VIV F AT AR EICEYT 2&H

FEHICEBH SN -FRICERIIENRVRAEOELER,
INLVT A RI7—IHASHIZHY FT,
LZEMOBEFERAUNDERBHICEENZ
FATLHCEFTEFEEA,

JINVT 4 R 7 —T R &
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H R

H TR ettt ettt ettt et ettt ettt et et ettt a et ettt ettt anr s 2

B B et 2

XL ettt et neeenanes 2

G T B ettt 3

1 R FUTTE FL ORI oo 4

2 EFBEVEMFZENEIE  (SMA) 1T DU T oot 4

2.1 TEFR, TOWTEEYE L ORI oot 5

2.2 FRETEFZEMIE (SMA) TRT DTEIEDBLIR (oo, 6

2.3 AR DVEIE LD DLIEATUT oo 6

3 BB DIERIE oo 7

3.1 FMENZISUT D BHITE oot 7

3.1.1 B BT BT DR oo 7

3.1.2 FEBEIRFRER ..o 8

3.13 BB R TR ..ottt 9

32 BRI PN C D B TEIEIE <o 11

3.2.1 BB R FRER ..ottt 11

G L O ML oo 12

T D ettt ettt ettt ettt ettt et et et aeaseteresans 13

6 BEFETUMR oottt 14

&%

Table 2-1 SIMA DD T EE ettt ettt ettt ettt ettt ettt ettt aeaeen 6
Table 3-1 g AR FRER O EE CRENCIIT DAGEHFEEED e 10
X—%5

Figure 1-1 AVXS-101 DT B FEIE oo 4

Figure 3-1 BRTETRAEY ..ot 7
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e

353 Bl L TWZRWEREL (5%) EREL TV 7eWEBL(A)

AAV adeno-associated virus 7T BT A A

CHOP Children’s Hospital of Philadelphia Infant Test of 7 ¢ 55 /L7 ¢ 7 /NRIE B IL AR AR SR 2

INTEND Neuromuscular Disorders

CMV cytomegalovirus YA AT TA A

GFP green fluorescent protein ey NI

GLP good laboratory practice [% 38 5 D 22 M B 5 JEER PR BRER 0D S hiE oD KL v

ITR inverted terminal repeat AN A S AR B A

MTD maximum tolerated dose b N

PRIME priority medicines —

QOL quality of life AIEDE

SMA spinal muscular atrophy WO A ZEMAE

SMN survival motor neuron SEEN AR A AR
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1 BRXIHERORE

AVXS-101 1%, BHHEMERZAMGIE  (spinal muscular atrophy, SMA) DJRKE/ - ThH D b b IEH)
I A1 (survival motor neuron, SMN) % > /X7 % 2 — K3 586 0 AA - 8151
BRAUANARy 2 =8 Th %, AVXS-101 1%, BARO T 7 7 Btk Y A /L A (adeno-
associated virus, AAV) 9 DA DNA % [RE L7 IEHEME DRI 2. AAVY B 7° 2 Riklz, A
A A w7 A A (cytomegalovirus, CMV) T N> H— /=9 KU B-7 27 F > (CB) 7rE
— & —, AAV2 I kD 2 SO Kim [ HEELS (inverted terminal repeat, ITR) & & 12, b K
SMN 5T AAEN TN D, £72, 22D ITR DI H—F (L)) O IR 2XETHZ LT
HABGTOOTNT ==V IS, “ARENERESND Z EIcky, EAGEKE TR
BARE/RIRIEIC e D, O X ICHE SN ITR (HOMMEITR) 2LV, HEAEKETOIRE
ROEUSHES Z ™7 HREAEORERZ LT 5, £72, ThbOERL AVXS-101 % H
CHERAFRRIC LTV 5 (Figure 1-1)

Figure 1-1 AVXS-101 DR 2 —tEE

AVXS-101 {2 & > THA ST SMN AR F1%, B OGARISHAENTHIOZNIC T E
V—ALE LTHEY, E#E=a—n UMD X 5 220256 TR IR Z E U CRET
%, AVXS-101 DFLIZ LY, SMA ORAFIK ThH 25 SMNI BIZ T OBEREXRIE 24V, HEBj= =2
—1 D SMN Z 37 B EAHEIN S, HflaOLEaZlhE, Witk O RN OKEZ @D 5
Z & T, SMA BFDEmM THE K OVEIEOE (quality of life, QOL) DUBGENHIFFS LD,

AVXS-101 %, K[E AveXis #E2BAFE L, A TIE/ ST 4 2 77—~ Rt & L P %
DE, SMAIZKT DB EZED TV D, KETIE, 20184F9 FITHUER KR HFE 21TV, 2019
5 H 12 TZOLGENSMA (onasemnogene abeparvovec-xioi) is an adeno-associated virus vector-based
gene therapy indicated for the treatment of pediatric patients less than 2 years of age with spinal muscular
atrophy (SMA) with bi-allelic mutations in the survival motor neuron 1 (SMNI) gene] D i TS
A5 L7z, BRINTix 2018 4 10 A (2 [ ZOLGENSMA is indicated for a single treatment of spinal
muscular atrophy (SMA) Type 1] O THRUGEARFEAFRHFFE ATV, 2020 4F 1 A RS CHAH T
D,

2 HHEEHERE (SMA) 2DV T
SMA 13, HBEORIE MO K OEME L0, (s % U O ST AL 0 1 5
TW R ERELEHME T4 T ER == — o Vi Th b, SMA ITEEEOFVIEBRT, &
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MHRBIC L DHANROETIRKNOE 11 TH Y (Awanoetal. 2014) , FEEHHO 1 >THD (H
JEiEmE % —2016a) .

SMA DO RE S T1%, SMN BT ThH2D (EERiEHRE % — 2016a) , & MMIBWT SMN E
BFITT e A Y » ZESIOD SMNT Lt hu XU Z7EFIO SMN2 D 2 S>DOW )3 %5 (Kolb and
Kissel 2011)

SMNI Bis 713, EH=o—a OAEGFICHEZ SMN ¥ U RTAFEDLL ZH-> TV D
(Tisdale and Pellizzoni 2015) , SMA DX, SMNI &1 O 7 LIVPERSRERBIZ LV, EH)
Za—a OEFIZNETR SMN & 237 OFEAENEA T2 Z £ THD (Shababietal. 2014)

SMN2 511X SMNI 51 EIFIER U TH DM, 840 (DK TH D C N TIZELEI LT
L7280, ZFEAEDEEY) Ty Y T RRKL, YIRS X ooX T T RE A FRT TS
PICHIRSIND, SMN2 B FIZEVEASNDZ X7 DL, WEEEZFD2RK SMN Z /37
1 10~15%IZi E 22N A%, SMN2 B O a2 ©—HITERBOEIEL L B> TV, SMN2 &R
F O E—EHNL NG NEIEE N2 ERNH S TWD  (Piepers et al. 2008, Finkel etal. 2014)

2.1 TR PDHEERUEEH

SMA OB WL, EERIER &K OB IE TREIC L VIThi, BB TR TIE SMNT G T O XK &
ORBPEANY 7T v TBIn T ThH D SMN2 BinF D a U —a2RT 5, —MMIZ, SMN2 Eis
TOa—HIIEROEFEE B> TV, SMN2 #1023 B —KN% 5 AN EEE TR,

EWNTIE, BATEE FrE R EHET R (SRR AR BT AENIEEE) (L 22WEERH Y,
WA R, FEERERART R, MO EFARAEICNZ T, ERZknc L vians (MRERE
v A —2016a) ,

SMA I, FIEAEH & i B EEEREEIC LV INMIVAID 4 oD X 4 1T S, SHIcHA
AIRIER O 9 HLEEZR L OIX 0 RIS (Table 2-1)

[ SMA I, b EENDEHEDX A T THY, A% 0~6 » HIZHIEL, BED 90%LL 1
A 20 4 HANZFE T TN TRFRER T K D 7K 72 PR E BEAS L BL 720K R8I 72 5 (Kolb and
Kissel 2011, Finkel etal. 2014) , F7z, &5, KMLE, REARELED D, Ak 6 v HETIZ
EEMEOREANVAN—VEERTDHIEILTET, FREICOEVERZZDTEIC Z LA TE
AR

I SMA 1%, % 6~18 » HIZHIE L, FFRARELED U A 7 75 @05 O R EE 2 £ 5
(Amold et al. 2015) . 25 £ CAETFTDHDIL 68.5% T D (Zerresetal. 1997a) ., I1FEALEDHR
FlL, ZABRL TS0 HNZY T, H2EEPRETHY, QOLAFE LI EHEZN T
Do

11 SMA 1, 3 meAdil THRAET D A BIL O 3 mLABRICHAET 5 NIB D 2 DY 7 X A 7
IR IND, WTIOEBE BRIERITIISITRIRRED, WROETISEWTRR I kb b,
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IV SMA 1T ARIER T 5, T KRNIV B SMA RE O FMITIEFH#HETH D08, ko
HEITIZEEWREL U 72 BRIER I AR IS DT ke 3 5, BMTHEEEN Kb D &, BEOSETR
NREEE 720D, QOL BNEFE L EEIND, 77, BELAOFHEOKRFHAHEDL KE W,

Table 2-1 SMA D58
LR RESEEORE A st
0 Jif 7L A ~HoEE 1
A% 0~6 » A IA : HAE~A% 2 H JEA R AT 2 AR 1,29,3
IB : A% 3 » AR
IC: %3 v H~
I At 6~18 » A HATREE 20~40 4 2,39, 4
11 1.5~10 7% A : 3 BRI AT, #%iR EH 3,49,5
B : 3 i~
IV 35k~ FEOD IR R LT 1E& 4,5

Source : Kolb and Kissel 2011, Zerres et al. 1997b, Mercuri et al. 2018, Kaufmann et al. 2012, Awano et al. 2014,
Finkel et al. 2014, Arnold et al. 2015, Ogino et al. 2004 % &3& | Z{EE
SMN2 = survival motor neuron 2

a) TNENDOHE (B) THRLZ<BOLNDL AL,

SMA ® 5 6, [ENTHLLEEDH/NEHICHIET S SMA ORERIT 10 HAHTZD 1~24Th
%5 (HpRiEH Y % — 2016a) , SMA DL 28 FERITI T 2 ERZAGE REFTHRIE BT 4E T
855 NTh D (HEbfhHt % —2016b) ,

2.2 HREMEHERIE (SMA) [THT HBAEROBRK

ENTIE, 2017 FICX bt o SMATRRIE L L TRRENTZ, Xk 3d 7ok
VARERMLTH Y, SMN2 BIETDAT T4 THIEEL, SMN X /37 OREA & Z BN
SHLHZEIZEY, SMAZKHTAIEHZRT EZEX DN TND, XU REUE, BKRRT
EEEEEOUGENRO DN TE Y, SMAEROEREZMEI L, FHROLETH —EDNRIH
FRTCELHLEBEZONDHOD, FERBEMEAMFT 22 LIXTERN, £, Xt o 3bbE
NHEG-ZZ L, 9 BEMIC4BESUT 1283 B (B, FLERRHFHMEGZERE, LA
OFFEVEFHZEMIE, LLTFEIE) OBEABGITMZ T4 5 AT 6 5 HZ L OMEFHEG DN MLETH
%o PROFEE TIZEABMBLETH Y, BHEERICERT 26 FFRBBEIND,

L7z - T, HEFG THESLOMIHEERE L, DO EMMNIETE A0 E WA
%, SLICHRGENENOLZEMEOEWRRENMELEEN TV D,

2.3 AEDaELEDOLES T

AIECIRR72 L B0, SMATRFEIKE U THEENE 50O X 2 )Lt 23 2017 HIZHKGR S 4T
HH00, SEREMPHIFFCX DIRRIETWELEFELRY,

SMA [FH#EATHEDIRIE T D, FFIT, SMA The b HIENDOEMALE D 1 SMA TidAfm TEAR
BTHY, BEDI%LLENER 20 » A BN TN TIERERZ X 5 KGR 72 FEE & BLAS &
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ZRBIZESD, E£2, I~MIVEISMATY, BITRETH 720, WROETITHEWAITHERED
kbhsdl, BEOHSAENHREL Y, QOLAFE LLEEINTWS, LEN-T, #Heh
CHHREREL, A THERV QOL DUBENMFHF T H2AMMEOBMNERENFLLEZEh T
o

17 SMA B3 Z i RICHHE TEME L 72 ERRHER (AVXS-101-CL-101, LARE CL-101 &%) T,
AVXS-101 O 5-%51F 7= 15 4 2B 4E% 20 » A 282 TRGEOMEEM Z LE L L2RVIRE
THEFTE R, £/, AVXS-101 OHGFHEOREZZIT- 124D 5H 104 (83%) HX A%
LTIOBLLEREES Z LN TE, 24ADBMBIZ2R L THITRIEETH -7,

L= - T, AVXS-101 iZ4AEMTFHE KR QOL D KIERUBENHIFTXHRMETH D, &6
(2, AVXS-101 (2 X AEFITFFIRNAFEER S 1 BloOA L EEERMETH Y, BEFRFEE T
BEROFEOLEFOABZERT S Z LAHFTE 5,

3 AR DER

AVXS-101 @ SMA (Zxt9 % BA%E D& % Figure 3-1 (27”79,

Figure 3-1 FREEER

F 2012 2013 2014 2015 2016 2017 2018
SHERAE (H24) (H25) | (H26) | (H27) | (H28) [ (H29) | (H30)

MEEPHERRT  |S7E/NH - HELEOERR USE;!#NT&
EHPIER RI<H7 IR

&N BERURBAE  [AE/NF  AREBSE
wEH SE/NE  RERRB
KE/THR, WE 248M
E 353 HE KE/ TR, WE 128
KE/ TR, WE 128m
B FNBRB KE/CL-101 58

BEEMSNIAEHBAFEEK
(23) _ —)

AR (BRA) BEEMSN LT LA FHERN
(€3 123) )
BEEMSNREET LA FEEN
(BEEK) )
BEEASNRAETLAREEN
({BIELE) )
BEEMSN25EHEAFHEHK

(GCTP) _)
3.1 SNEIZH TS8R

3.1.1 mEICETSEE
AVXS-101 OSEIZEET 28R 1%, AveXis fEA3METEM L7,
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AVXS-101 DFVEREHT & U C, B 2R E K OV E - ROPEE O gt 2 %0 L 72, AVXS-101
O JFE N BIF O JME B OGRBR FIEIZ OV T, BB REARGL TH D AVXS-101 ORI
W E 2 CHMETRE SN,

AVXS-101 OJFEE N OIF| O Z EHRBRIZ OV TIE, ZEF o ESRFRER (-60°C LLTF, 3

X% 6 H ARIRME) ORRPELNTND, REIRFERBRIIMHE T ETH D,

31.2  JEEREREER

31.21 FEEHER

A NI~ T R, D=7 AV, ROT ZITHktEEZ 7378 (green fluorescent protein,
GFP) FBL AAV9 X7 % —ZFRN SUIIME N 595 in vivo IRER 2B EGEHE L, FHik~DE
LB AR EFTFM L=, F72, SMADIFEETT L THD SMNAT~ T AT AVXS-101 Z =N
L, EEWEEE X OVEFHIRNC X T 208 23l L7z, & 512, small hairpin (sh) RNA (Z K D
WIRPE SMN # > /X7 OFBLZ I3 2% Z & T SMA BRIER 2 2 L723h35 7 # 12k L C AVXS-101
EIMENEES L, ERHEAT D00 R A7 Lz,

UL EoORER, SFEEMWOME OFBEIZE VT, scAAVI R X — 1k b= —nr 2 E L
T TR R~ ORI LB T EADREO 5Tz, S 5IZ, AVXS-101 D& 52X D, SMA
DIFREET MZHBWT, EEERROUE K AN OERPEO bz, £72, SMNAT~ T
ANZBIT D OEREDIK FIZAT L, AVXS-101 1TdEEH 2R LT,

72¥3, MMSE U 7o 2 e MEREEEER T S i L TuRuy,

31.2.2 EYERE

AVXS-101 X% GFP %3l AAV9 X7 X —% H\\ 2~ 7 A TOHARBRIZE N T, i~ 7 2|
RTHE~ T ATORY X —H ARG O SMN B TRENBEF THo72Z LD, SMA IZ
% LT AVXS-101 ORI ERNIRNTH D Z LR ST, K& O T oEE 735
7u 7 7 A WL GFPREHLAAVI X7 Z— L AVXS-101 (SMN%H) T L, HEOFHARNEZES
CHIARAFRE R ORI B VB AR Z R LT, BN TIIARCIEf TRV s 2 — B AR L i
BFRBEINRD HiLic, SMATRRICEEL T, ML~ 2 — M Mik-IHBIRT 2 i L, o
BRAROHMMIVER T 5 Z ENMZE L 72D, AAVY X7 X — 3L MRS L, Rl AR sR iR,
O, Hﬁ R, i K OVE %meW%ﬂﬂﬁ%Tbtoﬁﬁ ﬁ&ommLm%%ﬁ
(RNA) 7 =275, AVXS-101 512 10 FRAfESS T d 2 ki #N ORI 72 SMN
BIETRBENEGEOND Z ERRINT,

AVXS-1011TFLIED SMABE ZXRE LTINS Z LD, RN OMEFE e 5K L LT
RN EE G- %3840 U7, BRARINEE 512 X 0 EEROIRER C & D AR R DL CRE D DRI 705k
BT RBEARELE T 5, —H T, #K ARBR O FERBRIC IO T 1 [H O RN 5Tl KD
NRAE1FH T2 DI KRIM AR 1.1x10% vg/kg DR G- EZ ML LT 5,
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31.23 BHHER

AVXS-101 OEERME R ITS REE ~OHREFFIRNE G2 TEL TWD Z b, miERBRITY)
EEW (AR RD =7 A4 PN) RV TER L,

AVXS-101 OIEEERZ2VERER & LT, GLP MHDNE~ 7 A% F 7= BIE RN 8 520
Bro (12 EFBIEEIR) 2L T\Wb GURE S @ 20122446 K OABRE 75 %ano;h@

DOFRERNZBNTREL L ZIZT—BERDH Y, HERIGENGED v, LEMAREIZ X 5 5E
A% 2.4x10" vg/kg LA EO M E TR by, H[EIFIRNE 523 BR I3 1 2 Fc K& (MTD)
I 1.5%10™ vg/kg &HIBT Siuie, EemMEEplEas i T O E g CcH v, DI TITOLEOHIZE
B, FRHE(LZ RS BRI, SWONSDA AN AN vz, LFETH R L O
e R S 7=, FEARZLITLEMRIECH Y, DFEmERIEC ST 2 MIEH &I 1.5x1014
vgkg Th o7, i TITHFMEOIER, B4, B, ZRREEO7 v —laOENNRGED o
L, —ETIEFEERO EA b AL, FIROZIIIREEIC X 2 [EEE M 23580 b, EIEH
3 7.9%1013 vg/kg LRI S iz,

72%5, GLP FEA DA =2 A P& i BEE RN & 53R (6 » A Bl
6.7x103 vg/kg) M OVHRIMENE G- FERE (18 » ABEMM, 2.0x108 vg/kg) TIXERF2ER
PERHZ B, FEE RO IRBOE(LITRD i roTo,

VT AR =7 A PIVTIE AAVI X7 X — 01 7 RICHT DB RSN B ITA, mlks:
HNCEFRD B DR OMRET Oy X —B~DOFBIIRD DN hoTz, £z, B, HEE
fBE, Do, i R O EE O IC 38 1T D AVXS-101 DFEHLIT AAVI.CB.GFP X7 X —CTHiE &
TWAHRERERIETH T2,

AVXS-101 1ZFLIEHRE 265 & T 5 HEHR G OB FHEENLTH D 2 b, RERSHENE
AR, BEFEMRER, NAJRPERER, K OVEFEA BERBRIIINE Lo T,

313  EBEKEER

AVXS-101 OFBEMERFZME 1) Zxf% L Lz CL-101 i&RBri, FEEM, Hlisk, HRZkE
DO TAHRER & LT 2014 4 5 HIZ AveXis L2V KE TR L, 2017412 HIZ5E T Lz, AR
adk—h 1 (6.7x10% vg/kg) 1234, =d— k2 (2.0x10% vg/kg) 12 124 DFF 15 A AID
Nz, TRTOWBRE D AVXS-101 #5452 1F 134 (86.7%) THEQRAEELRLEZRBDIZN, It
U R O BTN 20 o 72, 12 13.6 5 HRF R TT X TOMERE (154) D3RR 72 hER A Bh
72U CAEFLTEY, Zd Finkel 523E L TWD HARBECOHEM (25%) LY bEnr-o7z
(Finkel et al. 2014) , F£7z, X—A 7 A /5O CHOPINTEND 227 (CE¥fE) OSEZTED
ZOHFET AR b LIk ak— b2 OWERE CHEICKE o T2,
aJmﬁ%F%&UHMk@W KGR AEE 2, HFEMR, XN Lar he—Re
L C CL-303 SR DGHE S 4, BfEL EFT TH D, Fio, BINTElF O CL-302 7Bk, HA%L
R AES] S HF%T@%ﬂdmﬁ%&@ﬂﬁ%ﬁ%ﬁ%@éﬂko:ﬂ%@ﬁﬁ%@@k
AVXS-101 D SMA % %4 & U7z ERiRER O 22 4 Table 3-1 (278 L7z,
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2] PP T4y v AT EC PR OBIHE S AVXS-101 OREEZITTEY, 10
RO > H 5B (CL-101, LT-001, CL-303, CL-102, KON CL-304 iBR) Z&KGRHGEEEIE L
THeM Lz, 7ok, BIEFEMF o LT-001, CL-303, CL-102, & CL-304 BRI OV TIE—FD
Hoatk, etk O PKPD 7 —4 Qi EPI) T -2y b A7) EREILE, £z, KGR
HEETZIZ, 20193 A 8 HT — 4 U v M A 7R S ORBRBRE 2 72 LT,

Table 3-1 FRPREBR OB E
AR HAN *IRBE ik - A&
N (SMA Type/SMN2 =1 &°—%k)
HEEERHC S N 23 BR (CL-101 FRBRLIAMTFE EH)
AVXS-101-CL-101 7L SMA Type L/ FRIRP ST
(FFAm) 2copies Zk— | 1: 6.7x105vg/kg
aR— b 2:2.0x10M%vg/kg
AVXS-101-LT-001 2L - NA ; CL-101 # 5% @ Follow-up 75k
(BE) (BER)
AVXS-101-CL-303 2L SMA Type L/ FRIRN TS, 1.1x10"vg/kg
(%) 1 or 2 copies
AVXS-101-CL-304 2 SMA Type L, IT or I11®,/ FRIRANTES, 1.1x10vg/kg
(%) 2, 3 or 4 copies?
AVXS-101-CL-102 2L SMA Type IT or 11,/ Rz NS
(%) 3 copies aR— b 1: 6.0x1083vg

27— bk 2: 1.2x10M%vg

HEFEEHC & E e 0akli (9~ TEME P SUIEHE)

AVXS-101-CL-302 7L SMA Type 1L/ HRNTES1.1x10%vg/kg
1 or 2 copies

H I
AVXS-101-CL-306 SN SMA Type I/ RS, 1.1x10'vg/kg
1 or 2 copies
AVXS-101-LT-002 L - NA; D AVXS-101 xR D follow-up Rk
(BIERB)
I m | 1 1 [
[

NA: Not Applicable
o o] FPA OIEREMR EEGETT, Type lll (SMN2 = B —4$73 4) O BEFITRIVERED SHIRS iz,

72¥, AVXS-101 /3 KETIE 2013 49 H 27 HIZ Fast Track, 2014 4F 9 H 30 H(Z Orphan drug,
% LT 2016 457 A 15 HIZ Breakthrough Therapy (Zf8E ST\ 5, £72, BKINTIL 201545 A
13 HIZ Orphan drug, & LT 201741 A 27 HIZ PRIME IZfiE S LTV 5,
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CTD15 ERXIIEHEROZBRURAEDRERE AVXS-101
3.2 EARNTORERZER
3.2.1 BR PR BR

3.21.1 ERNOREER

Er T, EELERESA SR (U, ) S
i L, | o D -\ C i L7 L
T, HADB CL-304 #B kO cL-306 #ricz LT s @ s IR G
Fik ] AP - AERBFE T, 313 HIOR LZRBRRHT A, CL-304 BRI A
O AARNBIRFE D 2019449 A 2 B 7 — 2 71 > b7 7 e S ORRBRAAE 2 e A I s F2 1 L
7=

IRBAFRIZINTIE, 201843 H 27 AU F AR EHI IS B ICIRE S FREES !
Sk ds 291) F35) , FE10H 1 HICHPRERFABEERERLE LTRESLTWD
(FEEH D . GO F6 ) .

3.21.2 SNEEBKT—2FHAOZRLM

ARANDEIIE T D SMA D EALRAGTF1E SMNI Bl ¥ & B2 5N TEY, SMA BED 96%)
SMNI & fx T DK% %ZRBH % (Mercuri et al. 2018) , HAAN SMA BEF Z % & L2 TH
SMNI &f5 1R ZBDT=HBEDOEIEIX 95% TH -7 (Yamamoto et al. 2014) , Z D K 9|2 SMA
DEALBEMB TGN E R T BUE, ERNALICERRIER, Rk ONFEIEESE) 5 SMA 35D
NOGEIIIHERCH AR E Vo T REARAE I VEEL TEEFREZFEMKL, SMA D
ZWIRTO D (SMA 2~ =27 ViREZEAS 2012) . £72, SMA OFRRIZET 2 R~
(FRIZAARN) ZRBT 58HE S0,

BUE, ENTSMA KT DINEEX AT DEEME, 77 /=0 VB F MY oAk
MBEOX 2 NI TLAD2EITHD, Xt F MU U AIHARZE T TR
ETHABINTEY, BEIZENSAD SMA BFIZH L TR ERHIhTWDEEZE2x 615, £
7z, SMA BFE TIIMRMEE, RKEREROFHEBEOSGIHEICK T 2EM G LETH 53,
SMA OIEHERIIERICET 2 a2 o 23 2007 F o E SN, AP CEALEHEIATND
(Wang et al. 2007, Mercurietal. 2018) , EFERICENORE =27 L THL AR B ZNR5]H
ENTRY, AOHEICHT 2EHRICBEL THENATREREVITRVWESZSZONS (SMA 2
W~ == 7 VREFZESR 2012)

AARANRSINTED CL-304 RO FEFAME A X, [HEHEREEYALVLA =] Thd,
FEFHMGE A 2 5 LS RO, ARRE L To~v=a 7 ABER S, FIEPEE S
TWb, Fio, FHMEFIILNER N —=0 7 %250, SEMERR CEEME ML S 7o B iRE
AT 22 L LT D, EHIC, ZRLOFMIITE T Afkm S, BYRka Ly
MZ X > CRHliOfFEMEDNHER S D,
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ZDXHIZ, SMA OB, HRIREORHMEICE LT, AVXS-101 DA R OV 2O R
Bh 5 2 D050 7E W EERNA CTHRES LTV RN,

AVXS-101 1%, SMN ¥ X7 #FEAT H b b SMN & {a 1% H CAIfE AAVY (ZE A L7285
TR CTh D, HFEKRBROERENS (3.1.223H) , AVXS-101 [ZFFIRN~DH[E#E G2 L > T
FEHRERR Cd 2 FIXMRRICE WE AR EZ R T B2 LN TS, £, HAILZ AVXS-
101 22 B EEA XIS SMN & 2 37 (XIEEMRSAE D W ST, MRRNICEND 2 E0b
THRRBIOHA 7 VT 7 U AIANH - RIEORBEEZZ T W EBEZ NS,

2O X O, WERME - SNRERBKBFHICET 20O M REWVITRO T LT, EYEIRE PR
B D O RIEFNREEBEZFIZNVEBZLNDZ LD, SMEAT—XOFAITZY &5
272,

4 HERUFRY

AVXS-101 [ SMA DIEFXRETH S SUNT BIZFOBERBEH S VM ILAR 4 -85
THY, 1B SMA [T HFRAEABRETHS

AVXS-101 1%, SMA OFKEBMLETFTHDLE b SMN X 7 & a— R 58 FBMAAEN
LT IRERA A NARY =80 TH D, AVXS-101 (2L 0 EA ST SMN Bl I38ED
PO RICHHAA TN THIIROENICZE Y — A LTHEEY, Elh=o—u IO X 5
PRAY B TR BRI 2 E L CHFEAET D, AVXS-101 DEEIZ LY, SMA ORAKFEKTH 5
SMNI &5 DHEBE R A2V, EE)—= =2 — 1 0 SMN Z 37 FEEZ NS, ot
WaBiE, MREOFHRAOKEEEZ mD 5 Z LT, SMA BHEOEM T% &N QOL Mk ENHIFE X
o, 61T, AVXS-101 [ ZHEBEIOEARN A G TH Y, BEFERE & TR GIENHET,
BE R OFHEOLEOARERET 2 Z A TE 5,

LEX Y, #E#EETH D AVXS-101 1%, 18 SMA B IZx L CHi- RIS 2 14 5
ZENTELIRETHLEEZOLND,

AVXS-101 (%, 1 & SMA BEDEGMFPREZRET D

17 SMA B % 5t Gl HNE THEMi L7~ CL-101 B DO 28— F 2T, AVXS-101 O 55252157~
12 B 2B NER 24 5 A 2B 2 TRBEMIMNERAGE 2 LB L LRVWIRIEETAEFTE T2,

AVXS-101 (&, 18 SMA BEDRETANR F—VZERHSED

17 SMA H3 % % ICHMNE T3 L 7= CL-101 iBR D 24— h 2 T, AVXS-101 D5 %% 1) 7=
12249104 (83%) N2 LTI0RLLLEES Z LR TE, 24048172 L THITRIRETH -
o EHIC, 24T 1A TRATORENARRIC/R >72, Fho, ARBOGEIFICREHY 2R
BCHoT 14D 6 41E, KBMIMARE TN TORFN ATREARIEDHEE L7z CRIEHE
BznE e L7k O 14 Th, O CTO/RFNATEEAREO kG L C\iz)
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AVXS-101 (&, |18 SMA BEDEBRUERMEELZHET S

17 SMA 38 % %G HME T L 7= CL-101 RBRO 24— |k 2 T, AVXS-101 D5 %% 1) 7=
124 2ER#E 5% 1 » H0 CHOP INTEND A5 A 27 T 4 KA > UL EOEENRE O UE %2 R
L, ERMICERO D H2EENRO LI, TOUFIIEMICOI iR shiz, £/, 1249F5
4 (41.7%) 1%, 5% 24 5 A BHREBAFERAB 2 LB E Lo 7o, (REERIIERAHRE) 2 20228 &
L72F&0 D714 Th, —WFRRIFEMRMBI 21T o7y, KR 2RI LI L L o7,

AVXS-101 [, 13 SMA BFICx L TEERARGREETO I 7 ILETRT

IIE TICEM SN2 R TIX, AVXS-101 (X B2 Zelt7a 7 7 A VR ORRMEZ R
L72. AVXS-101 D¥EENZY Z71F 8T v 27 2 F—F EF KO/ MO —@ME0RA Th
L5, FH Y A7 IIHEER IRIERIEIC L D EBARE TH o 72,

5 EX))

SMA 1L, EaMRBIZEDINEOETIRKOFE 1ML THY, BEHKDO 1 >THD, FrTH
RHENCHIET 2 18 SMA I, b EIENORBED X A 7 Th Y, BHED 0% EIFTAR 20 %
HAREMTIEE U N LIRS K 2 7K er) 72 FEAE B S L EE Z0R BRI 72 D, 72, HESS, (RiM)E,
REAREZLES 72, £ 6 » HE TITHEBMEOREA VA =V E2ERT D LT TET,
FIRIZOTZVELE ) THS ZENTERY, EANTIE, SMATREEL L CRiIRENKRG DX v
IR D 2017 FITKBINTWD DO, TEREMPHFETE HIERIEITVEIEFE LR,
L7eBo T, HONICHRAREL, A T LD QOL O ENHIFE T X 2 A 2D & WIRE
ERFHLEEN TN D,

AVXS-101 1%, SMA OJRKEIE T THDHE b SMN ¥ X7 & a— R HBEFBHEAAEN
B FIERM AN AR Z =BG TH Y, HARN BRI G OGN IE O FAE EFR SR T
b5, 17 SMA BE Z R ICHMNETHEME L 72 CL-101 B2 — b 2 T, AVXS-101 O35 %251
Tz 22BN ER24 5 H 2 B2 COKBRIMERMAE 2 LB & LRVIREECAFTE 2, £, 12
HDHH 104 (83%) MIZMRLTIOMU LES Z LA TE, 24034872 L THITAIRE TH -
oo MAT, ZARMEICEEL TIE, ZHVE TICHE N BIRRBREGE ) DITRIF RS 7Tn 7 7
ANERL, FFEINTY A7 IIEERRIE CTERATRER b D Th o7,

L7235 T, AVXS-101 O I8 SMA ([ZFIYS 3% THLEBIFEREMER ZEME ] (o6 L CHiff S LD
N7 4y MITFHEIND Y A7 TEL, BEOERK=—XIZEHE L, BRHERDS
WIS TH D EEZ D,

U bzikE z, LTONE CRIERGEAGRHFEZ1TI 2 & & LT,

[FEEmE]
IV A E I ER T
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[ZhiE, 2R SMERE]
FLYR AR B A ZE A

[ 5 R OV 2 S H ]
W, RE2.6kg 5 8.5kg DILIRICIE, 1.1x 1047 X —4 ) A (vg) /kg % RPN E[E]
&5“@‘60
AR OBHIREIT TR RBIEWVVREICE SR T 5,
) $%&° (mL)O
2.6-3.0 16.5
3.1-35 19.3
3.6 4.0 22.0
4.1-4.5 24.8
46-5.0 275
51-55 30.3
5.6 6.0 33.0
6.1-65 35.8
6.6 —7.0 38.5
71-175 413
7.6—8.0 44.0
8.1-85 46.8
() $%&” x! 7+ , -./01234567

FAOWRET, AL OMEEEE A, e, WRSUIMRE () KOMHEK O BT H]
Ttk (%) ZLLTOLEBY &L,

[%haE, 2hASUTMERE]
FREME S ZENIE (BRATRIZFHL L TORWD, B FREIC X 0 BRME i ZEEE O R E
MTHENDHEDOHET) 72720, HLAAVI HLEBEEMEOBFIZIRS

(R R OVA & 3 A 71k
WE, RE2.6kg L EOBE QAN 121X, 1.1x104 X7 X% —77 ) A(vg)kg & 60 53>
O CREIRNICE R B35, RO & GIX L&w:&o
A DO G EIE FRICEWVEREICESEZEH T 5,

BH DIRE (kg) 5 & (mL) ™)
2.6-3.0 16.5
3.1-35 19.3
3.6-4.0 22.0
41-45 24.8
46-5.0 27.5
5.1-55 30.3
5.6-6.0 33.0
6.1-6.5 35.8
6.6-7.0 38.5
7.1-175 41.3
7.6 -8.0 44.0
8.1-8.5 46.8
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8.6—9.0 49.5
9.1-95 52.3
9.6 —10.0 55.0
10.1 -10.5 57.8
10.6 —11.0 60.5
11.1-11.5 63.3
11.6—12.0 66.0
12.1-12.5 68.8
12.6 —13.0 71.5
13.1-13.5 74.3

E) BEIREIIAEREO FREICESEEH L
7.

2 AT T 13.6 kg LA EDOBF I, REICESEREREZRNTHZ &,

6 SE B

Arnold WD, Kassar D, Kissel JT (2015) Spinal muscular atrophy: diagnosis and management in a new
therapeutic era. Muscle Nerve. 51(2):157-67.

Awano T, Kim JK, Monani UR (2014) Spinal muscular atrophy: journeying from bench to bedside.
Neurotherapeutics. 11(4):786-95.

Finkel RS, McDermott MP, Kaufmann P, et al. (2014) Observational study of spinal muscular atrophy type
I and implications for clinical trials. Neurology. 83(9):810-7.

Kaufmann P, McDermott MP, Darras BT, et al. (2012) Prospective cohort study of spinal muscular atrophy
types 2 and 3. Neurology. 79(18):1889-97.

Kolb SJ and Kissel JT (2011) Spinal muscular atrophy: a timely review. Arch Neurol. 68(8):979-84.

Mercuri E, Finkel RS, Muntoni F, et al. (2018) Diagnosis and management of spinal muscular atrophy: Part
1: Recommendations for diagnosis, rehabilitation, orthopedic and nutritional care. Neuromuscul Disord.
28(2):103-115.

Ogino S, Wilson RB, Gold B (2004) New insights on the evolution of the SMN1 and SMN2 region:
simulation and meta-analysis for allele and haplotype frequency calculations. Eur ] Hum Genet.
12(12):1015-23.

Piepers S, van den Berg LH, Brugman F, et al. (2008) A natural history study of late onset spinal muscular
atrophy types 3b and 4. J Neurol. 255(9):1400-4.

Shababi M, Lorson CL, Rudnik-Schoneborn SS (2014) Spinal muscular atrophy: a motor neuron disorder
or a multi-organ disease? J Anat. 224(1):15-28.

Tisdale S and Pellizzoni L (2015) Disease mechanisms and therapeutic approaches in spinal muscular
atrophy. J Neurosci. 35(23):8691-700.

Yamamoto T, Sato H, Lai PS, et al. (2014) Intragenic mutations in SMN1 may contribute more
significantly to clinical severity than SMN2 copy numbers in some spinal muscular atrophy (SMA)
patients. Brain Dev. 36(10):914-20.

Wang CH, Finkel RS, Bertini ES, et al. (2007) Consensus statement for standard of care in spinal muscular
atrophy. J Child Neurol. 22(8):1027-49.



Novartis Confidential Page 16
CTD 1.5 ERX (I HF R OER R URAREDRER AVXS-101

Zerres K, Rudnik-Schoneborn S, Forrest E, et al. (1997a) A collaborative study on the natural history of
childhood and juvenile onset proximal spinal muscular atrophy (Type II and III SMA): 569 patients. J
Neurol Sci. 146(1):67-72.

Zerres K, Wirth B, Rudnik-Schoneborn S (1997b) Spinal muscular atrophy-clinical and genetic
correlations. Neuromuscul Disord. 7(3):202-7.

SMA 2~ =27 /UViREZR R (W) (2012) FHEVERZMIES IR~ =27 /b, 53l SR tte
75 . (available upon request)

T HE > ¥ — (2016a) FHEMEMZEAE (FEEEEW 3) (Internet) Available from:
<http://www.nanbyou.or.jp/entry/285> (Accessed 27 Sep 2018)

I > 7 — (2016b) ¥k 28 FRREREUE FrE R (FREHEDN) ZARERERTR AR
(Internet) Available from: <http://www.nanbyou.or.jp/entry/5354> (Accessed 27 Sep 2018)



1.6 SEIZETHFEAKRREFCET HIEH



Novartis Confidential Page 2
CTD16 AEICHE T HFERAKRFICET H2EH AVXS-101

1 NEIZE T SERRRF

2020 £ 1 HRERT, YT U A< Sl EHEITKE O A TER I TWD,

Table 1-1 KETORZIKN
E4  oes FIR - S8 KGR H ZhRE - ZhER
KE ZOLGENSMA B HETE 201945 H 24 B ZOLGENSMA (onasemnogene abeparvovec-
(onasemnogene xioi) is an adeno-associated virus vector-based
abeparvovec-xioi) gene therapy indicated for the treatment of
Suspension for pediatric patients less than 2 years of age with
intravenous infusion spinal muscular atrophy (SMA) with bi-allelic
mutations in the survival motor neuron 1 (SMN1)
gene.

Limitation of Use

* The safety and effectiveness of repeat
administration of ZOLGENSMA have not been
evaluated

* The use of ZOLGENSMA in patients with
advanced SMA (e.g., complete paralysis of limbs,
permanent ventilator-dependence) has not been
evaluated.

2 NEDFMTXEFDHE
2020 A 1 HRESC, ¥ EET—4% v — b (Company Core Data Sheet, CCDS) [ZfERZ L T\
720, KE OB CE (2019 4 5 AEZT) ORERS % Table 2-1 (2”7,

Table 2-1 REOFHMNXEDHE
W54 ZOLGENSMA (onasemnogene abeparvovec-xioi) Suspension for intravenous infusion
FIAL - G R ZOLGENSMA [IHER OBER CTH 5,

ZOLGENSMA (X 2~9 XA T /LAY OF v F TS D, AT/ 2 BHORER &
TRitEND 5.5mL XX 8.3 mL,

ZOLGENSMA D213 2.0 x 103 vg/mL T, 134 7LHIZ 5.5 mL XX 8.3 mL LA o fih
ik % &,

BRI B 5 B3R OFREIC L W IRE SN, /DNEUEFICHT 2 HESEA T 1.1 x 10 vg/kg
Th b,

ZhiE « 2h5E ZOLGENSMA (onasemnogene abeparvovec-xioi) %, survival motor neuron1 (SMN1) &=

FOMT LA RN BT 2 w0 REME A ZENEIE R OB IS & LT

FIREET AN ARY B —E W& mIRECH D,

FERIZBEd 2 HIPR 31

® ZOLGENSMA P8¢ 5B D22 L O 2 IXEEHE S v Tz,

O FEHENET LTSRS (WO, Kigeh)7e N IR 2RO H
L) 2B D ZOLGENSMA Off FlIEEEM STy,

B EFHIRNER S0 &,

M -

il

RERCHE
ZOLGENSMA OHESEF BT 1.1x 10" X7 X —7%7 ) Lkg KETH D,
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ZOLGENSMA (onasemnogene abeparvovec-xioi) Suspension for intravenous infusion

#1. &5%

BEOREE (kg) 55 (mL)
26-3.0 16.5
3.1-35 19.3
3.6-4.0 22.0
4.1-45 24.8
4.6-50 27.5
51-55 30.3
5.6-6.0 33.0
6.1-6.5 35.8
6.6-7.0 38.5
7.1-175 413
7.6-28.0 44.0
8.1-85 46.8
8.6-9.0 49.5
9.1-95 523
9.6-10.0 55.0
10.1-10.5 57.8
10.6-11.0 60.5
11.1-11.5 63.3
11.6-12.0 66.0
12.1-12.5 68.8
12.6 -13.0 71.5
13.1-13.5 74.3

afe Gk ElE, RE2.6kg 5 13.5kg D 2 ARHO/NEBREOEREEO EIRMEIZE S X
FH L=,

°13.6 kg LA R 2 iR O/ NLEE OBk EIL, ZOLGENSMA ¥ v k OfAG
WELL 72D,

® ZOLGENSMA # 5-7ij
> JFHSRER T D 2 &,
> /MEE RO b R T2 BIET B L,
> HLAAVIFUAHEDR—2 54 U EEEMTH L,

® ZOLGENSMA # 5 1 HEfZ, A7 L K=" 1> 1 mgkg/day & RERDOE2H M=/
FazxrrTuA K% 30 HE&E5T 5,

® kT —F )L T ZOLGENSMA % H[E[E RN 59 %,

BHIZH T > TELLFRIEICHE S Z &,

1. B T—TNEFEIRN (R B U TREORMEIR) (CBET S, FlEOT—
TNERRETDHZIENLEE L,

2. AFEMEKTTIAIVITEHEIVI VIR T ERET DD, FEHHTFa—T7%
EMBEKTTIA I T3 D,

3. ZOLGENSMA % 60 537 T < W EFIRNE S35, QX IIAR—T7 A TOF
BRNFE 1L L7222 &y

4, HBEKTHR, AEAEAKCTERT 2—7%277 v 275,
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ZOLGENSMA (onasemnogene abeparvovec-xioi) Suspension for intravenous infusion

o THINICEECHAEMAIC L IFHEELBET D,

o &HMaLFaRT oA RiE#E 30 HREE L7=%, ALT, AST, %t
VLEy, 7ubur e U r AT 5 2 & CRRAICATIRO IR EZ
T 5,

o EELEITR (EFREKTR, BeUrvry, 7o kol b mfH,
ALT OV AST PIEH ERD 2 f£LLF) OBRFEOYE, a/LFarxraAf
K% 28 H2 ) CHiEi{ 5,

o  ATRERERENERHG L CWAHEA, AST M OVALT [l IEHE RO 2 20T
2720, ZOMFHMES EFFEICRS T, £2FMarFaxros R
N7 R=v o 1mgkgday LF%EE) kT s, TORaLT
aRXTuA K& 28 BT Tl 2,

o N7l RF=vnrr lmgkgday &RSETHIRGENED LNV
&, EMFEICH#RTHZ &,

AR

® i fIFIZ ZOLGENSMA #fi# T %, ZOLGENSMA |3/ DA 1340 12 Wefd] T
SN, FROGEIIHN 4G CHREIND, WK CHRET 2856, &5 B IZHEED
LEY T L,

o fREHMUIRAETIX, ZOLGENSMA TN S A AOER ITb T EE L2 TH
D, BRI, WERNS, R FIRPESCEGCN W E BRI TN, TR
Do RiFIRBESLEGIRRD LNEHAITIE, A TAEFALRN &,

® RLOLABRNT L,

® WU HIREETXTONRLTANL VY U IITEEIL, v Uy InbZERERD
T#H% LIZIREET, RIECTHRFICERET ANV ) VP ES,

o U UUITEREE 8 B LANIC ZOLGENSMA Z {95, £ 8 W LAPIZ SR
EERELRWEERE, 452G ) U UVERETLI L,

® HifELWnWI &,

BERREROREFMMOE=2Y 7

ZOLGENSMA O#: 5RIIZH AAVY FLikiR 2 M9 5, BT AAV9 HFUikflizs 1 : 50 2@ %

LAY, FREEZFEMELTHRN,

TRURTEBY, UTHREZEmTHZ &,

o JITHERE (ERIRFTA, AST, ALT, R UA YL, Fu bkr EUml) 25001 %
AixEE, 25 AERO3 » AEIF2@EIC 1 E, ERAITR ERSEKTR, B
VLEy, 7u bu Bl ALT X OVAST BNE ERO 2 FLIT) 127425 F
<,

o [/MEREERMO 1 5 AlZmEHE, 2 ABRO3 » A BIX28IZ 18, /M MRED~

— AT A4 MEIZRDET,

raR=V1Z&001 » AixEHE, 22 ABLKO3 » HEIZAIKLE, taR=r

[ENR—=RAT A MEICRD £ T,

A LOER

&R
!

EEROMERA EOER
AMDOBEERTEERVTI ) For2rA7=5—FLE
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ZOLGENSMA (onasemnogene abeparvovec-xioi) Suspension for intravenous infusion

ZOLGENSMA Ti¥, M EOEERITREENZILT 5 A[HEENH 5, ZOLGENSMA # 5-7i
2, FEHISIED 1 40 SMA BFIX, FREARHDO AST KOALT O E&H (-7 v v
N7 A7 27— (GGT), MEVU LBV RO v be s B UREIIZIER Cholo) %
RLT, TOREITKECTOWKRT 78 AT 07T AT THESNE, BEIE, KO
T R=vynryimgkg BIZHYT2aLFarrof N4 30 HiEG L7-#%, 14 H
WO %17 > 7=, ZOLGENSMA #5407 HEt4, YikBHEIXEHE L ho7z, lRRE
TRV EE TR E & —F L, ASTfii% ULN 0 80 f%, ALT i ULN DO#J 45 %,
MEULE T ULN O 4 4%, miE7 e b v U’ ULN O 4 5 CTh o7, I
AL, AMEOILEEONFBZENE, K OVAHPHORAMSIEMERE (312 CD8 Bk
TV U/RER) BB b, aLFaxTaf RICLDiERE, BEIEIX—AT 10k
felclnligE L=,

ZOLGENSMA O 512k, 7 ) FF5o 2725 —EN EFTHAREMNH 5, HK
RO 2 6] (2/44 1)) T, ZOLGENSMA Bt 5412 AST LY ALT 23 KX ULN O 48 fi%
FCTERLE, ZNH0BEE, MOSTIIEFRREY L E Y TEERETHY, £
BEalFaxTof RTEHRIN, BEIXEROZEES LICEIE L,
ZOLGENSMA #%5-5ilZ, ZELOEKKRE (F7 1/ 702725 —8 [AST KO
ALT] , eV LB UE, 7 b B rEfM) 12X 0 iFsE s 73 2,
ZOLGENSMA ¥t 5%072< &6 3 » AWM (&YIO 1 » AREEE, 20 ABKO3 » A
BiX2#iC 1 BT, EFRFTRIZRDET) HEEEZ2E=2V v 7 LET 5,

/KR A i

M/ MREL DO —1E DR (i MG ME O FEHE 272 F7) 73, ZOLGENSMA #5-
% DT B0 CHERR & 7-, ZOLGENSMA $¢5-5ii & OV D% 1L E R0 f/ Mk 2 &
=2V 7T ko1 5 ARNIEA, 2 » ABRO3 » A B 28I 1 BT, /M
BB R—RAT A NIEDET)

frR=v1DELE

BEPRFABRIC IV T, ZOLGENSMA # 5. %20 FuR=2 [fEO—@MHon (KK
0.176 ug/L) MFRH Bz, T O OFAOEKRNEZEMEIIAHTHS, LovL, BE
BRCITLEMENZRED 5N TWD, ZOLGENSMA #ERTIR OF D%V L H 3 » AT
EFIZ hrR=V 1 lEE=2 ) 735 (BRHUIO 15 ARIEEE, 22 ABKD3 »
ABIFZH1ET, FrrR=VIERR—=ZF L VIZRDHET) .

BIfEH
FEREHWEH BEES%UE) 37 FF7 A7 27 —E EREOELTH -T2,

HR PR SRBR C DFRRER

BRERBRIL S ESERFI T CEBMIND 12D, &5 EIHEML DK TR b F
TERZEERRIL, BIOEEMOFKRER TR SN R L ERLKT 5 LI T
¥, ERICRO DD FEIRE KB L TWRWATEENEDR H 5,
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AIEIZRRH T HLEERMDT — 2%, & 7T LziREER 135, 17 oRRER 2 R
B, e ok T LR BROBIENENBHEER | 3R E2 50 KE CHEE SN IEEHR
i R 3R 4 3BT I 1T 5 ZOLGENSMA [T AR 2 [ LT\ 5, SMA B3 44 i
ZOLGENSMA % i L, 41 FINHEEAEL E, 3pINERHE TR SN, BEE
i, #5REOFERN 03 5 H~79 » An ((KEHIFH 3.0 kg~8.4kg) TH o7z,

4 SOEFRRBR TRO N EREWERH BB 5% E) 2K 21K T,

#2: ZOLGENSMA 5% DOFIfER (44 f1)

BIfERA BEE n (%)
TI) 7oA77 =2T—E o0 R | 12(27.3%)
(> ULN)

I i 3 (6.8%)

ULN = IE& R

T RNTURT 2 T—EBD LRI, 7720 T AT 27— (ALT) ROWXUIT ART X UBT
R hTUAT 2T —E (AST) OLEABH D,

DT LI BRR B ClE, ZOLGENSMA ¥ 5.8t 07 L F=> m U $ 5. 5 HE T 2 1R EMFHm EUETan, 14
(YRR CHG SNTRAIDOBE) BRIz,

LT H O K E DA CHEH S - FERRER O 1 11X, ZOLGENSMA #¢5- 12 AR I R4
FREL, KESWHFIZRS VA LA (RSV) RONRT A 7N o PFRBD BT,
BEFITEERRMEOELZEA L, HWTHIENEZ Y, ZOLGENSMA # 545 30 HZIC
WEEERE (MEEXIE) 28352 L2V L7z, ZOLGENSMA £ 5. 52 H#IZ A miffe
FrRESE A B L 721, BEIIFEC L,

o R

ZOLGENSMA O EGARFER T, BERAEHEIENRE (ELISA) ZHWTHIEL/EN—2XF 1
v OPL AAVY FUAMIA3<1:50 TH D Z EBBEITRO BT, AAVI IZEFRNIRE SN T
WBIERTH -T2, BT AAVI BLRAli2N 1:50 2B % 5 BFIZEIT D ZOLGENSMA D%
AR OE R L T2V, ZOLGENSMA #5812, HT AAV9 HUED A 4 3
RAER—2F A B EERT 5, PLAAV FUEMA 1:50 282 % & W& Sn-8s4
2, BRELZERTL LN TX S,

ZOLGENSMA $:5-%%, H1 AAVY FUEMDR—2 T A L inb OEINTEEBE TRD b
Too #&T LTCERIRERBRCIE, BT AAVI HUiFflilE, 28F TH72< &b 1:102,400 IZE L,
1T EAEDERETI1:819,200 B 272, EPL AAV HUAEM OIFAE T T?D ZOLGENSMA O
FEGIEEHE ST,

HELEA

AIRET®H AL, ZOLGENSMA # G-HI L U G4 D 2L F a 27 vu A KOG GG
TEDHEIC, BEOUVIFUBRAr Y a— L afli#E+ 528, MMR KUVKED X 9
RBLHFOT 7 F A%, FEMITREMFEIEO R T v FHEZREG T (Thbb,
20mg XX 2 mgkg RO L F=Y U LRSS REEZEH 2 BMLLL#EE) OBF I3k
S THD, FHiIMERSV PRIIERA SRV, (PRHEREO— KA RA NTF 77 4 X
HA RZ A »[www.cde.gov/vaccines/hep/acip-recs/general-recs/downloads/general-recs.pdf],
eds2017)

oL IZBITBEH
iR
U 27 B8R
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
ZOLGENSMA safely and effectively. See full prescribing information
for ZOLGENSMA.

ZOLGENSMA® (onasemnogene abeparvovec-Xioi)
Suspension for intravenous infusion
Initial U.S. Approval: 2019

WARNING: ACUTE SERIOUS LIVER INJURY

See full prescribing information for complete boxed warning.

e Acute serious liver injury and elevated aminotransferases
can occur with ZOLGENSMA. (5.1)

e  Patients with pre-existing liver impairment may be at
higher risk. (8.6)

e  Prior to infusion, assess liver function of all patients by
clinical examination and laboratory testing (e.g., hepatic
aminotransferases [aspartate aminotransferase (AST) and
alanine aminotransferase (ALT)], total bilirubin, and
prothrombin time). Administer systemic corticosteroid to
all patients before and after ZOLGENSMA infusion.
Continue to monitor liver function for at least 3 months
after infusion (2.1) (2.3).

INDICATIONS AND USAGE
ZOLGENSMA (onasemnogene abeparvovec-xioi) is an adeno-associated
virus vector-based gene therapy indicated for the treatment of pediatric
patients less than 2 years of age with spinal muscular atrophy (SMA) with
bi-allelic mutations in the survival motor neuron 1 (SMN1) gene. (1)
Limitation of Use:

e  The safety and effectiveness of repeat administration of

ZOLGENSMA have not been evaluated. (1, 6.2)
e  The use of ZOLGENSMA in patients with advanced SMA (e.g.,

complete paralysis of limbs, permanent ventilator dependence) has

not been evaluated. (1, 14)

DOSAGE AND ADMINISTRATION
ZOLGENSMA is for single-dose intravenous infusion only (2).
e The recommended dosage of ZOLGENSMA is 1.1 x 10* vector
genomes (vg) per kg of body weight.
e Administer ZOLGENSMA as an intravenous infusion over 60
minutes. (2.1, 2.3)
e  Starting one day prior to ZOLGENSMA infusion, administer

systemic corticosteroids equivalent to oral prednisolone at 1 mg/kg
of body weight per day for a total of 30 days. At the end of the 30-

day period of systemic corticosteroid treatment, check liver
function by clinical examination and by laboratory testing. For
patients with unremarkable findings, taper the corticosteroid dose
over the next 28 days. If liver function abnormalities persist,
continue systemic corticosteroids (equivalent to oral prednisolone
at 1 mg/kg/day) until findings become unremarkable, and then
taper the corticosteroid dose over the next 28 days. Consult
expert(s) if patients do not respond adequately to the equivalent of
1 mg/kg/day oral prednisolone. (2.1)

DOSAGE FORMS AND STRENGTHS
ZOLGENSMA is a suspension for intravenous infusion, supplied as
single-use vials.
ZOLGENSMA is provided in a kit containing 2 to 9 vials, as a combination of
2 vial fill volumes (either 5.5 mL or 8.3 mL). All vials have a nominal
concentration of 2.0 x 10 vector genomes (vg) per mL. Each vial of
ZOLGENSMA contains an extractable volume of not less than either 5.5 mL
or 8.3 mL.

CONTRAINDICATIONS
None
WARNINGS AND PRECAUTIONS

e  Thrombocytopenia: Monitor platelet counts before ZOLGENSMA
infusion, and weekly for the first month and then every other week
for the second and third month until platelet counts return to
baseline. (2.3, 5.2)

e  Elevated Troponin-1: Monitor troponin-1 before ZOLGENSMA
infusion, and weekly for the first month and then monthly for the
second and third month until troponin-I level returns to baseline.
(23,5.3)

ADVERSE REACTIONS

The most common adverse reactions (incidence > 5%) were elevated
aminotransferases and vomiting. (6)

To report SUSPECTED ADVERSE REACTIONS, contact AveXis at 1
833-828-3947 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

USE IN SPECIFIC POPULATIONS
Pediatric use: Use of ZOLGENSMA in premature neonates before reaching
full term gestational age is not recommended because concomitant treatment
with corticosteroids may adversely affect neurological development. Delay
ZOLGENSMA infusion until full-term gestational age is reached. (8.4)

See 17 for PATIENT COUNSELING INFORMATION
Revised: 5/2019
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FULL PRESCRIBING INFORMATION

WARNING: ACUTE SERIOUS LIVER INJURY

e Acute serious liver injury and elevated aminotransferases can occur with
ZOLGENSMA. (5.1)

e Patients with pre-existing liver impairment may be at higher risk. (8.6)

e Prior to infusion, assess liver function of all patients by clinical examination and
laboratory testing (e.g., hepatic aminotransferases [aspartate aminotransferase
(AST) and alanine aminotransferase (ALT)], total bilirubin, and prothrombin time).
Administer systemic corticosteroid to all patients before and after ZOLGENSMA
infusion. Continue to monitor liver function for at least 3 months after infusion
(2.1) (2.3).

1 INDICATIONS AND USAGE

ZOLGENSMA (onasemnogene abeparvovec-xioi) is an adeno-associated virus vector-based
gene therapy indicated for the treatment of pediatric patients less than 2 years of age with spinal
muscular atrophy (SMA) with bi-allelic mutations in the survival motor neuron 1 (SMN1) gene.

Limitation of Use

e The safety and effectiveness of repeat administration of ZOLGENSMA have not been
evaluated [see Adverse Reactions (6.2)].

e The use of ZOLGENSMA in patients with advanced SMA (e.g., complete paralysis
of limbs, permanent ventilator-dependence) has not been evaluated [see Clinical
Studies (14)].

2 DOSAGE AND ADMINISTRATION

For single-dose intravenous infusion only.

2.1 Dose and Administration

The recommended dose of ZOLGENSMA is 1.1 x 10 vector genomes per kilogram (vg/kg) of
body weight.




Table 1: Dosing

Patient Weight Range (kg) Dose Volume? (mL)
26-3.0 16.5
3.1-35 19.3
3.6-4.0 220
41-45 24.8
46-5.0 275
51-55 30.3
56-6.0 33.0
6.1-6.5 35.8
6.6-7.0 38.5
71-75 41.3
7.6-8.0 440
8.1-85 46.8
8.6-9.0 495
9.1-95 52.3
9.6 -10.0 55.0
10.1-10.5 57.8
10.6 -11.0 60.5
111-115 63.3
11.6-12.0 66.0
12.1-125 68.8
12.6 -13.0 715

13.1-135° 743

@ Dose volume is calculated using the upper limit of the patient weight range for pediatric patients less than 2 years
of age between 2.6 kg and 13.5 kg

b Dose volume for pediatric patients less than 2 years of age weighing equal to or greater than 13.6 kg will require a
combination of ZOLGENSMA Kits.

e Prior to ZOLGENSMA infusion

0 Assess liver function [see Boxed Warning, Laboratory Testing and Monitoring to
Assess Safety (2.3), Warnings and Precautions (5.1) and Use in Specific
Populations (8.6)].

0 Measure platelet counts and troponin-I [see Laboratory Testing and Monitoring to
Assess Safety (2.3), Warnings and Precautions (5.2)(5.3)]

o Perform baseline testing for the presence of anti-AAV9 antibodies [see
Laboratory Testing and Monitoring to Assess Safety (2.3), Adverse Reactions

(6.2)].



e One day prior to ZOLGENSMA infusion, begin administration of systemic
corticosteroids equivalent to oral prednisolone at 1 milligram per kilogram of body
weight per day (mg/kg/day) for a total of 30 days.

e Administer ZOLGENSMA as a single-dose intravenous infusion through a venous
catheter.

Follow the steps below for infusion:

2.2

1.

Place a primary catheter into a vein (generally a peripheral vein in the arm or leg).
Insertion of a back-up catheter is recommended.

Program syringe pump for saline priming, or prime tubing manually with saline.

Administer ZOLGENSMA as a slow infusion over 60 minutes. DO NOT INFUSE AS
AN INTRAVENOUS PUSH OR BOLUS.

Flush line with saline following completion of infusion.

e Monitor liver function by clinical examination and by laboratory testing on a regular
basis [see Laboratory Testing and Monitoring to Assess Safety (2.3)].

0 At the end of the 30-day period of systemic corticosteroid treatment, check liver
status clinically and by assessing ALT, AST, total bilirubin, and prothrombin
time.

o For patients with unremarkable findings (hormal clinical exam, total bilirubin, and
prothrombin time, and ALT and AST levels below 2 x upper limit of normal
(ULN)), taper the corticosteroid dose over the next 28 days [see Warnings and
Precautions (5.1)].

o If liver function abnormalities persist, continue systemic corticosteroids
(equivalent to oral prednisolone at 1 mg/kg/day) until AST and ALT values are
both below 2 x ULN and all other assessments return to normal range, and then
taper the corticosteroid dose over the next 28 days.

o0 Consult expert(s) if patients do not respond adequately to the equivalent of
1 mg/kg/day oral prednisolone.

Preparation

e Thaw ZOLGENSMA before use. The contents of the ZOLGENSMA kit will thaw in
approximately 12 hours if placed in a refrigerator, or in approximately 4 hours if
placed at room temperature. If thawed in a refrigerator, remove from refrigerator on
day of dosing.

e When thawed, ZOLGENSMA is a clear to slightly opaque, colorless to faint white
liquid, free of particles. Visually inspect vials for particulate matter and discoloration
prior to infusion. Do not use vials if particulates or discoloration are present.

e DO NOT SHAKE.



e Draw the appropriate dose volume from all vials into a syringe, remove air from the
syringe, cap the syringe, and deliver the syringe at room temperature to the patient
infusion location.

e Use ZOLGENSMA within 8 hours of drawing into syringe. Discard the vector-
containing syringe if the drug is not infused within the 8-hour timeframe.

e DO NOT REFREEZE.

2.3 Laboratory Testing and Monitoring to Assess Safety

Perform baseline anti-AAV9 antibody testing prior to ZOLGENSMA infusion. Retesting may be
performed if anti-AAV9 antibody titers are reported as >1:50 [see Dose and Administration

(2.1)].

Conduct the following tests at baseline and as directed below [see Warnings and Precautions
(5.1, 5.2, 5.3)]:

e Liver function (clinical exam, AST, ALT, total bilirubin, prothrombin time) weekly
for the first month; every other week for the second and third months, until results are
unremarkable (normal clinical exam, total bilirubin, and prothrombin results, and
ALT and AST levels below 2 x ULN).

e Platelet counts weekly for the first month, and then every other week for the second
and third months, until platelet counts return to baseline.

e Troponin-1 weekly for the first month, and then monthly for the second and third
months, until troponin-1 level returns to baseline.

3 DOSAGE FORMS AND STRENGTHS
ZOLGENSMA is a suspension for intravenous infusion.

ZOLGENSMA is provided in a kit containing 2 to 9 vials. Vials are provided in 2 fill volumes:
5.5mL or 8.3 mL.

ZOLGENSMA has a nominal concentration of 2.0 x 10 vg/mL, and each vial contains an
extractable volume of not less than either 5.5 mL or 8.3 mL.

The intravenous dosage is determined by patient body weight, with a recommended dose of
1.1 x 10* vg/kg for pediatric patients.

4 CONTRAINDICATIONS
None.



3) WARNINGS AND PRECAUTIONS

51 Acute Serious Liver Injury and Elevated Aminotransferases

Acute serious liver injury can occur with ZOLGENSMA. Prior to ZOLGENSMA infusion, a
patient with infantile-onset SMA had elevated AST and ALT of unknown etiology (gamma-
glutamyl transferase (GGT), total bilirubin and prothrombin time were normal). The patient was
treated under an expanded access program in the United States. The patient received
corticosteroids equivalent to oral prednisolone at 1 mg/kg/day for approximately 30 days,
followed by a 14-day taper. Approximately 7 weeks after receiving ZOLGENSMA, the patient
became jaundiced. Laboratory testing was consistent with acute serious liver injury, with AST
level approximately 80 x ULN and ALT level approximately 45 x ULN, total bilirubin
approximately 4 x ULN, and plasma prothrombin time approximately 4 x ULN. Liver biopsy
showed acute massive degeneration of hepatocytes, and massive mixed inflammatory infiltrate
(primarily CD8-positive T lymphocytes). The patient recovered to baseline status after treatment
with corticosteroids.

Administration of ZOLGENSMA may result in aminotransferase elevations. Two (2/44) patients
in clinical trials had increased AST and ALT levels up to 48 x ULN after ZOLGENSMA
infusion. These patients, who were otherwise asymptomatic with normal total bilirubin, were
managed with systemic corticosteroids, and the abnormalities resolved without clinical sequelae.

Prior to ZOLGENSMA infusion, assess liver function by clinical examination and laboratory
testing (hepatic aminotransferases [AST and ALT], total bilirubin level, and prothrombin time).
Continue to monitor liver function for at least 3 months after ZOLGENSMA infusion (weekly
for the first month, and then every other week for the second and third months, until results are
unremarkable). [see Laboratory Testing and Monitoring to Assess Safety (2.3)] Administer
systemic corticosteroid before and after ZOLGENSMA infusion [see Dose and Administration

2.1)].

5.2 Thrombocytopenia

Transient decreases in platelet counts, some of which met the criteria for thrombocytopenia,
were observed at different time points after ZOLGENSMA infusion. Monitor platelet counts
before ZOLGENSMA infusion and on a regular basis afterwards (weekly for the first month;
every other week for the second and third months until platelet counts return to baseline) [see
Laboratory Testing and Monitoring to Assess Safety (2.3)].

5.3 Elevated Troponin-I

Transient increases in cardiac troponin-1 levels (up to 0.176 pg/L) were observed following
ZOLGENSMA infusion in clinical trials. The clinical importance of these findings is not known.
However, cardiac toxicity was observed in animal studies [see Animal Toxicology and/or
Pharmacology (13.2)]. Monitor troponin-1 before ZOLGENSMA infusion and on a regular basis
for at least 3 months afterwards (weekly for the first month, and then monthly for the second and
third months until troponin-1 level returns to baseline) [see Laboratory Testing and Monitoring
to Assess Safety (2.3)].



6 ADVERSE REACTIONS

The most common adverse reactions (incidence > 5%) were elevated aminotransferases and
vomiting.

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another product and may not reflect the rates observed in practice.

The safety data described in this section reflect exposure to ZOLGENSMA in four open-label
studies conducted in the United States, including one completed clinical trial, two ongoing
clinical trials, and one ongoing observational long-term follow-up study of the completed trial. A
total of 44 patients with SMA received intravenous infusion of ZOLGENSMA, 41 patients at or
above the recommended dose, and 3 patients at a lower dose. The patient population ranged in
age from 0.3 months to 7.9 months at the time of infusion (weight range 3.0 kg to 8.4 kg).

The most frequent adverse reactions (incidence > 5%) observed in the 4 studies are summarized
in Table 2.

Table 2: Adverse Reactions Following Treatment with ZOLGENSMA (N = 44)
Adverse Reactions Patients
n (%)
Elevated aminotransferases®®(> ULN) 12 (27.3%)
Vomiting 3 (6.8%)

ULN = upper limit of normal.

@ Elevated aminotransferases include elevation of alanine aminotransferase (ALT) and/or aspartate aminotransferase
(AST).

b In the completed clinical trial, one patient (the first patient infused in that study) was enrolled prior to the protocol
amendment instituting administration of prednisolone before and after ZOLGENSMA infusion.

One patient in an ongoing non-United States clinical trial initially presented with respiratory
insufficiency 12 days after ZOLGENSMA infusion and was found to have respiratory syncytial
virus (RSV) and parainfluenza in respiratory secretions. The patient had episodes of serious
hypotension, followed by seizures, and was found to have leukoencephalopathy (brain white
matter defects) approximately 30 days after ZOLGENSMA infusion. The patient died after
withdrawal of life support 52 days after ZOLGENSMA infusion.

6.2 Immunogenicity

In ZOLGENSMA clinical trials, patients were required to have baseline anti-AAV9 antibody
titers of < 1:50, measured using an enzyme-linked immunosorbent assay (ELISA). Evidence of
prior exposure to AAV9 was uncommon. The safety and efficacy of ZOLGENSMA in patients
with anti-AAV9 antibody titers above 1:50 have not been evaluated. Perform baseline testing for
the presence of anti-AAV9 antibodies prior to ZOLGENSMA infusion. Retesting may be
performed if anti-AAV9 antibody titers are reported as > 1:50 [see Dose and Administration
(2.1), Laboratory Testing and Monitoring to Assess Safety (2.3)].




Following ZOLGENSMA infusion, increases from baseline in anti-AAV9 antibody titers
occurred in all patients. In the completed clinical trial, anti-AAV9 antibody titers reached at least
1:102,400 in every patient, and titers exceeded 1:819,200 in most patients. Re-administration of
ZOLGENSMA in the presence of high anti-AAV9 antibody titer has not been evaluated.

7 DRUG INTERACTIONS

Where feasible, adjust a patient’s vaccination schedule to accommodate concomitant
corticosteroid administration prior to and following ZOLGENSMA infusion [see Dose and
Administration (2.1)]. Certain vaccines, such as MMR and varicella, are contraindicated for
patients on a substantially immunosuppressive steroid dose (i.e., > 2 weeks of daily receipt of
20 mg or 2 mg/kg body weight of prednisone or equivalent). Seasonal RSV prophylaxis is not
precluded. (General Best Practice Guidelines for Immunization
[www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf], eds2017)

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no available data regarding ZOLGENSMA use in pregnant women. No animal
reproductive and developmental toxicity studies have been conducted with ZOLGENSMA.

In the United States general population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

8.2 Lactation

Risk Summary

There is no information available on the presence of ZOLGENSMA in human milk, the effects
on the breastfed infant, or the effects on milk production. The developmental and health benefits
of breastfeeding should be considered along with the mother’s clinical need for ZOLGENSMA
and any potential adverse effects on the breastfed child from ZOLGENSMA or from the
underlying maternal condition.

8.4 Pediatric Use

Administration of ZOLGENSMA to premature neonates before reaching full-term gestational
age is not recommended, because concomitant treatment with corticosteroids may adversely
affect neurological development. Delay ZOLGENSMA infusion until the corresponding full-
term gestational age is reached.

There is no information on whether breastfeeding should be restricted in mothers who may be
seropositive for anti-AAV9 antibodies.



The safety of ZOLGENSMA was studied in pediatric patients who received ZOLGENSMA
infusion at age 0.3 to 7.9 months (weight range 3.0 kg to 8.4 kg) [see Adverse Reactions (6)].

The efficacy of ZOLGENSMA was studied in pediatric patients who received ZOLGENSMA
infusion at age 0.5 to 7.9 months (weight range 3.6 kg to 8.4 kg) [see Clinical Studies (14)].

8.6 Hepatic Impairment

One patient who received ZOLGENSMA developed acute serious liver injury; that patient had
elevated aminotransferase levels prior to ZOLGENSMA infusion. In clinical trials, elevation of
aminotransferases was observed in patients following ZOLGENSMA infusion [see Warnings
and Precautions (5.1)].

11 DESCRIPTION

ZOLGENSMA is a suspension of an adeno-associated viral vector-based gene therapy for
intravenous infusion. It is a recombinant self-complementary AAV9 containing a transgene
encoding the human survival motor neuron (SMN) protein, under the control of a
cytomegalovirus enhancer/chicken-p-actin hybrid promoter.

ZOLGENSMA has a nominal concentration of 2.0 x 10 vg/mL. Each vial contains an
extractable volume of not less than either 5.5 mL or 8.3 mL and the excipients 20 mM Tris
(pH 8.0), 1 mM magnesium chloride (MgCl2), 200 mM sodium chloride (NaCl) and
0.005% poloxamer 188. ZOLGENSMA is packaged as a sterile suspension and contains no
preservative.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

ZOLGENSMA is a recombinant AAV9-based gene therapy designed to deliver a copy of the
gene encoding the human SMN protein. SMA is caused by a bi-allelic mutation in the SMN1
gene, which results in insufficient SMN protein expression. Intravenous administration of
ZOLGENSMA that results in cell transduction and expression of the SMN protein has been
observed in two human case studies [see Pharmacokinetics (12.3)].

12.2 Pharmacodynamics
There are no clinically relevant pharmacodynamics data for ZOLGENSMA.

12.3 Pharmacokinetics

Vector shedding after infusion with ZOLGENSMA was investigated at multiple time points
during the completed clinical trial. Samples of saliva, urine and stool were collected the day after
infusion, weekly through Day 30, and then monthly through Month 12 and every 3 months
thereafter. Samples from 5 patients were used for ZOLGENSMA vector DNA shedding analysis
through the Month 18 visit.



Vector DNA was shed in saliva, urine and stool after infusion of ZOLGENSMA, with much
higher concentrations of vector DNA found in stool than in saliva or urine. The vector DNA
concentration in saliva was low on Day 1 after infusion and declined to undetectable levels
within 3 weeks. In urine, the vector DNA concentration was very low on Day 1 after infusion
and declined to undetectable levels within 1 to 2 weeks. In stool, the vector DNA concentration
was much higher than in saliva or urine for 1 to 2 weeks after infusion and declined to
undetectable levels by 1 to 2 months after infusion.

Biodistribution was evaluated in two patients who died 5.7 months and 1.7 months, respectively,
after infusion of ZOLGENSMA at the dose of 1.1 x 10'*vg/kg. Both cases showed that the
highest levels of vector DNA were found in the liver. Vector DNA was also detected in the
spleen, heart, pancreas, inguinal lymph node, skeletal muscles, peripheral nerves, kidney, lung,
intestines, spinal cord, brain, and thymus. Immunostaining for SMN protein showed generalized
SMN expression in spinal motor neurons, neuronal and glial cells of the brain, and in the heart,
liver, skeletal muscles, and other tissues evaluated.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

No animal studies have been performed to evaluate the effects of ZOLGENSMA on
carcinogenesis, mutagenesis or impairment of fertility.

13.2 Animal Toxicology and/or Pharmacology

In toxicology studies conducted in neonatal mice, dose-dependent cardiac and hepatic toxicities
were observed following intravenous administration of ZOLGENSMA. ZOLGENSMA-related
findings in the myocardium, at doses of 7.9 x 10*2 vg/kg and higher, included slight to mild
mononuclear cell inflammation accompanied by edema, slight to mild fibrosis, and scattered
myocardial cell degeneration/regeneration. Additional cardiac findings at dose levels of

1.5 x 10* vg/kg and higher included minimal to moderate atrial thrombosis and slight to marked
atrial dilation. Liver findings included hepatocellular hypertrophy, Kupffer cell activation,
perinuclear vacuolation, and scattered hepatocellular necrosis. Target organ toxicity in the heart
and liver was associated with mortality at dose levels of 2.4 x 10'* vg/kg and above,
approximately 2.2-fold higher than the recommended clinical dose level.
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14 CLINICAL STUDIES

The efficacy of ZOLGENSMA in pediatric patients less than 2 years of age with SMA with
bi-allelic mutations in the SMN1 gene was evaluated in an open-label, single-arm clinical trial
(ongoing) and an open-label, single-arm, ascending-dose clinical trial (completed). Patients
experienced onset of clinical symptoms consistent with SMA before 6 months of age. All
patients had genetically confirmed bi-allelic SMN1 gene deletions, 2 copies of the SMN2 gene,
and absence of the ¢.859G>C modification in exon 7 of SMN2 gene (which predicts a milder
phenotype). All patients had baseline anti-AAV9 antibody titers of < 1:50, measured by ELISA.
In both trials, ZOLGENSMA was delivered as a single-dose intravenous infusion.

Efficacy was established on the basis of survival, and achievement of developmental motor
milestones such as sitting without support. Survival was defined as time from birth to either
death or permanent ventilation. Permanent ventilation was defined as requiring invasive
ventilation (tracheostomy), or respiratory assistance for 16 or more hours per day (including
noninvasive ventilatory support) continuously for 14 or more days in the absence of an acute
reversible illness, excluding perioperative ventilation. Efficacy was also supported by
assessments of ventilator use, nutritional support and scores on the Children's Hospital of
Philadelphia Infant Test of Neuromuscular Disorders (CHOP-INTEND). CHOP-INTEND is an
assessment of motor skills in patients with infantile-onset SMA.

The ongoing clinical trial enrolled 21 patients (10 male and 11 female) with infantile-onset
SMA. Before treatment with ZOLGENSMA, none of the 21 patients required non-invasive
ventilator (NIV) support, and all patients could exclusively feed orally (i.e., no need for non-oral
nutrition). The mean CHOP-INTEND score at baseline was 31.0 (range 18 to 47). All the
patients received 1.1 x 10 vg/kg of ZOLGENSMA. The mean age of the 21 patients at the time
of treatment was 3.9 months (range 0.5 to 5.9 months).

As of the March 2019 data cutoff, 19 patients were alive without permanent ventilation (i.e.,
event-free survival) and were continuing in the trial, while one patient died at age 7.8 months due
to disease progression, and one patient withdrew from the study at age 11.9 months. The

19 surviving patients who were continuing in the trial ranged in age from 9.4 to 18.5 months. By
the data cutoff, 13 of the 19 patients continuing in the trial reached 14 months of age without
permanent ventilation, one of the study’s co-primary efficacy endpoints. In addition to survival,
assessment of the other co-primary efficacy endpoint found that 10 of the 21 patients (47.6%)
achieved the ability to sit without support for > 30 seconds between 9.2 and 16.9 months of age
(mean age was 12.1 months). Based on the natural history of the disease, patients who met the
study entry criteria would not be expected to attain the ability to sit without support, and only
approximately 25% of these patients would be expected to survive (i.e., being alive without
permanent ventilation) beyond 14 months of age. In addition, 16 of the 19 patients had not
required daily NIV use.

Comparison of the results of the ongoing clinical trial to available natural history data of patients
with infantile-onset SMA provides primary evidence of the effectiveness of ZOLGENSMA.

The completed clinical trial enrolled 15 patients (6 male and 9 female) with infantile-onset SMA,
3 in a low-dose cohort and 12 in a high-dose cohort. At the time of treatment, the mean age of
patients in the low-dose cohort was 6.3 months (range 5.9 to 7.2 months), and 3.4 months

(range 0.9 to 7.9 months) in the high-dose cohort. The dosage received by patients in the
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low-dose cohort was approximately one-third of the dosage received by patients in the high-dose
cohort. However, the precise dosages of ZOLGENSMA received by patients in this completed
clinical trial are unclear due to a change in the method of measuring ZOLGENSMA
concentration, and to decreases in the concentration of stored ZOLGENSMA over time. The
retrospectively-estimated dosage range in the high-dose cohort is approximately 1.1 x 10%* to 1.4
x 10 vg/kg.

By 24 months following ZOLGENSMA infusion, one patient in the low-dose cohort met the
endpoint of permanent ventilation; all 12 patients in the high-dose cohort were alive without
permanent ventilation. None of the patients in the low-dose cohort were able to sit without
support, or to stand or walk; in the high-dose cohort, 9 of the 12 patients (75.0%) were able to sit
without support for > 30 seconds, and 2 patients (16.7%) were able to stand and walk without
assistance. Comparison of the results of the low-dose cohort to the results of the high-dose
cohort shows a dose-response relationship that supports the effectiveness of ZOLGENSMA.

16 HOW SUPPLIED/STORAGE AND HANDLING

16.1 How Supplied

ZOLGENSMA is shipped frozen (<-60°C [-76°F]) in 10 mL vials with 2 fill volumes (either
5.5 mL or 8.3 mL).

ZOLGENSMA is provided as a customized kit to meet dosing requirements for each patient [see
Dose and Administration (2.1)], with each kit containing:

e Two (2) to nine (9) vials of ZOLGENSMA (see below)
e One alcohol wipe per vial
Kit sizes and National Drug Codes (NDC) are provided in Table 3.
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Table 3: ZOLGENSMA Kit Sizes

Patient Weight (kg) 5.5 mL vial? 8.3 mL vial® Total Vials per Kit NDC Number
2.6-3.0 0 2 2 71894-120-02
3.1-35 2 1 3 71894-121-03
3.6-4.0 1 2 3 71894-122-03
41-45 0 3 3 71894-123-03
4.6-5.0 2 2 4 71894-124-04
5.1-55 1 3 4 71894-125-04
5.6-6.0 0 4 4 71894-126-04
6.1-6.5 2 3 5 71894-127-05
6.6-7.0 1 4 5 71894-128-05
71-75 0 5 5 71894-129-05
7.6-8.0 2 4 6 71894-130-06
8.1-85 1 5 6 71894-131-06
8.6-9.0 0 6 6 71894-132-06
9.1-95 2 5 7 71894-133-07
9.6-10.0 1 6 7 71894-134-07

10.1-10.5 0 7 7 71894-135-07
10.6 -11.0 2 6 8 71894-136-08
11.1-115 1 7 8 71894-137-08
11.6-12.0 0 8 8 71894-138-08
12.1-125 2 7 9 71894-139-09
12.6 -13.0 1 8 9 71894-140-09
13.1-135 0 9 9 71894-141-09

2 Vial nominal concentration is 2.0 x 10'® vg/mL and contains an extractable volume of not less than 5.5 mL.
b Vial nominal concentration is 2.0 x 10 vg/mL and contains an extractable volume of not less than 8.3 mL.

16.2 Storage and Handling
e Product is shipped and delivered frozen (< -60 °C [-76 °F]) in clear vials.
e Upon receipt, immediately place the kit in a refrigerator at 2°C to 8°C (36°F to 46°F).

e ZOLGENSMA is stable for 14 days from receipt when stored at 2°C to 8°C (36°F to
46°F).

e DO NOT REFREEZE.

e Must use within 14 days of receipt.

17 PATIENT COUNSELING INFORMATION

Acute Serious Liver Injury and Elevated Aminotransferases

Inform caregivers that ZOLGENSMA could increase liver enzyme levels and cause acute serious
liver injury. Inform caregivers that patients will receive an oral corticosteroid medication before
and after infusion with ZOLGENSMA, and will undergo regular blood tests to monitor liver
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function. Advise caregivers to contact their healthcare provider immediately if the patient’s skin
and/or whites of the eyes appear yellowish, or if the patient misses a dose of corticosteroid or
vomits it up.

Vaccination Before and After Infusion with ZOLGENSMA

Advise caregivers to consult with their healthcare provider to determine if adjustments to the
patient’s vaccination schedule are necessary during corticosteroid use. Inform caregivers that
where feasible, the vaccination schedule should be adjusted appropriately to accommodate
treatment with corticosteroid. Prophylaxis against respiratory syncytial virus is recommended.
Please consult your health care provider.

Caregivers should be aware that a viral respiratory infection (e.g., cold, flu, or bronchiolitis)
before or after ZOLGENSMA infusion could lead to more serious complications. Advise
caregivers of the signs of a possible viral respiratory infection, such as coughing, wheezing,
sneezing, runny nose, sore throat or fever. Caregivers should contact their healthcare provider
immediately if they see any of these symptoms.

Thrombocytopenia

Inform caregivers that ZOLGENSMA could decrease blood platelet count and increase the risk
of bruising or bleeding. Advise caregivers to seek medical attention if the patient experiences
unexpected bruising or bleeding.

Vector Shedding

Temporary vector shedding of ZOLGENSMA occurs primarily through body waste. Advise
caregivers on the proper handling of patient feces; recommended procedures include sealing
disposable diapers in disposable trash bags and then discarding into regular trash. Provide
instructions to caregivers and family members regarding proper hand hygiene when coming into
direct contact with patient body waste. These precautions should be followed for one month after
ZOLGENSMA infusion.

Manufactured by, Packed by, Distributed by:

AveXis, Inc.

2275 Half Day Road, Suite 200
Bannockburn, IL 60015 USA
U.S. License No. 2104
SMAO003-F19-ZOL-CPI-US
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Tl ZE A R IS A L] X 10" ve/kg & B [BIERHIR 3%
Lz s0#EM, RECMERTORST /) ADNAERE



X, #5-#%300 FCICE=TRM (FMFE: 1.1x10 ve/g.
JRBOVHEYE 0 1.1 x10°veg/mL) 3 F Tz L. #5160
FICIIM R A (4 © 1.1x10°ve/g. R OMER 1.1
x10°vg/mL) fi F CHFE L 72,

(BB AR U EREEE]
(BF T )
-60C LT
CH RN
124 H
AR, B L 72 IREE CEEFRBIICIA SN D Rih D
LM, 2~8CTHRAEL, UHEMRAETEX b, (HELUHE
LT B 2 ] E o) OmEBE)

(&R &4 R UHARR]

1. ENTOBRBREMNIRD TIRON TV D Z & h 5 BTk,
—EHOREGNARD T — & PER SN D T TORIE, 2ER
AR RICHEHOBGRICET 2HELER T2 L12LD, KR
B O RIFR AR T % & L b1, RG]
CHMECET 27— 2 RUNCE L, R o@IER#HI
VELREEZ#TL L, T, BEIGEHRRAESIIBTS
xS R E ORI D W Ty TR & E A S & O
I E R SRR AR Tl T4 L & b IS, HEIIE Ul
YiitEr#ys L,

2. FFRTERR ZRMERE B S B T4 A AR I OEBR & A 9 % R RTAS,
A OREIR ARG N OF EHLFOHHE T IcBB L
T BB ZE OB R IR B RIS o 7 SRR RE 12
BT, 8RR, AR UEEERE] O [ O & Ul
AHE] #EFLTCRMERVA LD, BHEFZEE L0
LR S N IR S O s, LEAEEY#T S
k.

3. [HEETHIRZ AYEOBHSEOBBIC X 2 &M DL O
TRICRBI 2 1 CPRUIGREEEI7E) | 1D kGRS e
AR Z ST L CARBEMAVS L. ZoMHE
DR, LERSEEY#HTL L,

(FEE RO CIEEK L]

1. EEXH
D PR TR SRR R AR LW A
R (CL-10155#) (20200038)

2) Finkel RS. et al. : Neurology. 2014 : 83(9) : 810-817

(20200039)
3) FEPVEE - CL-101:38 o BIIEZE R (LT-001:05)
(20200040)

4) HNEE  BEFRAEICID T, TXEIMHEEZEZS5NEH
PR ZE R o R & L 2o BRI R 55 A SR (CL-304

) (20200041)
5) Foust KD. et al. : Nat. Biotechnol. 2009 ; 27 (1) : 59-65
(20200042)
6) Foust KD. et al. : Nat. Biotechnol. 2010 ; 28(3) : 271-274
(20200043)
7) FENEER RN S DN s & —HEH R (20200044)
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B X
H R ettt o2t et e e e et et e et o2 et e et et et et nan e 2
B B ettt o2ttt ettt et ettt 2
S TS B ettt et a ettt a ettt et o2 ettt ettt et ettt rneneen 3
1 ZhRE, DR UTMERE (52) M ONF DR TEARIL oot 4
1.1 G, 2 T METE  (Z2) oot e e 4
1.2 THBE, ZhESUIMERE (Z2) DFRTEARIIL oo 4
1.3 SNEE, R SUTMEREICRIE T 2 EOVEE () ORERIL oo 7
2 AEXROHEXRMERGFE (), HELOHE IR FECBEET 24 H Lo
(Z2) L TORZE DR TERRIIL oo e s et e s e e s e s s e e e s s s e s e s s s et e s s s eseras 8
2.1 FER OHEXIIMER TE (), HEROHESUIE A 7B BEE 5 64 H
D T (Z2) oottt ettt eeaeen 8
22 FER OH®EXIIMER TE (), MOAEL O & X3 T EICEEST 5
FEH EDOTEE (Z2) DFRTEFRIL oo sennas 10
=—&

Table 1-1 AR B ) MBI DD B oo e 4
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s —5
W5 HlE L TWRWEREL (38) AL TWRWESL (H)
AAV adeno-associated virus 7T T A VA
SMA spinal muscular atrophy e, ZEHEE

SMN survival motor neuron BB R A AT
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B - BEXIIERAZ () RUZORERIL AVXS-101

1

1.1

;\“‘b

e, IR XITERE

e, PERXIIERE (E)

(8]) RUEDHRERH

[%hEE, 2T MERE
FHEVET ZMEAE (FRER
HENsH085Te)

[%hie, ZhE I PEREIC
(1) SMN1 {1 DOM 7 L AAED K I X

AR APNGAYAN AV

BAAFRAIC LY FHE

7272 L, Bt AAVY HUED RO EBFIZIRS

2) 2 A D BEITREGTH &,

() IREDEAT LB Ok 72 AL 2NEA S o 85 %)

ITHESLL TWRWZ Enh, TRHLOERFICEETHHAIC

+

(1) 7GR ST RSB WS & I To AL
F&Ef“ﬁ—é — & o

il

PEET O L,

B~ 2 Lok E]
IERPHEB INTBFIEREGTH L,

L VHT AAV

PERR ZEMARE D FEIAEDS T

(2B T AR OV

X, VA7 &7 4y M &

9 PUANRRIETH D 2 & AR S LT

1.2

heE, MRXILMERE (R) DOFERH

FHEME A ZEMEIE  (spinal muscular atrophy, SMA) D% < %, SMN1 i&{s¥ (survival motor neuron

1, SMN1) O 7 LD R 5k X%
DMK ORI Z= £ U 5, EOREE, KT, HETkE

BITICEDHEBRTH D, SMN2 Bl O a B —HNL W IT Y, EREEII KL 25 (CTD2.5 4

1.118) .

SMA

VIR PR E IR O SESE A & A
1) . 17 SMA (SMN2 #Ef{sfD =2 v —3H :

e B EE T BN RE

ZXkoT 0 B~y Wiz
v4)iSMA£%®%~m%%£w 6 n AR

BHIZ 5T SMN Z R0 OFRBENEAD L, SE@ A
N OV i S A %

R, HERY

IS5 (Table 1-

W IIES D, BERENRFFZ R TS, MR EM 2L e L, e LTI

2 EETAGFET D Z LT TH D (Table 1-1)

7% SMA (SMN2 &5+ = B —4% : 2~4)

%, E% 6~18 » H OMNIHRIET 5, BERENITERT 28 B A TIXERTEF, 25KETO
FEHRITAI 30% & STV D,
Table 1-1 BT EREDSE
i REMR D FEIEAF Hin i D IEEHERE W5 aedn SMN2 = v*—#%
0 Fetal Nil Days — Weeks 1
I < 6 months 1A: Birth — 2 weeks Never sits <2 years 1,2,3
1B: <3 months
1C > 3 months
11 6 — 18 months Never walks 20 — 40 years 2,3,4
I 1.5-10years |3A: <3 years Walks, regression Normal 3,4,5
3B: > 3 years
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v > 35 years Slow decline Normal 4,5.
Source: AVXS-101-CTD2.5 5 1.1.1.1 1

ZDOXHITSMA BE TIHAEGFHMN, EEEOSEIMAEE CTH Y, BREREAT 5 1
SMA fBF# (SMN2 R 7D a v —H : 2) #xf4 & L7z CL-101 RBRClE, ARMFHEEE & LT
ATER (BFEOESRE @« B UTAKBRMERAB 2 B I 720) |, EB)~ A LA b — 2 O K O
FEAE (CHOP-INTEND) %%/ L7z, LLFIZ CL-101 iBR CoO XA (PREHENBEE S
7o — b 2 OFERE 12 40) DR %79 (CTD2.7.6-CL-101 58%)

1. 13.6 » HEEES TOATFRIT, Natural History (25%) (Zxf L Cadk— k 2 T2 (12
%, 100%) BNAFLTRY, FREICEN-Tz, £, B5 24 5 A% THL 2 (12
£, 100%) MAEFFLTH Y, Natural History (8%) & H~NHEICE N> T,

2. 13.6 » HiRE R COER~ A /LA b= DEMIE, THR— 2 TES54 41.7%) 2330
WL LR 2 LTS Z ENTE, 24 (16.7%) IXANAITRNAREL IeoTe, FT2, #
524 5 AHBEETIE, 94 (75%) D30I EX 2 L THED Z LN TET,

3. 13.6 % AHfEA T CHOP-INTEND A 217 T 40 il L& /R L7 BHFIL, ahk—h2TI11
4 (91.7%) Thoto, #5524 » AR TIEaA— 2044 (33.3%) 7360 mLLE
THY, TOIBHL2AIFHRRKAAT THD 64 RITEL T,

Lo B0, EFEIIER LTV D S ODRKRI IR 2 FRIERZ O 15 SMA B35 (SMN2 &
A DO —% 0 2) [ZRTEREOEM (EER, EERE~ A VA b— 2 R OEEERED
i) 7% CL-101 B CHERR S iz,

SMA DR BEEFEN S BENAENEE CTH 503, SMA DFHOMEEIZIZRM %2 B9 5 72 SMA 4y
iz [2hae, DR AIMERR) ITHE LTSS, 272< & bBRIEROBIELZHFOLENRD D, F
7o, BHRIEREZAT DI 000057, SMA OBZWIREINE 722 7272912 SMA D53 EHE
ICTERVWBRELIFET S, —F, BUETIE SMA OEGFREN —ERIICHATETHY,
FRIER OFIERT AR IS SMA L2 S LD AR S 5D, LIoh o TRMIZIIT HA06E,
R IVERE R TR REMER ERIE) & L72d, BETFIIC SMA L2 S - BFH TH AN
DOFEEIZIFT D7 & H SMA OFIEEFFOMENRH Y, 1HEBIEEL 725 ATREEN & <, WY
TlERWeEE - GEIZLL FIORLE) &

1. SMA B TOARFRY IR 8 ME & BB RILSEIE, BRIRIER DOIFIER T O AT L T
WHEBEZLNTEY, AHERIRY BN L ORRNEE THDH (CTD25 % 6.4 1H) |

2. SMA (%, ERRSEIR DOFSIEFHn & e m BEEEEREIZ L > THoahDd (Table 1-1) .
CL-101 BB CHW = RIERH (B2 6 » ALIN) OEREZHWTH, RETE%Z 6 » A
FCELGEFOLENET D, 612, HEE (ROKEES~ A LA h—2 0 fil)
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7 U TR 2 B TER) OELZMFOHE, SOICRVWRRZESL I LEk
Do

3. BUEIT SMA OBARFRREN —KANCFIHTRE L 72> TRV, SLABEEN L AR FI
DB (72 & TR ZRAER 2 FIERT) TRAIRZERICWT SN D RN H 5. SMA
DOFEBHEEBMEM O RINGROEBEMZZ[E L7256, BRI SMA L2 s nizi
BT U CHRRAY IR 2 FIET 5 £ TRIGIR OB AT © 2 L3, fmElAgIcfiE &
RO AREMED D D,

KETEOEREF O 1 RSN SRR F STl Y, BEFEMT O 117 SMA B %
G0H M AHRBRICAEARAN LM TETH D, £, BRIEREZETI2H00D5T, SMA O
P2 WTIRE ] 2338 < 72 o T2 7o 12 TR BUD 5383 e RE T E 72 K 9 I IOk L TR it 4% =
CIXEETHD, FREEE A, AR TOREE, EIMEREE TILVERIEEEEIER EE ] L%
E LTz, 2B, ROBRE, SR IMEOREICE L TE, BEOX L F M) T LAD
FEHBBIC LI, GEIZLITICE®# LR

1. AdhiE SMA BE TRINED LTS SMN % > /37 % a— R4 5B 1Rm AR T
BV, TOERAEFD SMA 733X SMN2 s 10 2 B — 8 X O TR NHIR S h
HZ &k,

2. BUE, AARNPSINT D CL-304 HERO R EEEL, FRIRARIER 2 FIERTO SMA BF

(SMN2 I FOa B —Hd 2 XiE3) ThbHI L,

3. SMA B E~DZZNEN, FIERYINFE CE T 0N MHE SN 726, Kb
IR DIERDEDIFFESND SMA B (FFIZ SMN2 2 —4: 2 D) Tholc b
LThH, IBRENZTONRVAREERSH D Z &,

4. RN NI U LAOROEIE (FLIRRFBEMER ZEMIE) BUSHr O A @
(TFEz) <b, RHNEROEEHECHEBOEEBEENRBEINTEY, RETHIA
ROFEMPBEIGRELE B DbND L [HFEWMEE KRR k2947 A3 RH) ]

o ZhEE - WA TEBEMEMZEME 18 LRHk LGS, IRRBASEBIET 5 L EE
INDZEND, HITHANCEZE « SN FTRERFLHE T2 2 LKV EEITH
5o

o I SMA BENREF L LTEHEEND Z LTI TRV, SMA OZW KNG
PITHEMENERT 5 L) ICEBRE SRS Z &, BROEEMELKOEREF %5
JET AU R EF T3 5 R BT AE TR E B2 biLd,

o ZhEE - MRITEERER LB - BIRAFICHEL TRET2 2 ENETH 5,
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SHICHEEOBET, KETORRBENEZEE X THEL, MELoWELEEE %, 2h6E,
PR SOIMERE () %2 [FHEMEMZEGRE (BRI L TR, B FREIic L HEHE
PR ERIEDRIEN TR EN S DL ETe) 72770, #i AAV9 HiARERMEOBEITRS ) 122
L,

1.3 *hee, SHERXIIHEREICEET SERALDIE (F) ORERN

1.2 FHICFLHO LBV, REIC K2 RHNERAGZ FTRRICT 272012, TERIRAYZRAERIEIE D
BRIV ZEEEEMRET LI L, £72, SMN2 Bz O —%2 4 DLED
SMA BEIZxT 2 ERRBRITBEER SN TR LT, RihOAIER ORI STV
72T, TSMN2 a2 B—#808 4 DLEOBREFIZIIEG LAanWZ b 2EEMETL L L
L7,

S OICEADOWE T, KETOKBEMELEEZ THEL, BELom#ELEiEx, UTO
REEELCRhEE, SR UIMERICBEET 2 EORE (R) #%E Lz, 728, HibRICHR
LTV TERRAIREERBIE DA BT bR 2 & IcoWTIE, 2k, 2h3EUdtkse (R
ICHIE L2720l Lz, £72 ISMN2 i+ 2 B —%) ([22oWTiE, SMA OIIEREFE, Abh
DOYERBET, K OFEREIR K O IRABR O R A BE T, SMN2 B O ae—HZhnrbb
TARMOFNDERHFGFTE, "X T 4 v B A7 % LB EBEEDFET D LB LT DH|
L7,

(1) SMN1 BEFOH7 LILEORARIZENERIh-BHICRETE L,

A lE SMNLB{E T DO REIFIERIZ I 5 TSMN & 37 OFBLEN WD L7 BE TR LT,
T DOBIBHIK G A AN & T2 BB THIARIETH D, £D7H, SMNL BIE O T L EDKX
RIEBRDPHER SINTZEBFICOBRKETHZENHEYTHDL EE 2720, YHEEEZRTEL
77

(2) 2BmEABOBEICRET S L,

AARAND 178 SMA B OZWREOEEH TR 20 » A THL EMESNTNDLZ &b, K
RO G BRE 2R E TERET D2 LICL Y 1 SMA O FBE O KD BAS ORI E 2155
TENRTEDEER, F7, 2 WREROMBEROFEDORREITH 50%RETH DL EOHMENRH Y,
2 AT CHIVIARM OB GRIZIER RMRROFEN+FITHFTEL L EXT, £DW,
ARG N BAR CTHIEP RSN D8 BE 2 L0 IS T 27201203, (KE XD bFEmRm23HE
Bz, RGBS O ER%E 2 AN &5 E LT,
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(3) BEMNETLEBE CKENLGAIRENRBAShE-EESE) (CET5FAERUVRLM
FHEILTVENIENG, ChoDBBIZRETHHRICE, YVRIERRT 1y b E+HE
B¥d&,

PRIGHELT L7 B IR D2 BRBRIZFE SN TH O T, RimDF MR O AVEITHEL L
TWWRWe, BHERZRE LT,

(4) BBRSNEENDHEZAVEREICK Y AAVI LENEHETHS C L EE SIS
AlIT®ET S L,

7T 2 BEED A LA (adeno-associated virus, AAV) 9 HUIARDS B D BB 1IA 5 O B AR FRER~
OIANDFFREEINT, HT AAVI UKD HED B ITXT 2 RO ERERITR WV, ZDd,
It AAV9 FURGPEBE 56 2 A DA 0 M OB MEITHENL L TV RWzw, UREER R IE
L7,

2 RERUVRAEXEERAZE (B) , RZERUVABRXXEIERAZE
[CRIET HEALDEE () RUEDREIRM

2.1 RZERUREXIERAE (B) . RERUVRAEXIERAEICHE
EYH53HERALDERE (F)

U R OV & 3 1]

W, RHE 2.6 kg L EOBE Q) i, 1.1 x 10" X7 % —5" 7 A(vg)kg & 60 537>

JTEARNICERIR ST 5, KimOFRGI LN &,

Adh OFGIR BT FRICEWEREICESERHT 5,

BEOKE (kg) 5l (mL)™
2.6-3.0 16.5
3.1-3.5 19.3
3.6—-4.0 22.0
4.1-45 24.8
4.6 5.0 27.5
51-55 30.3
5.6-6.0 33.0
6.1-6.5 35.8
6.6-7.0 38.5
7.1-175 413
7.6—8.0 44.0
8.1-8.5 46.8
8.6—9.0 49.5
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9.1-9.5 523
9.6-10.0 55.0
10.1 -10.5 57.8
10.6-11.0 60.5
11.1-11.5 63.3
11.6-12.0 66.0
12.1-12.5 68.8
12.6 -13.0 71.5
13.1-13.5 74.3

) BEREIIAEED FIRMEIC RSB L,
2R T 13.6 kg L EOBEITIE, KREICESERGKELZRETLZ L,
(R OV &SI A R BEE S 26 H EorE]

O AELOFIR, FHRNEGIZEE L TEIUTORISEET 2 2 &, ( [RPETER A HIH
%] OHESZM)

1)
2)

3)
4)
5)
6)

7)

8)

9)
10)

@QAREEIC LY FSREEFEENKRT L2 0H52 00, TREBEICTS L F=Yr v
DO¥HEITHZ L,

AT RIS 5 2 L,

UG S AUTZ AL 2~8°C T 16 IEfH, ULEIRIC TH 5.5 BRI CREBRI 5, MR L
TEARITFHRE Lz &

iR DAL 2~8°C TIRIFTHZ L,

FRBE DARGIFIRE 5 LignZ &,

BEHRNZ, RO e G EE A T A0 b EGREREICERRT 2 2 &,
BHRNIARMOREZHER L, KMRWESEARRD DL EITIE, Az
HL7pnwZ b,

e 5 RS RS AR S O Y) 72 5 GIREH A TOAD DEREUL, 8 REFLINICA S, &
H3 252k, R 8 FEFILL ERGE L7285 801E, AmER G THEESLZ L,
ARG, ST 2—72EHBER T I7AMI V7 THZ L,

R BEGHET %, ABRBER CRBT 2—7 %277 v a35 L,

B OARE, NATNVROEREHESEEIE, BYEEREED & LT, & ERER
DFNEIZHE > THEEFEEZIT, HEUNCHEETH &,

#F L R=vorofhFiEED

AR OEG 24 M@z 7V R=Y v % 1 mgkg/H TG L, £D%, KnoOEH%
30 HRIX 7'V F=Y v % | mg/kg/H Tl 5,
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30 H[EfkGE L7-FEA T, AST KON ALT S EEYEE EFRO 2L F TH I LT, 0
% 430 %uLﬂTT7VB yu s aEs L (rPlo 2 BEX 0.5 mg/kg/H, WD 2
X 025 mgkg/H) , 7L R=yrradid5,
wH%%ﬁbkﬁﬁ?wﬁT&UMﬂﬁ%ﬁﬁL@@ZQ%EKkaFéKm
AST KOV ALT A EEYEME EFRO 2 f5LLF, 2 O o TR RER AT B A 1 F #iFA NI B 9
HFET, L R=Yyur% Imgke/H T L, ZD%4EBLLENTTT L R=ynr
EME L (RO 2 BEX 0.5 mg/kg/H, KO 2BMEIX 025 mgkg/H) , 7L K=
SVt Al A

2B, FAE LT L R=y e idRkos4 5%,

E1) 7L R=YarBAAMASE TR TERWEAICE, TOMORIBREAT A K&
L=y U A CHEERGTHZ L,

2.2 RERUVREXIIERAE (F) ., RUAZRUVAEXIERAE
[CEET HEALDEE () ORERM

A5 D HER VR &I T T8 SMA B 235 & Lz CL-101 RBrA IR E L
(CTD2.7.6-CL-101 #&5R) .

CL-101 &XEBR D 13.6 # H linis )il COELFR Ok 22 FFR A B 2 B2 S I AEAF LI BE ORIE)
I%, Natural History (Ztb~_adk—k 1 (6.7 x 108vg/kg) KO'ad— bk 2 (2.0 x 10M%vg/kg) DUV
NHLAEICEL, ®E 24 y ABLREERICE -T2, — 7, B~ A /LA b—r ZER LB
AR —F2DEEOHLTHY, EEEEEZ LT 5 CHOP-INTEND DOX—2 7 A b DAL
IZBWThak—h Lickrar— 2 0OBETHERUGELZRDZ, o, am— M1 k0=
B R 20VTHOBEICBNTY, KibOHEERGIIRFRIAEEEZ R LT,

CL-101 &R 2k — b~ 2 oM &I, WIHBHFEEEOERR Y A 7 —EBH#EHKL (QPCR) T v
TAIZEDHETIE 2.0 x 10%vgkg THoTz, LL7eRD, IVIEME Ry hTF UL
AU AT —BHEHKE (ddPCR) JEIZE - T, D% 1.1 x 10'%vgkg ELRER I (CTD2.5 %
1.1.12 ) |

bz ent, CL-101 B arR—F 2 OfF&E (1.1 x 10%vg/kg) DERHERHEEZ 25
A, BUIEE S OFIRNEGEOHEIFHRBR THLHN LTV D, EERICR G S o 5REIX
K&@%ﬁ&—fykﬁﬁ(zmquym),%%%ﬁ%%&w%%@WE#%%méhto

7k, [HEROCHEXIIEAFECEET 0 EoEE] 1%, nBinE s FIaE

(Pharmacy Manual) % Z3&|Z5%7E L7z,

SHIZHEEOBBRET, KETORBHELOCHEZEE X THE L, WL om#EL I E £,
UTOREZBR L THELOHEXIENGE (), KOHELOH &I G IEIZBEE S
LM EOEE () ZRE LT,
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KB ERE O RIKE Z 8.5 kg LR E LI LA ITIIARM Z &G REREE N —IICRE S
HEBZ, £z, KK L TERT, »PORMMENIIFRF SN 25588 % L kICT 5
7oL, REID SMRROFEORE L2 ZE L FIC X2 BENEY LB 2, KED
FIRAHIBR L2, £72, REOXIG L 725 2 58K D SMA BE ZHEET 572012, AR
BB EREELSEIZ, 135kg ETORGREOMNEELER LT, 72720, KED LR
13.5 kg IZHIFRT 2 B TlI72 iz, 12 5K C 13.6 kg LA EOBIFITIE, (REICKSEH
B EERHETAZ L, | EfRELE,

JFREREME E 2B 572007 L F=Y o5 HiEE, IR TG 51542 HEICHK
ELTz, £, EERFERTHDZ 0D, HELKOHEIEHFEICEET 2HH Lo
HE () ITHE LT,



1.83 FALDEE () RUZDHRERL
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CTD 183 FRALMDIEE () RUZTDHTEIRL AVXS-101
B b/ 4
H QOO PTUOPTPROTOROOS 2
S 5 e 3
L A ettt ettt ettt ettt r e st ettt 4
11 B (Z2) ettt 4
1.2 B (FR) DFETEIRIL ..o 4
Ay TSRO RRURRRRRN 4
2.1 AR« UL (Z2) ettt 4
2.2 AR B IE (F2) DFRTERRIL coocooceeeeeee et 4
B B HHTETEIH oo 4
31 fHHEE ROBFICIEEREICEHT DI L) () e, 4
32  EHEFEE ROBEFIIIEEICEHT2ZEL) () ORERIL o 4
4 FEEZRFEARAITETEIE oo 5
4.1 B FEARIITET (Z2) oo 5
4.2 B IEARIEE (BR) DOFRTEIRIL oo 5
5 AEA  BITEFIIH oo 6
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