuses

Hingamisfuntksiooni toetus
Skolioosi korrigeerimine

Kardiomuopaatia ravi

Geeni korrektsioon:

e Nonsense suppression
e Fxon skipping

e Gene transfer

e Eteplirsen




Table 1| Dystrophin-restoration therapies in clinical trials or marketed

Therapy

Exon skipping

Casimersen (exon 45 skipping)
DS-5141b (exon 45 skipping)
Eteplirsen (exon 51 skipping)
Golodirsen (exon 53 skipping)
NS-065 (exon 53 skipping)

SRP-5051 (peptide-conjugated
eteplirsen; exon 51 skipping)

Suvodirsen (exon 51 skipping)
Stop codon readthrough

Ataluren

Gene addition

Microdystrophin with AAV9 vector
Microdystrophin with AAVrh74 vector
Microdystrophin with AAV9 vector

Genome editing
CRISPR-Cas9

Myoblast transplantation
Donor-derived myoblasts

Details

Phosphorodiamidate morpholino oligomer
Locked nucleic acid oligomer

Phosphorodiamidate morpholino oligomer
Phosphorodiamidate morpholino oligomer
Phosphorodiamidate morpholino oligomer

Peptide-conjugated phosphorodiamidate
morpholino oligomer

Stereopure 2"-O-methyl phosphorothioate

Decreases ribosomal sensitivity to premature
stop codons (resulting from a nonsense mutation),
which enables transcription to continue

MCK
MHCK
Creatine kinase promoter

Removes DNA encoding a specific target exon

Intramuscular injection in adult patients

Trial phase

Phase lI/11]

Phase I/1l

Marketed (FDA) and confirmatory phase lll
Phase lI/11]

Phase /1l

Phase|

Phase |

Marketed (EMA), confirmatory phase lll,
post-marketing and a study of dystrophin
levels

Phase |b
Phase I/1l
Phase I/1l

Notyet in trials

Phase I/1l

Refs

134
135.136
11,35,137,138
134,139
140,141

142

4243

10,77.78,143,144

14,17.145

14,146,147

14.18

54,58

148

AAV, adeno-associated virus; EMA, European Medicines Agency; MCK, minimized mouse creatine kinase promoter; MHCK, minimized human creatine kinase promoter.

IEC Verhaart et al. Therapeutic Developments for Duchenne Muscular Dystrophy

Nat Rev Neurol 15 (7), 373-386. Jul 2019.



Disorder Gene Protein

LGMD1A MYOT Myotilin

LGMD1B LMNA Lamin A/C

LGMD1C CAV3 Caveolin 3

LGMD1D DNAJBS6 Hsp40

LGMDI1E DES Desmin

LGMDIF TNPO3 Transportin 3

LGMD1G HNRPDL Heferogeneous nuclear ribonucleoprotein D-like protein
LGMDIH 3p23p25 2

LGMD1I CAPN3 Calpain 3

LGMD2A CAPN3 Calpain 3

LGMD2B DYSF Dysferlin

LGMD2C SGCG y-Sarcoglycan

LGMD2D SGCA aSarcoglycan

LGMD2E SGCB B-Sarcoglycan

LGMD2F SGCD #Sarcoglycan

LGMD2G TCAP Telethonin

LGMD2H TRIM32 Tripartite motif containing 32

LGMD2I FKRP Fukutin-related protein

LGMD2J TIN Titin

LGMD2K POMTI Protein-O-mannosy! transferase 1
LGMD2L ANOS Anoctamin 5

LGMD2M FKTN Fukutin

LGMD2N POMT2 Protein-O-mannosy! transferase 2
LGMD20 POMGNTI Prot. Olinked mannose B-1,2-N-acetylglucosaminy! trans.
LGMD2P DAGI Dystroglycan

LGMD2Q PLECT Plectin

LGMD2R DES Desmin

LGMD2S TRAPPCT1 Transport protein particle complex 11
LGMD2T GMPPB GDP-mannose pyrophosphorylase B
LGMD2U 1SPD Isoprenoid synthase domain containing
LGMD2V GAA a-1,4-glucosidase

LGMD2W LIMS2 Lim and senescent cell antigen-like domains 2
LGMD2X BVES Blood vessel endothelial substance

LGMDs, limb girdle muscular dystrophies.

Oluliselt harvem DMDst

Autosoom-dominantne (LGMD1), autosoom-retsessiivne

Limb-girdle muscle (LGMD2)
dystrophy LGMD LGMD2A, LGMD2I ja LGMD2L

Toetav ravi



Facioscapulohumeral dystrophy

 AD
e D474
e DUX4 valk, mis on toksiline

Normal
A LA
protei
D4Z4 >10

Toxic DUX4




Ainevahetuslik lihashaigus

e Glukogeeni ainevahetushaire: suure
intensiivsusega lihastoo voi anaeroobne
too

e Lipiidide ainevahetushaire: rahuolekus
energia tootmine, pidev submaksimaalne
lihast6o

e Fosfokreatiini ja puriini tsukli haire:
lUhiaegne suure intensiivsusega lihastdo.
Enstitim CK (kreatiinkinaas)

Metaboolne

muopaatia

e Mitokondrid: ensulimid, mis vajalikud
glikoosi, rasvhapete ja puruvaadi
okstUdatsiooniks ehk energia tootmiseks




Naited metaboolsetest mUopaatiatest

* Pompe haigus: glikogeeni ainevahetushaire, alfa-glikosidaas

e 17 kromosoom

* Avaldub erinevas vanuses

* Ravi: enstiimi asendusteraapia: rekombinantne alfo-glikosidaas

* Dieet: rohkelt valku, vahe susivesikuid

* Regulaarne fuusiline koormus

» Karnitiin-palmiotiililtransferaas 2 defitsiit: lipiidide ainevahetushaire
* Esinevad punase uriinieritusega episoodid — muoglobinuuria

e Kilm, nalgimine, tugev pingutus, palavik

* Ravi: vdltida nalgimist, rasva piiramine toidus, suurem susivesikute
osakaal toidus

Valtida pikaaegset treeningut



Mitokondriaalne miopaatia

Central

Peripheral
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Mitokondriaalne miopaatia

* Mitokondrid on rakusisesed organellid, mis on olemas IGAS imetaja rakus ja
vastutavad aeroobse ENERGIA TOOTMISE EEST

e Haire mitokondrite hingamisahelas
* Paljude organstisteemide haigus

» Koed, mis vajavad enam energiat, on ka enam kahjustunud: narvisiisteem,
lihased, silm

* Mitokondriaalse DNA defekt voi nukleaarse DNA defekt

* MERRF: muokloonus epilepsia koos punaste rebenenud lihaskiududega

* MELAS: mitokondriaalne entsefalomiiopaatia laktatsidoosiga

 LHON: Leberi hereditaarne nagemisnarvi neuropaatia

e Ravi: simptomaatiline, sidamefunktsiooni toetamine, L-karnitiin, koensitim Q10



Kanalopaatiad

* Lihase ioonkanalite N gf
haire win | @)

* Perioodiline 1-%
lihanorkus @

. . . M

* Naatriumikanali, e PR
kloriidikanali, s
kaltsiumikanali, -
kaaliumikanali

geenidefektid



Kanalopaatiad

* Perioodiline hiipokaleemiline paraliits: peale susivesikuterikka toidu
soomist, suur pingutus

* Perioodiline hiperkaleemiline paraltuts: puuviljade s66mise jarel

 Paramuotoonia: lihaste kontraktsioon kiilma toimel, korduval
liigutusel siveneb

* Myotonia congenita: kilm, pingutus vallandab; korduval liigutusel
muotoonia leeveneb



Muotoonia

* Lihase pusib kokkutombamine peale tahtlikku tegevuse |6ppu

* Muotoonilne distroofia: AD, lldine lihasnorkus, hingamishaired,
hallkae, sidame rutmihaired, IQ madalam

* Myotonia congenita: AD vdi AR, lihase soojenedes muotoonia
leeveneb, lihaseline keha, norkust ei esine - kanalopaatia

* https://www.youtube.com/watch?v=IlImgLi clJjA
A

B




Lihashaiguste ravi

* Geneetiliste haiguste ravi on praegu suures osas simptomaatiline

* Geeniteraapia: vigase voi puuduoleva geeni asendamine oigesti
toimiva geeniga. Geenitransporterina viirusvektorid

* Esmase geenivea parandamine pole veel praktikas voimalik
* Metaboolsete haiguste ravi: dieet ja ensiumide asendus
» Kanalopaatiate ravi: dieet, teatud tegevuste/keskkonna valtimine

 Poletikuliste muopaatiate ehk muosiitide ravi: immuunsisteemi
allasurumine voi korrigeerimine

* Toksilised moupaatiad: toksilise aine tarvitamise |opetamine
* Endokriinsed miopaatiad: hormooni asendus voi ravi



Koige tahtsam!

* Lihashaiguse diagnoosimine voib olla pikk protsess
 Spetsiaalset geenidefekti ei pruugi veel olla avastatud
e ,ravisiin pole” valjend voib havitada

* Ravitavate tusistuste ravi

* FUsioteraapia eesmark on sailitada ja parandada lihasjoudu ja
liigesliikuvust

e Sidame monitooring
* Hingamisfunktsiooni monitooring
* Patsientide registrid



European Reference
Network

EURO-NMD
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European Reference Networks (ERNs) are virtual networks
involving healthcare providers across Europe. They aim

to tackle complex or rare diseases and conditions that
require highly specialised treatment and a concentration
of knowledge and resources.



ERN On neuromuscular
diseases (ERN EURO-NMD)

Neuromuscular diseases (NMDs) occur from
early childhood to late adulthood and are
characterised by muscle weakness and
wasting, but may be associated with other
symptoms, including fatigue, pain, numbness,
blindness, swallowing difficulties, breathing
difficulties and heart disease. Most NMDs are
progressive and debilitating, with reduced
lifespan and quality

of life.

There are significant

gaps and disparities S voare
in access to diagnos- G
tics and treatment ;
across Europe. Major

challenges in improv-

ing outcomes include

the delay in referral from primary care to a
specialist centre, and managing the transition
from paediatric to adult services.
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ERN EURO-NMD unites Europe’s leading
experts to provide patients with access to
specialist care through virtual and in-person
consultations. The network aims to reduce
time to diagnosis by 40 % in its first S years,
to improve diagnostic yield by 15% and to
increase access to appropriate care pathways.

In addition, ERN EURO-NMD will develop new
guidelines and provide healthcare profes-
sionals and patients with disease-specific
best-practice information. The knowledge
generated and curated by the network will
be widely available through eHealth tools.
Building on a strong legacy of cooperation,
the network will also foster collaborations
with the potential to drive research and
therapy development to address unmet
patient needs.

NETWORK COORDINATOR
Teresinha Evangelista

Assistance publique - Hopitaux de Paris,
Hépital Pitié-Salepétriére, Paris, France







Healthcare Providers

Healthcare Provider Country:

[/ Belgium " Bulgaria [ CzechRepublic ' Finland [/ France "/ Germany ' Hungary " Italy " Netherlands [ Poland L Slovenia

L) Spain [ Sweden [ UK

Specialised Groups:

) Muscle diseases ' Peripheral Nerve Disease '/ Motor Neuron Disease "/ Neuromuscular Junction Defects [/ Mitochondrial Diseases

Cross Cutting Specialised Groups:

L Genetics [/ Neuromuscular Imaging |/ Neuromuscular Pathology [/ Neurophysiology

Advisory Boards:
L Education [ Ethics | Research

Registered with the Care & Trial Site Registry:
Reset map

[ No U Yes




* Treatment of patients with rare or complex diseases

ERNs are not directly accessible to individual patients. However, with a patient's consent and in accordance with the rules of their
national health system, a patient’s information can be referred to the relevant ERN member in their country by their healthcare provider.
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“* How are virtual consultations carried out?

Consultations are carried out through the Clinical Patient Management System (CPMS), a web-based clinical software application
allowing healthcare providers from all over the EU to work together virtually to diagnose and treat patients with rare, low prevalence and

complex diseases.
Data protection /| < ==+ | is handled under EU and national legislations.

# Collaboration beyond diagnosis and treatment

« Development of guidelines, training and knowledge exchange

« Facilitation of large clinical studies to improve understanding of diseases

« Development of new drugs and medical devices by gathering patient data

Development of new care models, eHealth solutions and tools.




