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Neiromuskularo slimibu paradigmas maina

Pedéjo divdesmit gadu laika sasniegumi neiromuskularo traucéjumu joma ir mainijusi arstéSanas situaciju, ieviesot
vairak genetisko testu, labakas laboratoriskas analizes, jaunas inovativas terapijas, kas vérstas uz konkrétiem

slimibas celiem un mehanismiem, un multidisciplinaru pieeju aprupei.

Sie sasniegumi ir lavusi precizak diagnosticét un labak arstét slimibas, kas pacientiem var izmainit dzivi.
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Pacienta neiromuskularas funkcijas novertésana
2 reizes gada —> CHOP Intend = HFMSE, RHS

Rehabilitacija
Pacienta izglitoSana
Fizioterapija
Kontrakturu profilakse
Paliglidzeklu pielagosana

Ortopédiska aprupe

Kontraktlru un skoliozes terapija/kirurgija

Barosanas funkciju novértéejums

Svara pieaugumes, riSanas traucéjumi, aizcietéjumi, dieétas pielagosana

Psihosociala aprupe

Gimenes atbalsts; agrina attistibas, uzvedibas un macisanas novértésana; intervence
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Disenu muskulu distrofija (DMD)

* Incidence - 1:3500 - 6000
e LV ~4-5jauni DMD pacienti gada

A Normal

° |Zp|atiba _ 7/100 000 Translation start Translation stop
e LV ~ 140 DMD pacientu populacija “

Dystrophin transcript is translated into dystrophin protein

X p 2 1 B Duchenne muscular dystrophy

Frameshifting mutation Premature translation stops

Incoorporation aberrant amino acids after deletion and generally premature truncation of translation

by Nonsense mutation
A

Xp11.22
‘ Premature truncation of protein translation (reading frame is not affected)

C Becker muscular dystrophy

o _ E In-frame mutation

Translation continues until natural translation stop, shorter, partially functional dystrophin generated

Crisafulli, S., Sultana, J., Fontana, A. et al. Global epidemiology of Duchenne muscular dystrophy: an updated systematic review and meta-analysis. Orphanet J Rare Dis 15, 141 (2020). https://doi.org/10.1186/s13023-020-01430-8
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DMD terapijas strategijas — Glikokortikoidi

* Deflazakorts un prednizons/prednizolons ir pasreizéjie SoC kortikosteroidi
pacientiem ar DMD.

* Prednizona/prednizolona sakumdeva: 0,75 mg/kg diena.

» Deflazakorta sakumdeva: 0,9 mg/kg/diena.
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ACE, Angiotensin-converting enzyme; DMD, Duchenne muscular dystrophy; SoC, standard of care 6
1. Birnkrant DJ et al. Lancet Neurol 2018;17:251-67; 2. Birnkrant DJ et al. Lancet Neurol 2018;17:347-61.



DMD terapijas strategijas — Atalurens
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C small mutations (20%)

Nonsense mutation (10%)

Splice site mutation (3%)
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dru e.g. ataluren
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amlexanox

DMD, Duchenne muscular dystrophy; mRNA, messenger ribonucleic acid. 1. European Medicines Agency. ataluren™ summary of product characteristics. Available from:
www.ema.europa.eu/documents/product-information/ataluren-epar-product-information_en.pdf (accessed 30 July 2021); 2. Roy B et al. Proc Natl Acad Sci USA 2016;113:12508-13; 3. Ataluren licences for 7

respective countries.
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DMD terapijas strategijas — Atalurens

VIDEJAS IZMAINAS 6MWD * SEM, m

6MWD samazinasanas, lietojot Ataluren pret placebo pacientiem

ar sakotnéjo 6MWD < 350 m

-39.2m
i A=68.2 m
75 Nominal P=0.0053
—100 -
-107.4m
-125 -
-@- Ataluren 10, 10, 20 mg/kg (n=25)
Placebo (n=22)
_150 L | L | L | L] L T L T |
Baseline 6 12 18 24 30 36 42 48
LAIKS,

NEDELAS

Arsté$ana ar atalurénu izraisija
mazaku lejupslidi, salidzinot ar
placebo.

40 mg/kg (10/10/20) - sadalits 3
devas ar 6 stundu intervalu
Biezakas blakusparadibas:
vemsana, apetites samazinasanas,
svara zudums un galvassapes.
Pacienti ar saglabajusos spéju
staigat, 2 gadus veci un vecaki
pacienti

Laba panesamiba
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DMD terapijas strategijas — Atalurens

e 3 pacienti sanéma Ataluren
e 1-dazus ménesus, 2 turpina (8 gadi 11menesi; 14 gadi 5 ménesi).

e Ar arstésanu saistitu nevelamu notikumu nav.

6 min. ieSanas tests, ataluréns 6 min. ieSanas tests, ataluréns
uzsakts 5,5 g. uzsakts 9,6 g.
H—E 525
(= £
a 448 473 495 )
@ 418 §
47 52 55 6,2 6,8 75 8.1 8,9 10,2 10,7 | 1lalsiL _ 10167 12,2 | 12,8 13,4 _ 14,2 -
==t min.| 418 | 248 475 | 530 3 550 558 495 595 ==@==G min.| 279 | 366 314 350 327 | 316 | 240 188

AxisTitle AxisTitle



slimnica

Bérnu kliniska
5qSMA: kliniska bilde un epidemiologija @ universitates

* AR saslimsana (Heterozigoti
1:50)

* Incidence 1:11000
jaundzimuso (LV 1:9091)

* Prevalence 1-2:100000 (40
pacientu LV sSobrid)

M. Oskoui, E;[m;%q?g)c De Vivo, Chapter 1 - Spinal Muscular Atrophy: 125 Years Later and on the Verge ofdsgwﬁj Fél?pé%)[épa]rég{{e J. Sumner, Sergey Paushkin, Chien-Ping Ko, Spinal Muscular Atrophy, Academic Press, 2017, 10
Pages 3-19,1 036853, https://doi.org/10.1016/B978-0-12-803685-3.00001-X. (http://www.sciencedirect.com/science/article/pii/B978012803685300001X)
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5qSMA: Genetiskais mehanisms
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1. Farrar M et al. Ann Neurol. 2017;81:355-368.
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Fenotips

SMN2
kopiju

\ERTIENEIEN

Sagaidamais dzives ilgums

Apgustamo
motoro iemanu

Citas pazimes

skaits VECHS robeza
SMA O 1 prenatali <6 ménesi neapgust Smaga neonatala
hipotonija
Agrina elposanas
nepietiekamiba
Faciala diplegija
SMA | 2 <6 ménesi <2 gadi Séz tikai ar Vieglas locitavu
atbalstu kontraktlras
SMA | 3 6-18 ménesi Saisinats, bet 70% Patstavigi Pirkstu tremors
nodzivo lidz 25 g.v. Séz, ja
apséedina
SMA I 3vai4d >18 ménesi Normals Staiga
patstavigi
SMA IV 4-8 Pieaugusa Normals Normalas
vecuma iemanas
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5qSMA kliniska norise
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5qSMA: terapijas mehanisms?

SMN2
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Transcription l

112a)2by 31415161718

Translation l Increased
levels of
functional

1 SMN protein

/ l Rlsdlplam

(splicing modifier)

' B

Nusinersen Risdiplam Onasemnogene

(ASO) Abeparvovec

A - o 6 Exon Exon 8 - SMN1 gene
pre-mRNA o ' replacement
using AAV9

L’.'\ Transcription ‘ g

hnRNP

Translation l

l Increased
levels of
functional

SMN protean

q'l
\‘-,,

RN 1 22(2013 141516 7] §
mRNA 112a12by3 141516178

1. Rao VK et al. s Manag Care Spec Pharm. 2018;24:53-S16. 2. Sivaramakrishnan M et al. Nat Comm. 2017;8:1476.
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5gSMA terapijas strategija: Nusinersen — NURTURE vs ENDEAR slimnica
& NURTURE (3 SMNZ copies) (n=10) @ MURTURE (2 SMN2Z copies) (n=15) A EMDEAR/SHIME B C534A(n=17) B EMNDEAR sham contral/ A ENDEAR sham contrel (n=40)

Max score =3 264

Mean (SE) total
motor milestone score

24
22
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16
14
12
10

8

= ke s O

nusinersen (n=81) SHIME nusinersen (n=23)

e

_.. ._
=
MURTURE (pre-symptomatic infantile-onset SMA;

2 SMN2 copies; 3/2019 data cut)

NURTURE (pre-symptomatic infantile-onset SMA,;
3 5MN2Z copies; 3/2019 data cut)

CS3A (infantile-onset SMA; 2 SMNZ2 copies;
final analysis)* -

EMDEAR and SHINE nusinersen
(infantile-onset SMA: 2 SMN2
copies; 6/2017 data cut)

=l EMNDEAR sham control/SHINE nusinersen (infantile-onset SMA; 2 SMNZ2 copies; 6/2017 data cut)

=3 ENDEAR sham control (infantile-onset SMA; 2 SMN2 copies; final analysis)

1 15 2% o4 85 92 169 183 253 302 337 365 379 394 421 442 505 540 568 578 631 659 o%4 698 700 757 778 818 820 883 938 946 1009 1072 1135 1198
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SMA 1 tips

SMA 2 tips 14.3 8 men.-LV

SMA 3 tips 43.6
| 1 1 | | 1
0 10 20 30 40 50

Vidéjais diagnozes noteikSanas laiks, méenesi

1. Lin CW et al. Pediatric Neurol. 2015;53:293-300.



. w - . Bérnu k_lTpiské
5gSMA: Jaundzimuso skrinings universitates

slimnica

International Journal of
m Neonatal Screening ﬁ“\D\Py
Article
New-Born Screening for Spinal Muscular Atrophy: Results of a
Latvian Pilot Study

Linda Gailite 1#(, Olga Sterna 12 Maija Konika 12 Aleksejs Isakovs 1, Jekaterina Isakova !, Ieva Micule 2,
Signe Setlere 3, Mikus Diriks * and Madara Auzenbaha 12

LV — pilotprojekts —2021. gada
> 10 000 jaundzimuso

Skrinings identifice homozigotu SMN1 7 eksona vai
introna deléciju — 95%

Ja ir viena SMIN1 géna kopija — iesp€ja, ka ir
punktveida mutacija — 5% (neskring)

=3. =3 =B-
=Be =De =Be =De
=De =Be =Be =Do
=De =Be =Bo =De
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Meitene dzimusi no Il gr. Il dzemdibam laika

13 dienu vecuma sanemta zina no laboratorijas, ka vienam no paraugiem

identificeta SMN1 géna delécija
14 dienu vecuma meitenei konsulté pediatrs, neirologs, genétikis

Atkarto analizes, lai apstiprinatu parauga identitati un nosaka SMN2 kopiju

skaitu
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Presimptomatiska 5qSMA paciente @

* Atkartotas analizes konstate:

e SMNI1 delécija homozigotiska stavokli

e SMN2 3 kopijas

 Apstiprinata spinalas muskulu atrofijas diagnoze presimptomatiska stadija
17 dienu vecuma uzsakta terapija ar intratekalu Nursinesen ievadi péc shémas

18 dienu vecuma meitenite no stacionara apmierinosa stavokli izrakstita
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Presimptomatiska 5qSMA paciente: sobrid slimnica

e Paslaik 2 gadi un 5 ménesus jauna

* Vina turpina sanemt nozimeéetas Nusinersen injekcijas ik 4 ménesus.

e Lidz Sim nav konstatéti simptomi, kas apstiprinatu 5qSMA klinisku diagnozi.

- CHOP INTEND — 64 (maksimalais punktu skaits)



Paplasina jaundzimuso skriningu

© Atskanot tekstu

Publicéts: 28.03.2023.

Informacija presei

Pamatojoties uz bérnu specialistu rekomendacijam, no 2023. gada aprila tiek paplasinats jaundzimuso skrinings,
lai savlaicigi atklatu un arstétu patologijas. Skrinings tiek uzsakts spinalai muskulu atrofijai (SMA) un smagam
kombinétam imdndeficitam (SKID).
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Presimptomatisks 5qSMA pacients slimnica

e Zéns dzimis no VIl gr. IV dzemdibam laika

laboratorijas, ka identificeta SMN1 géna delécija
10 dienu vecuma zénu konsulté pediatrs, neirologs, genétikis

 Atkarto analizes, lai apstiprinatu parauga identitati un nosaka SMN2 kopiju

skaitu, apstiprinas SMN1 géna bialéliska delécija un SMN2 3 kopiju skaits
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Presimptomatiska 5qSMA pacients: sobrid @ universitates
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* Apstiprinata spinalas muskulu atrofijas diagnoze presimptomatiska stadija
17 dienu vecuma uzsakta terapija ar intratekalu Nursinesen ievadi péc shémas

e 18 dienu vecuma zéns no stacionara apmierinosa stavokli izrakstita

 Turpina lidz Sim sanemt Nusinersen injekcijas péc plana

e 6 mén.vecuma zénam ir viegla motora aizture — velas lidz saniem

23
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SQSMA - Nakotnes scenarija izmainas SMA pacientiem, kuri sanems terapiju?

i ATUAA

Simptomatiski, jauni Veésturiskie pacienti, agrak
diagnosticeti diagnosticeti

Presimptomatiski

PEEFPY P
*i*i’i:ii“ ity a

1. Serra-Juhe C, Tizzano EF. Eur J Hum Genet. 2019;27:1774-1782.
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Neiromuskularas saslim$anas — diagnostiskas stratégijas @ limnica

Labi terapeitiskie rezultati nav iespejami bez agrinas diagnozes.

* Jaundzimuso sijajosa diagnostika — 5gSMA * Informétiba par slimibam:
e Agrino simptomu atpaziSana

* Laba sadarbiba ar genétiki * Hiperkémija pie DMD

* Paatrinats celS primaras aprupes pacientiem aizdomu gadijuma

* SMA tests neirologa apmekléjuma laika

11/2/2023 Sample Footer Text 25



Neiromuskularas saslimsanas — terapijas strategijas nakotne? @
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Preciziju medicina

tuva nakotne??
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