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CrouHaAbHBIE MBIIIICUYHBIC arpodnzm

6 Classical SMA vs. atypical SMA

- Distal SMA

3 __ Bulbospinal
\ ' SMA

= SMA with
CNS involvement
Others

W Urabmwirz f Merroesscuker [dsorders 19 (2008 ) 68-7F

type 1 type 2
Severe Intermediate

SMA SMA




SMA: 5q, SMN; Recessive
80%-90% of all SMA cases
Congenital with arthrogryposis
Werdnig-Hoffmann
Kugelberg-Welander

SMA=inc: 1.5 -14.8 X 10-5(~1:6000); prev: 1.2 - 6.5 X 10-5

Non-sitter Sitter Walker

ITpemapar, opo0pennsiii FDA

n Nusinersen

23 nekabpsa 2016 roga, FDA o6baBUNO , 4TO
OHO 0000pPUNO NEKAPCTBEHHLIN Npenapar
Spinraza™ (nusinersen) ans nevyeHuns
CNUHaNbHOW MbllLEeYHOW aTpoduu, 4YTO genaet
€ero nepBbiM B UCTopun FDA yTBEpXOEHHbIX
ans repanun npu SMA.




ITpemapar, opo6pennsiii FDA

n Opobpenne FDA n3 SPINRAZA
ObIf10 OCHOBAHO Ha
MONOXUTENbHbIX pe3ynbTaTax
MHOFOYMCMEHHbBIX KITMHUYECKUX [, -
uccrnenoBaHui B 6onee yem 170 . !
nauneHToB. MakeT AaHHbIX W
BKITKOYa NPOMEXYTOUYHbIA aHanma : ” ,
nokasarenen, Tpex gas !_‘ fon
KOHTPOJIMPYEMOIO UCCIIe40BaHUs C " = Loes?
uenbto oueHkn SPINRAZA B " =S
MITaieH4YeCKOM BO3pacTe, a Takke
AaHHble no 6onee B3poCbIM
nauneHToB NpeaBapuUTenbHO
CMMMTOMAaTUYECKUX C UM BbICOKOW

BepoATHOCTbIO pa3sutusd CMA 1, 2
un-3. TUnoB

Parrared wih
Blogen

ISIS-SMINg, Phase 3 Program

m ENDEAR (Isis study): Infant Onset SMA Registration Trial
a First patient desed in August 2014
n Eligible pationts may continug in open label extension

e n -d E-EI r m Data Fla.n:lod 20162017

& CHERISH (Isis study): Childhood Onset SMA Registration Trial
u First paten dosed in November 3014
c h (=] r'i s h s Eligible patients may continiie in open label extension study
s Data plarmad 2016/2017

a NURTURE (Biogen study) : Phase 2 study in pre-symptomatic
m newborng that are genetically predisposed to the disease
nur t U re m Srudy = deaigned s anhance sur undarmanding of aarly diagnenis and

treatmant and support mitairres that will allow pationts to be identfied and
bagin Eedtmant aoner

s EMBRACE (Biogen study): Phase 2 study in patients with infantile
of childhood-onset SMA
® Srudy 1= designed to bridge the gap in a small subset of patiants that do not
meat the age and inclusion criteria of ENDEAR and CHERISH studics

embrace




Change in HINE Motor Milestone . .---_'

Across Studies

Maan ju5SE} obyi mbeskne com®
®

SPINRAZA

B anpene 2017 roga KomuteT nekapCTBEHHbIX CPeaCTB
Ans yenoseka (CHMP) EBponenckoro MeguLmnHCKoro
areHTCcTBa Nno nekapcTBeHHbIM cpeacteam (EMA)
NPUHAST NONOXUTENbHOE 3aKITloYeHNe,
pekomeHayoLlee NpegocTaBUTb paspeLleHne Ha
npogaxy SPINRAZA ana neyeHua 5q SMA nocne
aHanusa B pamMkax nporpaMmmbl YCKOPEHHOW OLIEHKM.

B mae 2017r. 661510 NPUHATO NOMOXUTENBHOE peLleHne
EBponeinckon KoMmccumn u nonyyvyeHo paspeLleHme Ha
npogaxy npenapaTa B cTpaHax EBponbl.

BuoreH Takxe npegcrasun HOpMaTUBHbIE JOKYMEHTbI
perynatopam B AnoHun, KaHage, ABcTtpanun un
Lseriuapun n nnaHupyeT MHALUUPOBATL
AOMONHUTENbHbIE 3asiBKU B OPYrnX cTpaHax, B TOM
yucrie B Poccum B 2017-2018 rogy.




125,000 USD per injection

~ 750,000 USD per year and per patient (first year)
375,000 USD the following years

intrathecally injected
first year: & injections, then 1 injection x 4 months
French experience;

EAP [expanded access program)

drug provided for free by the company

40 type | patients injected to date

safety profile
good and poor responders

most remain ‘bulbar’; ethical issues raised

hot debate about embarking on type 2 patients

A.Urtizberea, 2017




‘ MennegyHnasa aucrpodpua ArorieHHA

Gower's Sign Calf pseudohvpertrophy

Duchenne muscular dystrophy
(DMD)

X-linked recessive disorder; 1/3500 bovs worldwide

About 30% of cases represent new mutations.

Absence of dystrophin, a cell membrane protein
(approximately 0.01 % of skeletal muscle protein)

-,
-

All muscles involved
1. Generalized weakness and muscle wasting
affecting limb and trunk muscles first.
Calves often enlarged. Wheels at 12 y.o.

Life threatening dysrhythmia or heart failure
develops in about 10 %,

Death ay 10™-20 after pulmonary prohlems (hreathing)
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- DMD Diagnosis - Muscle
biopsy

Dystrophin
antibody
staining of
muscle celks

_ 4 year old boy with DMD — No
Nommal Control detectable dystrophin

‘ UeM MBI pacrioaaraeM CEroAHsA
(AOKa3aHHBIE METOABI ACYECHHUA)

n [MIOKOKOpTMKOCTEpPOUALI
a KoxpaHoBckuin 0630p
a 5 magqa 2016r. — Mattews E et al

12 3aKOHYEHHbIX U 2 TEKYLLNX NCCNnesoBaHUN
a 667 naymeHToB
aq PaHgoomumsmnpoBaHHbIe KOHTPOSIMpyeMble

Q0




PE3YABTATDI

n npe,D,HI/I3OJ'IOH nnn npeaHn3oH

n [osa 0.75 mr/kr/cyT gaet nyyvwmmn adoekT
yem go3sa 0.3 mr/kr/cyT

n HesHaunTenbHble ONONMHUTESNbHbIE
adpdpekTbl Npu Aao3e 1.5 mr/kr/cyT

n YnydweHne cunbl U yHKUMOHanbHbIX Npob
B BUae: Bpemsi BcTaBaHus (Bpems [loBepca),
xoabba Ha BpeM4, NogbEM MO CTYMNEHSAM,
AblXaHue, BO3MOXHOCTb NOAHATb BEC




CXEMA TIPMMEMA

AHanorunyHble apdekTbl Mo cune u
YHKLUNOHAaNbHbIM U3MEPEHNAM MNP
eXxegHeBHOM npueme n Npu npueme 4o3bl 5
Mr/Kr/CyT B BbIXOAHbIE OHU

ExxeqHeBHbIV puem B TedeHne 4 net
npoaJsieHne caMoCTOATENBHOIo
nepeaswxeHuns nyywe, 4em cxema 10 gHen
npnema — 10 gHen Ge3 npenapaTa

ITOBOUYHBbIE ABAEHNA

Bonblue npn npueme cteponios, YEM B
rpynne nnauebo

I'Ip|/|6aB|<a B BE€Ce, N'AMEHEHNE NOoBEOEHNA,
KywnHromna, N30bITOYHbIN POCT BOJ10C

Bonee BbipaxeHbl Npy exxegHEBHOM Npueme
(no cpaBHeHuto ¢ 10-10)

HeT pasnuuuin npu npueme exegHEBHO U «MO
BbIXOOHbIM>»

Bonee BbipaxeHbl Ha go3e 0.75 mr/kr/cyT
yem Ha 0.3 mr/kr/cyT




SAKAIOUEHHE

YBenuuneaeTcs cuna Mol U PyHKUNA
KpaTKkoBpeMeHHO (12 mecsueB)

YBenuunsaeTca cuna (4o AByX ner)

Het YOariMHeHUA nepmnoaga CaMoCTOATES1IbHOIo
nepegBmxeHunsd

PekomeHagyemasa gosa 0.75 mr/kr/cyT
eXxeaHeBHO (MO0 cxema «no BbIXOAHbLIM)

HednasakopT (1 rog npuema) gaet
HEeCKOJbKO MeHbLLee yBenmyeHne Beca

HoBble AOKAa3aHHBIE METOABI
MEAUKAMEHTO3HOU TEPAUU
AAF MaAbuukoB ¢ DMD

ATAITYPEH

MWOEBEHOH




ATasypeH

OkcnepuMeHTanbHbIA HOBbIV Npenapart

BoccTtaHaBnmMBaeT akTUBHOCTb
HePYHKLNOHMPYIOLWMX HOHCEHC-anneneu
— Noby)XaaeT MblLeYHble KITeTKN
«NepecKoYnTb» HOHCEHC-MYyTaLUuo,
NpuoasdALLYO K 0bpa3oBaHuIo
npexaeBpemMeHHOro CTon-kogoHa u
CUHTE3NpoBaTb PYHKLMOHANbHbLIN
OANCTPOUH

ATaAsypeH

XKypHan “Lancet”
Ony6nukoBaHo on-linel7 nona 2017r.

“Ataluren in patients with nonsense mutation
Duchenne muscular dystrophy (ACT DMD): a
multicentre, randomised, double-blind,
placebj-controlled, phase 3”

Craig McDonald et al
18 cTtpaH




Articles I]

Ataluren in patients with nnnsebse mutation Duchenne @ (M
muscular dystrophy (ACT DMD): a multicentre, randomised, "
double-blind, placebo-controlled, phase 3 trial

[ B M, (o o, Rt Ervead Tl ke CFinkdl i b P, Moy (emand, Petr Hadirasi
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Summary

Background Duthenne musenbr dysmply ([DMD) e 3 severs, progressivs, and eane neummusaibe Dlinked romuanis
mecessive disease. Dysimophin deficiency is the underying s of disease; therefore, muiation=pecific theraples = 020 i
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ATtaaypeH

n 54 UueHTpa
n Manbyukm 7-16 net

n CamocTosTenbHoe nepeasmkeHne 150 m n
bonee

n 48 Hegenb — per 0s

n [osbl: 10 — 10 — 20 mr/kr macchl X 3 pasal/cyT
n Intention-to-treat

n 3apernctpmposaHo Ha ClinicalTrials.gov




AMn3aliH MCCAEAOBAHUSA

54 ueHTpa
Manbuunku 7-16 net

3HayanbHO - camocTosTenbHoe
nepensmxkeHne 150 m n 6onee

OueHka no Tecty 6-MMHYTHOU X0AbLObLI
48 Hepernb

Intention-to-treat

3apeructpuposaHo Ha ClinicalTrials.gov

Pe3yApTaThI

[lokazaHa 3HaunMmas KnmHuyeckas
9GvPEKTMBHOCTL B Noarpynrne nauneHToB C
HOHCeHC MyTaumen DMD ¢ 6a3oBbiM
pes3ynbTataM CaMOCTOATENbHON X0Ab0bI B
TeyeHne 6 MUHYT Ha paccToaHme oT 300m o
400m

OTO NMaumeHTbl, KOTopble NepeaBuUralTcs
CaMOCTOATENBHO U HaxoaAaTCcsa Ha
nepexoaHoNn cTagum K yXyaLeHno Xoabobl
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*Bruomapkepst

*CrouMocCTh

*YpOBEHBb AOKa3aTEABHOCTH




Bo3morxHOCTD npuoﬁpeTeHI/m
npenapara B IaTepHer-amrrexe

Hspauasa c coocraskoii B Poccuro moa
Hazsannem TPAHCAAPHA

Croumocrts (aa 20.09.17)
30 1a6. mo 125 mr = $ 8 613.94
30 1a6. mo 1r = $39 144

T.e. ipu macce 40 kr — okoro $60 000/ mec

N ArebenoH

n »KypHan “Lancet”
n Ony6bnukosaHo B 2015r.

n “Efficacy of idebenone on respiratory function
in patients with Duchenne muscular
dystrophy not using glucocorticosteroids
(DELOS): a double-blind randomised
placebo-controlled phase 3”

n Gunnar Buyse, Thomas Voit et al

n 10 CTPaH (benbrus, Nepmanuns, Huoepnaxabl, LWseiiuapus,
®paHuus, Weeuwns, Asctpusa, Utanusa, Ucnaxua, CLUA)




AUN3alTH NCCAEAOBAHUA

31 naumueHT B rpynne NoebeHoHa

+ 33 nauueHTa B rpynne nnauebo
Bospact — 10-18 net

NaebeHoH 300 Mr x 3 pasa B AeHb

52 Hepgenu

Intention-to-treat

3apeructpuposaHo Ha ClinicalTrials.gov

Pe3yAbTaThI

CyLLEeCTBEHHOE YMEeHbLUeHue nageHus
AblXaTenbHbIX 06bEMOB MO AaHHbIM
cnunporpadwun B rpynne aebeHoHa

Pe3yﬂbTaTbI He 3aBuncesi oT Toro,
npmMeHaAnacb 1 Tepanna
FMIOKOKOPTUKOCTEPOMOAAMUA
[Mo60o4YHbIE APeEKTbI:

a HasodapuHrut (25% -19%),

a ronosHasi 6onb (26% - 21%)

q TpaH3uTopHasa amapes (25% - 12%)




3aKAIOUECHHUE

NpoebeHOH yMmeHbLUaeT noTepto
dYHKUUM BHELLHENO AbIXaHUA U
npencrasnsieT cobon HOBbIN
BapuaHT fneyYeHnss Ans nauneHToB
C MbILLeYHOWN ancTpodunen
[lroieHHa

DELOS - 310 ITIEPBOE
PAaHAOMHU3UPOBAHHOE
KOHTPOAHPYEMOE UCCACAOBAHUE
3i1 pa3bl B MUpPE AAS ITAIUEHTOB C
MBIIIIEYHOM AHCTpOdHeit
ArorrreHsa c

ITOAOKNUTEABHDBIM

3AKAIOUCHMNECM




Pompe disease = |IOPD

Age al first symptoms: 1,6 maenths
Age al diagnosis th
Age of death: §,3 months

(98% of death before age 18 months)

Calay diagnosis ! death: & mihs

[ i &t al, ANz
Diagnostic clues;
ped clinical preseniaton
= High CK levals
Acid a-glucosidase activity In blood (dried
blocdspols+++)
— Muscle biopsy, vacunlar ity
Muolecular anal . GAA mulation

MUST BE REGARDED AS
AN EMERGENCY +++

S

A.Urtizberea, 2017
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Impartant Safety Information
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Wiew aediional Important Safery mrormation

Myaozyme is the first
specific treatment for
Pompe disease.
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TTOAAPOK

Cucrematuyeckumi 063op no BCEM
KypabernbHbIM BPOXAEHHBIM HapyLLUEHNAM
meTabonuama, NposBNAKLLMMCS
cumnTomaTmnkon, cxoxen ¢ AUIM:

67 3aboneBaHun

Leach ot al. Orphanct Joumal of Bare Obeases 2014, $197
hitp Awwewjed comconenta/ 1 197 . ORPHANET JOURNAL
OF RARE DISEASES
RESEARC pen Access

Treatable inborn errors of metabolism presenting
as cerebral palsy mimics: systematic literature
review

Emma L Leach™, Michael Shevel™, Kristin Bowder?”, Sylvia Stodkler-ipsirogh™* and Clam DM van Kameheel™5575

Abstract

Background: inborn amors of metabolism (IEMs) have been anecdotally reported in the literature as presenting
with Eatuss of cershal paksy 0] or misdiagnosed as ‘atypical (. A significant proportion is amenable to treatment
either directly targeting the underhing pathophysiobgy (often with improvement of symiptoms) or with the potential
to halt disease progression and prvert/minimize further damage.

Methods: We peformed a systematic Iterature review to identily all reports of IBMs presenting with CRike symptoms
before 5 years of age, and selected those for which evidence for effective treatment exists.

Results: W identfied 54 treatable IEMs reported to mimic (P, balonging to 13 different biochemical categaries A
further 13 treatable IEMs were included, which can present with (P-like symptoms acoording 1o expert opi nion, but for
which no ®port in the iterature were identified. For 2 of these IEMs, a treatment is available that targets the pamary
underlying pathophysiokogy (g neurotran smitter supplements), and for the remainder {n= 41} treatment exerts
stabilzing/praventative effects (2g. emergency regimen). The total number of treatments is 50, and evidance waries
for the various treatments from Lavel 1h, c {n=2);Level 23 b, c {n= 18} Level 4 {n=35); to Levd 4-5 {n=8&); Lavel
5 {n = & Thirty-=ight (57%} of the t restable IEMs mimicking CP can be identified by ready available metabolic
screening tests in blood or urine, while the remaining 1EMs require more spedfic and sometimes invasive tests.
Conclusions: Limited by the rare nature of IEMs and incomiplete information in the literature, we condude that (1)
A surprisingly large number of IEMs can present with CP symptams, as TP mimics’, {2) although individually rare, a
large propartion of these diseases are treatable such that neurckogical damage can sither be reversed ar prevented, (3)
dlinician awareness of teatable CF mimics is important for appo priste soeening, diagnosis, and early intervention, and
)} systematic studies are required to guddate the collective frequency of treatable 1BMs in CP.

Keywards:inhefited metshalic dissases, Therapy, Diagnass, Atypical cerebral palsy, Movement disorders
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