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Kaghedpa peabusumonoeuu gpakysomema nocaegy306cKoeo u 00N0AHUMENbHO20 NPOPECCUOHANbHOR0 00PA308AHUS
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ABTOpbI NpeaCTaBNAI0T 0630p MTEPATYPbI, NOCBALEHHOM 6€30MacHOCTU U 3EKTUBHOCTU AHTUCMbICTIOBbIX OIUTOHYKE0-
TUJ0B B JIeYeHUM MblweyHoi auctpodun [iowenHa (MAL) meTogom nponycka 3k30Ha (3K30H-CKUMMUHT) Ha npuMmepe
€[IMHCTBEHHOTO 3aperucTpupoBaHHoro B Poccuu npenapara 31oro knacca — Buntenco® (suntonapceH). AHanus mexay-
HapOAHbIX NyGAWKauMiA No NPOBEAEHHbIM KNUHUYECKUM UCCNEeA0BAHMAM NOKa3an BbiCOKMII ypoBeHb 3 deKTUBHOCTM
1 6e3onacHocTv Buntenco®. B faHHoI cTaTbe B TOM YMC/IE ONUCAHO 4-NETHEE KIMHWUYECKOe UCCNe0BaHWe BUNTONAPCEHA.
B HacToAlee BpeMs 3TO camoe NPOJOIKUTENbHOE KTMHUYECKOe UCCNef0BaHe NpenapaToB faHHO rpynnbl Ana Tepanum
MIJ. BmecTe ¢ Tem He CTOMT 3a6bIBaTh, YTO Nt06as natoreHeTudyeckas Tepanus M He usneuusaet 3abonesaHue, a Mnilb
3ameanseT ero nporpeccupoBaHue, nepesopa MM B knuHMYeCKyIO HOPMy, CXOXYIO C MblleYHO aucTpodueit bekkepa,
npu YCNOBUW PaHHEro Hayana Tepanuu. B cBA3M C 3TUM HU OfHY JOCTYMHYIO HA CErOAHAWHWIA fEeHb NAaTOrEHETUYECKYIO
Tepanuio Helb3s paccMaTpuBaTh B Ka4eCTBe MOHOTepanuu 3abonesaHus. NpoBefeHne natoreHeTUYECKOM Tepanun Oynet
MaKcUMManbHo 3 HEKTUBHO M [ACT KenaeMble pe3ynbTarbl TONbKO NPU CBOEBPEMEHHOM Havane NeyeHus U B KoMOMHALMK
C Tepanueil MIKOKOPTUKOCTEPOUAAMM, CUMNTOMATUYECKOI Tepanuen U MegULMHCKON peabunutayueil.

KnioyeBble cnoBa: MblilweyHas ,U,VICTpOdJVIﬂ ,D,IOLIJEHHa, 3K30H-CKUNNUHT, aHTUCMbICNIOBbLIE OJIMTOHYKNEOTUAbI, Buntenco®,
BUNTONApCeH

Ina uutuposaunus: Cycnos B.M., Pygerko [.U. IhdektusHocTb 1 6e3onacHocTs Buntenco® npu muoanctpodum JioweH-
Ha: 0630p KNMHWUYECKUX UCCNefoBaHUiA. Pycckuii )ypHan aetckoi Hesponoruu 2024;19(3):38-50.
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Efficacy and safety of Viltepso® in Duchenne muscular dystrophy: Review of clinical studies

V.M. Suslov, D.I. Rudenko

Department of Rehabilitation, Faculty of Postgraduate and Further Professional Education, Saint Petersburg State Pediatric Medical
University, Ministry of Health of Russia; 2 Litovskaya St., Saint Petersburg 194100, Russia

Contacts: Vasilyy Mikhaylovich Suslov vms.92@mail.ru

The author presents a literature review on the safety and efficacy of antisense oligonucleotides in the treatment
of Duchenne muscular dystrophy using the exon skipping method using Viltepso® (viltolarsen), the only drug of this
class registered in Russia, as an example. The analysis of international publications on clinical trials showed a high level
of efficacy and safety of Viltepso®. This article, among other things, describes a 4-year clinical trial of viltolarsen.
To date, this is the longest clinical trial of drugs of this group for the treatment of Duchenne muscular dystrophy. At the same
time, it should not be forgotten that any pathogenetic therapy for Duchenne muscular dystrophy does not cure, but only
slows down the progression of the disease, transferring it to a clinical form similar to Becker muscular dystrophy, provided
that therapy is started early. In this regard, none of the currently available pathogenetic therapy can be considered
as a monotherapy for the disease. Pathogenetic therapy will be most effective and will bring the desired results only
with timely initiation of treatment and in combination with glucocorticosteroid therapy, symptomatic therapy and medical
rehabilitation.
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BeepeHune

ITporpeccupytoiias MbiiiedHast guctTpodus JdroleH-
Ha (M) — HacieacTBeHHOe X-CILEMJIEHHOEe HEPBHO-
MBbIIIIEYHOE 3a0o0JieBaHUEe, BhI3BAHHOE MYyTallMeil reHa
DMD, xonupyroiiiero 6ejoK nuctpoduH. Myrauust npu-
BOIUT JIMOO K MpeKpallleHNI0 CUHTe3a TUcTpoduHa, JIMbo
K CHWDKEHUIO eTo (hYHKIIMOHAJIBHOM aKTUBHOCTU. Pacrpo-
CTPaHEHHOCTh HE 3aBUCUT OT KOHTMHEHTA WJIM HallhO-
HaJIbHOCTU 1 COCTaBJIsgeT 1 cirydait Ha 3—5 ThIC. MATbUUKOB
wnu 1 cnyvaii Ha 50 MutH geBoyek [1].

JuctpoduH — BaxXHBIN O€JI0K LIUTOCKEIEeTa MbIIIEY-
HBIX KJIETOK, pacrojaracTcsi BHyTPMKICTOYHO, COSTUHSIS
AKTUHOBBIC HUTHU C MATPUKCOM, O1arofaps Yemy 3alliuina-
€T CapKoJIeMMY OT MOBPEXAAIOIIEH CUITbI, BOSHUKAIOIIEH
MIPY PACTSDKEHUM M COKPAIICHUU MBIIIIEYHON TKAHU, BBI-
TOJTHSISI «aMOPTU3MPYIOLITYyI0» (hyHKIMI0. HectabuibHOCTD
CapKoJIeMMBI BCIICACTBHME HelIOCTaTKa AUCTPOGUHA TIPH-
BOJUT K €€ pa3pbiBaM WJIU K AeibTa-MoBpexaeHusM [11].
B cBs131 ¢ 3TUM YeM BhIIIIE MBIIIEYHAs HArpy3Ka, TeM 00JIb-
11Ie B pabOTaIoLIeit 00JIaCTH HAKATUTMBAIOTCSI TIOBPEKIECHUST
(0COOEHHO 3TO 3aMETHO B CKEJIETHBIX MBIIIILIAX U CEPALIE).
CkeJileTHbIE MBIIIIBI Har0oJiee TTOABEPKEHbBI TTOBpeXIe-
HUIO MPY OBICTPBIX ¥ SKCLEHTPUYECKUX CUJIOBBIX HATPYy3-
Kax, TI03TOMY TaKMe YIPpakHEeHWsI, KaK IIPbDKKY Ha 06aTyTe,
MpYceaaHys, TOATITMBAHUS U OTXKUMaHUsI, TPOTUBOITO-
KazaHblI MalyeHTaM ¢ nuctpoduHornarueii [4]. HapyiueHue
LIEJIOCTHOCTU CapKOJeMMbl IPUBOAUT TAKXKE K IMOBBIIIE-
HUIO YPOBHSI BHYTPMKJICTOYHOTO KaJIbIIYs, KOTOPBII Mpe-
MSATCTBYET BOCCTAHOBJICHUIO INOBPEXICHUM U BJICYET
3a cO00Mi MMUTOXOHAPUATIBHYIO TUC(HYHKIIUIO, a 3TO CBSI-
3aHO U C YMEHbIlIeHeM BbIpaboTkn AT® 1 HakoIUIeHneM
aKTUBHBIX (hOPM KHCJIOPOJa, YTO ITPOBOLIMPYET OKUCIU-
TEJIbHO-BOCCTAHOBUTEIbHBIN qucOaaHC B KJIETKaX, IIpH-
BOIAIIMI K MX IMcHYHKIMU U tubenu [9]. Eme ogHum
OTSTOIIAIOIIM (PaKTOPOM SIBJISIETCS HeCITeLIM(pUIECKOoe
BOCITaJICHUE B TIOBPEXKIEHHBIX ydacTKax. V13-3a paspyiie-
HMSI KJIIETOK LIUTOIUIa3MaTHYECKOE COICPKMMOE TIOCTOSTH -
HO BBIIEISIETCS BO BHEKJIETOUHOE MPOCTPAHCTBO, B TOM
yucie auradabl Toll-mogoOHBIX U APpYrux pelenToOpoB,
pacIIO3HAIOIINX CTaHAAPTHBIC MOJICKYISIPHBIC TTaTTePHbI
MaTOT€HOB, BHI3bIBasi aKTMBALIIO KACKAIHBIX IyTel BPO-
KIIEHHOTO MMMYHUTETa. XpOHMIECKOE BOCIIAJICHUE TIPHUBO-
JIAT K MocTerieHHOMY (hOpMUPOBAHUIO (hPHOPO3HO-KUPOBOIA
JleTeHepallvy MBIIIII, KOTOpas YMEHbIIIAET COKPATUTEb-
HBIII 00bEM MBI, CHIZKasA (PYHKIIMOHAIBHBIE BO3MOX-
HOCTH. JlaHHbIe U3BMEHEHMS XapaKTepU3YyIOTCSI HEOOpaTH -

MOCTBIO, HeB3Mpasi Ha Ha3HaYe€HUE MMaTOTeHETUYECKOM
Tepanuu. BeimeneHue u3 moBpekIeHHBIX KJIETOK MUOCTa-
tHa, TGFfB akTuBupyeT MModuodpoo6IacTel, KOTOPHIE,
B CBOIO OYepe/ib, YCWJIMBAIOT BBIPAOOTKY BHEKJIETOYHOTO
MaTpuKca c peodjgagaHuem koynareHa I u 111 tuma, oopa-
3ys1 pyOLIOBYIO COEIMHUTEbHYIO TKaHb [3].

MMeHHO MMo3TOMY HeIoCTaTOK AMCTPOodMHA Y TIalli-
eHToB ¢ M1/l mpuMBOAUT K MOBPEXIASHUSIM MbIILIEYHOMI
TKaHU, €€ 3aMeIleHUI0 (PMOPO3HOI U XKUPOBOM TKAHbIO
Y TTOCTETNICHHOM yTpaTe MalMeHTOM BO3MOXHOCTH CaMO-
crositenbHoro nepeasuxkenus [1]. [Tpu M/ ypoBeHb
aucTpodrHa He TocTUTaeT U 3 % OT HOPMBI, Yero He XBa-
TaeT IJIsl MOJTHOLIEHHOTO (DYHKIIMOHUPOBAHUS MBI [7].
IToMuMoO cKkesleTHO# MyCKyaTypbl Yy nauueHToB ¢ MJIJ]
CTPaAaroT BCE IPYMITbI MBIIIIL; CEPACYHO-COCYAUCTON CU-
CTeMBbI, TuadparMbl, KeJIyI09YHO-KUIIIEYHOTO TPaKTa.

OCHOBHBIM OMOXUMUYECKMM MapKepOM ITOBPEXKICHUS
MBIIIEYHON CTEHKU SBJSACTCS KpeaTMH(OChHOKMHA3a.
V nereii ¢ MII/I ¢ poxxaeHus1 oTMevaeTcsl BRICOKUi ypOBEHb
(B 100 1 6oJee pa3 BhIllie HOPMbI) KpeaTHHGOC(POKMHA3ZHI,
KOTOPBII UMEET BHEMIEYCHOYHOE MPOMCXOXICHUE U CBU-
JIETEeJIbCTBYET O HEOOPAaTUMOM TMOBPEXIASHUM MbILILI [ 15].
Kpome Toro, MOryT oTMeuaThCsl BLICOKME YPOBHHM IT€Ue-
HOYHBIX TpaHCaMHMHa3: acllapTaTaMUHOTpaHChepassl
1 aJJaHMHaMUHOTpaHcdepasbl, KOTOPbIE TaKXKe UMEIOT
BHETICYEHOYHOE MPOUCXOXICHUE.

MpbieyHast nuctpodus JdromeHHa — CIoXHOoe 3a00-
JIeBaHKe, TpeOyolllee MyJIbTHANCIATIMHAPHOTO TTOIX0/1a
K BEICHMIO NAllMeHTOB. B HacTosiIee BpeMsl pa3paboTaHbI
MaTOTeHETUYECKUE MPeIaparhl, MOBHIIIAIONIME KaK Kade-
CTBO XXM3HHU 3a CYET IPOJIOHTMPOBAHUSI aMOYJIaTOPHOTO
Iepuoaa, Tak U MPOAOKUTEIbHOCTh XXM3HU MAallMeHTOB
¢ MIIJI. YacTb U3 HUX AEMCTBYIOT IO MPUHIIWIY MPOIycKa
9K30Ha, BOCCTAHABIIMBAsI paMKY CYMTHIBAHUS ITyTEM TIPO-
IycKa 3K30Ha, COCeIHero ¢ aejielveii. Takum obpazom
OHM TIO3BOJISIIOT CUHTE3UPOBaTh AUCTPOMMH, KOTOPHIA
KOpO4e Ha MPOIOJIKUTEIBHOCTD IEICIIUU U OMUH 9K30H,
HO MOJTHOCThIO PYHKIIMOHAIbHBIN. [1pK TOCTKEHUH Te-
paneBTUYecKoro 3¢ dekTa maroreHeTU4IecKas Tepanus
ITO3BOJISIET 3HAYUTEIBHO YJIYYIIUTh KAYeCTBO XKU3HU T1a-
LIMEHTOB, IMOBBICUTh BO3MOXHOCTH ITOJIy4EHUSI UMU 00-
pPa30BaHUS M CO3MAHMS CEMbU, a MX POIAMTEIN MOTYT pa-
00TaThb MOJHBIA pabO4YMil NeHb, MPHHOCS IIOJb3Y
0011IeCTBY, U JeIaTh BHIOOP B CTOPOHY POXICHUS €llle
OITHOTO peOeHKa, IPEABAPUTEIHHO ITPOMIS TEHETUYECKOE
KOHCYJIBTUPOBAHUE.
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Tepanun MeToAO0M NPONYyCKa 3K30Ha

Tepanust MeTOIOM IPOITycKa 3K30HA IOIpa3yMeBaeT
HCIIOIb30BaHUE AHTHCMBICIIOBBIX OJIMTOHYKJICOTUIOB JIJIST
BOCCTaHOBJIEHUSI paMKU cuuThiBaHus Tipe M PK mytem mipo-
MycKa Jejielinii B onpeaeseHHoM 3k30He reHa DMD. Co-
[JIACHO POCCHUIICKOM CTaTUCTUKE, MyTallysl B 53-M 9K30HE
oOHapyXuBaeTcsl MpUMEPHO y 6—8 % mauneHToB [2].

B Hacrostiee Bpemst B Poccum 3aperucTpupoBaH eIMHCT-
BEHHBIi1 ITpenapar Wis ogo6HOTo BUa Tepanuu — Burrenco®
(BUITONAPCEH), aHTUCMBICIIOBOI OJIMUTOHYKJIEOTHI, 00ecIIe-
YUBAIOILIUIA TIPOITYCK 53-T0 9K30HA, B pe3yJIbTraTe Yero CUH-
TEe3UPYeTCs YKOPOUEHHBIH, HO (DyHKIIMOHAIBHO aKTUBHBINA
nvctpoduH. Brrrernico® 6601 paspaboraH B IoHMM KOMITa-
Hueit Nippon Shinyaku (Kuoto) coBMecTHO
¢ HanmoHasbHBIM LIEHTPOM HEBPOJIOTUM W IICUXUATPUM
(Tokuo). AKTHBHas (papmalieBTUUYECKast CyOCTaHLIMS BUITO-
JapceHa rmpousBoautcs B AmoHuu kommanueit Fuji Yakuhin.
T1pou3BOICTBO TOTOBOI JleKapcTBeHHOI (hopMmbl Burernco®
M BBITYCKAIOIIWI KOHTPOJIb KauyecTBa OCYIIECTBIISTIOTCS
Ha 3aBojie KoMItaHnu «P-PapM» B COOTBETCTBUM CO CTaHIap-
TaMM Hajyiexalleil nmpous3BoAcTBeHHO# npakTuku (GMP).
BunronapceH yxe noayuns omoopenue B SAmonuu, CIIA
u Pecrryonuke Ka3zaxctaH Ha ocCHOBaHUM BBICOKO# a(dek-
TUBHOCTU U 0€30MaCHOCTHU: B XOJIE KIIMHUYECKUX UCCIIEI0Ba-

Taoauna 1. Xapaxmepucmuka yuacmuuroe kaunueckoeo uccaedosanus I gpazv.

Table 1. Characteristics of participants in the phase I clinical trial

Deletion

Body
weight, kg

Age
of participation
in the clinical
trial, years

Total dose, mg

3

Huit (KM) 0b10 MpOAEeMOHCTPUPOBAHO 3HAYUTEIHLHOE
YBEJIMYEHME SKCIPECCUN MBIIIIEYHOTO TUCTPOpHHA TTOCTIe
MpueMa Iperapara, Ip1i 3TOM CePbe3HbIX HeXKeJIaTeIbHBIX
sapneHuit (HA) sapeructpupoBaHo He ObLIO [5].

BunronapceH XopoIiio epeHOCUTCS TallUeHTaMU, YTO
noateepxaaeT I paza KU, nposeaeHHas B SAoHuu ¢ Uio-
Hs 2013 1. mo cenTs10pb 2014 1. [13]. DTO OBLIO OTKPHITOE
KU ¢ noBeIieHUEM 10361 TSI ONpeie/ieHIs 0e30I1aCHOCTH,
(apmakokuHeTrKHM 1 3pdekTrBHOCTH NS-065/NCNP-01
y mauueHToB ¢ M1 ¢ MyrauusiMmy B reHe AUCTpodUHa,
PaMKU CYUTHIBAHUST KOTOPBIX MOTYT OBITh BOCCTAHOBJIEHBI
myTeM mpoIrycka 53-ro sk3oHa. MccnenoBaHue ObLIO 3a-
pEeTUCTPUPOBAHO B MexXayHapoaHoit cucteme KW
NCT02081625 [16]. Bcero B uccienoBaHue ObLIO BKIIIOYE-
Ho 10 mereit ot 6 1o 16 net (cpeanHmii BospacT — 11 £ 3 roma),
7 13 KOTOPBIX HA MOMEHT BKJTIOUEHHS B UCCIIEIOBAHIE ObI-
JIK HeaMOyJIaTOPHBIMU B T€UEHUE Mepuoaa ot 2 10 6 JeT.
HecMoTtpst Ha To, 4TO BO BCeM MMPE «30JI0THIM CTaHIap-
ToM» JiedyeHus1 M1 cuntaercsl Teparnus TIIOKOKOPTU-
KOCTEPOUIaMHM, HE BCE IETU, BKIIOYCHHBIE B 3TO UCCJIIe-
JIOBaHME, MOJyYald TIIIOKOKOpTHKOCTepouabl. boiee
IOAPOOHO BKJTIOUYEHHBIE B MCCIICAOBAHMUE MTALIMEHTHI OITU -
caHbI B Ta0OI. 1.

OcHoOBHOoI1 LIe/bIo uccaeaoBanus I ¢pas3bl OblIa oLieHKA
0e30macHOCTH IIperapara. 3a BpeMs HaOJII0IeHMST BCETO

Glucocortico- Other therapy

AL steroids

ambulation,
years

1,25 mr/kr
1.25 mg/kg
NS-06 48—52 12 37,8 550 10 IlffOT II{\I‘;T
- 14 mr/cyT IlumeTrauH
NS-05 45-52 16 36,3 520 10 14 me/day Cimetidine
NS-02 48-52 14 48,1 720 8 I8 e
No No
5 Mr/Kr
5 mg/kg
AwMOynaTop- 15 Mr/uHTep-
NS-04 45-52 8 23,8 1420 HbLiA Mer PavoTH
Ambulant 15 mg/intermet amotidine
20 Mr/uHTEp-
NS-01 48-52 10 48,8 2940 Heuspecten MeT La
nknown R No
20 mg/intermet
10 mMr/cyT Her
NS-03 45-52 11 443 2630 9 10 me/day No

(9]
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Okonuarnue maon. 1
End of table 1

il Age BOdy Total dose, mg Glucocortico- AT ey
oL weight, kg Age of loss .
of participation ambulation steroids
in the clinical :
. years
trial, years
20 mMr/Kr
20 mg/kg
8 Mr/uHTEp- Her
NS-07 48—52 14 83,4 19 790 12 MeT No
8 mg/intermet
NS-09 45-52 13 26,9 9100 10 Her (i
o No
AMOyna-
NS-08 49-52 8 39,8 6490 TOpHBIiA Her Her
Ambulant o ©
Ambyna- 15 mr/cyT
NS-10 45-52 6 23,4 5750 TopHBI G Ca-Lracaprar
Ambulant a-L-aspartate

Ilpumeuanue. me/unmepmem — 003a NPeOHU30A0HA 8 MUAAULPAMMAX/NPUEM NO UHMEpMUMMmuUpYowell cxeme (He exceOHesHo).
Note. mg/intermet — prednisolone dose in milligrams/dose according to intermittent regimen (not daily).

6bUT0 3apeructpuponano 72 HS (1a6:. 2), u3 Hux 68 ObI-
JIV OTHECEHBI B TPYIIITY CJIa0bIX ¥ 4 — B TPYIITY YMEPEHHBIX.
Taxects HA ouenuBanzach B COOTBeTCTBUM ¢ OO0IIUMU
TEPMUHOJIOTMUYECKUMU KPUTSPUSIMHU TSI HeXeIaTeIbHbIX
apiaeHuit Bepcuu 4.0 (Common Terminology Criteria
for Adverse Events version 4.0). IIpu 3TOM HU OOUH UX
ydyacTHUKOB He BbIObUT U3 KU u3-3a Hf, uyto moaTeep-
Xnaet 6e30racHbIi Mpoduib npemnapara [15]. [TporeuHy-
pyisi, TIO-BUIMMOMY, ObLIa CITy4ailHBIM SIBJICHHEM, HE CBSI-
3aHHBIM C IIPMEMOM IIpenapara, ogHako B otyete o KU
OHa YIIOMMHAETCS KaK IT000YHasT JIeKapCTBEHHAs peaKIlus,
IMOCKOJIBKY B XOJle MCCJIEAOBaHUS HE yIalOCh BBISBUTh
JIeXallluii B ee OCHOBE MexaHU3M. B xone ucciaenoBaHust
He ObLIO BBISIBIIEHO HU ogHoro cepbe3Horo HA. He 3ape-
TUCTPUPOBAHO HU OJHOTO CJIy4asi OTMEHBI Iperapara,
U HU OIMH U3 yYaCTHUKOB He BuIObLT U3 KM. AHTUTeNa
MPOTUB IUCTPOpHMHA YeT0BEKa WM UCCIICAYeMOTO Mperia-
paTta He ObLIM OOHAPYXXEHBI B CBIBOPOTKE HU Y OIHOTO
n3 10 manuenToB. TakuM 00pa3oM, ObUIU IPOAEMOHCTPH -
pOBaHBI XOpoIlasi IEPEHOCUMOCTh, HU3Kask UMMYHOTEH-
HOCTb 1 0€30I1aCHOCTD Mpernapara.

B xone 3Toro ucciienoBaHus Takke OlleHUBaIach hap-
MaKOKMHeTHKa nperapaTta. KoHIleHTpaliis BUITOIapCce-
Ha B IUTa3Me KPOBU ompezesisuiach B TeueHue 10 4 rmocie
BBEACHMS IpenapaTa. MakcuMajbHasi KOHIIEHTpAIUs
JIEKapCTBEHHOTO cpenctsa B miasme (C. ) W ruomans
IO, KpPUBOI 3aBUCUMOCTHM KOHIIEHTPALIMU OT BPEMEHU

¢ MmomeHTa 0 1o MOMEeHTa t JIJ1s JIEKapCTBEHHOT'O Cpe/CTBa
B masme (AUC, ) ObL1u 10303aBUCMMbIMU. DapMakoKu-
HeTUYecKHMe XapakTepucTHku Burernco® npuseneHbl
B Tabm. 3 [13].

DG GEKTUBHOCT MPOBOAMMON Tepaluu B JaHHOM
HCCIIeAOBAaHUM OLIEHUBAJIU IO KOJIMYECTBY MTPOMYIIEHHO-
ro 53-ro 3k30Ha. O1eHKY ITPOBOAMIM C UCIIOJIb30BaHUEM
npaiiMepcreundruueckoil moJnuMepasHoit LEMHOM peak-
LMK ¢ oOpaTHOM TpaHcKpuIiueid. [Tporyck 3K30HOB yBe-
JIMYUJICS Y BCeX YYaCTHUKOB UccienoBaHusl. CtaTucTuye-
CKU 3HAYMMOE I0303aBUCUMOE YBETMIYEHUE IPOITyCKa SK30HOB
OBbLIO BBISBJICHO C IMOMOILBIO TpeHI-TecTa KOHKXMpa
Teprcrpsl (p = 0,0166). HaGmomanack BeIpaxkeHHast KOP-
peJIALMs MEXY TIPOITYCKOM 9K30HOB M C  KOHEYHOM
no3bl. Hambosee 3aMeTHOE yBeIMYeHNEe KOJIMYeCTBa AU-
cTpoduHa Habmoaanaock y namueHta NS-07: no aeyeHus
YpOBEeHb AUCTpoduHa ObUT OM30K K 0, Torma Kak mocjie
12 Hex Tepanvivi oH coctaBui 17,6 % ot HopMbl (o1 100 %).
Y 7 (70 %) u3 10 mauueHTOB ypoBeHb AUCTpodHrHA
Ha (poHe Tepanuu BUITOJAPCEHOM ObLI 3HAYNTEIHLHO BbI-
e, yeM 1o JedeHus (p <0,05) (puc. 1).

[IpoBeneHHOE MccaenoBaHME MTPOJEMOHCTPUPOBAIIO
OaronpUsITHBIN MPo¢UIb 6€30I1aCHOCTH M MHOT000€e1Ia-
1o11yto apMakKoKUuHeTUKy. OTMeuanoch 10303aBUCUMOE
yBEeJIMUYEHUE TIPOMyCcKa 3K30Ha B Mbllnax. [Iposoaumast
Tepanus IepeHOCUJIach YIOBIETBOPUTEIBHO; HE OBLIO 3a-
PETMCTPHPOBAHO HU OAHOTIO ciydasi cepbe3Horo H, Bce
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Tadomuua 2. Habarodaemvie nexcenamenvivie seaeHust, n
Table 2. Observed adverse events, n

Adverse event

[NoBbllIeHNE KOHIIEHTpAIIMKX N-alleTUITTI0OKO3aMUHA
Increased concentration of N-acetylglucosamine

ITporeunypust
Proteinuria
ANBOyMUHYpUS
Albuminuria

AHeMust
Anemia

TToBbIIIEHE KOHIIEHTPALIMU MHTEpJAeHKUHA
Increased concentration of interleukin

IToBbITIEHEe KOHIIEHTPALIUY HATPUMYPETUYECKOTO TOPMOHA
Increased concentration of natriuretic hormone

[ToBrIIeHHOE JANACTOJIMYECKOE NaBJICHUE
High diastolic pressure

TToBbImieHHast KoHIeHTpaius C3 KOMIOHEHTa KOMILUIEMEHTa
Increased concentration of complement component C3

TloBrIIeHHOE conepkaHue -2-MUKPOTIOOyINHA
Elevated levels of -2 microglobulin

3

Dose, mg/kg

3 3 3
1 3 4
2 2 3
1 3 3
2 1 2
1 1 0
0 2 0
2 0 0
0 0 2

Taomauna 3. Qapmakokunemuka npenapama
Table 3. Pharmacokinetics of the drug

Cmax’ ng/ml AUC’ nth/ml

1,25 (n=3) 6040 £ 300
ITepBoe .
First 5(n=23) 21 800 % 4400
20(n=4) 70 200 + 44900
1,25 (n=3) 56 400 + 2440
IMocnentee .
Last 5(n=3) 19 500 + 1400
20(n=4) 72 800 % 26 400

1,0+ 0,0 8410 £ 1310 1,66 £ 0,17
0,833 £ 0,289 28700 % 3900 1,65%0,2
0,750 = 0,289 98 900 + 54100 1,84 £ 0,76
0,833 £ 0,289 8410 £ 3520 1,78 £0,05
0,667 £ 0,289 27700 + 8800 1,52 £ 0,06
0,875+ 0,25 115 000 £ 56 000 1,73 £ 0,76

H1 Hocum jterkuii viiv yMepeHHBII XapaKTep M He TIoTpe-
0oBaJIM OTMEHBI Mpelapata Ui MPOIycKa BBEACHMS.

B xome MexayHapomHoro mHoroueHTpoBoro KN
11 da3wl, npoBeneHHOro Ha CeBepoaMepUKaHCKOM KOHTH-
HEHTe, U3yJaich 2 103bl BuiIToapceHa: 40 Mr/Kr (HU3Kast
Jno3a) 1 80 Mr/KT (BbICOKast 103a). MiccienoBaHue 3aperucTpu-
poBaHO aMepuKaHCKUM peryisstopoM NCT02740972 [14].
JlanHoe ucciegoBaHue mpoxoawio B 5 ueHTpax CIIA
u 1 nentpe Kanansr ¢ nekadpst 2016 1. mo ¢espann 2018 .,
B HEM MPUHUMAJIO yJyacThe 16 aMOyIaTOPHBIX MAallMEHTOB
B Bo3pacTte oT 4 oT 9 JieT; cpelHUil BO3pacT YYaCTHUKOB

coctaBun 7,4 £ 1,8 roga (4-HenenbHOE paHAOMU3UPOBAH-
HOE IIalle00KOHTPOIMPYeMOe UCCIeI0BaHIE OE€30ITacCHO-
CTH, 3a KOTOpbIM cienyeT 20-HeneabHoe open-label-uc-
cienoBanue) [7]. B pesynsrare nccnenoBaHus 103a 80 Mr/Kr
IoKa3saja COIOCTaBUMYI0 0€30I1acHOCTb, HO OOJIbIIYIO
3¢ deKTUBHOCTD M0 cpaBHeHMIO ¢ 40 Mr/Kr (Tabi. 4).
CpenHee yBeIMYEeHUE KOJUYSCTBA TUCTPOGHUHA COCTABH-
710 ~6 % OT HOPMBI Ha (pOHE MTPHEeMa BUITOIapCEHA B 103€
80 mr/xr/Hen (puc. 2);y 7 (88 %) u3 8 maueHTOB OBLIO
OTMEUEHO TMOBBILIEHNE YPOBHS aucTpoduHa ~3 % u 6ojee
K 25-1i Henele JeyeHus (puc. 3).

N
meessss OB30Pbl U NEKUUWU | REVIEWS AND LECTURES



messsss OB30Pbl W NEKLUWUW | REVIEWS AND LECTURES

PYCCKUN

wsss' IIETCKOM
HEBPOAOI'MM

CHILD
NEUROLOGY

3

Tecr konkxupa—Tepncrpbi / Jonckheere-Terpstra trend test

%
20

15

10

p=0,1508

[lo Tepanuy Buntenco® /
17,6 Before Viltepso® therapy

[ Tocne Tepanuy Bunrenco® /
After Viltepso® therapy

50
5
30
24 29
15
1 I 00 1
05 03 . 03 03 06 07 & 08 02 22 03 03

0 |

NS-02 NS-05 NS-06 NS-01 NS-03 NS-04 NS-07 NS-08 NS-09 NS-10

-0,2 +0,4 0 +1,9 +2,0 +0,2 +16,9 +1,7 +0,6 0

p=01015  p<00001  p=07335  p<00001  p<00001  p=0003  p<00001  p<00021  p<00001  p=0,1816

Koropra 2 (5 mr/kr) /
Cohort 2 (5 mg/kg)

Koropra 1 (1,25 mr/kr) /
Cohort 1(1,25 mg/kg)

Puc. 1. Junamuxa yposus oucmpoguna do u na gore mepanuu Buamenco®
Fig. 1. Dynamics of dystrophin before and during Viltepso® therapy

Taomuna 4. Boi6op mepanesmuueckoii 003vi
Table 4. Selection of therapeutic dose

Parameter

Koropra 3 (20 mr/kr) /
Cohort 3 (20 mg/kg)

TToBbIlIEHUE YPOBHS OUCTpOodUHA (BeCTePH-OJIOTTUHT), %
Increased dystrophin level (western blot), %

Hons nponynienHot MPHK nuctpoduna, %
Proportion of missing dystrophin mRNA, %

Mot TMCTPOGUH-TOIOKUTEIbHBIX BOJIOKOH (MMMYHOGMEPMEHTHBIN aHaIN3), %

Proportion of dystrophin-positive fibers (ELISA), %

TloBbllieHUe ypoBHS AucTpoduHa (MMMYyHODIyopecieHIus), %

Increased dystrophin level (immunofluorescence), %

5,7 5,9
17,4 43,9
14,3 34,8
12,8 33,0

CrenyeT OTAENBHO OTMETUTH, YTO CYILIECTBYIOIIAS
B HacTosilllee BpeMsl IaToreHeTndeckas Teparus M/
He TIPUBOIUT K TIOJTHOMY BBI3IOpoBieHuIo. Llenb Teparmin —
CHU3UTh CKOPOCTh ITPOTrPECCHPOBaHIs 3a00JIeBaHMSI U, KaK
CJIeICTBHE, COXPAHUTh IBUTATEIbHBIC U (DYHKIIMOHAIEHBIC
BO3MOXKHOCTH, TIOBBICUTH KAY€CTBO XXU3HU MaleHToB. Co-
IJIAaCHO MCTOYHUKAM JInTepaTypsl, ipyu M1/ ypoBeHb 3KC-
npeccuu nuctpodumHa ocraetcs <3 % [10, 12, 18]. Ucxon-

HBIC JaHHBIE OMOIICUY MBI Y Y9aCTHUKOB UCCJICIOBAHUS
MOKa3aJv HeoIlpeaeseMbIid UM HU3KUI YPOBEHb IU-
crpoduHa. CpeIHUI IPOLIEHT AUCTPO(GUHA Y YYACTHUKOB
B (bMiHAaJIe 3TOro KCCieA0BaHus cocTaBui 5,7 % B rpyiire,
nosydaBieii 40 Mr/Kr BuITonapceHa, u 5,9 % B rpynie,
rosry4aBineit 80 Mr/Kr. Broricyst MBIIIII TPOIEMOHCTPHPO-
BaJla IPaBWIbHYIO JIOKAJIM3ALIMIO ITpernapaT-uHIyLIMPOBaH-
HOro aucTpodMHa B MBIIIEYHBIX KieTKax. OnpeneiaeHue
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JMurs QYHKIIMOHATBHEIX TecToB. Ilo cpaBHeHMIO ¢ 65
yY4aCTHUKAMM KOHTPOJIbHOW TPYMITbI (MCTOPUYECKUIA
KOHTPOJIb), COIIOCTABUMBIMHM 110 BO3PACTY U JICUYCHUIO, BCE
16 y49aCTHMKOB, MOJIy4aBIIMX BUJITOJAPCEH, MOKa3aJlk
3HAYMTEJIBHOE YJIydllIieHHe IToKa3aTes el (yHKIIMOHAIBHBIX
TECTOB IO CPAaBHEHUIO C MCXOAHBIM YPOBHEM, BKIIIOYast
CKOpOCTb X0Ab0bI Ha 10 M (BuTONapceH: +0,23 M/c; KOHT-
poub: —0,04 M/c), TecT 6-MUHYTHOM XOABKOBI (BUITOIAP-
ceH: 28,9 M; KOHTpoJIb: —65,3 M) ¥ BpeMsl IofbeMa U3 T10-
JoxkeHus Jiexa (BunronapceH: —0,19 ¢; koHTposb: +0,66 ¢).
Bosee HamISIMHO M3MEHEHUE CKOPOCTHBIX M BPEMEHHBIX

= 7 59
e ] (SD4,5)
58 5
.
€T
£ 3
=
= 2
& 0,6
1 (SD0,8)
0
llens 1/ 2024 Hep nevenus /
Day 1 Treated 2024 weeks
n=8 n=8
Hopma / I Nocne repanum Buntenco® /
Norm After Viltepso® therapy

Puc. 2. Cpeonee ygeauuenue sxcnpeccuu oucmpogura

Fig. 2. Average increase in dystrophin expression

14,42

3,97 4,07
297 3,06

Expression of dystrophin, % of normal

JKcnpeccna aUcTpoduHa, % OT HopManbHoro /

NeA NeB NeC  NeD NeE NeF NeG NeH

Hopma / I TNocne Tepanuy Buntenco® /
Norm After Viltepso® therapy

Puc. 3. Yposenv ducmpogpuna k 25-i nedese
Fig. 3. Dystrophin level at week 25

nuctpodrHa Ha ypoBHe >3 %, 4TO POJEMOHCTPUPOBAIIO
naHHoe KM, roBopuT o TOM, UTO KJIMHUYECKH, Ha (poHe
JIEYCHUSI BUJITOJIAPCEHOM, OTMEYAETCs ITOJIOXKUTEIbHAs
JMHAMUKa B BUIIE CHIDKEHSI CKOPOCTH ITPOTrPeCCUPOBAHMS
3aboseBaHus [7].

BmMmecTe ¢ TeM cieayeT MOMHUTD, YTO MOJIOKUTEIbHAS
JMHaMUKa Ha (OHEe TepallMi — 3TO He TOJbKO YPOBEHBb
npernapar-uHIYIUPOBAaHHOTO TUCTPO(MUHA B MBIIIEYHBIX
KJIETKaX M €ro IpaBUjIbHas JJOKaau3alus, Ho U pusnde-
CKO€ COCTOSIHME peOeHKa Ha (poHe JieueHUs. YPOBEHb
JIBUTATEJIbHOM aKTUBHOCTU KaK OJUH M3 IMPU3HAKOB (-
(beKTUBHOCTHU TepanmuKM MOXHO OLICHUTh MO TUHAMUKE
(byHKIIMOHAIBHBIX TECTOB B CPAaBHEHUM C JMHAMUKOM
MAalEHTOB, HE TOJTyYaloIINX IaTOTeHETUIECKYIO TEPAITIO
(UCTOpUYECKUI KOHTPOJIb) [7]. B maHHOM MccienoBaHuN
nocie 20 (rpynna riaue0o) uiu 24 Hel oTMeYaInCh pas-

roKasareJjeil TPOUJLTIOCTPUPOBAHO Ha puc. 4—6.

0,4
p=0,01 p=0,003
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8¢ o / |
2e=s ! o
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WcxoaHbiii Buzur Buzur
YPOBEHb / Ha 13-ii Hepene / Ha 25-ii Hepene /
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0 05 p=0,03 p=0,046
2 o
g £ .
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SES PY ' KoHTpOAb / |
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229
gEC
= S -
= S _—
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Bunrtenco®/
Viltepso®
-1 . . I
NcxoaHbiii Buzut Buzut
ypoBeHb / Ha 13-t Hepene / Ha 25-it Hepene /
Baseline Week 13 visit Week 25 visit

Puc. 4. Jlunamuxa ckopocmu (a) u epemenu (6) x00606t Ha 10 m

Fig. 4. Dynamics of speed (a) and time (6) of walking 10 meters
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& =0 ! | »
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=
g 150 | | |
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YpOBeHb / Ha 13- Hepene / Ha 25-it Hepene /
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Puc. 5. lunamuxa mecma 6-munymnoi x00b0bi

Fig. 5. Dynamics of the 6-minute walk test
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\t KOHTPOAb /

Historical control
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|
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(%]
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L
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CpepHee U3MeHeHwe BpeMer, ¢ /
Change in mean time, s
o
q

|
N

AcxopHblii Buzur Buzut
ypoBeHb / Ha 13-t nepene / Ha 25-it wepene /
Baseline Week 13 visit Week 25 visit

Puc. 6. JJunamuia épemenu nodsema c noia

Fig. 6. Dynamics of time to rise from the floor

3

VYV 15 (94 %) u3 16 yyaCTHUKOB OBLIO 3apETUCTPUPO-
BaHO xoTs Obl 1 HA (Tab1. 5), mpu 3TOM He OBLIO 3aperv-
CTPUPOBAHO HU OJHOro cepbe3dHoro HA, a rakxke HA,
CBSI3aHHBIX, IO MHEHUIO UCCeAoBaTeNIeil, ¢ IPUEMOM
ucciaenyeMoro npernapara. Bce HA He motpeboBanu Ha-
3HAYEHUS JOMOJTHUTEIbHOM Teparuu. Hanbosee yacTiMu
HA 6bin kamenb (y 4 y4aCTHUKOB) M Ha30(apUHTUT
(y 4 yyacTHUKOB). J/Inapes 1 pBoTa ObLIN 3aperucTpupoBa-
HBI Yy 2 YYaCTHUKOB BO 2-M, OTKPBITOM, TIEpHUOJIE UCCIEIO-
BaHMs. KIMHUMYECKM 3HAYMMBIX MI3MEHEHUI JJa00paTOPHBIX
rokasaTejieii KpOBU M MOYM II0 CPABHEHUIO C UCXOIHBIM
YpOBHEeM He Habmomanoch. [TokazaTenu KOHILIEHTpaLUK
KpeatuH(pOoCc(hOKMHA3bI B CHBIBOPOTKE KPOBU OBLIM TTOBBI-
ILIEHbI ¥ 3HAYUTEIbHO BapbrpoBaiu. He 3aperncrpupoBa-

Ta6mua 5. Ceoonas mabauya no 6ezonachocmu Kaunuuecko2o uccredosarus NCT02740972

Table 5. Safety summary table for NCT02740972

Parameter

Ywucno HA, n
Number of AEs, n

Yucno HS, BO3HMKIIIMX BO BpeMsI JI€UEHUS, 1
5
Number of treatment-emergent AEs, n

Yucno maimeHToB, y KOTOpbIX Bo3HUKanu HA
BO BpeMs jiedeHusd, n (%)

Number of patients who experienced AEs during
treatment, 7 (%)

3 (60)

JIroonie HA, cBSI3aHHEBIE C JIEYEHUEM, A 0
Any treatment-related AEs, n

Yuco maimeHToB, MPEeKPATUBIINX TEPATTHIO

u3-3a Hf, Bo3HUKIIMX

BO BpeMm4 JIEYECHUA, 1 0
Number of patients who discontinued therapy due to

AEs that emerged during treatment, n

JIto6kIe cepbednbie HA, Bo3HUKIIIME BO BpeMst
JICYCHUSI, 1 0
Any serious AEs during treatment period, n

City4au JeTaIbHOTO MCX0a BO BPeMsT CCIIe-
JIOBaHUSA, 1 0
Died patients, n

4-week double-blind placebo-controlled period

Number of patients, %

20 week open period

40 mg/kg 80 mg/kg 40 mg/kg 80 mg/kg

HA
AEs

6 6 13 28 61
6 6 13 28 58
4 (67) 4 (80) 5(63) 7 (88) 15 (94)
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
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1 2

Okonuanue maba. 5

H4, Bo3nuKInmMe BO BpeMs Jieuenus y 0osee uem 1 namuenra, n (%)
Treatment-emergent AEs occurring in more than one patient, n (%)

HNHbexumu u nHBAa3UU 1(20)

Infections and infestations

HazodapuHrur
dapHHI 1 (20)

Nasopharyngitis

3aboseBaHUST OPraHOB JIbIXaHUsI, TPYIHOMI

KJIETKU Y CPENOCTEHUS 0

Diseases of the respiratory system, chest and

mediastinum

Kamenb

0
Caugh
3aJIo’keHHOCTh HOCa 0

Nasal congestion

TpaBMbI, OTpaBaeHMS U OCJIOXKHEHUS MOCIe
npoucayp

Injuries, poisoning and complications after
procedures

1 (20)

V6

Injury

3aboneBaHusd OIIOPHO-ABUIaTEJIbHOTIO aIlra-
paTta ¥ COEAUHUTEIbHOU TKAaH!

Diseases of the musculoskeletal system and
connective tissue

1 (20)

ApTtpanrusi

Arthralgia 1(20)

PacctpoiicTBa XeaynouyHO-KUIIIEYHOTO TPaKTa 0
Gastrointestinal disorders

Huapes 0

Diarrhea

TomrHoTa
} 0
Nausea

Ilpumeuanue. H5 — nescenamenvHuie 16aeHusl.
Note. AEs — adverse events.

HO CJy4YaeB CHUKEHMsS HO03blI, NPEKpaIleHUs JIeYeHUs
u3-3a HA wnu cmeptu naumenTa. bonee moapooHo 3apuk-
cupoBaHHbie Hf onucansbl B Ta6u. 5 [7].

Tepanua Bunrenco®, HanpasieHHas Ha MPOIYyCK
53-ro 5K30Ha, BBI3bIBajIa 3HAYMTEIbHYIO BRIPAOOTKY M-
cTpoduHa de novo v IPOIEMOHCTPUPOBAIa KIMHUIECKOE
yAy4llleHue BPeMEHHBIX MoKa3aTesieil (hyHKIIMOHATbHBIX
TECTOB MO CPAaBHEHUIO C aHAJIOTMYHBIMM MOKAa3aTeIsSIMU

End of table 5
3 4 5 6 7
0 1 (20) 1(13) 5(63) 6(38)
0 1 (20) 0 4 (50) 4(25)
1(17) 2 (40) 2(25) 2(25) 7(44)
0 1 (20) 2(25) 2(25) 5(31)
1(17) 0 1(13) 0 2(13)
0 1 (20) 2(25) 1(13) 4(25)
0 1 (20) 0 1 (13) 2(13)
0 1(20) 2(25) 1(13) 4(25)
0 1 (20) 0 0 2(13)
0 0 1(13) 2 (25) 3(19)
0 0 1(13) 1(13) 2(13)
0 0 0 2 (25) 2(13)

B TPYIIIE UCTOPUYECKOTO KOHTpOJIsA. [1py GMOnCHM MBI
ObLIO OTMEYEHO 3HAYMTEIbHOE ITOBBIIIEHUE SKCIIPECCUU
JUucTpodrHA 110 CPABHEHUIO ¢ UCXOMHBIM ypoBHeM. [1pu
3TOM CPEIHUIA YPOBEHb MUCTpodrHA cocTaBui 5,7 % B IpyII-
ITe C 10301 BrIToIapceHa 40 Mr/Kr u 5,9 % B IpyIIiie ¢ 10301
80 mMr/KT. XOTSI HEBO3MOXKHO ITPOBECTU MPSIMbIE CPABHEHUSI
MEXIy UCCIIeI0BaHUSIMU, YPOBEHb MUCTPpODUHA, MHIYIIU -
POBaHHBII BUJITONIAPCEHOM, SIBJISIETCSI CAMBIM BBICOKUM

11
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Ha CEeTOAHSIIHUN ACHb B KIMHUYECKUX MCCIIEIOBAHUSIX
Tepalliu ¢ MPOITyCKOM 3K30Ha. KpoMe Toro, 3HaUnTe IbHOE
TTOBBIIIICHUE YPOBHS TUCTPOMUHA, MHIYLIMPOBAHHOTO BIJI-
TOJIAPCEHOM, TaKkKe HaOJII01aI0Ch MPU KOJIMIECTBEHHOM
U3MEPEHUH C TTIOMOILBIO MacC-CIIEKTPOMETPUM U UMMYHO-
(yopeciieHTHOM oKpaiiBaHuU. C y4eTOM COMOCTaBUMOM
©e3onacHocTH 0beux 103 Bunrenco® u 66abieit addex-
TUBHOCTH 103bI 80 MI'/KT KaK I10 OIIeHKE (DyHKIIMOHATbHBIX
TECTOB, TaK M 10 KOJUYECTBY TUCTPODUHA B MBIIIIIAX,
TeparneBTUUecKr 3D (PeKTUBHOI OblJIa BbIOpaHa m03a
80 Mr/KT, BBOAMMAasi BHyTPMBEHHO ITPUMEPHO B TeUCHUE
14 1 pa3 B Heemo.

[TonyyeHHBIE B X0l 3TOrO UCCISIOBAHMS PE3y/IbTaThl
JIETJIM B OCHOBY IaKeTa JOKYMEHTOB, ITIOJaHHOTO Ha Peru-
crpauuio npenapara B CIIA u AAnonuu, u nerom 2020 .
OBLIO TOJYYCHO OA00pPEeHNE aMEPUKAHCKOTO PEryJisiTropa
10 YCKOpEeHHOI npoueaype [8].

B 10 Bpems1, Korna aMepruKaHCKUIA PEeryJIsITop paccMaTpy-
BaJI TIOKyMEHTBI, KOMITAaHUEH-TIPOM3BOIMTENIEM OBLIO ITPHHSI-
TO pellIeHUE TTPOIOJIKUTH HAOIONCHUE 3a IETbMU, YIaCTBY-
OIIMMU B OIMCAHHOM BBIILIE MCCIenoBaHru. bbut pazpaboraH
HOBBII TIpoToko KW, 1171610 KOTOpOoro Obla oIleHKa J10J1-
rocpoyYHoil addeKTUBHOCTH U Ge3omacHocTH Bunrernco®.
B HOBOE HCCIEnOBaHKE BKITIOYAIVCh TOJIBKO YYaCTHUKM ITPe-
JIBIMYILIETO, €CJIU OHU WJIM UX 3aKOHHBIE MPEACTABUTENN U3b-
SIBIT XKeJTaHUe TTponosnkKuTh yyactue B KM, EqvHCTBEHHBIM
YCJIOBUEM OBLIO TIPOIOJDKEHME TEPAIK B PaHEe MO Ty4aeMOil
no3e. T.e. HECMOTpsI Ha YK BBIOPaHHYIO TepPaIieBTUYECKYIO
103y 80 MI/KT, 10 MOMEHTA MTOTy4eHUsI OH0OPEHMSI PETYJISITO-
pa BCe CONIACUBILIMECS TTPOIOJLKUTD YIaCTHE B MICCIICIOBAHNI
TAIMEHTHI COXPaHSUIM CBOIO IPUHALIEXKHOCTD K TOM XK€ 03¢,
YTO U B IIEPBOM HCCIICIOBAHUH.

B nexabpe 2022 r. 3aBepiumnacek Il ¢aza KW npena-
para, kotopas npoxoauna B CIIA u B Kanage (MHOro-

3

LICHTPOBOE OTKPBITOE PacIIMPEHHOE UCCIIEIOBaHMUE MTPO-
nojkutenbHocThio 192 Hem) [5]. MccnenoBanue ObLIO
3aperucTpUpoBaHo B MexXayHapoaHoi ©0aze KU
NCT03167255 [17]. Io 3aBepieHny ucciremoBanus asbl 11
y4acTHMKaM ObLIa IPeIoCcTaBIeHa BO3MOXKXHOCTh IIPUHSITh
y4acTUe B JOJITOCPOYHOM PACIIMPEHHOM UCCICIOBAaHUM
(NCT03167255), 0CHOBHOI1 LIeJIbI0O KOTOPOTO OBLIa OIICH-
Ka KJIMHWYeCcKoi 3(p(peKTUBHOCTU 1 Oe3onacHoCcTH Bu-
tenco® B TeueHMe 6oJIee UIMTEIBHOTO IIEPUOAA BPEMEHU
(monoaHuUTeAbHO 192 Hen). DTO MHOTOLIEHTPOBOE OTKPhI-
Toe paciumpeHHoe uccienosanue 11 ¢assl Butrenco®, BBo-
numoro B mo3ax 40 u 80 MI/Kr exXXeHeleIbHO B TeUeHUe
TOTIOTHUTENbHBIX 192 Hea. B HeM olleHuBanu Ge3omac-
HOCTb, IEPEHOCUMOCTb U KIIMHUYECKYI0 3(D(heKTUBHOCTh
Buurrenco® npu exxeHenebHOM BHYTPMBEHHOM BBEJIECHUN
B TeYCHME JOMOJIHUTEILHOTO Mepuoa JedeHUs MpoaoII-
KUTEJIbHOCTBIO 192 Hel Wi 10 BKIIOUEHUS B OTACIbHYIO
JIOJIFOCPOYHYIO IIpOrpaMMy HaOJTIONCHMS, B 3aBUCMOCTH
OT TOT0, YTO MPOU3OMALT paHblle [5].

Bce 16 yaacTHUKOB 24-HeIeTbHOTO UCCITCIOBAHMS ITPH-
HSUTU pellieHKe TTPOIOJDKUTh YJacTUEe B HOBOM IPOTOKOJIE,
YTOOBI MPOJOJIKUTH OLIEHKY JBUraTeJIbHONH aKTUBHOCTHU
1 6e30I1acHOCTH ITpreMa Iperiapara. Bee manmeHTh coxpa-
HWIM IPUHAICKHOCTD K TPYIIaM, ITOJIy4aBIIMM 103kl 40
u 80 Mr/Kr npu BBeICHUM Tpenapara 1 pa3 B Henemo (puc. 7).
CTONT OTMETUTh, YTO HOBBII ITPOTOKOJI OBUT PACCUMTAH Ha
192 Hen. YuuTbiBas, YTO ACTU TEPELLTU U3 MPEAbIIYILErOo
KW nponomxutebHOCTBIO 24 Hell, He mpepbiBasi MpUeM
Tperapara, B o0IIeil CIIOXKHOCTH MAllUEHTHI TIOJTydasIn Ipe-
mapar 216 Hen, T.e. 4 roma. B HacTosIiee BpeMsT 3T0 camoe
MPOIOJDKUTENIEHOE UCCIIeI0BaHUE TTPETIapaToB TPYITITHI aH-
TUCMBICJIOBBIX OJIMTOHYKJICOTUAOB 11t Teparuy M1/,

[uzaitH oboux uccienoBaHuii (24- u 192-HenenbHOro)
MpeacTaBjieH Ha puc. 7.

NCT02740972 NCT03167255
f % A f % A
Buntenco® 80 mr/kr/Heq /
Viltepso® 80 mg/kg/week
n=6 Buntenco® 80 mr/kr/nen /
Viltepso® 80 mg/kg/week
Mnaue6o / Buntenco® 80 mr/kr/Hen / n=8
= = Placecbo  —|  Viltepso®80 mg/kg/week
58 n=2 n=2
8=
S E
S
== Buntenco® 40 mr/kr/Hen /
&= Viltepso® 80 mg/kg/week
n=6 Bunenco® 40 mr/Kr/Hes /
Viltepso® 80 mg/kg/week
Mnauebo / Buntenco® 40 mr/kr/Hen / n=28
Placebo —  Viltepso®80 mg/kg/week
n=2 n=2
L J U J L J
4 nen /4 weeks 20 Hepn / 20 weeks 192 Hen / 192 weeks

216 Hepn / 216 weeks

Puc. 7. Juzaiin kaunuueckux uccaedosanuti NCT02740972 u NCT03167255
Fig. 7. Design of clinical trials NCT02740972 and NCT03167255
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BesomacHocTh OblIa aHaJIOTMYHA TOM, KOTOpasli Ha-
OJro1a1ach B IpebIIyIeM, 24-HeIeIbHOM UCCIIETOBAaHUM.
Bce nmanments otmeTiii HSl Bo Bpemst uccienoBaHus,
OITHAKO TOJIBKO OJTHO, II0 MHEHUIO MCCIIeIoBaTeIei, ObLIO
CB$I3aHO KakK ¢ IPOLIEAYPOIA, TaK U C IPUEMOM IIpernapara
(BHYTpUBEHHAasT MH(UIBTpalus, 103a 80 MI/Kr/Hem) — eMy
MPUCBOMJIM JIeTKyl0 cTeneHb. Hanbonee yacteimu HS
(TabJ1. 6), KOTOpbIe BOSHUKAIN Y =25 % MalMeHTOB, OBUTN
Kalesib, Ha30(hapuHIUT, YKYChl HACEKOMBIX M CHITb. Bo
BpEMSI UCCIICA0OBAHUS He ObIJIO 3apeTUCTPUPOBAHO CIyda-
€B IpeKpalleHKs MpreMa npernapaTa u3-3a HS u ciydaes
cMepTenbHoro ucxona. CepbesHble HS, cBsi3aHHEBIE C Jie-
YeHHMEM, He ObUTH 3a(UKCUPOBAHbI, TAKXKE HE PETMCTPH-
POBAIMCh CIy9al OTMEHBI TePaIlMy WJIA JIOCPOYHOT'O BbI-
xoma W3 wucciaenoBaHus u3-3a HS wnam mmoxoit
nepeHoCcuMOCTU Teparnuu. CMepTeJbHbBIX MCXOI0B HE
6bLT0 3a(pmKcHUpoBaHo [6]. Bee 3apernctpupoBannbie HA
MpeACTaBIeHHI B Ta0J. 6.

B sToM uccnenosanuu npenapaT Bunrenco® xoporuo
MEPEHOCUJICS, TIPY 3TOM 3aperucTpupoBaHHble HA Obumm
JIETKMMMU W CPeAHETSDKeIbIMU. Bee ydacTHUKY 3aBepIim-
s yyactve B KM, He ObLJ10 HM OMHOTO cilydyas 0TKa3a Wik
nocpouHoro 3aBepuieHus B KU nz-3a HA wiu o npyrum
npuyrHaM. B 3ToM rccienoBanuy He ObLI0 BhIsiBIeHO HS,

3

CBSI3aHHBIX C JICYEHHEM, M HOBBIX WJIM HEOXKMIAHHBIX TaH-
HBIX 0 6e30macHoCTH NpuMeHeHus Bunrenco®. Bonpimn-
ctBO HA cooTBeTCcTBOBaNIM OXXMIAEMbIM B TIEIUATPUYESCKOM
nonyasiuuu ¢ MJIJI.

st oueHKM 3¢ PEeKTUBHOCTU Tepalui UCI0Jb30Ba-
JIMCh (DYHKIIMOHATbHbBIE TECThI M OLICHKA MBILLIEYHOM CHJIBI.
ITo pesynbraraM TecTOB ObLIN 3a(UKCUPOBAHBI COXPAHE-
HUE NBUTATCIIbHOM (PYHKIIMM B T€UCHUE MEPBBIX 2 JET
1 3HAYUTEJIbHOE 3aMeJICHUE IIPOrPecCUpOoBaHMs 3a00J1e-
BaHUS B TCUECHUE CIICAYIONINX 2 JIET Y YYaCTHUKOB, MOJIY-
YaBIIMX BUWITONApceH. IIpu 3TOM pe3ysIbTaThl CTaTUCTH-
YECKM 3HAYMMO OTJIMYAIUCh Y YIaCTHUKOB, IOTyJaBIIMX
BUJITOJIAPCEH, 110 CPaBHEHMIO C KOHTPOJIBHOM TPYITIOM
¢ 73-11 o 205-10 Henento. [1epBrUUHOI KOHEUHOM TOUKOMN
HcclenoBaHKs Oblla TMHAMKUKA BPEMEHU IToIbeMa C TIoJ1a.
ViydiiieHust 0 CPaBHEHUIO C MCXOIHBIM YPOBHEM OBUIM
cTaticTdecKy 3HaYMMbIMK (p <0,05) 1151 BpeMeH! MOIb-
eMa ¢ 1oJsia (B CeKyHJaxX) U CKOPOCTH IoIbeMa C 110J1a,
HauuHas ¢ 37-i1 Heaenu (puc. 8) [5].

Hpyrue noka3zaTenu GyHKIIMOHAIBHBIX TECTOB ITOKa-
3bIBaJIM AaHAJIOTMYHYIO TMHAMUKY. Tak, TMHAMKKa CKOpPO-
CTU TIPU TIPOBEICHUM TeCcTa XOAbObI Ha 10 M ITpoaeMOH-
CTPMPOBAJIa CTATUCTMYECKU 3HAUUMYIO Pa3HUILY B TPYIIIE
BWJITOJIapCEHA I10 CPAaBHEHUIO ¢ UCTOPUYECKHUM KOHT-

Taomuma 6. Ceoonas mabauua no bezonacrocmu Kaunuueckozo uccaedosanus NCT03167255, n (%)

Table 6. Safety summary table for NCT03167255, n (%)

Adverse event

Sae 5(62,5)
LsodapmniT 4(50,0)
ﬁg;}gigeKOMoro 4(50.,0)
P 2(25.0)
Topaa 2(25,0)
e 3(37,5)
poniopoKt 4(50,0)
o homria 007k 2(25,0)
i 3(37,9)
3aJ105KeHHOCTb HOCA 3(37.5)

Nasal congestion

Viltepso 40 mg/kg/week (n = 8)

Viltepso 80 mg/kg/week (n = 8)

Total (n = 16)

4 (50,0) 9(56,3)
4 (50,0) 8(50,0)
2 (25,0) 6(37,5)
4 (50,0) 6(37,5)
3(37,5) 5(L3)
2(25,0) 5(313)

0 4(25,0)
2(25,0) 4(25,0)
1(12,5) 4(25,0)
1(12,5) 4(25,0)
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Fig. 8. Dynamics of the speed of lifting from the floor

poJsieM, HauuHasl ¢ 37-it Heley UccaeIoBaHusI, U OCTaBa-
JIACh CTATUCTUYECKU 3HAYMMOM JI0 TIOCJIEHETO U3MEPEHMUST
(puc. 9).

B Hacrosiiiee BpeMst IpOBEICHHOE UCCIIEI0OBAHUE SIB-
JIIeTCsI CaMbIM IpoaoskuTeIbHbIM KW utst rpymims mpe-
IapaToB 5K30H-CKMIIIMHIA, KOTOPOE HE TOJIBKO ITOKa3aJI0
0e301aCHOCTh 1 XOPOIIIYIO IEPEHOCUMOCTb, HO U 3ahUK-
CHPOBAJIO YJIydllleHWe IBUTaTeJIbHON aKTUBHOCTH Mally-
enros. IIpumeHeHne Bunrenco® mo3sonmio coxpaHUTh
CITOCOOHOCTh XOIUTh Y Bcex 16 marmenToB (100 %), He3a-
BHMCHMMO OT II0JTy9aeMoii 103bI ITpernapaTa, B TeYeHUE BCETO
Iepuoa UCCeToBaHUs. DTO MO3BOJISAET C YBEPEHHOCTHIO
TOBOPUTH 00 3 (HEKTUBHOCTU U 000CHOBAHHOCTHU TIpUME-
HeHud Bunrenco® B kimHMUecKoil pakTHKe |5, 6].

BbiBoAbI

Bunrrenco® — nepBhlil 3aperucTpupoBaHHbIil B Poccun
Mpenapar 11 Teparvv METOIOM IPOITyCKa 3K30Ha, KOTOPbI
MPYMEHSIETCSl Y TAlMEHTOB ¢ Iporpeccupylomieit MIJ1
¢ TIOATBep:KAeHHOI MyTalueit reHa DM D, noagaroiieiicst
KOpPpeKLUU IMyTeM Iponycka 53-ro ak30Ha. [Ipenapat BBo-
IuTCs 1 pa3 B HEIEIo IMyTeM BHYTPUBEHHOM MH(DY3HH.

B xone K mipenapat 1mo3BoJIIT yBEJIMYUTb SKCIIPECCHIO
IUCTpoUHA B KJIeTKax (CpeaHee yBeJIndeHue TUCTpodrHa

1. MbiueyHas nuctpodus JdromeHHa. MeiieuHas aucrpodus bex-
kepa. KimmHuueckue pekoMmeHnaimu. M.: Munsnpas Poccuu, 2023.
Duchenne muscular dystrophy. Becker muscular dystrophy. Clinical
guidelines. Moscow: Ministry of Health of Russia, 2023. (In Russ.).

2. Monsaxos A.B. CoBpeMeHHbIe BO3MOXHOCTU TUATHOCTUKH MbI-
weyHoii nuctpoduu JrowmenHa. VI Beepoccuiickuii HayuHo-nipa-
KTUYECKUI KOHTPECC C MEXITyHAPOIHbIM yuyacTrieM «OpbaHHbIe
6oJe3Hn», 2024.

Polyakov A.V. Modern diagnostic capabilities of Duchenne
muscular dystrophy. VI All-Russian scientific and practical congress
with international participation “Orphan diseases”, 2024.

(In Russ.).
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Fig. 9. Dynamics of the 10-meter walking test speed

COCTaBUJIO ~6 % OT HOPMBI), YJIYUIIIUTh ITOKA3aTEIIN BHITTOJ-
HeHUsI (DYHKIIMOHATIBHBIX TECTOB IBUTATEIbHON aKTUBHOCTH
1 YBEJIMYUTD MBIIIIEUYHYIO CHTY, @ 3HAUMT, HE TOJILKO IPOIIUTh
TMalMeHTaM XX1U3Hb, HO M 00ECIIeYUTh COXPAaHHOCTb €€ BHICO-
KOro KadyecTBa. B cBoo ouepenb, mpu 4-J1€THEM UCCIIEI0BA-
HuU Ha nauyeHTax ¢ M1/, crmocoOHBIX XOOUTh, MpernapaT
ITO3BOJIMJI OCTAHOBUTH ITPOTPEeCCUpOBaHUE 3a00JICBaAHUS
B TEYCHME TTEPBBIX 2 JIET TePaIliy 1 3HAYMTEILHO 3aMeUTUTh
MPOrpeCcCUPOBaHUE B TEUCHUE MTOCIISAYIOIINX 2 JIET UCCIIe-
JIOBaHMSI TI0 CPABHEHUIO C TPYIIIION UCTOPUIECKOTO KOHT-
poJist. CTOUT OTAEIbHO OTMETUTb, YTO, HECMOTPsI Ha BO3PacT
y4acTHUKOB uccienoBanus (7,4 = 1,8 roma) Ha MOMEHT Ha-
Yajia y4acTusI B MCCJICIOBAaHNM, B TeUSHME BCeX 4 JIeT HalOJIo-
JICHUST B paMKax npoBeaeHHoro KM Bce yyacTHUKM coxpa-
HWJIM CITIOCOOHOCTBb CAMOCTOSITEIbHO XOIUTb.

TakuMm 006pa3oM, BUITOJIAPCEH — XOPOILIO N3YUYEeHHBIN
Mpernapar; Bce KIMHMYECKHUE UCCIIeIOBaHMsI T0Ka3aJId €T0
0e30MacHOCTh, ITPOAEMOHCTPUPOBAIM XOPOIIIYIO TIEPEHO-
CHMOCTb, OTCYTCTBUE cepbe3HbIx HS, yirydiiieHune i co-
XpaHeHWe IBUTATEeIbHBIX (DYHKIIMI maleHToB. [1pumMe-
HEHUE BUJITOJIAapCEHA B COYETAHUU C TPaAULIMOHHBIMU
METOJaMU JICYeHUsT 0OECIIEeYUT HECOMHEHHBIN TTPOTpece
B 00pBOE C TAKMM TSIKEJIBIM HEPBHO-MBIIIIEYHBIM 3200J1e-
BaHUeM, Kak MJIJI.
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* 3aperucTpupoBaHHoe NokasaHue — Tepanus
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Muoauctpodum [lioweHHa npu NnoATBEPXKAEHHON
MyTauuu, noggatoiencsa nponycky 53-ro aksoHa'

M
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* Cnocob6cTByeT yBeIM4YeHUto aKcnpeccum auctpoduHa?

1. Obuas xapakTepucTviKa iekapcTBeHHoro npenapata Buntenco (MHH suntonapcer) PY JIM-N2(006482)-(PI-RU) ot 07.08.2024.
2. Clemens P.R., Rao V. K., Connolly A. M. et al. Safety, Tolerability, and Efficacy of Viltolarsen in Boys With Duchenne Muscular Dystrophy
Amenable to Exon 53 Skipping: A Phase 2 Randomized Clinical Trial.; JAMA Neurol. — 2020. - T. 77. — N2 8. — P. 982-991. // Knemenc .P
1 ap. besonacHocTk, NepeHoCMMOCcTb 1 3GGEKTUBHOCTL BUITONAPCEHA Y MAJIbYMKOB C MbilLeyHoN AncTpoduei [ioweHHa, nogaatoLencs
nponycky 53 3Kk30Ha: paHAOMU3NPOBAHHOE KIMHMYECKOe nccreaosaHue 2-i ¢passl; Kypran AmeprikaHckon Meguumrckon Accoupanymm
Hesponorunun. —2020. —T. 77. — N2 8. — C. 982-991.
Mpenapat Buntenco: kpaTkas MHpOPMaLMsa Mo MeANLIMHCKOMY NpuMeHeHuto (1Hdopmauus Ans cnetvanuctos). MOXAJTYUCTA, O3HAKOMBTECH C OB-
LLIEV XAPAKTEPUCTUKOW NNEKAPCTBEHHOIO MPEMAPATA MEPEJ HASHAYEHVIEM. Buntenco (MHH suntonapcen), 50 mr/mn, 5 M1, pacteop ans uHdy3uu.
PeructpauvorHbiin Homep: JIM-N2(006482)-(P[-RU) ot 07.08.2024. ®apmakoTepaneBTuyeckas rpynna: [pyrve cpeactea anis neverns 3abonesaHun KocT-
Ho-MbllweyHon cucTemsl. Kopg ATX MO9AX12. MokasaHus K npuMeHeHuto: Buatenco nokasaH Ans neveHns mMoilueyHon auctpodum [iolweHHa y nauveHTos ¢
noATBEPXAEHHON MyTaLmen reHa DMD, y KOTOPbIX FeHeTUYeCcKoe TeCTUPOBaHWe NOATBEPANIIO HaM4Ue MyTaLun reHa AUcTpodrHa, NoaAatoLLIENCs KoppeKLmm
nyTem nponycka 53 3K30Ha, C MOMEHTa NOCTaHOBKW AnarHosa. MpoTuBonokasaHus: [MNepYyBCTBATENBHOCTL K BUATONAPCEHY UKW K N06OMY 13 BCMOMOra-
TenbHbIX BelecTs. Ocobble ykasanus: [letn. Mpenapat Buntenco nokasar ans nevenus MAL, Bkiiodast nauneHToB AeTckoro Bopacta. lMpumeHeHue y nauu-
€HTOB, KOTOPbIM MPOBOANTCS MOCTOSIHHAA NCKYCCTBEHHast BeHTUnsUms nerkux (VBJ1). ddektusHOCTb 1 6e30MacHOCTb IeUeHNs y NaLMEHTOB Ha NOCTOAHHOM
MBJT 1 y naumeHToB ¢ no3aHen HeambynaTopHOW CTagueit 3a60eBaHus He YCTaHOBEHbI. [launeHTbl 4OMKHbI HAXOAUTLCS MOA TWATENbHBIM HabogeHem
Bpava. Mpu otcyTcTBUM 3ddekTa NpUMeHeHe npenapata AOIKHO BbiTh NpekpalleHo. MprumeHeHune y keHwmH. Knunnieckue ucnbitanus (KA) y xeHwmH He
nposogunuce. Mepenosuposka: Cnyyaes Nnepefo3nPOBKM aHTUCMBICTIOBLIMY ONIMFOHYKNeoTUAaMy He onucaHo. CUMNTOMbI NePeao3MPOBKN He U3BECTHbI.
YuuTbiBasi SKCKPELMIO BUATONAPCEHa MOYKaMU, B ClyHae Nepefo3vupoBKM MOXET BbiTh NpUMeHeH popCrpoBaHHsIN Avypes win ananus. Bzaumopeincrene
C APYrYMM leKapCTBEHHBIMM CPeACTBaMM: Ha OCHOBaH WM AaHHbIX, MOJTYYEHHBIX in Vitro, yCTaHOBNEHO, YTO BUNTENco MMeeT HU3KMIA NOTEHLMA IEKaPCTBEHHOTO
B3aumopeicTayisi. Cpok M ycnosus xpaHeHnus: 3 roga. Xpauuts npu Temnepatype 2-8°C. He samopaskusars.

Bnapenew perncTpaumMoHHoro yaoctosepeHus/ O HexenaTenbHbIX ABAEHUAX DononuutensHas
OpraHu3sauus, NpUHUMaloLLast NPETEH3nN OT noTpebuteneii: coobuaite B AO «P-Dapm»: MeaMumMHcKas uHpopmaums

AO «P-®apm». Poccus 123154, r. Mocksa, yn. bepsapwHa, 4. 19, kopn. 1 Ten.: +7 (495) 956-79-37 npepocraBnseTca

Ten.: +7 (495) 956-79-37, dakc +7 (495) 956-79-38 dbakc: +7 (495) 956-79-38 no 3anpocy:

E-mail: info@rpharm.ru E-mail: safety@rpharm.ru E-mail: medinfo@rpharm.ru Peknama
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