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SMN2 Exons 1-6 4
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Exons 1-6 |Ex. 7*

Ex. 8

Exons 1-6 | Ex.*8

SMNA7

Silent nucleotide change in exon 7 of SMN2 disrupts an exonic splicing enhancer
and creates an intronic splicing silencer leading to alternative splicing of exon 7



Klasifikace

Typ Vék marifestace . Ocekavana
délka
zivota

25% 70%

15% 15% norm

<1% 1% norm

progrese

Briefing Document to the Clinical Trial Readiness in Spinal Muscular Atrophy (SMA) SMA Europe, TREAT-NMD and
European Medicines Agency meeting November 11, 2016, EMA, London, UK
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Ortopedle jny ELSEVIER Neuromuscular Disorders 28 (2018) 103-115

www.clsevier.com/locate/nmd
Diagnosis and management of spinal muscular atrophy: Part 1:
Recommendations for diagnosis, rehabilitation,
orthopedic and nutritional care

orgini

Available online at www.sciencedirect.com

i ScienceDirect

ELSEVIER Neuromuscular Disorders 28 (2018) 197-207

- www.elsevier.com/locate/nmd
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kostni zdravi Diagnosis and management of spinal muscular atrophy: Part 2: Pulmonary

and acute care; medications, supplements and immunizations; other organ
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Zolgensma® the first-ever gene therapy for spinal
muscular atrophy (SMA)

NEW

A
“Zolgensma

(onasemnogene
abeparvovec-xioi)

suspension for intravenous infusion

= |ndicated for the treatment of pediatric patients less than 2 years
of age with SMA

= Approved by FDA ahead of PDUFA date under Priority Review

= Rare Pediatric Priority Review voucher granted

= Launching immediately with product available to ship within the
next 2 weeks
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DUvody proc lécit SMA pacienty >18 let

VSechny typy SMA jsou progresivni

Etiologie a patofyziologie SMA je stejna u deéti i
dospélych

KHL dokladaji stabilizaci nebo zlepseni klinického
nalezu u déti i dospelych

2015 SMA Europe survey u 822 pacientu SMA Il +
Il byla pozitivni odpovéd u 81% respondentl pro
stabilizaci soucasného stavu lécbou



SMA a dospéli pacienti

* Velmi heterogenni
skupina

 Hodnoceni vysledku a
oCekavani je nutné
prizpusobit aktualnimu
stavu

Sedici

o

Dalsi testy

TOMASS masticatory and
swallowing

Pohyblivost branice (UZ)
Oral Motor Feeding Scale
Sila hlasu

Patient reported outcome
index

Chodici

M-CZ-00002424



CHERISH The NEW ENGLAND JOURNAL of MEDICINE ENDEARTFN NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ORIGINAL ARTICLE

Nusinersen versus Sham Control Nusinersen versus Sham Control
in Later-Onset Spinal Muscular Atrophy in Infantile-Onset Spinal Muscular Atrophy

' - R.S. Finkel, E. Mercuri, B.T. Darras, A.M. Connolly, N.L. Kuntz, J. Kirschner,
E. Mercuri, B.T. Darras, C.A. Chiriboga, J.W. Day, C. Campbell, A.M. Connolly, C.A. Chiriboga, K. Saito, L. Servais, E. Tizzano, H. Topaloglu, M. Tulinius,

S.T. lannaccone, J. Kirschner, N.L. Kuntz, K. Saito, P.B. Shieh, M. Tulinius, J. Montes, A.M. Glanzman, K. Bishop, Z.J. Zhong, S. Gheuens, C.F. Bennett,

E.S. Mazzone, J. Montes, K.M. Bishop, Q. Yang, R. Foster, S. Gheuens, E. Schneider, W. Farwell, and D.C. De Vivo, for the ENDEAR Study Group*
C.F. Bennett, W. Farwell, E. Schneider, D.C. De Vivo, and R.S. Finkel,

for the CHERISH Study Group*

Nusinersen Experience in Teenagers and Young
Adults With Spinal Muscular Atrophy

Day JW,* Swoboda KJ,? Darras BT,® Chiriboga CA,* Foster R,® Bhan [,° McNeil E,*™ Farwell Wé

iStanford School of Medicine, Stanford, CA, USA; “Massachusetts General Hospital, Boston, MA, USA; *Boston Children’s Hospital,
Boston, MA, USA; *Columbia University Medical Center, New York, NY, USA; 5Biogen, Maidenhead, UK; ®Biogen, Cambridge, MA, USA

+Former employee of Biogen

LP SPINRAZA ( nusinersen)

LIUECHTULO0U BWpaU LuLy

Journal of Neuromuscular Diseases xx (20xx) x—xx
DOI 10.3233/IND- 190416
s

o Nusinersen in adults with 5q spinal muscular atrophy: N (
Safety and Treatment Effects a non-interventional, multicentre, observational
of Nusinersen in Longstanding Adult cohort study

5q-SMA Type 3 — A Prospective _ , . I , , , ,
TimHagenacker*, Claudia D Wurster®, René Ginther*, Olivia Schreiber-Katz, Alma Osmanovic, Susanne Petri, Markus Weiler, Andreas Ziegler,

Observational Study JosuaKuttler, Jan CKoch, llka Schneider, Gilbert Wunderlich, Natalie Schloss, Helmar CLehmann, Isabell Cordts, Marcus Deschauer, Paul Lingor,
Christoph Kamm, Benjamin Stolte, Lena Pietruck, Andreas Totzeck, Kathrin Kizina, Christoph Monninghoff, Otgonzul von Velsen, Claudia Ose,

Heinz Reichmann, Michael Forsting, Astrid Pechmannf, Janbernd Kirschnerf, Albert C LudolphZ, Andreas Hermann, Christoph Kleinschnitz
Maggie C. Walter™'-*, Stephan Wenninger™', Simone Thiele™', Julia Stauber®,

Miriam Hiebeler®, Eva Greckl", Kristina Stahl”, Astrid Pechmann®, Hanns Lochmiiller®,
Janbernd Kirschner®' and Benedikt Schoser*'

2016-2021



Nusinersen in adults with 5q spinal muscular atrophy:
a non-interventional, multicentre, observational
cohort study

Tim Hagenacker®, Claudia D Wurster®, René Gunther*, Olivia Schreiber-Katz, Alma Osmanovic, Susanne Petri, Markus Weiler, Andreas Ziegler,
Josua Kuttler, Jan CKoch, llka Schneider, Gilbert Wunderlich, Natalie Schloss, Helmar C Lehmann, Isabell Cordts, Marcus Deschauver, Paul Lingor,
Christoph Kamm, Benjamin Stolte, Lena Pietruck, Andreas Totzeck, Kathrin Kizina, Christoph Ménninghoff, Otgonzul von Velsen, Claudia Ose,
Heinz Reichmann, Michael Forsting, Astrid Pechmannt, Janbernd Kirschnert, Albert C Ludolph%, Andreas Hermann, Christoph Kleinschnitz

6-month analysis 10-month analysis 14-month analysis

versus baseline (SD) versus baseline versus baseline

Meanscore(SD) Meandifference  pvalue  n Meanscore  Meandifference  pvalue n Meanscore(SD) Meandifference  pvalue
I (95%Cl) (95%0l) (95% Cl)

1240 247 (241)  173(105-241)  <00001 B52(297)  258(176-339) <00001 57 777(2347)  312(206-419) <00001
1200 2153(1328)  066(026-105) 00007 2327(1246)  059(015-103) 00014 58 2395(1242)  1.09(0-62-155) <0.0001

70 3668(2008)  221(87-356) 00022 3632(2242) 311(152471) <00001 25 4030(257)  460(254-666) <00001

HFMSE=Hammersmith Functional Motor Scale Expanded. RULM=Revised Upper Limb Module.

Table 2: Changes in HFMSE, RULM, and 6-minute walk test scores versus baseline

www.thelancet.com/neurclogy Vol 19 April 2020



Treated cohores

Coratti et al. Orphanet ) Rare Dis (2021} 16430
https://daiorg/10.1 186/513023-021-02065-2 Orp hanet JOUFHE| of
Rare Diseases

REVIEW Open Access

o . ®
Motor function in type 2 and 3 SMA patients ===
treated with Nusinersen: a critical review
and meta-analysis »

! Costanza Cutrona™, Maria Carmela Pera'?!, Francesca Bovis®, Marta Ponzano®,
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LP SPINRAZA - SPC aktualizace 2/2021

Dospeli

Klinicke nalezy za bézného zivota potvrzuji u¢innost nusinersenu stabilizovat nebo zlepsovat
motoricke funkce u nékterych dospelych pacienti se SMA typu II a III.

Do 14. mésice 1écby nusinersenem byl pocet pacienti s klinicky vyznamnym zlepSenim ve skore
HFEMSE (= 3 body) oproti vychozi hodnoté 53 ze 129 pacientu, pocet pacientu s klinicky vyznamnym
zlepsenim ve skore RULM (> 2 body) oproti vychozi hodnoté byl 28 ze 70 pacientu a ve skupiné
chodicich pacienti se pozorovalo klinicky vyznamne zlepseni pi1 testu 6OMWT (> 30 metru) u 25 ze 49
pacientu.

Bezpecnostni udaje v dospéele populaci jsou konzistentni se znamym bezpecnostnim profilem
nusinersenu a s komorbiditami souvisejicimi se zakladnim onemocneénim SMA.

LP SPINRAZA - recentné schvalena uhrada 1.1éku pro SMA




Nusinersen a covid19 infekce

Medical Information

SPINRAZA ™ ¥ (nhusinersen): Coronavirus and Dosing Considerations

NI c National Institute for Month 0 ==t Month 4 - dose =———Month 5-6 - dose == Month 8 - dose
Health and Care Excellenc L L.
delayed administered administered
Information statement regarding the impact of COVID-19 (coronavirus) on the
nusinersen (Spinraza) Managed Access Agreement
Month 0 —_— Month 4 - dose missed =——#  Month 8 - dose

administered plus an
additional does at + / -
14 days

Received: 16 April 2020 l Revised: 22 April 2020 Accepted: 22 April 2020
Check
DOI: 10.1002/mus.26903 updal

ISSUES & OPINIONS NANIS WILEY

Spinal muscular atrophy care in the COVID-19 pandemic era

Aravindhan Veerapandiyan MD* @ | Anne M. Connolly MD? |

Richard S. Finkel MD® | Kapil AryaMD! | Katherine D. Mathews MD* |

Edward C. Smith MD® | Diana Castro MD® | Russell J. Butterfield MD, PhD” |
Julie A. Parsons MD® | Laurent Servais MD, PhD?'® | Nancy Kuntz MD!* |
Vamshi K. Rao MD!! | John F. Brandsema MD'? | Eugenio Mercuri MD, PhD*® |
Emma Ciafaloni MD*

Lécba SMA neni elektivni a neméla by byt prerusena béhem pandemie



Klinicky program risdiplam

FIREFISH®

PART 1 PART 2
Dose finding, safety, Efficacy
tolerability and PK/PD and safety Dose finding, safety, Efficacy

tolerability and PK/PD and safety

JEWELFISH™

*

NON-NAIVE PATIENTS
6 months-60 years old

Previously on other SMA therapies

Safety, tolerability and PK/PD

M-CZ-00002424



NatHis-SMA'
Subgroup population 6-30 years old™

SUNFISH Part 2
Overall population 2-25 years old*

in MFM32 total scoret+

Mean change from baseline

-3 L L L L L L
0 6 12 18 24 30 36

Visit (months)

mmm Risdiplamé (Months 0-36) mmm Placebo! (Months 0-12) mmm  Sitters with Type 2 SMA and non-ambulant patients with Type 3 SMA

Risdiplam (! 115 112 113 112 107 103 M 93
Placebo (n)! 59 57 58 &8




Vzestup RULM a HFMSE zustava v lécené vétvi
stabilni po 3 roky

mm Risdiplam* (Months 0-36) === Placebot (Months 0-12)

RULM HFMSE
Overall population 2-25 years old Overall population 2-25 years old

7 7

00,41 bodu za rok Zména o 2 3 body je povaZzovana za klinicky

2QEéna o > 2 body je povaZzovana za klinicky vyznamng Znamnou

M-CZ-00002424



Nase zkusenosti




Leécba na Neurologickeé klinice
2020 - 2022

LP Spinraza (nusinersen)
e 22pacientl 19xVZP 2x211 1x OZP
e v procesu schvalovani 5 pacient

LP Evrysdi (risdiplam)
e 14 pacientl

Prijem novych pacientl z ruznych zdroju
*aktivace dosud nerozhodnutych pacient(

*prebirani pacientl Ié¢enych na détské ¢asti NMC ve FN Motol
*uprchlici



Typ SMA

ESMAI
ESMAI
mSMAI

Stupen postizeni

m vozik

B bez voziku

I9M

137

Vék pacientd

m 20-30
W 30-40
= 40-50

Pocet kopii

M 3 kopie
M 4 kopie

Kyfoskolidza

M-CZ-00002424



NUSINERSEN

U

e Davkovani—-1,14,30,60 den, pak kazdé 4 M -
* Lumbalni punkce — bolest hlavy
* CT navigace - nutna u 9 pacientu

* SCH fenestrace patere — zadny

Nikdo lécbu neukoncil béhem 24M



RISDIPLAM

Typ SMA

ESMAI
ESMAII
mSMAII

Stupen postizeni

M el.vozik

8M 5F

Vék pacient(

m 20-30
W 30-40
= 40-50

Pocet kopii

\

H 3 kopie
M 4 kopie

Kyfoskolidza

¢

4 pac.operace

14

M-CZ-00002424



RULM (maximum 43 b.)

45
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M Baseline
20 H6M
m12M
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10
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EVRYSDI
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CHOP intend (maximum je 64 b.)

60

50

40

30

20

10

1 2 3 4 5 6 7 8 9 10 11

H baseline
H6M

| mi12M

12 13 14

EVRYSDI
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FVC (%

140

120

100

M baseline
m6M
m12M

EVRYSDI

M-CZ-00002424



EVRYSDI

e Davkovani —denné u osob nad 20 kg 6.6 ml/den

* Peroralni sirup — u 2 pacientu travici potize

* Chladovy retézec — nutno sledovat teplotu a
pouzivat chladici tasku

 Nikdo léCbu neukoncil béhem 18 M

0000000000000



Kazuistika

Muz *1981



9

kuji za.pozor

De




Kazuistika

Nikdy samostatné nechodil, s dopomoci byl schopen chuze az do 5 let
Od 13 let elektricky vozik, respiracni insuficience a kyfoskolidza
Operace deformity patere nebyla

1981-2010 NMC VFN (doc.Havlova) — lazné, rhb
2011-dosud NMC FNM

1995 DNA - homozygotni delece 7+8 exon SMN1
2018 DNA - urcCen pocet 3 kopii SMNZ2 genu

Lécba

Détstvi — dosud — rhb, pomucky, el.vozik, kaslaci asistent
3/2021 -12/2021 SLP Roche risdiplam

1/2022 uhrada Evrysdi



Kazuistika — aktualni stav

Pracuje 8 h denné- CK Pestry svét, byl zastupitel pro Prahu
pecuje s manzelkou o adoptivni dcerku

Subj.za 5 let pozvolna progrese slabosti na HK (PC, jidlo, hybnost
prstu LHK),

progrese deformity patere, vybocCeni kyCle vsedé. Dycha dobfe vsedé,
vleze dycha obtizné, ma perif.edémy nohou, kontraktury AS

Obj. hodnoceni 3/2021 9/2021 3/2022
CHOP intend (64) : 22 23 23
RULM 43) : 10 10 11

FVC (%) : 59 54 54



