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1 NEIZHITSHERKRE
Adnix, BN (2018 4= 11 H 22 A7) M OSK[E (2017 4 12 A 19 AZKRE) TR I, 2022
8 AR T 40 UL EDOE T THAR I TV 5,

2 NEDFAXEFOBE

I INVT o AR DORZEFEET — % v — b [Core Data Sheet (CDS) ] (ver. 1.1 : 2(. E. A I
HAERD) , KEORMICE (2022 4 5 AekiThi) & U EU L@ OF SCE (2022 4F 8 H EEThR)
OME (FnFRk) ZLLFITRd,

2.1 KEDOFMNXHF

1 TH~8.5 HOFERZ2 LA IR T,
R34
LUXTURNA (voretigene neparvovec-rzyl) intraocular suspension for subretinal injection

1 %hee - HR

LUXTURNA (voretigene neparvovec-rzyl) 1%, 77 / FlfEE Y A VAR 7 Z — % HW 85T
B THY, W7 LM RPESS B FARICEL 2R A o7 ¢ — LBl SN BB DIRR%E
Wt & T 5,

TR Y ERNIC L 0 e 2 A9 5 &Il SN BE TRITUER 6720,

2 RE&-RE
HENGE T 1 D A

21 HE

e LUXTURNA O&IRIZ® T HHELEAHEIX 1.5 x 101 X7 X —/47 7 A (vg) /03mL & L,
THEHMCEVELET S,

o HIR~OME NG A DRIZ, BEWESGHRETEET S, 72721, 6 RU LOMFELZ H
J5HZE,

o L R=YrIimgkg/H (lKREA0mg H) LFFHEORARBLEAT oA N4 1H 1
B, 37 HE QRBICAREZERGT 23 B0 2H#&G L%, 10 BN Tl
T 5L, 2HRHEIZ LUXTURNA & 532568, F—ORIBLEAT v A FOMkE -
MEx #EHAT 5, TEINZ2HRE O LUXTURNA #4503 BRiE T2, 1IRE®
LUXTURNA 5% ORI RE AT 0 A FHEATE T L TWRWEEIE, 2 IRE ORIERE A
TuA RORE - HEZ 1 IR ORIBREAT 24 NI #EH3 5,
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2.2 FAS

LUXTURNA %, EEFREOREFBIRUO 7 ZAN NN AE—7T 4 F ¥ XY b (BSC) W

T, FEAT4 RIS T 5 2 L, FREOEGH VY P odBICrnE R H %

PAFIZRT,

o HiA[FH M Luxturna /N4 7L 1 K

o FBIERNAA TV 2AK

o WWHEHFEA3ImLIU VIR

o EEA20G 1 A T EHE 1R

o JWHHEFEHAImL U Y3IAR

o IREW I 27G 172 A > FESEF 3 A

o WHEHHALI VX yv v S 2

o JEREFHDZED 10mL H T ANAL TV 1A

o WHWEHI—T 4 VT4 FL—7 18K

o WHEEHT T AT v Iy 71K

o BHIVULVUHOWET V2K

o HEEAMEM T L 1

o WHFEHAFU~—I—1 K

LUXTURNA @7 #

1. H[EFE 5 H LUXTURNA /31 7V 1 R R OFRIE A TV 2 Ra =il TR 5,

2. R LTI S A TV 25 5 [BEEe s S ¥ C, FRRZIRAT 5,

3. WHURANA T DORMEE BT D, b IRE, B8, IEENRHRINLIHGEE, Uik
NA T NVEFEHAETIS, FLWEREANS T AVEERT 52 L,

4. PEFEA3mL VU Y, PREEA 20G 1 A > FESE, ROBEFADZLED 10 mL HF A
AT NVERET 5,

5. 20G1 A FERSEZBROAFTZ3mL U P EHNT, 2.7mL OFREE 10mL AT A
WA TV T, RS RO ) o IE e R EET 5 2 L,

6. fiftE 7= Hi[Al# 5 LUXTURNA /3 7L &) 5 B /IC iz S ¥ T, EEZ2RET 5,

7. HEE5-H LUXTURNA /A TV OB ZHERT 5. RIRWE, 1RE, XILEERHEDH
NI EIE, Ui A T ERETIS, B LWEERS5-H] LUXTURNA 7S 7L & 4d 14
5o

8. LUXTURNA 0.3 mL ZJ@E A 27G 1/2 A > F1EH S CHREFEH» L mL >V > IClk53 %
(1) .
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10.

11.

12.

X1 LUXTURNAO3mL ZW®&B|LZVY P

FIE 5 THABIL 2.7 mL 2 ANT=H T A/3A 7 /U2 LUXTURNA 0.3 mL ##3, 10mL 47

ANA T NVEK) S BEERNIC RIS E T, WREIEET 5,

PRI 35 A T~V B R A AT o~ — I — %2 W T [#REA LUXTURNA | & iodk

L7277 N~z iR & LUXTURNA Z Fef L7z 10 mL A7 A3 A 7 /VIZAE T2,
[#BE » LUXTURNA | & T~V FIRENTZH T AR TR NEREF AT o ~—H—

LIS OF T O % BSC 7 HELD i,

WOFNEIZHETLHTIC BSC Z iR L, H T AL TV ONRE A~ — 1 — % BSC OZEM

IZiE <,

LUXTURNA JZ4/ 5D 5

VU UV OWEIREEA RS AL, TARE A LUXTURNA ] & 7L R RS 72 10 mL &

FANA T IVOBEKZIE T~ 1 mL > U P2 RICBTEEIC2 L4 OEEEEZVLE LT 5,

13.

14.

15.

16.

WEHE AL —T 4 V7 4 =718, WEHEARY R, LOWEE T~V 2 iE
BSC NIZi&E <,

WEW I R L—"7"%, 1| NHOVEEEZ DI < OIEER A+ BSC OAMNT, AR 7
LUXTURNA 5L TiE<,

2 NHOMEEHEIZBSCOFO ImL Y P 2K, 21G12 A »FiEHE 2 A, U ov%
Yy 7 2EERE L, 1 ANBOEERN D OEM & BERRE DK LIS filiL 72 ) Tk
HHESA L —7D BTN TEL LT 5,

2 NHOEEFTH LVBEFE A FRICRB L, | NHOEEE OIS XIS, 2
N B OEESEE, ARG A LUXTURNA O A7 10mL H T AL T V&L ZFFD (K2

a) .
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K 2a LUXTURNA V'V v UHREEOEEE OBEIIONME

17. 2 NHOVEEEN 10mL T T AL T I)vaE L2 FHOMNZ, | AHOEEZIIEF A 27G 12

A TR E AW TR 7 LUXTURNA 0.8 mL Z IR E & 1 mL > U IR E4 %,
RS2 L7212 2 NBDOIEER L, 1 NBOIEEEN 10 mL T A1 7z fiiing
1208mL Z W3 TEL LD, 10mL I ITANRNA,L TAEZREESES (X2b) .

K 2b LUXTURNA >V > UFREED 2 AB OEZEDNE

18.

19.

20.

21.

\fw\
1 NHOMEEFITERBEZA LT, WEERS Y U PICREFE 2y v 72 R0 )5, i
U2 RE I Z OWES S ZFEE L, BHRY Y U UICRERE A7 SV E T S,
I NEOEEFIITIE 17T ROV 18 24 0iRL, #5HY Y Y% 2 ARFKST D, 1 KED
LU U THR#E A LUXTURNA |, 2 RKEO T Y 0T TP AR &
LUXTURNA] &~—H— Tt L7729 5, 2 KB OV U 0%, AREDHE
T REFIEZEmT D20 E T 5, PR U o 20%, EH ISR 7256813 FIN
RICHEET D,
WOV Pk ERT D, R IRPE, BB, IEEHHRINL2HGAFERA L2
&
HECHERB L7ot:, vy URBEERT T ATF v 7 8y JIZ AN, BEHT 5,
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22. FIECRIFEA~HESZDOIZ, FHWRFEAH LUXTURNA 3 A o722 U v V% AT E LIzl
EHTTATF 7Ny Tl 2 WES Bl METIAFy s/ —F— Ry 7 Z) (1T
AtLd,

23 k5

LUXTURNA %, IRNFMOREREZ AT 2ARENEEOICER SN FINETKRET 52 &,
B 5120E, AR A LUXTURNA A S22 U Ui <, LFOBMMBLETH S,

o WEAF—VOXRYTI Rilvs sy 7 a0l R G =2 —L,

o FUMILE=ABONEI14mm T, EEZ6A42F (152cm) UTFTOERT =2—7,

X 3 5B

LUXTURNAZ Y > 2
(voretigene neparvovec)

AETES
hA=Za—1L

MERE T ¢ G-I LN O FNRIZHE O

1. LUXTURNA BMERFEETH D Z L 2l Lk, BREOEILEZAX, +oeMiaiT9,

2. ANETICHRERE, AR, R ORISR E A & 5T 5,

3. #&EAIZ LUXTURNA ORREZ ST 5, RIRWE, 1RE, XILERHRINL5E
i, ML LN L,

4. FWRFEA LUXTURNA # R L7V ) U OB IERET 2 — 7 RO TG = = — LT8G
T5, TITAIVTEPBRNZRORNEDIL, ERF2—7TDRE 152em LT, WE
l4dmm A FE&T 5, ERET 2—7 ROMIK TG0 =2 — L% H L T LUXTURNA %
o< D EEE L, RUEERET D,

5. 770V —F 7% 03mL OHEKY ORIZEOET, HEHATY o ONOFIH AR 3
HlEZHERT D (K4) .
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X 4

LUXTURNA # 58

o4 O.3mL

6. THFIREIBRIN O T, BEREEHAEZFET D, MK FHRE T = 2 — L & BERKR 0
LIfiAT 5, (X5a)

7. EEERZ LN, MR TR = a— L OfinZ R IR S5, EEEALIE L
S 2mm LLEEEN T EHOME T — 47— NIZR o T8 nEE LS (X 5b) , MEEmeE
& DOFEfR, ONT 8 BE 72 ZEf oM N O AR B O TR B RHEN 2 B I D B & D4R
ZRET D, MR TICRIIOT LT RRBOH HALH ETLUXTURNA 20 LT 2o b L&E
T5, ZO%, EEOOImMLBMEAINDLIET, BOVOSEEZDP-L D EELETS,

X 5a

ERERTEH P OHIATIMETREN =2 — 1

B RFTA

A

BETERS
H=—a—1L
HEE
BEEBAL

BN

SN A
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Bsb HERBREIAICEINIZRETRE D =2 — 0% GHREDHRR)

HETREAZ 21—
HEER SR

8. BEHFETH, RO THRED =2— LAY I,

9. BehHth, REHOEANITXTHERET L L, MEOTHR K OFERICHEH S5 K EO N
A FEHWEEVETA T4 N2> T, PV U EBEFET S,

10. MM R 5 T4 UGB R O TIROBEHICER LN 6, REKERE i1 5,

1. #fit%, EOIEMIZEROE 5,

12. BBEHFIS, FIREZRFR D 24 WRIIAMEML CLFHCT 2 K O BEZIFET 5 2 L,

3 Hf-2E

LUXTURNA (Jfgs TS AR C, PRECATRE ) & 0.5 mL Z HLEI B 5 2 mL /31 77 /L Tfe
e o, RESHDRE (5x 102 vgml) 2GS L0 ICHRT 2 LE1H 5, AR
2mL /A TV 2 R THRAET 5,
4 EE

2L

5 BEERUVERLOIEE

51 HERA%

RN OANFHALE SUX S 0%, BRNERS Hbivd Z &35, LUXTURNA # #5795
B, W) e MEEEANEE WD Z L, ERBIE, BYYENE UG AICREEICRRTE 5L 9
BELBIET D, TEYYE UIRIE OB UTIER D A SN G EITEHIZHET 5 L 0 B&F 4
B35,
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52 XEHGHRNET

M FHGIZ LY, KHIREIMETAH LN D 2 Lb D, RREFIZOWTHEE ZBIE
ERAP

5.3 WIEERE

MR T G- X3 G#%0, EEEHAL, Fo@EoJEE b, FOEEROMRT, FLERE, W
JIRAE 224 K ORI L ORI R E R bbb 2 ERH D, 2 bOMERT 28121,
YNBSS, FLEOFT TO LUXTURNA OG- 2RET D2 &, [k HE 23) 2H]
ST IR BIBRIG O SEh h ST SEMa %1, ML, MEME BRI MERIBE ORI 2 5 &b
N5ZEnd5H, ZNOLOMBERE 2 FHITIRETE DL LI, BEPRUOEEZICEE 2Bl
T 5, MAMEEFL L O TN R B O #dE X i{ﬂk#ﬁ%nkﬁa FEGICHRET D L O BEE
fFE4 2,

54 BRELH

LUXTURNA OfE F #5412, IREEFRHObID 2 End 5, IRIEA#EUNBILEROVE
Y5,

55 BRAKEOIEX

LUXTURNA O 512 LV IRNIZAE U KIENERICIHRT 2 £ T, RITHOEE, sti~o
AT, XIFAF 2 —"E A T alT 2 X0 BEFLRET 2, XWaBHET2ETRE%Z 1E
MU EZET 22 b5, [IanEo TWAHIREBTHENENT 5L, RNAUrRt )ik s
FlIEERZT LD D, REHRE TRIOBER LR T D,

56 HREE

LUXTURNA O T 5, R RO Clix, ANBEORBLE O XiE
m4 5,

ﬁ
m
&

6 EI{EA
b EMHEEICED DNZEIER BEER 5%E) 1%, FEEEimm, AnkE, IRE RS, Mzl

FRsEkRE (FABESEE OIEH(L) ﬁ%ﬁ%,ﬁﬁ?%%%,wmﬁf,ﬁﬂﬁ,wf,&Uﬁ
DHE (HBERMEOB) Th-o7Te,

6.1 BRERMBERTOERAEER

BRI S E S ERFM T CEMEND 2D, H 2 FHOERKHER TRO &Lz IfEH D%
Bl 2 O FAN O PR IRFAER TOIRIIR & EHEHR T 5 2 LT, WRIE TRO 6N 5
R R L TWIRWATREME DN & 2,
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K rva ANORTEREET — XX, W7 LV RPESS BIA TARIZE DMK A v 7 4 —
DHER SN E 414 81IR) Zxf4 & L7z 2 > DiFEHKER T?D LUXTURNA ~DIRFE % [k
LTW5, 414 40 4 OERE O IRIC LUXTURNA 2 BRI HEIE Fi5 Lz, 14RO
B H- Shtz, 81HRH 72 HRIC%F L C LUXTURNA OH#ESEF & 1.5 x 101 vg 23 % 5-& 4, 9 RIC
IZMKH £ LUXTURNA 23 5- &7z, Study 1 (n=12) 1%, ZeMEsmatd 2 IRk, HER
KR TH o7, Study2 (n=29) %, AMEROREMEZRFT 2 IR, BIEAL, ikt
WRBRCh o7 [Hfknkigs A4) /] . W 41 4 OV FElmIE 175% (P : 4~4453%) Th
ST, 4141254 (61%) 23 18 ARmMD/NRETHY, 234 (56%) Bk Th-o7T,

IROEWERNE 2740 (66%) T by, HHIREIL 46IR (57%) T o7z, Study 1 & T Study
2 DRPEREIZHB LIEWEH 2R 11T, BIWEMIX, voretigene neparvovec-rzyl, M 5
FH, BIBREAT A FOOFH, XILZb O FH & voretigene neparvovec-rzyl DA H & B
L TWZm RN & 5,
®1 LUXTURNA 5 ICHE LZROBIEA (N=41)

BIfEH BHHBEK (n=41) BERK (n=81)
T TORDORIEH 27 (66%) 46 (57%)
s I 7 1fi. 9 (22%) 9 (11%)
H B 8 (20%) 15 (19%)
IRJE 5 6 (15%) 8 (10%)
eI L AL 4 (10%) 4 (5%)
fAERNE (AEEEOEHL) 3 (7%) 3 (4%)
BT L 3 (7%) 3 (4%)
HENE T LA 3 (7%) 3 (4%)
IR DA 5E 2 (5%) 4 (5%)
ARA% 2 (5%) 2 (2%)
e 2 (5%) 2 (2%)
HEDE BRI O 2 (5%) 3 (4%)
LR OIEMAL L O LS RE D FE R 1 (2%) 2 (2%)
RN 1 (2%) 1 (1%)
HLERZEBE GRBE DS O HERESE o ) 1 (2%) 1 (1%)
RS ifn. 1 (2%) 1 (1%)

5 1~6 B # I BEGENE DM T L35 ¥ DS RIS AL O T 71— @D R B

Study 1 & O Study 2 THFT L7297 X CTOHET, &G RIRSOREITRE TH -7,
Study 1 (n=12) Ti%, MR~DOMEE TG OMMREIL 1.7~4.6 FFTdH -7, Study 2 Tidk, MR~
ONEEE T 5-OFIBRIT 7~14 H THo7=, AAV2 XU RPE6S DWW ALK LTH, HERMICER
D & DM ENE T MRS 2R LICRF IRV 7o T,

LUXTURNA O R~OHEE T H G- O ICRIBLEAT v A e #&h5 Lz, BIFRE A
ToaA Rk, X 2=TF R [7TTF YA AMER 2 (AAV2) N7 % —] X(i3E
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ANBIETFEY [VF /A R4 Y Ark R —+8 RPE6S] (Zxtd DIAER R RS PMET L
AIREMED N & D

6.2 TIEREDER

EKRBZEOMEHICEWNT, UTORERNZED LN TWS, ZAOLDORIERIZARRE TH DL
W, FBUBHEAHEIZHIET 2 2 L XOEWIRE & ORI RBEMREAHENT 52 L30T L b AEE T
7200,

HRPE 5 MEIRAG A (ARSI, MR, RONESMIEME L Chb@ESh T D)

8 HIGTBREKREA~DIEE

8.1 IEH&

U 27 O

It % xf 52 & L 72 LUXTURNA i U] 72 Bt BGRUBRIZ Ef S v T e vy, B2 v 7
LUXTURNA OAFEFEMERBRIL I STy, KEO —REM T, BROICHER S TR
IZRBI D ERZREREE R OFEOHEEFY A 71X, TNEN 2~4%K N 15~20%TH 5.

8.2 1RELiw

Y A7 OREE

LUXTURNA O & FEIFHF~DOBIT, RATOILIE~OLE, XITHANEAE~DOZEIZET S
fH@RIEen, BHICLD (HRD) BESCRELELORR T 4 v MEBETLEEHIC, BHO
LUXTURNA DR EOMENE K OFRFF OFLIIZ %3 % LUXTURNA OEENZ2AEER LS
T 5,

8.3 HEmkZzETHIXERUVEBM
ZRRREIC X IE T LUXTURNA OB A a4 5 2 & 2 HH & U7 BRI M OV PR el 13 52
Jite SR Do T,

8.4 IMNRFE~ADERE

%12 5 ARG OB 5 LUXTURNA #% 5:1%, 4588 OMEIEHIRL 2 A o 72 8,
R 35 H 2 LUXTURNA 2378 « {3 2 AIREMEDN & 2 T2 OHELE L 720,

/NEF T D LUXTURNA D222 K OV S I3AESL L Ty 5, LUXTURNA O 51%, W7
L UME RPE6S s FARIC K DM A b r 7 4 —/NREFE 25 4 2l A 7o aliR 1 O
BR2ICK S TEMITONTWD [k 14) /) . Fnl <X, AR @~12 R 21
4, HOE (12~17K0H) 44 Tholz, BEMEIZOWTHEEIOIAEMEICAHEZIZA LN
o,
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8.5 EEmF~OEBRE
s O FBAE T LUXTURNA OZ2 4 N VA TS LTV, KiEINIEZ TR E T 5
LUXTURNA DOFFRER T, 65 bl EOBFITHAAN SN -T2,
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2.2 EU £ EDRMAXE
1 TH~4.9 IHOFIFR % LL R IR,
1 R4

Luxturna 5 x 10'? vector genomes/mL concentrate and solvent for solution for injection

2 #8RE - RS

2.1 IR

Voretigene neparvovec |, 77 /BfED A VAT X —MiERL 2 (AAV2) B7 v R&ENLTE
NSt ERZ 65 kDa # > 737 B (hRPE 65) cDNA ##lEIZ AT HBIR EART X —Th
%, Voretigene neparvovec |, Ein X HIlT A HOWTER S, BRIEET D AAV ITHKRT
%

2.2 #RE - B9

BAER 1 mL 5720 5x 1027 X —47 7 & (vg) BNEEND,

Luxturna O H[EIEG-H 2 mL /34 7 /W21, SIFTRERIEMIK 0.5 mL W& EN Tl Y, #&Ehi
I 110 ICHRTDMLERDH D, 72 ar 66 2B5HDOI L,

FR#%, 1810 Luxturna #5813 1.5 x 10" vg/0.3 mL & 72 %,

W o—EFRIL, 7 arel #2HOL,

3 MR

TES A S5 Je OV IR

BORIRBE ) B 1%, IR N ORI W N L B CEADIR T, pHIX 73 TH D,
4 BRERTE

4.1 %hEE - 2HER
Luxturna (%, 7 L /L1E RPEGS & fn 28 H\C X A\ IsHEfEE Y 2 ha 7 ¢ —|ZERKT 5 K
TEAL, HoAERERnE AT 5 AL OVNEEREOBREEIGE T 5,

42 Rk - RE

FEEFITORBRE S 2R GEMAREN KRG T D 2 &,
H&E

Voretigene neparvovec 1.5 x 10! vg Z 5 ARICHER G35, FHR~DOF 513 0.3 mL 281K F &5
T 5, FR~OEGIL, HOEGRE T2 ICEmL, 6 AU EHITDHZ &,

LS EIE
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Se AR IE O BIAGRET K& O Luxturna O G-HIC, TEBIMEDRYYEDRER DA L2 HERE L, B
FENZRD BTG AT EIET 5 £ TR OB A LEN T 5 Z &,

Luxturna % 1RBICHEGT 2 3 HAIND, ITOAT Y a—/ (R1) IT1E-> THRIEMEFRIEL
PAGS 2 Z EAEE LV, 2R A ORERERIEOMLIE, 1IRA LR LAY 2 —1iftn, 1
IR B OSPEEREFRIEDR K T L TWRWEE1E 2 IRB O difiiitis 2 8E T 5,

*1 F IR DA U2 DRI IE

fiTRi Luxturna % 5- 3 Hij 7L R=Y " (UEFE%S) 1 mgke/H
(Fx K 40 mg/H)
4 AR (Luxturna #5-H | 7L F=Y' > (OUXFZ%M) 1 mgkg/ H
Eaie) (e K 40 mg/H)
i D% 5 HIHA T R=Y 1 (XIEF%5) 0.5 mg/kg/H
(Fe K 20 mg/H)
Zo%, 1 HBEITS TV R=Yr (A% 0.5 mg/kg/lREH
H ##5 (F K 20 mg/H)
FEEDLET]
V.

65 m UL LD BT I 1T % voretigene neparvovec D ZEEME K OV M ITMENL L TRy, 72721,
=] 8 E O R AR PR R G [ E A4 AN
NI REPE Z2 R VB P RE I 27

JFREREREE ST B REIR E 2 A 9 D FBE 128 1T 5 voretigene neparvovec D22 &M K OV 204 1%
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HIGHLIGHTS OF PRESCRIBING INFORMATION

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

LUXTURNA (voretigene neparvovec-rzyl) intraocular suspension for
subretinal injection

Initial U.S. Approval: 2017

INDICATIONS AND USAGE -

LUXTURNA is an adeno-associated virus vector-based gene therapy
indicated for the treatment of patients with confirmed biallelic RPE65
mutation-associated retinal dystrophy. Patients must have viable retinal cells
as determined by the treating physician(s). (1)

-==-mmmmememe—---DOSAGE AND ADMINISTRATION----------mnmemme e
For subretinal injection only.

e  The recommended dose of LUXTURNA for each eye is 1.5 x 10"
vector genomes (vg), administered by subretinal injection in a total
volume of 0.3 mL. (2.1)

e  Perform subretinal administration of LUXTURNA to each eye on
separate days within a close interval, but no fewer than 6 days apart.
2.0

e  Recommend systemic oral corticosteroids equivalent to prednisone at 1
mg/kg/day (maximum of 40 mg/day) for a total of 7 days (starting 3
days before administration of LUXTURNA to each eye), and followed
by a tapering dose during the next 10 days. (2.1)

- DOSAGE FORMS AND STRENGTHS--nmmrmmmmmmmmmeme

LUXTURNA is a suspension for subretinal injection, supplied in a 0.5 mL
extractable volume in a single-dose 2 mL vial for a single administration in one
eye. The supplied concentration (5x10'>vg/mL) requires a 1:10 dilution prior to
administration. The Diluent is supplied in two single-use 2-mL vials. (3)

CONTRAINDICATIONS

. Endophthalmitis: Use proper aseptic injection technique and monitor for
signs and symptoms of infection. (5.1)

. Permanent decline in visual acuity: Monitor for visual disturbances.
(5.2)

. Retinal abnormalities: Monitor for macular abnormalities, retinal tears or
breaks and chorioretinal atrophy. Do not inject in the immediate vicinity
of the fovea. (5.3)

e Increased intraocular pressure: Monitor and manage intraocular pressure
elevations. (5.4)

e  Expansion of intraocular air bubbles: Air travel and/or scuba diving is
not recommended until any intraocular air bubbles have been absorbed.
(5.5)

. Cataract: Subretinal injection of LUXTURNA may result in cataract
formation or increase in the rate of cataract progression. (5.6)

ADVERSE REACTIONS

The most common adverse reactions (incidence > 5%) in the clinical trials
were conjunctival hyperemia, cataract, increased intraocular pressure, retinal
tear, dellen (thinning of the corneal stroma), macular hole, subretinal deposits,
eye inflammation, eye irritation, eye pain, and maculopathy (wrinkling on the
surface of the macula). (6)

To report SUSPECTED ADVERSE REACTIONS, contact Spark
Therapeutics, Inc. at 1-855-SPARKTYX, or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.

Pediatric use: Use in infants under 12 months of age is not recommended
because of potential dilution or loss of LUXTURNA after administration due
to the active retinal cell proliferation occurring in this age group. (8.4)

See 17 for PATIENT COUNSELING INFORMATION.

Revised: 5/2022
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LUXTURNA (voretigene neparvovec-rzyl)
FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

LUXTURNA (voretigene neparvovec-rzyl) is an adeno-associated virus vector-based gene therapy indicated for
the treatment of patients with confirmed biallelic RPE65 mutation-associated retinal dystrophy.

Patients must have viable retinal cells as determined by the treating physician(s).
2 DOSAGE AND ADMINISTRATION
For subretinal injection only.

2.1 Dose

e The recommended dose of LUXTURNA for each eye is 1.5 x 10!! vector genomes (vg), administered by
subretinal injection in a total volume of 0.3 mL.

e Perform subretinal administration of LUXTURNA to each eye on separate days within a close interval, but
no fewer than 6 days apart.

e Recommend systemic oral corticosteroids equivalent to prednisone at 1 mg/kg/day (maximum of 40
mg/day) for a total of 7 days (starting 3 days before administration of LUXTURNA to the first eye), and
followed by tapering the dose during the following 10 days. The same corticosteroid dosing regimen
applies for the administration of LUXTURNA to the second eye. If the corticosteroid taper following
LUXTURNA administration to the first eye is not complete three days prior to the planned LUXTURNA
administration to the second eye, then the corticosteroid regimen for the second eye replaces the taper for
the first eye.

2.2 Preparation

Prepare LUXTURNA within 4 hours of administration using sterile technique under aseptic conditions in a
Class II vertical laminar flow biological safety cabinet (BSC). Below is the list of items required for dilution
and administration syringe preparation:

. One single-dose vial of LUXTURNA
. Two vials of Diluent

. One 3-mL sterile syringe

. One 20G 1-inch sterile needle

. Three 1-mL sterile syringes

. Three 27G '2-inch sterile needles

. Two sterile syringe caps

. One 10-mL sterile empty glass vial

. One sterile utility drape

. One sterile plastic bag

. Two sterile labels for administration syringes
. One sterile plain label

. One sterile skin marker

Dilution of LUXTURNA

1. Thaw one single-dose vial of LUXTURNA and two vials of Diluent at room temperature.
2. Mix the contents of the thawed Diluent vials by gently inverting them approximately 5 times.
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3. Inspect the Diluent vials. If particulates, cloudiness, or discoloration are visible, do not use the vial(s);
new vial(s) of Diluent should be used.

4. Obtain a 3-mL sterile syringe, a 20G 1-inch sterile needle, and a 10-mL sterile empty glass vial.

5. Using the 3-mL syringe with 20G 1-inch needle, transfer 2.7 mL of Diluent to the 10-mL glass vial.
Dispose of the needle and syringe in an appropriate container.

6. Mix the contents of the thawed LUXTURNA single-dose vial by gently inverting approximately 5
times.

7. Inspect the LUXTURNA single-dose vial. If particulates, cloudiness, or discoloration are visible, do not
use the vial; a new single-dose vial of LUXTURNA should be used.

8. Draw 0.3 mL of LUXTURNA into a 1-mL sterile syringe with a 27G 'z-inch sterile needle. (Figure 1)

Figure 1. Syringe with 0.3 mL LUXTURNA

9. Transfer 0.3 mL of LUXTURNA to the glass vial containing 2.7 mL of Diluent from Step 5. Gently
invert the 10-mL glass vial approximately 5 times to mix the contents.

10. Using the sterile plain label and sterile skin marker, label the 10-mL glass vial containing the diluted
LUXTURNA as follows: “Diluted LUXTURNA”.

11. Remove all items from the BSC except the glass vial labeled ‘Diluted LUXTURNA’ and the sterile skin
marker.

12. Re-sanitize the BSC prior to the next steps and place the glass vial and the sterile marker to the left side
in the BSC.

Preparation of LUXTURNA for Injection

To keep the syringes sterile, two operators are required for transfer of the contents of the 10-mL glass vial
labeled ‘Diluted LUXTURNA’ into each of two sterile 1-mL syringes.

13. Place a sterile utility drape, a sterile plastic bag, and two sterile labels into the BSC.

14. Place the sterile drape near the Primary Operator on the right side of the sanitized BSC surface, away
from the diluted LUXTURNA.

15. The Secondary Operator unwraps two 1-mL syringes, two 27G Y2-inch needles, and two syringe caps in
the BSC, ensuring that the Primary Operator touches only sterile surfaces while transferring the items
onto the sterile drape.

16. The Secondary Operator changes to a new pair of sterile gloves and stands or sits to the left of the
Primary Operator. The Secondary Operator holds the 10-mL glass vial containing the diluted
LUXTURNA (Figure 2a).



17.

18.

19.

20.
21.
22.

Figure 2a.  First Position of the Operators During Preparation of LUXTURNA Syringes
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The Primary Operator withdraws 0.8 mL of the diluted LUXTURNA into a sterile 1-mL syringe using a
27G Ys-inch sterile needle while the secondary operator holds the 10-mL glass vial. After the insertion of
the needle, the Secondary Operator inverts the 10-mL glass vial enabling the Primary Operator to
withdraw 0.8 mL without touching the 10-mL glass vial (Figure 2b).

Figure 2b.  Second Position of the Operators During Preparation of LUXTURNA Syringes

The Primary Operator removes the needle and affixes a sterile cap to the sterile syringe, disposes of the
needle in an appropriate container, and attaches a sterile label to the administration syringe.

The Primary Operator repeats Steps 17 and 18 to prepare a total of two administration syringes. Label
the first syringe “Diluted LUXTURNA” and label the second syringe “Back-up Diluted LUXTURNA”
using the sterile skin marker. The second syringe will serve as a backup for the surgeon performing the
subretinal administration procedure. Discard the back-up syringe after surgery if not used.

Inspect both syringes. If particulates, cloudiness, or discoloration are visible, do not use the syringe.
Place the syringes into the sterile plastic bag after visual inspection and seal the bag.

Place the sterile plastic bag with syringes containing diluted LUXTURNA into an appropriate secondary
container (e.g., hard plastic cooler) for delivery to the surgical suite at room temperature.



2.3 Administration

LUXTURNA should be administered in the surgical suite under controlled aseptic conditions by a surgeon
experienced in performing intraocular surgery. In addition to the syringe containing the diluted LUXTURNA,
the following items are required for administration:

e Subretinal injection cannula with a polyamide micro tip with an inner diameter of 41gauge.

e Extension tube made of polyvinyl chloride no longer than 6 (15.2 ¢cm) in length and with an inner
diameter no greater than 1.4mm.

Figure 3. Injection Apparatus Assembly

Syringe of LUXTURNA
(voretigene neparvovec)

Subretinal
injection
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Follow the steps below for subretinal injection:

1. After confirming the availability of LUXTURNA, dilate the eye and give adequate anesthesia to the
patient.

2. Administer a topical broad spectrum microbiocide to the conjunctiva, cornea and eyelids prior to
surgery.

3. Inspect LUXTURNA prior to administration. If particulates, cloudiness, or discoloration are visible, do
not use the product.

4. Connect the syringe containing the diluted LUXTURNA to the extension tube and subretinal injection
cannula. To avoid excess priming volume, the extension tube should not exceed 15.2 cm in length and
1.4 mm in inner diameter. Inject the product slowly through the extension tube and the subretinal
injection cannula to eliminate any air bubbles.

5. Confirm the volume of product available in the syringe for injection, by aligning the plunger tip with the
line that marks 0.3 mL. (Figure 4)



Figure 4. Volume of LUXTURNA for Injection

<4 0.3mlL

6. After completing a vitrectomy, identify the intended site of administration. The subretinal injection
cannula can be introduced via pars plana. (Figure 5a)

7. Under direct visualization, place the tip of the subretinal injection cannula in contact with the retinal
surface. The recommended site of injection is located along the superior vascular arcade, at least 2 mm
distal to the center of the fovea (Figure 5b), avoiding direct contact with the retinal vasculature or with
areas of pathologic features, such as dense atrophy or intraretinal pigment migration. Inject a small
amount of the product slowly until an initial subretinal bleb is observed. Then inject the remaining
volume slowly until the total 0.3 mL is delivered.

Figure Sa. Subretinal Injection Figure Sb. Tip of the Subretinal Injection
Cannula Introduced via Cannula Placed Within the
Pars Plana Recommended Site of Injection

(Surgeon’s Point of View)

Inferior

Temporal
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s34
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8. After completing the injection, remove the subretinal injection cannula from the eye.

nnul

S Recommended
injection area

Superior

9. Following injection, discard all unused product. Dispose of the back-up syringe according to local
biosafety guidelines applicable for handling and disposal of the product.

10. Perform a fluid-air exchange, carefully avoiding fluid drainage near the retinotomy created for the
subretinal injection.

11. Initiate supine head positioning immediately in the post-operative period.

12. Upon discharge, advise patients to rest in a supine position as much as possible for 24 hours.
6



3 DOSAGE FORMS AND STRENGTHS

LUXTURNA is a suspension for subretinal injection, supplied in a 0.5-mL extractable volume in a 2-mL
single-dose vial; the supplied concentration (5 x 10'2 vg/mL) requires a 1:10 dilution prior to administration.
The Diluent is supplied in two single-use 2 mL vials.

4 CONTRAINDICATIONS

None.
5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis

Endophthalmitis may occur following any intraocular surgical procedure or injection. Use proper aseptic
injection technique when administering LUXTURNA. Following the injection, monitor patients to permit early
treatment of any infection. Advise patients to report any signs or symptoms of infection or inflammation
without delay.

5.2 Permanent Decline in Visual Acuity

Permanent decline in visual acuity may occur following subretinal injection of LUXTURNA. Monitor patients
for visual disturbances.

5.3 Retinal Abnormalities

Retinal abnormalities may occur during or following the subretinal injection of LUXTURNA, including
macular holes, foveal thinning, loss of foveal function, foveal dehiscence, chorioretinal atrophy, and retinal
hemorrhage. Monitor and manage these retinal abnormalities appropriately. Do not administer LUXTURNA
in the immediate vicinity of the fovea [see Dosage and Administration (2.3)].

Retinal abnormalities may occur during or following vitrectomy including retinal tears, epiretinal membrane, or
retinal detachment. Monitor patients during and following the injection to permit early treatment of these retinal
abnormalities. Advise patients to report any signs or symptoms of retinal tears and/or detachment without delay.

5.4 Increased Intraocular Pressure

Increased intraocular pressure may occur after subretinal injection of LUXTURNA. Monitor and manage
intraocular pressure appropriately.

5.5  Expansion of Intraocular Air Bubbles

Instruct patients to avoid air travel, travel to high elevations or scuba diving until the air bubble formed
following administration of LUXTURNA has completely dissipated from the eye. It may take one week or
more following injection for the air bubble to dissipate. A change in altitude while the air bubble is still present
can result in irreversible vision loss. Verify the dissipation of the air bubble through ophthalmic examination.



5.6 Cataract

Subretinal injection of LUXTURNA, especially vitrectomy surgery, is associated with an increased incidence of
cataract development and/or progression.

6 ADVERSE REACTIONS

The most common adverse reactions (incidence > 5%) were conjunctival hyperemia, cataract, increased
intraocular pressure, retinal tear, dellen (thinning of the corneal stroma), macular hole, subretinal deposits, eye
inflammation, eye irritation, eye pain, and maculopathy (wrinkling on the surface of the macula).

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 other products and may not
reflect the rates observed in practice.

The safety data described in this section reflect exposure to LUXTURNA in two clinical trials consisting of 41
subjects (81 eyes) with confirmed biallelic RPE65 mutation-associated retinal dystrophy. Forty of the 41
subjects received sequential subretinal injections of LUXTURNA to each eye. One subject received
LUXTURNA in only one eye. Seventy-two of the 81 eyes were exposed to the recommended dose of
LUXTURNA at 1.5 x 10! vg; 9 eyes were exposed to lower doses of LUXTURNA. Study 1 (n=12) was an
open-label, dose-exploration safety study. Study 2 (n=29) was an open-label, randomized, controlled study for
both efficacy and safety [see Clinical Studies (14)]. The average age of the 41 subjects was 17, years ranging
from 4 to 44 years. Of the 41 subjects, 25 (61%) were pediatric subjects under 18 years of age, and 23 (56%)
were females.

Twenty-seven (27/41, 66%) subjects had ocular adverse reactions that involved 46 injected eyes (46/81, 57%).
Adverse reactions among all subjects in Studies 1 and 2 are described in Table 1. Adverse reactions may have
been related to voretigene neparvovec-rzyl, the subretinal injection procedure, the concomitant use of
corticosteroids, or a combination of these procedures and products.



Table 1.

Ocular Adverse Reactions Following Treatment with LUXTURNA (N=41)

Adverse Reactions Subjects n=41 Treated Eyes n=81
Any ocular adverse reaction 27 (66%) 46 (57%)
Conjunctival hyperemia 9 (22%) 9 (11%)
Cataract 8 (20%) 15 (19%)
Increased intraocular pressure 6 (15%) 8 (10%)
Retinal tear 4 (10%) 4 (5%)
Dellen (thinning of the corneal stroma) 3 (7%) 3 (4%)
Macular hole 3 (7%) 3 (4%)
Subretinal deposits* 3 (7%) 3 (4%)
Eye inflammation 2 (5%) 4 (5%)
Eye irritation 2 (5%) 2 (2%)
Eye pain 2 (5%) 2 (2%)
Maculopathy (wrinkling on the surface
of the nfacul};)( : 2 (5%) 3 (4%)
1;;)1:];?(1, Itlhmmng and loss of foveal 1 (2%) 2 2%)
Endophthalmitis 1 (2%) 1 (1%)
Foveal dehiscence (separation of the
retinal layers in the(ceiter of the macula) L (2%) L(1%)
Retinal hemorrhage 1 (2%) 1 (1%)

*Transient appearance of asymptomatic subretinal precipitates inferior to the retinal injection site 1-6 days after injection

Immunogenicity

At all doses of LUXTURNA evaluated in Studies 1 and 2, immune reactions and extra-ocular exposure were
mild. In Study 1 (n=12), the interval between the subretinal injections into the two eyes ranged from 1.7 to 4.6
years. In Study 2, the interval between the subretinal injections into the two eyes ranged from 7 to 14 days. No
subject had a clinically significant cytotoxic T-cell response to either AAV2 or RPE65.

Subjects received systemic corticosteroids before and after subretinal injection of LUXTURNA to each eye.
The corticosteroids may have decreased the potential immune reaction to either vector capsid (adeno-associated
virus serotype 2 [AAV2] vector) or transgene product (retinoid isomerohydrolase RPE65 [RPE65]).

6.2  Postmarketing Experience

The following adverse reactions have been identified during postapproval use of LUXTURNA. Because these
reactions are reported voluntarily, it is not always possible to reliably estimate their frequency or establish a
causal relationship to drug exposure.

Eye Disorders: chorioretinal atrophy (also reported as retinal degeneration, retinal depigmentation, and injection
site atrophy).

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Adequate and well-controlled studies with LUXTURNA have not been conducted in pregnant women. Animal
reproductive studies have not been conducted with LUXTURNA. In the U.S. general population, the estimated



background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-
20%, respectively.

8.2 Lactation

Risk Summary

There is no information regarding the presence of LUXTURNA 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 LUXTURNA and any potential adverse effects on the
breastfed infant from LUXTURNA.

8.3  Females and Males of Reproductive Potential
No nonclinical or clinical studies were performed to evaluate the effect of LUXTURNA on fertility.

8.4 Pediatric Use

Treatment with LUXTURNA is not recommended for patients younger than 12 months of age, because the
retinal cells are still undergoing cell proliferation, and LUXTURNA would potentially be diluted or lost during
cell proliferation.

The safety and efficacy of LUXTURNA have been established in pediatric patients. Use of LUXTURNA is
supported by Study 1 and Study 2 [see Clinical Studies (14)] that included 25 pediatric patients with biallelic
RPEG5 mutation-associated retinal dystrophy in the following age groups: 21 children (age 4 years to less than
12 years) and 4 adolescents (age 12 years to less than 17 years). There were no significant differences in safety
between the different age subgroups.

8.5 Geriatric Use

The safety and effectiveness of LUXTURNA have not been established in geriatric patients. Clinical studies of
LUXTURNA for this indication did not include patients age 65 years and over.

11 DESCRIPTION

LUXTURNA (voretigene neparvovec-rzyl) is a suspension of an adeno-associated virus vector-based gene
therapy for subretinal injection. LUXTURNA is a live, non-replicating adeno-associated virus serotype 2 which
has been genetically modified to express the human RPEG5 gene. LUXTURNA is derived from naturally
occurring adeno-associated virus using recombinant DNA techniques.

Each single-dose vial of LUXTURNA contains 5 x 10'? vector genomes (vg) per mL, and the excipients 180
mM sodium chloride, 10 mM sodium phosphate, and 0.001% Poloxamer 188 (pH 7.3), in a 0.5-mL extractable
volume. LUXTURNA requires a 1:10 dilution prior to administration. After dilution, each dose of
LUXTURNA consists of 1.5 x 10! vg in a deliverable volume of 0.3 mL.

The Diluent, supplied in 1.7 mL extractable volume per vial in two 2-mL vials, is composed of sterile water
containing 180 mM sodium chloride, 10 mM sodium phosphate, and 0.001% Poloxamer 188 (pH 7.3).

LUXTURNA may also contain residual components of HEK293 cells including DNA and protein and trace
quantities of fetal bovine serum.

The product contains no preservative.
12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

LUXTURNA is designed to deliver a normal copy of the gene encoding the human retinoid isomerohydrolase
RPE65 (RPE65) to cells of the retina in persons with reduced or absent
10



levels of biologically active RPE65. The RPE65 is produced in the retinal pigment epithelial (RPE) cells and
converts all-trans-retinol to 11-cis-retinol, which subsequently forms the chromophore, 11-cis-retinal, during
the visual (retinoid) cycle. The visual cycle is critical in phototransduction, which refers to the biological
conversion of a photon of light into an electrical signal in the retina. Mutations in the RPEG5 gene lead to
reduced or absent levels of retinoid isomerohydrolase RPE65 activity, blocking the visual cycle and resulting
in impairment of vision.

12.2 Pharmacodynamics

Injection of LUXTURNA into the subretinal space results in transduction of some retinal pigment epithelial
cells with a cDNA encoding normal human RPE65 protein, thus providing the potential to restore the visual
cycle.

12.3 Pharmacokinetics

Biodistribution (within the body) and Vector Shedding (excretion/secretion)

LUXTURNA vector DNA levels in various tissues and secretions were determined using a quantitative
polymerase chain reaction (QPCR) assay.

Nonclinical data

Biodistribution of LUXTURNA was evaluated at three months following subretinal administration in non-
human primates. The highest levels of vector DNA sequences were detected in intraocular fluids (anterior
chamber fluid and vitreous) of vector-injected eyes. Low levels of vector DNA sequences were detected in the
optic nerve of the vector-injected eye, optic chiasm, spleen and liver, and sporadically in the lymph nodes.
Vector DNA sequences were not detected in the gonads.

Clinical data

LUXTURNA vector shedding and biodistribution were investigated in a study measuring LUXTURNA DNA in
tears from both eyes, and from serum, and whole blood of subjects in Study 2. In summary, LUXTURNA
vector was shed transiently and at low levels in tears from the injected eye in 45% of the subjects in Study 2,
and occasionally (7%) from the uninjected eye until Day 3 post-injection.

In 29 subjects who received bilateral administrations, LUXTURNA vector DNA was present in tear samples of
13 subjects (45%). Peak levels of vector DNA were detected in the tear samples on Day 1 post-injection, after
which no vector DNA was detected in a majority of the subjects (8 of 13). Three subjects (10%) had vector
DNA in tear samples until Day 3 post-injection, and two subjects (7%) had vector DNA in tear samples for
around two weeks post-injection. In another two subjects (7%), vector DNA was detected in tear samples from
the uninjected (or previously injected) eye until Day 3 post-injection. Vector DNA was detected in serum in
3/29 (10%) subjects, including two with vector DNA in tear samples up to Day 3 following each injection.

Specific Populations

No pharmacokinetic studies with LUXTURNA have been conducted.

Drug Interaction Studies

No interaction studies have been performed with LUXTURNA.
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13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

No animal studies have been conducted to evaluate the effects of LUXTURNA on carcinogenesis, mutagenesis,
and impairment of fertility.

13.2 Animal Toxicology and/or Pharmacology

Bilateral, simultaneous subretinal administration of LUXTURNA was well tolerated at dose levels up to 8.25 x
10'° vg per eye in dogs with a naturally occurring RPE-65 mutation and 7.5 x 10'! vg (5 times higher than the
recommended human dose level) per eye in non-human primates (NHPs) with normal-sighted eyes. In both
animal models, bilateral, sequential subretinal administrations, where the contralateral eye was injected
following the first eye, were well tolerated at the recommended human dose level of 1.5 x 10! vg per eye. In
addition, dogs with the RPE-65 mutation displayed improved visual behavior and pupillary responses.

Ocular histopathology showed only mild changes, which were mostly related to healing from the surgical
administration procedure. Other findings observed following subretinal injection of LUXTURNA in dogs and
NHPs included occasional and isolated inflammatory cells in the retina, with no apparent retinal degeneration.
Dogs not previously exposed to AAV2 vectors developed antibodies to the AAV2 capsid following a single
administration of LUXTURNA, whereas NHPs did not.

14 CLINICAL STUDIES

The efficacy of LUXTURNA in pediatric and adult patients with biallelic RPE65 mutation-associated retinal
dystrophy was evaluated in an open-label, two-center, randomized trial (Study 2). Of the 31 enrolled subjects,
21 subjects were randomized to receive subretinal injection of LUXTURNA. One subject discontinued from the
study prior to treatment. Ten subjects were randomized to the control (non-intervention) group. One subject in
the control group withdrew consent and was discontinued from the study. The nine subjects who were
randomized to the control group were crossed over to receive subretinal injection of LUXTURNA after one
year of observation. The average age of the 31 randomized subjects was 15 years (range 4 to 44 years),
including 64% pediatric subjects (n=20, age from 4 to 17 years) and 36% adults (n=11). The 31 randomized
subjects included 13 males and 18 females. Sixty-eight percent (68%) of the subjects were White, 16% were
Asian, 10% were American Indian or Alaska Native, and 6% were Black or African-American. Bilateral
subretinal injections of LUXTURNA were administered sequentially in two separate surgical procedures with
an interval of 6 to 18 days.

The efficacy of LUXTURNA was established on the basis of multi-luminance mobility testing (MLMT) score
change from Baseline to Year 1. The MLMT was designed to measure changes in functional vision, as assessed
by the ability of a subject to navigate a course accurately and at a reasonable pace at different levels of
environmental illumination. The MLMT was assessed using both eyes and each eye separately at one or more of
seven levels of illumination, ranging from 400 lux (corresponding to a brightly lit office) to 1 lux
(corresponding to a moonless summer night). Each light level was assigned a score code ranging from 0 to 6. A
higher score indicated that a subject was able to pass the MLMT at a lower light level. A score of -1 was
assigned to subjects who could not pass MLMT at a light level of 400 lux. The MLMT of each subject was
videotaped and assessed by independent graders. The MLMT score was determined by the lowest light level at
which the subject was able to pass the MLMT. The MLMT score change was defined as the difference between
the score at Baseline and the score at Year 1. A positive MLMT score change from Baseline to Year 1 visit
indicated that the subject was able to complete the MLMT at a lower light level.

Additional clinical outcomes were also evaluated, including full-field light sensitivity threshold (FST) testing,
visual acuity, and visual fields.
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Table 2 summarizes the median MLMT score change from Baseline to Year 1 in the LUXTURNA treatment
group as compared to the control group. A median MLMT score change of 2 was observed in the LUXTURNA
treatment group, while a median MLMT score change of 0 was observed in the control group, when using both
eyes or the first-treated eye. An MLMT score change of two or greater is considered a clinically meaningful
benefit in functional vision.

Table 2. Efficacy Results of Study 2 at Year 1, Compared to Baseline
Difference
Efficacy Outcomes LUXT_URNA Coftml (LUXTURNA p-
n=21 n=10 . value
minus Control)
MLMT score change for bilateral eyes, median (min, max) 2(0,4) 0(-1,2) 2 0.001
MLMT score change for first-treated eye, median (min, max) 2(0,4) 0(-1,1) 2 0.003

Table 3 shows the number and percentage of subjects with different magnitudes of MLMT score change using
both eyes at Year 1. Eleven of the 21 (52%) subjects in the LUXTURNA treatment group had an MLMT
score change of two or greater, while one of the ten (10%) subjects in the control group had an MLMT score
change of two.

Table 3. Magnitude of MLMT Score Change Using Both Eyes at Year 1 (Study 2)
Score Change LUXTURNA Control
n=21 n=10
-1 0 3 (30%)
0 2 (10%) 3 (30%)
1 8 (38%) 3 (30%)
2 5 (24%) 1 (10%)
3 5 (24%) 0
4 1 (4%) 0
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Figure 6 shows MLMT performance of individual subjects using both eyes at Baseline and at Year 1.

Figure 6. MLMT Score Using Both Eyes at Baseline and Year 1 for Individual Subjects (Study 2)
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Note for Figure 6: *subjects who were withdrawn or discontinued. The open circles are the baseline scores. The closed circles are the
Year 1 scores. The numbers next to the solid circle represent score change at Year 1. The horizontal lines with arrows represent the
magnitude of the score change and its direction. Arrows pointing towards the right represent improvement. The top section shows the
results of the 21 subjects in the treatment group. The bottom section shows the results of the 10 subjects in the control group.
Subjects in each group are chronologically organized by age, with the youngest subject at the top and the oldest subject at the bottom.

Analysis of white light FST testing showed statistically significant improvement from Baseline to Year 1 in the
LUXTURNA treatment group compared to the control group. The change in visual acuity from Baseline to
Year 1 was not significantly different between the LUXTURNA and control groups.

Figure 7 shows the effect of LUXTURNA over the two-year period in the LUXTURNA treatment group, as
well as the effect in the control group after crossing over to receive subretinal injection of LUXTURNA. A
median MLMT score change of two was observed for the LUXTURNA treatment group at Day 30, and this
effect was sustained over the remaining follow-up visits throughout the two-year period. For the control group,
a median MLMT score change of 0 was observed at all four follow up visits during the first year. However,
after crossing-over to receive subretinal injection of LUXTURNA, the subjects in the control group showed a
similar response to LUXTURNA as compared to the subjects in the LUXTURNA treatment group.
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Figure 7. MLMT Time-Course over Two Years: Using Both Eyes (Study 2)
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Note for Figure 7: Each box represents the middle 50% of distribution of MLMT score change. Vertical dotted lines represent
additional 25% above and below the box. The horizontal bar within each box represents the median. The dot within each box
represents the mean. The solid line connects the mean MLMT score changes over visits for the treatment group, including five visits
during the first year and one visit at Year 2 (marked as x365). The dotted line connects the mean MLMT score change over visits for
the control group, including five visits during the first year without receiving LUXTURNA, and four visits within the second year
(marked as x30, x90, x180, and x365) after cross-over at Year 1 to receive LUXTURNA.

16 HOW SUPPLIED/STORAGE AND HANDLING

Each carton of LUXTURNA (NDC 71394 — 415-01) contains one single-dose vial of the LUXTURNA (NDC
71394 — 065-01, 0.5 mL extractable volume) and two vials of Diluent (NDC 71394 — 716-01, 1.7 mL
extractable volume in each vial). LUXTURNA contains 5 x 10'? vector genomes (vg) per mL and requires a
1:10 dilution prior to administration.

Store LUXTURNA and Diluent frozen at < -65 °C.

Following thaw of the vials, store at room temperature. Store diluted LUXTURNA at room temperature [See
Dosage and Administration 2.2].

LUXTURNA is an adeno-associated virus vector-based gene therapy. Follow universal biohazard precautions
for handling.
17 PATIENT COUNSELING INFORMATION

Advise patients and/or their caregivers of the following risks:

¢ Endophthalmitis and other eye infections
Serious infection can occur inside of the eye and may lead to blindness. In such cases, there is an urgent
need for management without delay. Advise patients to call their healthcare provider if they experience new
floaters, eye pain, or any change in vision.

e Permanent decline in visual acuity

Permanent decline in visual acuity may occur following subretinal injection of LUXTURNA. Advise patients
to contact their healthcare provider if they experience any change in vision.

e Retinal abnormalities
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Treatment with LUXTURNA may cause some defects in the retina such as a small tear or a hole in the area
or vicinity of the injection. Treatment may cause thinning of the central retina, loss of retinal cells and the
choroid (layer of blood vessels that line the back of the eye), or bleeding in the retina. Advise patients to
follow up with their healthcare provider on a regular basis and report any symptoms such as decreased
vision, blurred vision, flashes of light, or floaters in their vision without delay.

Increased intraocular pressure

Treatment with LUXTURNA may cause transient or persistent increase in intraocular pressure. If
untreated, such increases in intraocular pressure may cause blindness. Advise patients to follow-up with
their healthcare provider to detect and treat any increase in intraocular pressure.

Expansion of intraocular air bubbles

Advise patients to avoid air travel, travel to high elevations, or scuba diving until the air bubble formed
following administration of LUXTURNA has completely dissipated from the eye. A change in altitude
while the air bubble is still present may cause irreversible damage.

Cataract

Advise patients that following treatment with LUXTURNA, they may develop a new cataract, or any
existing cataract may get worse.

Shedding of LUXTURNA

Transient and low level shedding of LUXTURNA may occur in patient tears. Advise patients and/or their
caregivers on proper handling of waste material generated from dressing, tears, and nasal secretion, which
may include storage of waste material in sealed bags prior to disposal. These handling precautions should
be followed for up to 7 days following LUXTURNA administration.

Manufactured by:

Spark Therapeutics, Inc.
3737 Market Street
Philadelphia, PA 19104

US License #2056
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ANNEXI

SUMMARY OF PRODUCT CHARACTERISTICS



vThis medicinal product is subject to additional monitoring. This will allow quick identification of
new safety information. Healthcare professionals are asked to report any suspected adverse reactions.
See section 4.8 for how to report adverse reactions.

1. NAME OF THE MEDICINAL PRODUCT

Luxturna 5 x 10'? vector genomes/mL concentrate and solvent for solution for injection

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

2.1 General description

Voretigene neparvovec is a gene transfer vector that employs an adeno-associated viral vector
serotype 2 (AAV2) capsid as a delivery vehicle for the human retinal pigment epithelium 65 kDa
protein (hRPE65) cDNA to the retina. Voretigene neparvovec is derived from naturally occurring
AAYV using recombinant DNA techniques.

2.2 Qualitative and quantitative composition

Each mL of concentrate contains 5 x 10'2 vector genomes (vg).

Each single-dose 2 mL vial of Luxturna contains 0.5 extractable mL of concentrate which requires a
1:10 dilution prior to administration, see section 6.6.

After dilution each dose of Luxturna contains 1.5 x 10" vg in a deliverable volume of 0.3 mL.

For the full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM

Concentrate and solvent for solution for injection.

Following thaw from their frozen state, both the concentrate and the solvent are clear, colourless
liquids with a pH of 7.3.

4. CLINICAL PARTICULARS

4.1 Therapeutic indications

Luxturna is indicated for the treatment of adult and paediatric patients with vision loss due to inherited

retinal dystrophy caused by confirmed biallelic RPE65 mutations and who have sufficient viable
retinal cells.



4.2 Posology and method of administration

Treatment should be initiated and administered by a retinal surgeon experienced in performing
macular surgery.

Posology

Patients will receive a single dose of 1.5 x 10'! vg voretigene neparvovec in each eye. Each dose will
be delivered into the subretinal space in a total volume of 0.3 mL. The individual administration
procedure to each eye is performed on separate days within a close interval, but no fewer than 6 days
apart.

Immunomodulatory regimen

Prior to initiation of the immunomodulatory regimen and prior to administration of Luxturna, the
patient must be checked for symptoms of active infectious disease of any nature, and in case of such
infection the start of treatment must be postponed until after the patient has recovered.

Starting 3 days prior to the administration of Luxturna to the first eye, it is recommended that an
immunomodulatory regimen is initiated following the schedule below (Table 1). Initiation of the
immunomodulatory regimen for the second eye should follow the same schedule and supersede
completion of the immunomodulatory regimen of the first eye.

Table 1 Pre- and post-operative immunomodulatory regimen for each eye

Prednisone (or equivalent)

3 days prior to Luxturna | mg/kg/day

Pre-operative

administration (maximum of 40 mg/day)
4 days Prednisone (or equivalent)
(including the day of 1 mg/kg/day
administration) (maximum of 40 mg/day)
Prednisone (or equivalent)
Post-operative Followed by 5 days 0.5 mg/kg/day

(maximum of 20 mg/day)

Prednisone (or equivalent)
0.5 mg/kg every other day
(maximum of 20 mg/day)

Followed by 5 days of one dose
every other day

Special populations

Elderly

The safety and efficacy of voretigene neparvovec in patients >65 years old have not been established.
However, no adjustment in dosage is necessary for elderly patients.

Hepatic and renal impairment
The safety and efficacy of voretigene neparvovec have not been established in patients with hepatic or
renal impairment. No dose adjustment is required in these patients (see section 5.2).

Paediatric population
The safety and efficacy of voretigene neparvovec in children aged up to 4 years have not been
established. No data are available. No adjustment in dosage is necessary for paediatric patients.



Method of administration
Subretinal use.

Luxturna is a sterile concentrate solution for subretinal injection that requires thawing and dilution
prior to administration (see section 6.6).

This medicinal product must not be administered by intravitreal injection.

Luxturna is a single-use vial for a single administration in one eye only. The product is administered
as a subretinal injection after vitrectomy in each eye. It should not be administered in the immediate
vicinity of the fovea to maintain foveal integrity (see section 4.4).

The administration of voretigene neparvovec should be carried out in the surgical suite under
controlled aseptic conditions. Adequate anaesthesia should be given to the patient prior to the
procedure. The pupil of the eye to be injected must be dilated and a broad-spectrum microbicide
should be topically administered prior to the surgery according to standard medical practice.

Precaution to be taken before manipulating or administering the medicinal product

This medicinal product contains genetically modified organisms. Personal protective equipment (to
include laboratory coat, safety glasses and gloves) should be worn while preparing or administering
voretigene neparvovec (see section 6.6).

For instructions for preparation, accidental exposure to and disposal of Luxturna, see section 6.6.

Administration
Follow the steps below to administer voretigene neparvovec to patients:

o Diluted Luxturna should be inspected visually prior to administration. If particulates,
cloudiness, or discoloration are visible, the medicinal product must not be used.

o Connect the syringe containing the diluted product to the tubing and microcannula. The product
is slowly injected through the tubing and microcannula to eliminate any air bubbles in the
system.

o The volume of product available for injection is confirmed in the syringe, by aligning the
plunger tip with the line that marks 0.3 mL.

o After vitrectomy is completed, Luxturna is administered by subretinal injection using a
subretinal injection cannula introduced via pars plana (Figure 1A).

o Under direct visualisation, the tip of the subretinal injection cannula is placed in contact with

the retinal surface. The recommended site of injection should be located along the superior
vascular arcade, at least 2 mm distal to the centre of the fovea (Figure 1B). A small amount of
the product is slowly injected until an initial subretinal bleb is observed, and then the remaining
volume is slowly injected until the total 0.3 mL is delivered.



Figure 1A Subretinal injection cannula introduced via pars plana
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Figure 1B Tip of the subretinal injection cannula placed within the recommended site of
injection (surgeon’s view)
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. At the completion of the injection, the subretinal injection cannula is removed from the eye.
. After injection, any unused product must be discarded. The back-up syringe may not be
retained. Refer to local biosafety guidelines applicable for disposal of the product.
. Fluid-air exchange is performed, carefully avoiding fluid drainage near the retinotomy created
for the subretinal injection.
. Supine head positioning is initiated immediately in the post-operative period and upon

discharge should be maintained by the patient for 24 hours.
4.3 Contraindications
Hypersensitivity to the active substance(s) or to any of the excipients listed in section 6.1.

Ocular or periocular infection.
Active intraocular inflammation.



4.4 Special warnings and precautions for use
Proper aseptic techniques should always be used for the preparation and administration of Luxturna.

The following adverse reactions have been observed with the administration procedure:

o Eye inflammation (including endophthalmitis), retinal tear and retinal detachment. Patients
should be instructed to report any symptoms suggestive of endophthalmitis or retinal
detachment without delay and should be managed appropriately.

o Retinal disorder (foveal thinning, loss of foveal function), macular hole, maculopathy (epiretinal
membrane, macular pucker) and eye disorder (foveal dehiscence).
o Increase in intraocular pressure. Intraocular pressure should be monitored prior to and following

administration of the medicinal product and managed appropriately. Patients should be
instructed to avoid air travel or other travel to high elevations until the air bubble formed as a
result of administration of Luxturna has completely dissipated from the eye. A time period of up
to one week or more following injection may be required before dissipation of the air bubble;
this should be verified on ophthalmic examination. A rapid increase in altitude while the air
bubble is still present can cause a rise in eye pressure and irreversible vision loss.

Temporary visual disturbances, such as blurred vision and photophobia, may occur during the weeks
that follow the treatment. Patients should be instructed to contact their healthcare professional if visual
disturbances persist. Patients should avoid swimming because of an increased risk of infection in the
eye. Patients should avoid strenuous physical activity because of an increased risk of injury to the eye.
Patients may resume swimming and strenuous activity, after a minimum of one to two weeks, on the
advice of their healthcare professional.

Shedding

Transient and low-level vector shedding may occur in patient tears (see section 5.2).
Patients/caregivers should be advised to handle waste material generated from dressings, tears and
nasal secretion appropriately, which may include storage of waste material in sealed bags prior to
disposal. These handling precautions should be followed for 14 days after administration of voretigene
neparvovec. It is recommended that patients/caregivers wear gloves for dressing changes and waste
disposal, especially in case of underlying pregnancy, breast-feeding and immunodeficiency of
caregivers.

Patients treated with Luxturna should not donate blood, organs, tissues and cells for transplantation.

Immunogenicity

To reduce the potential for immunogenicity patients should receive systemic corticosteroids before
and after the subretinal injection of voretigene neparvovec to each eye (see section 4.2). The
corticosteroids may decrease the potential immune reaction to either vector capsid (adeno-associated
virus serotype 2 [AAV2] vector) or transgene product (retinal pigment epithelial 65 kDa protein
[RPE65)).

Traceability

In order to improve the traceability of biological medicinal products, the name and the batch number
of the administered product should be clearly recorded.

Sodium content

This medicinal product contains less than 1 mmol sodium (23 mg) per dose, i.e. essentially
‘sodium-free’.



4.5 Interaction with other medicinal products and other forms of interaction
There are no known clinically significant interactions. No interaction studies have been performed.
4.6  Fertility, pregnancy and lactation

Based on non-clinical studies and clinical data from trials of AAV2 vectors, and considering the
subretinal route of administration of Luxturna, inadvertent germ-line transmission with AAV vectors
is highly unlikely.

Pregnancy

There are no or limited amount of data (less than 300 pregnancy outcomes) from the use of voretigene
neparvovec in pregnant women. Animal studies do not indicate direct or indirect harmful effects with
respect to reproductive toxicity (see section 5.3).

As a precautionary measure, it is preferable to avoid the use of voretigene neparvovec during
pregnancy.

Breast-feeding

Luxturna has not been studied in breast-feeding women. It is unknown whether voretigene neparvovec
is excreted in human milk. A risk to the newborns/infants cannot be excluded. A decision must be
made whether to discontinue breast-feeding or to discontinue/abstain from voretigene neparvovec
therapy taking into account the benefit of breast-feeding for the child and the benefit of therapy for the
woman.

Fertility

No clinical data on the effect of the medicinal product on fertility are available. Effects on male and
female fertility have not been evaluated in animal studies.

4.7 Effects on ability to drive and use machines

Voretigene neparvovec has minor influence on the ability to drive and use machines. Patients may
experience temporary visual disturbances after receiving subretinal injection of Luxturna. Patients
should not drive or use heavy machines until visual function has recovered sufficiently, as advised by
their ophthalmologist.

4.8 Undesirable effects

Summary of the safety profile

There were three non-serious adverse reactions of retinal deposits in three of 41 (7%) subjects that
were considered to be related to voretigene neparvovec. All three of these events were a transient
appearance of asymptomatic subretinal precipitates inferior to the retinal injection site, 1-6 days after
injection and resolved without sequelae.

Serious adverse reactions related to the administration procedure were reported in three subjects
during the clinical programme. One of 41 (2%) subjects reported a serious event of intraocular
pressure increased (secondary to administration of depo-steroid) that was associated with treatment for
endophthalmitis related to the administration procedure and resulted in optic atrophy, and one of 41
(2%) subjects reported a serious event of retinal disorder (loss of foveal function) that was assessed as
related to the administration procedure. One of 41 (2%) subjects reported a serious event of retinal
detachment that was assessed as related to the administration procedure.



The most common adverse reactions (incidence >5%) related to the administration procedure were
conjunctival hyperaemia, cataract, increased intraocular pressure, retinal tear, dellen, macular hole,
subretinal deposits, eye inflammation, eye irritation, eye pain and maculopathy (wrinkling on the
surface of the macula).

Tabulated list of adverse reactions

The adverse reactions are listed by system organ class and frequency using the following convention:
very common (>1/10), common >1/100 to <1/10), uncommon (>1/1,000 to <1/100), rare (>1/10,000 to
<1/1,000), very rare (<1/10,000), not known (cannot be estimated from the available data).

Table 2 Adverse reactions related to voretigene neparvovec

System organ class /

Adverse reactions
Frequency

Eye disorders

Common | Retinal deposits

Table 3 Adverse reactions related to administration procedure

System organ class /

Adverse reactions
Frequency

Psychiatric disorders

Common | Anxiety

Nervous system disorders

Common | Headache, dizziness

Eye disorders

Very common Conjunctival hyperaemia, cataract

Retinal tear, dellen, macular hole, eye inflammation, eye irritation, eye
pain, maculopathy, choroidal haemorrhage, conjunctival cyst, eye
Common disorder, eye swelling, foreign body sensation in eyes, macular
degeneration, endophthalmitis, retinal detachment, retinal disorder,
retinal haemorrhage

Not known* Vitreous opacities, chorioretinal atrophy**
Gastrointestinal disorders

Common | Nausea, vomiting, abdominal pain upper, lip pain

Skin and subcutaneous disorders

Common | Rash, swelling face

Investigations

Very common Intraocular pressure increased

Common Electrocardiogram T wave inversion

Injury, poisoning and procedural complications

Common | Endotracheal intubation complication, wound dehiscence

*This adverse reaction has been reported during post-marketing experience.
**Includes retinal degeneration, retinal depigmentation and injection site atrophy

Description of select adverse reactions

Chorioretinal atrophy

Chorioretinal atrophy was reported as progressive in some patients. Events were temporally related to
treatment and occurred in the estimated treated area of the bleb site. In reported post-injection retinal
atrophies, there was no evidence of foveal involvement or significant visual functional impairment
reported in patients.




Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It
allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare
professionals are asked to report any suspected adverse reactions via the national reporting system
listed in Appendix V.

4.9 Overdose

There is no clinical experience with overdose of voretigene neparvovec. Symptomatic and supportive
treatment, as deemed necessary by the treating physician, is advised in case of overdose.

5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Ophthalmologicals, other ophthalmologicals, ATC code: SO1XA27.

Mechanism of action

The retinal pigment epithelium-specific 65 kilodalton protein (RPE65) is located in the retinal pigment
epithelial cells and converts all-trans-retinol to 11-cis-retinol, which subsequently forms the
chromophore, 11-cis-retinal, during the visual (retinoid) cycle. These steps are critical in the biological
conversion of a photon of light into an electrical signal within the retina. Mutations in the RPE65 gene
lead to reduced or absent RPE65 all-trans-retinyl isomerase activity, blocking the visual cycle and
resulting in vision loss. Over time, accumulation of toxic precursors leads to the death of retinal
pigment epithelial cells, and subsequently to progressive photoreceptor cell death. Individuals with
biallelic RPE65 mutation-associated retinal dystrophy exhibit vision loss, including impaired visual
function parameters such as visual acuity and visual fields often during childhood or adolescence; this
loss of vision ultimately progresses to complete blindness.

Injection of voretigene neparvovec into the subretinal space results in transduction of retinal pigment
epithelial cells with a cDNA encoding normal human RPE65 protein (gene augmentation therapy),

providing the potential to restore the visual cycle.

Clinical efficacy and safety

The long-term safety and efficacy of Luxturna were assessed in a Phase 1 safety and dose escalation
study (101), in which 12 subjects received unilateral subretinal injections of voretigene neparvovec; a
follow-on study (102) in which voretigene neparvovec was administered to the contralateral eye in 11
of the 12 subjects who participated in the dose escalation study; a one-year, open-label Phase 3
controlled study (301) in which 31 subjects were randomised at two sites; and the continuation of the
Phase 3 study, in which the 9 control subjects crossed over and received the intervention. A total of
41 subjects (81 eyes injected [one Phase 1 subject did not meet eligibility criteria for a second
injection]) participated in the clinical programme. All participants had a clinical diagnosis of Leber
congenital amaurosis, and some may have also had prior or additional clinical diagnoses, including
retinitis pigmentosa. Confirmed biallelic RPE65 mutations and the presence of sufficient viable retinal
cells (an area of retina within the posterior pole of >100 micron thickness, as estimated by optical
coherence tomography [OCT]) were established for all participants.



Phase 3 study
Study 301 was an open-label, randomised, controlled study. 31 subjects were enrolled, 13 males and

18 females. The average age was 15 years (range 4 to 44 years), including 64% paediatric subjects
(n=20, age from 4 to 17 years) and 36% adults (n=11). All subjects had a diagnosis of Leber’s
congenital amaurosis owing to RPE65 mutations confirmed by genetic analysis in a certified
laboratory.

21 subjects were randomised to receive subretinal injection of voretigene neparvovec. Visual acuity
(LogMAR) of the first eye of these subjects at baseline was 1.18 (0.14), mean (SE). One subject
discontinued from the study prior to treatment. 10 subjects were randomised to the control
(non-intervention) group. Visual acuity (LogMAR) of the first eye of these subjects at baseline was
1.29 (0.21), mean (SE). One subject in the control group withdrew consent and was discontinued from
the study. The nine subjects who were randomised to the control group were crossed over to receive
subretinal injection of voretigene neparvovec after one year of observation. Each eye was administered
a single subretinal injection of 1.5 x 10" vg voretigene neparvovec in a total volume of 300 uL. The
interval between injection to the eyes for each subject was from 6 to 18 days.

The primary endpoint of the Phase 3 study measured the mean change from baseline to one year in
binocular multi-luminance mobility testing (MLMT) between the intervention and control groups. The
MLMT was designed to measure changes in functional vision, specifically the ability of a subject to
navigate a course accurately and at a reasonable pace at different levels of environmental illumination.
This ability depends on the subject’s visual acuity, visual field and the extent of nyctalopia (decreased
ability to perceive and/or see in dim light), each of which are functions specifically affected by the
retinal disease associated with RPE65 mutations. In the Phase 3 study, the MLMT used seven levels of
illumination ranging from 400 lux to 1 lux (corresponding to, for example, a brightly lit office down to
a moonless summer night). The testing of each subject was videotaped and assessed by independent
graders. A positive change score reflects passing the MLMT at a lower light level and a lux score of 6
reflects the maximum possible MLMT improvement. Three secondary endpoints were also tested:
full-field light sensitivity threshold (FST) testing using white light; the change in MLMT score for the
first assigned eye; and visual acuity (VA) testing.

At baseline, subjects achieved pass marks on the mobility test at between 4 and 400 ambient lux.

Table 4 Changes in MLMT score: year 1, compared to baseline (ITT population: n=21
intervention, n=10 control)

Difference
Change in MLMT score (95% CI) p-value
Intervention-Control
using binocular vision 1.6 (0.72, 2.41) 0.001
using assigned first eye only 1.7 (0.89, 2.52) 0.001
using assigned second eye only 2.0 (1.14, 2.85) <0.001

The monocular MLMT change score significantly improved in the treatment group and was similar to
the binocular MLMT results (see Table 4).
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Figure 2 shows the effect of the medicinal product over the three-year period in the voretigene
neparvovec treatment group, as well as the effect in the control group after crossing over to receive
subretinal injection of voretigene neparvovec. Significant differences in binocular MLMT
performance were observed for the voretigene neparvovec treatment group at day 30 and were
maintained over the remaining follow-up visits throughout the three-year period, compared to no
change in the control group. However, after crossing-over to receive subretinal injection of voretigene
neparvovec, the subjects in the control group showed a similar response to the voretigene neparvovec
as compared to the subjects in the voretigene neparvovec treatment group.

Figure2  Change in MLMT score using binocular vision versus time before / after exposure to
voretigene neparvovec
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Original Intervention (N=20)
T T T T T
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
4 T T T ! ! ! T ! !
o . § |
T ! ! ! 1 1 1 ! 1 1
MLMT !
bilateral SN | N | |
2 T T
score } vl
change ' vl
1 | 1 1 1 ] 1 [} [
1 1 1 1 1 1 1 [} [
1 | [N | I 1 I | [ (]
0 oo _lam L i+ T 1 1 1 1 14 L1
T 'R
: I
L
24
BL D30 D90 D180 yi oo ' Y2 Y3
XBLXD30 XD90 XD180 XY1 XY2
Study visit

Each box represents the middle 50% of distribution of MLMT score change. Vertical dotted lines represent
additional 25% above and below the box. The horizontal bar within each box represents the median. The dot
within each box represents the mean. The solid line connects the mean MLMT score changes over visits for the
treatment group. The dotted line connects the mean MLMT score change over visits for the control group,
including five visits during the first year without receiving voretigene neparvovec. The control group was
administered voretigene neparvovec after 1 year of observation.

BL: baseline;

D30, D90, D180: 30, 90 and 180 days after start of study;

Y1, Y2, Y3: one, two and three years after start of study;

XBL; XD30; XD90; XD180: baseline, 30, 90 and 180 days after start of study for control crossover group;
XY1; XY2: one and two years after start of study for control crossover group.
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Results of full-field light sensitivity testing at the first study year: white light [Log10(cd.s/m?)] are
shown in Table 5 below.

Table 5 Full-field light sensitivity testing

Full-field light sensitivity testing — First assigned eye (ITT)
Intervention, N =21
Baseline Year 1 Change

N 20 20 19

Mean (SE) -1.23 (0.10) -3.44 (0.30) -2.21 (0.30)
Control, N=10

N 9 9 9

Mean (SE) -1.65 (0.14) -1.54 (0.44) 0.12 (0.45)
Difference (95% CI) (Intervention-Control)
-2.33 (-3.44, -1.22), p<0.001

Full-field light sensitivity testing — Second assigned eye (ITT)
Intervention, N = 21
Baseline Year 1 Change

N 20 20 19

Mean (SE) -1.35(0.09) -3.28 (0.29) -1.93 (0.31)
Control, N =10

N 9 9 9

Mean (SE) -1.64 (0.14) -1.69 (0.44) 0.04 (0.46)
Difference (95% CI) (Intervention-Control)
-1.89 (-3.03, -0.75), p=0.002

Full-field light sensitivity testing - Averaged across both eyes (ITT)

Difference (95% CI) (Intervention-Control): -2.11 (-3.19, -1.04), p<0.001

Improvement in full-field light sensitivity was maintained for up to 3 years after exposure to
voretigene neparvovec.

At one year after exposure to voretigene neparvovec, improvement in visual acuity of at least

0.3 LogMAR occurred in 11/20 (55%) of the first-treated eyes and 4/20 (20%) of the second-treated
eyes in the intervention group; no one in the control group displayed such an improvement of visual
acuity in either the first or second eye.

5.2 Pharmacokinetic properties

Voretigene neparvovec is expected to be taken up by cells through heparin sulphate proteoglycan
receptors and be degraded by endogenous proteins and DNA catabolic pathways.

Nonclinical biodistribution

Biodistribution of Luxturna was evaluated at three months following subretinal administration in
non-human primates. The highest levels of vector DNA sequences were detected in intraocular fluids
(anterior chamber fluid and vitreous) of vector-injected eyes. Low levels of vector DNA sequences
were detected in the optic nerve of the vector-injected eye, optic chiasm, spleen and liver, and
sporadically in the stomach and lymph nodes. In one animal administered with Luxturna at

7.5 x 10" vg (5 times the recommended per eye dose), vector DNA sequences were detected in colon,
duodenum and trachea. Vector DNA sequences were not detected in gonads.
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Clinical pharmacokinetics and shedding

The vector shedding and biodistribution were evaluated in tears from both eyes, serum and whole
blood of subjects in the Phase 3 clinical study. In 13/29 (45%) subjects receiving bilateral
administrations, Luxturna vector DNA sequences were detected in tear samples; most of these subjects
were negative after the day 1 post-injection visit, however, four of these subjects had positive tear
samples beyond the first day, one subject up to day 14 post-second eye injection. Vector DNA
sequences were detected in serum in 3/29 (10%) subjects, including two with positive tear samples,
and only up to day 3 following each injection. Overall, transient and low levels of vector DNA were
detected in tear and occasional serum samples from 14/29 (48%) of subjects in the Phase 3 study.

Pharmacokinetics in special populations

No pharmacokinetic studies with voretigene neparvovec have been conducted in special populations.

Hepatic and renal impairment

Luxturna is injected directly into the eye. Liver and kidney function, cytochrome P450 polymorphisms
and ageing are not expected to influence the clinical efficacy or safety of the product. Therefore, no
adjustment in dosage is necessary for patients with hepatic or renal impairment.

5.3 Preclinical safety data

Ocular histopathology of dog and non-human primate eyes exposed to voretigene neparvovec showed
only mild changes, which were mostly related to healing from surgical injury. In an earlier toxicology
study, a similar AAV2 vector administered subretinally in dogs at a dose of 10 times the
recommended dose resulted in focal retinal toxicity and inflammatory cell infiltrates histologically in
regions exposed to the vector. Other findings from voretigene neparvovec non-clinical studies
included occasional and isolated inflammatory cells in the retina, with no apparent retinal
degeneration. Following a single vector administration, dogs developed antibodies to the AAV2 vector
capsid which were absent in naive non-human primates.

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Concentrate

Sodium chloride

Sodium dihydrogen phosphate monohydrate (for pH adjustment)
Disodium hydrogen phosphate dihydrate (for pH adjustment)
Poloxamer 188

Water for injections

Solvent

Sodium chloride

Sodium dihydrogen phosphate monohydrate (for pH adjustment)
Disodium hydrogen phosphate dihydrate (for pH adjustment)
Poloxamer 188

Water for injections

6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.
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6.3  Shelf life

Unopened frozen vials

3 years

After thawing and dilution

Once thawed, the medicinal product should not be re-frozen and be left at room temperature (below
25 °C).

Following dilution under aseptic conditions, the solution must be used immediately; if not used
immediately, the storage time at room temperature (below 25 °C) should be no longer than 4 hours.

6.4 Special precautions for storage

Concentrate and solvent must be stored and transported frozen at <-65 °C.

For storage conditions after thawing and dilution of the medicinal product, see section 6.3.
6.5 Nature and contents of container

0.5 mL extractable volume of concentrate in 2 mL cyclic olefin polymer vial with a chlorobutyl rubber
stopper sealed in place with an aluminium flip-off seal.

1.7 mL extractable volume of solvent in a 2 mL cyclic olefin polymer vial with a chlorobutyl rubber
stopper sealed in place with an aluminium flip-off seal.

Each foil pouch includes a carton containing 1 vial of concentrate and 2 vials of solvent.
6.6  Special precautions for disposal and other handling
Each carton containing 1 vial of concentrate and 2 vials of solvent is for single use only.

Luxturna should be inspected visually prior to administration. If particulates, cloudiness, or
discoloration are visible, the single-dose vial must not be used.

Accidental exposure must be avoided. Local biosafety guidelines for preparation, administration and
handling of voretigene neparvovec should be followed.

o Personal protective equipment (to include laboratory coat, safety glasses and gloves) should be
worn while preparing or administering voretigene neparvovec.

o Accidental exposure to voretigene neparvovec, including contact with skin, eyes and mucous
membranes, is to be avoided. Any exposed wounds should be covered before handling.

o All spills of voretigene neparvovec must be treated with a virucidal agent such as 1% sodium
hypochlorite and blot using absorbent materials.

o All materials that may have come in contact with voretigene neparvovec (e.g. vial, syringe,

needle, cotton gauze, gloves, masks or dressings) must be disposed of in accordance with local
biosafety guidelines.

Accidental exposure

o In the event of an accidental occupational exposure (e.g. through a splash to the eyes or mucous
membranes), flush with clean water for at least 5 minutes.
o In the event of exposure to broken skin or needlestick injury, clean the affected area thoroughly

with soap and water and/or a disinfectant.
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This medicinal product contains genetically modified organisms. Unused medicinal product must be
disposed of in compliance with the local biosafety guidelines.

Preparation

Preparation of Luxturna should be performed within 4 hours of beginning the administration
procedure, in accordance with the following recommended procedure performed under aseptic
conditions.

Thaw one single-dose vial of concentrate and two vials of solvent at room temperature. Gently invert
the vials five times to mix the contents.

Inspect for any visual particulates or any anomalies. Any anomalies or appearance of visual
particulates should be reported to the Marketing Authorisation Holder and product should not be used.

Transfer 2.7 mL of solvent taken from the two thawed vials and dispense into a sterile 10 mL empty
glass vial using a 3 mL syringe.

For dilution, draw 0.3 mL of thawed concentrate into a 1 mL syringe and add it to the 10 mL sterile
vial containing the solvent. Gently invert the vial at least five times for proper mixing. Inspect for any
visual particulates. The diluted solution should be clear to slightly opalescent. Label the 10 mL glass
vial containing the diluted concentrate as follows: ‘Diluted Luxturna’.

Do not prepare syringe if the vial shows any damage or if any visual particulates are observed. Prepare
the syringes for injection by drawing 0.8 mL of the diluted solution into a sterile 1 mL syringe. Repeat
the same procedure to prepare a backup syringe. The product-filled syringes should then be transferred
in a designated transport container to the surgical suite.

7. MARKETING AUTHORISATION HOLDER

Novartis Europharm Limited

Vista Building

Elm Park, Merrion Road

Dublin 4

Ireland

8. MARKETING AUTHORISATION NUMBER(S)

EU/1/18/1331/001

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

22 November 2018

10. DATE OF REVISION OF THE TEXT

Detailed information on this medicinal product is available on the website of the European Medicines
Agency http://www.ema.europa.cu.
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ANNEX 1T

MANUFACTURER OF THE BIOLOGICAL ACTIVE
SUBSTANCE AND MANUFACTURER RESPONSIBLE FOR
BATCH RELEASE

CONDITIONS OR RESTRICTIONS REGARDING SUPPLY
AND USE

OTHER CONDITIONS AND REQUIREMENTS OF THE
MARKETING AUTHORISATION

CONDITIONS OR RESTRICTIONS WITH REGARD TO

THE SAFE AND EFFECTIVE USE OF THE MEDICINAL
PRODUCT
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A. MANUFACTURER OF THE BIOLOGICAL ACTIVE SUBSTANCE AND
MANUFACTURER RESPONSIBLE FOR BATCH RELEASE

Name and address of the manufacturer of the biological active substance

Spark Therapeutics Inc.

3737 Market Street, Suite 1300
Philadelphia

PA19104

United States

Name and address of the manufacturer responsible for batch release

Novartis Pharma GmbH
Roonstrasse 25

90429 Nuremberg
Germany

B. CONDITIONS OR RESTRICTIONS REGARDING SUPPLY AND USE

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product
Characteristics, section 4.2).

C. OTHER CONDITIONS AND REQUIREMENTS OF THE MARKETING
AUTHORISATION

. Periodic safety update reports (PSURs)

The requirements for submission of PSURSs for this medicinal product are set out in the list of
Union reference dates (EURD list) provided for under Article 107¢(7) of Directive 2001/83/EC
and any subsequent updates published on the European medicines web-portal.

D. CONDITIONS OR RESTRICTIONS WITH REGARD TO THE SAFE AND
EFFECTIVE USE OF THE MEDICINAL PRODUCT

. Risk management plan (RMP)

The marketing authorisation holder (MAH) shall perform the required pharmacovigilance
activities and interventions detailed in the agreed RMP presented in Module 1.8.2 of the
marketing authorisation and any agreed subsequent updates of the RMP.

An updated RMP should be submitted:

o At the request of the European Medicines Agency;

o Whenever the risk management system is modified, especially as the result of new information
being received that may lead to a significant change to the benefit/risk profile or as the result of
an important (pharmacovigilance or risk minimisation) milestone being reached.

o Additional risk minimisation measures
Prior to launch of LUXTURNA in each Member State the Marketing Authorisation Holder (MAH)
must agree about the content and format of the educational programme, including communication

media, distribution modalities, and any other aspects of the programme, with the National Competent
Authority (NCA).
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The MAH shall ensure that in each Member State (MS) where LUXTURNA is marketed, the product
is distributed through treatment centres where qualified staff (i.e. vitreoretinal surgeons and
pharmacists) have participated in the mandatory educational program about use of the product and
pharmacy training, in order to ensure LUXTURNA correct use so as to minimise the risks associated
with its administration and/or the administration procedure (increased intraocular pressure, retinal tear,
macular disorders, cataract, intraocular inflammation and/or infection related to the procedure and
retinal detachment, third party transmission).

Criteria for Study sites/treatment centres should include:

1. Presence of a specialist ophthalmologist with expertise in care and treatment of patients with
inherited retinal dystrophy (IRD);

2. Presence of or affiliation with a retinal surgeon experienced in sub-retinal surgery and capable
of administrating LUXTURNA;

3. Presence of a clinical pharmacy capable of handling and preparing AAV vector-based gene
therapy products;

Training and instructions for safe handling and disposal of affected materials for 14 days following
product administration should also be provided along with information regarding exclusion from
donation of blood, organs, tissues, and cells for transplantation after LUXTURNA administration.

The qualified staff (i.e. vitreoretinal surgeons and pharmacists) at the treatment centres should be

provided with educational materials including:

. Summary of Product Characteristics (SmPC);

o Surgical education for LUXTURNA administration, including description of materials and
procedures needed to perform LUXTURNA subretinal injection

or

o Pharmacy training manual, including information on LUXTURNA preparation and storage;

Patients and their caregivers should be provided with the patient information pack, including:

. Patient Information Leaflet (PIL), which should also be available in alternative formats
(including large print and as audio file);

o A patient card
o] Highlights the importance of follow-up visits and reporting side effects to the patient’s

physician.

o] Inform healthcare professionals that the patient has received gene therapy, and the
importance of reporting adverse events.

0] Contact information for adverse event reporting.

o] Patient card will be available in alternative formats including large print and as an audio

file. Information on how to obtain the special formats will be provided in the patient card.
. Obligation to conduct post-authorisation measures

The MAH shall complete, within the stated timeframe, the below measures:

Description Due date

SPKRPE-EUPASS: Non-interventional post-authorisation safety study 30 June 2030
(PASS): In order to further characterise the safety including long-term safety
of Luxturna, the applicant should conduct and submit a study based on data
from a disease registry in patients vision loss due to inherited retinal dystrophy
caused by confirmed biallelic RPE65 mutations.

AAV2-hRPE65v2-LTFU-01: In order to further evaluate the long-term 31 December
efficacy and safety outcomes of Luxturna in adult and paediatric patients with | 2031

vision loss due to inherited retinal dystrophy caused by confirmed biallelic
RPE65 mutations, the applicant should submit the long-term efficacy and
safety follow-up of trial participants who received Luxturna in the clinical
programme (15-year follow-up).
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ANNEX III

LABELLING AND PACKAGE LEAFLET
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A. LABELLING
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PARTICULARS TO APPEAR ON THE OUTER PACKAGING

POUCH

1. NAME OF THE MEDICINAL PRODUCT

Luxturna 5 x 10'? vector genomes/mL concentrate and solvent for solution for injection
voretigene neparvovec

2. STATEMENT OF ACTIVE SUBSTANCE(S)

Each mL of concentrate contains 5 x 10'? vector genomes of voretigene neparvovec.

3. LIST OF EXCIPIENTS

Excipients: sodium chloride, sodium dihydrogen phosphate monohydrate, disodium hydrogen
phosphate dihydrate, poloxamer 188, water for injections.

4. PHARMACEUTICAL FORM AND CONTENTS

Concentrate and solvent for solution for injection

1 vial concentrate
2 vials solvent

5. METHOD AND ROUTE(S) OF ADMINISTRATION

For single administration by subretinal injection into one (1) eye.
Dilute before use.

Read the package leaflet before use.

Subretinal use after dilution.

6. SPECIAL WARNING THAT THE MEDICINAL PRODUCT MUST BE STORED OUT
OF THE SIGHT AND REACH OF CHILDREN

Keep out of the sight and reach of children.

‘ 7. OTHER SPECIAL WARNING(S), IF NECESSARY

| 8.  EXPIRY DATE

EXP
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9. SPECIAL STORAGE CONDITIONS

Store and transport frozen at <-65 °C.

10. SPECIAL PRECAUTIONS FOR DISPOSAL OF UNUSED MEDICINAL PRODUCTS
OR WASTE MATERIALS DERIVED FROM SUCH MEDICINAL PRODUCTS, IF
APPROPRIATE

Discard unused product.
This medicine contains genetically modified organisms.
Unused medicine must be disposed of in compliance with the local biosafety guidelines.

11. NAME AND ADDRESS OF THE MARKETING AUTHORISATION HOLDER

Novartis Europharm Limited
Vista Building

Elm Park, Merrion Road
Dublin 4

Ireland

12. MARKETING AUTHORISATION NUMBER(S)

EU/1/18/1331/001

13. BATCH NUMBER

Lot

‘ 14. GENERAL CLASSIFICATION FOR SUPPLY

| 15. INSTRUCTIONS ON USE

‘ 16. INFORMATION IN BRAILLE

Justification for not including Braille accepted.

‘ 17. UNIQUE IDENTIFIER - 2D BARCODE

2D barcode carrying the unique identifier included.

‘ 18. UNIQUE IDENTIFIER - HUMAN READABLE DATA

PC
SN
NN
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PARTICULARS TO APPEAR ON THE INTERMEDIATE PACKAGING

CARTON

1. NAME OF THE MEDICINAL PRODUCT

Luxturna 5 x 10'? vector genomes/mL concentrate and solvent for solution for injection
voretigene neparvovec

2. STATEMENT OF ACTIVE SUBSTANCE(S)

Each mL of concentrate contains 5 x 10'? vector genomes of voretigene neparvovec.

3. LIST OF EXCIPIENTS

Excipients: sodium chloride, sodium dihydrogen phosphate monohydrate, disodium hydrogen
phosphate dihydrate, poloxamer 188, water for injections.

4. PHARMACEUTICAL FORM AND CONTENTS

Concentrate and solvent for solution for injection

1 vial concentrate
2 vials solvent

5. METHOD AND ROUTE(S) OF ADMINISTRATION

For single administration by subretinal injection into one (1) eye.
Dilute before use.

Read the package leaflet before use.

Subretinal use after dilution.

6. SPECIAL WARNING THAT THE MEDICINAL PRODUCT MUST BE STORED OUT
OF THE SIGHT AND REACH OF CHILDREN

Keep out of the sight and reach of children.

‘ 7. OTHER SPECIAL WARNING(S), IF NECESSARY

| 8.  EXPIRY DATE

EXP
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9. SPECIAL STORAGE CONDITIONS

Store and transport frozen at <-65 °C.

10. SPECIAL PRECAUTIONS FOR DISPOSAL OF UNUSED MEDICINAL PRODUCTS
OR WASTE MATERIALS DERIVED FROM SUCH MEDICINAL PRODUCTS, IF
APPROPRIATE

Discard unused product.
This medicine contains genetically modified organisms.
Unused medicine must be disposed of in compliance with the local biosafety guidelines.

11. NAME AND ADDRESS OF THE MARKETING AUTHORISATION HOLDER

Novartis Europharm Limited
Vista Building

Elm Park, Merrion Road
Dublin 4

Ireland

12. MARKETING AUTHORISATION NUMBER(S)

EU/1/18/1331/001

13. BATCH NUMBER

Lot

‘ 14. GENERAL CLASSIFICATION FOR SUPPLY

‘ 15. INSTRUCTIONS ON USE

‘ 16. INFORMATION IN BRAILLE

Justification for not including Braille accepted.

‘ 17. UNIQUE IDENTIFIER - 2D BARCODE

‘ 18. UNIQUE IDENTIFIER - HUMAN READABLE DATA
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MINIMUM PARTICULARS TO APPEAR ON SMALL IMMEDIATE PACKAGING UNITS

VIAL LABEL (CONCENTRATE)

1. NAME OF THE MEDICINAL PRODUCT AND ROUTE(S) OF ADMINISTRATION

Luxturna 5 x 10'? vector genomes/mL concentrate for solution for injection
voretigene neparvovec
Subretinal use

‘ 2. METHOD OF ADMINISTRATION

| 3. EXPIRY DATE

EXP

4. BATCH NUMBER

Lot

S. CONTENTS BY WEIGHT, BY VOLUME OR BY UNIT

Single-dose vial, 0.5 mL extractable volume

6. OTHER

Dilute before use.
Discard unused product.
Store at <-65 °C.
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MINIMUM PARTICULARS TO APPEAR ON SMALL IMMEDIATE PACKAGING UNITS

VIAL LABEL (SOLVENT)

1. NAME OF THE MEDICINAL PRODUCT AND ROUTE(S) OF ADMINISTRATION

Solvent for Luxturna

‘ 2. METHOD OF ADMINISTRATION

| 3. EXPIRY DATE

EXP

4. BATCH NUMBER

Lot

5. CONTENTS BY WEIGHT, BY VOLUME OR BY UNIT

1.7 mL extractable volume

6. OTHER

Store at <-65 °C.
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B. PACKAGE LEAFLET
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Package leaflet: Information for the patient

Luxturna 5 x 102 vector genomes/mL concentrate and solvent for solution for injection
voretigene neparvovec

vThis medicine is subject to additional monitoring. This will allow quick identification of new
safety information. You can help by reporting any side effects you may get. See the end of section 4
for how to report side effects.

Read all of this leaflet carefully before you are given this medicine because it contains important

information for you.

- Keep this leaflet. You may need to read it again.

- If you have any further questions, ask your doctor or nurse.

- If you get any side effects, talk to your doctor or nurse. This includes any possible side effects
not listed in this leaflet. See section 4.

What is in this leaflet:

1. What Luxturna is and what it is used for

2. What you need to know before you are given Luxturna
3. How Luxturna is given to you

4. Possible side effects

5. How Luxturna is stored

6. Contents of the pack and other information

1. What Luxturna is and what it is used for
Luxturna is a gene therapy product that contains the active substance voretigene neparvovec.

Luxturna is used for the treatment of adults and children with vision loss due to inherited retinal
dystrophy caused by mutations in the RPE65 gene. These mutations prevent the body from producing
a protein needed for vision and so lead to loss of sight and eventual blindness.

The active substance in Luxturna, voretigene neparvovec, is a modified virus that contains a working
copy of the RPEG5 gene. After injection it delivers this gene into the cells of the retina, the layer at the
back of the eye that detects light. This enables the retina to produce the proteins needed for vision. The
virus used to deliver the gene does not cause disease in humans.

Luxturna will be given to you only if genetic testing shows that your vision loss is caused by
mutations in the RPEGS gene.

2. What you need to know before you are given Luxturna

You will not be given Luxturna

- if you are allergic to voretigene neparvovec or any of the other ingredients of this medicine
(listed in section 6)

- if you have an eye infection

- if you have eye inflammation

If any of the above applies to you, or if you are unsure of any of the above, please talk to your doctor
before you receive Luxturna.
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Warnings and precautions
Before receiving treatment with Luxturna:

o Tell your doctor if you have signs of an eye infection or eye inflammation, for example if you
have eye redness, sensitivity to light, eye swelling or eye pain.
o Tell your doctor if you have an active infection of any sort. Your doctor may delay your

treatment until your infection is gone because this medicine may make it more difficult for you
to fight an infection. See also section 3.

After receiving Luxturna:

o Get immediate care from your doctor if your eye or eyes become red, painful, sensitive to light,
you see flashes or floaters in your vision, or if you notice any worsening or blurred vision.
o You should avoid air travel or other travel to high elevations until advised by your doctor.

During treatment with this medicine, the doctor inserts an air bubble in the eye, which is slowly
absorbed by your body. Until the bubble is fully absorbed, air travel or other travel to high
elevations may make the bubble expand and lead to eye damage, including vision loss. Please
talk to your doctor before travelling.

o You should avoid swimming because of an increased risk of infection in the eye. Please talk to
your doctor before going to swim after receiving treatment with Luxturna.
o You should avoid strenuous physical activity because of an increased risk of injury to the eye.

Please talk to your doctor before beginning to engage in strenuous physical activity after
receiving Luxturna.

o Some people develop cataracts. A cataract is clouding of the natural lens inside the eye that can
make it harder to see clearly. The development or worsening of cataracts is a known
complication of the eye surgery that will be required before you receive Luxturna. There is an
additional risk of cataract if the lens inside the eye is damaged by the needle used to inject the
medicine into the back of the eye.

o You may have temporary visual disturbances, such as light sensitivity, and blurred vision. Tell
your doctor about any visual disturbances that you experience. Your doctor may be able to help
reduce any discomfort caused by these temporary disturbances.

o Some medicine may be present in your tears. You and your caregiver should place any used
dressings and waste material with tears and nasal secretions in sealed bags before disposing of
them. You should follow these precautions for 14 days.

o You and your caregiver, especially if pregnant, breast-feeding or with a suppressed immune
system, should wear gloves during dressing changes and when disposing of the dressings and
other waste material. Follow these precautions for 14 days after the treatment.

o You will not be able to donate blood, organs, tissues and cells for transplantation after you have
been treated with Luxturna.

Children and adolescents
Luxturna has not been studied in children under four years of age.

Other medicines and Luxturna
Tell your doctor if you are taking, have recently taken or might take any other medicines.

Pregnancy, breast-feeding and fertility
If you are pregnant or breast-feeding, think you might be pregnant, or are planning to have a baby, ask

your doctor or nurse for advice before being treated with Luxturna.

The effects of this medicine on pregnancy and the unborn child are not known. As a precaution, you
should not receive Luxturna while you are pregnant.

Luxturna has not been studied in breast-feeding women. It is not known whether it passes into breast
milk. Ask your doctor whether you should stop breast-feeding after receiving Luxturna.

There is no information on the effect of Luxturna on male or female fertility.
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Driving and using machines
You may have temporary visual disturbances after receiving Luxturna. Do not drive or use heavy
machines until your vision has recovered. Talk to your doctor before resuming these activities.

Luxturna contains sodium
Luxturna contains less than 1 mmol sodium (23 mg) per dose, i.e. essentially ‘sodium-free’.

3. How Luxturna is given to you

Luxturna will be given to you in an operating room by surgeons experienced in performing eye
surgery.

Luxturna is given under anaesthesia. Your doctor will talk to you about the anaesthesia and how it will
be given to you.

Your doctor will carry out eye surgery to remove the clear gel inside the eye, and then inject Luxturna
directly under your retina, the thin light-sensing layer at the back of that eye. This will be repeated on
your other eye at least 6 days afterwards. You will need to stay for post-operative observation for a
few hours after each procedure to monitor your recovery and watch for any side effects from the
surgery or the anaesthesia.

Before Luxturna treatment is started, your doctor may prescribe a medicine that will suppress your
immune system (the body’s natural defences) so that it will not try to fight the Luxturna when it is
given. It is important that you take this medicine according to the instructions given. Do not stop
taking the medicine without first talking to your doctor.

If you are given more Luxturna than you should be

As this medicine is given to you by a doctor, it is unlikely that you will be given too much. If it does
occur, your doctor will treat the symptoms as necessary. Tell your doctor or nurse if you have any

visual problems.

If you have any further questions on the use of this medicine, ask your doctor or nurse.

4. Possible side effects
Like all medicines, this medicine can cause side effects, although not everybody gets them.
The following side effects may happen with Luxturna:

Common (may affect up to 1 in 10 people)
o Deposits under the retina

The following side effects may happen with the injection procedure:
Very common (may affect more than 1 in 10 people)
o Redness of the eye

o Cataract (clouding of the lens)
o Increased pressure in the eye
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Common (may affect up to 1 in 10 people)

Break in the retina

Eye pain

Eye swelling

Detachment of the retina

Nausea (feeling sick), vomiting, abdominal (belly) pain, lip pain
Change of the electrical activity of the heart

Headache, dizziness

Rash, facial swelling

Anxiety

Problems associated with the placement of a breathing tube in the windpipe
Breakdown of the surgical wound

Not known (frequency cannot be estimated from the available data)
o Clouding in the gel-like substance inside the eye (vitreous opacities)
o Atrophy of the (chorio)retina

Damage to the tissues of the eye may be accompanied by bleeding and swelling and an increased risk
of infection. There is reduced vision in the days after surgery that usually improves; tell your doctor if
vision does not return.

Reporting of side effects

If you get any side effects, talk to your doctor or nurse. This includes any possible side effects not
listed in this leaflet. You can also report side effects directly via the national reporting system listed in
Appendix V. By reporting side effects, you can help provide more information on the safety of this
medicine.

5. How Luxturna is stored

Luxturna will be stored by the healthcare professionals at your healthcare facility.

Concentrate and solvent must be stored and transported frozen at <-65 °C. Once thawed, the medicine
should not be re-frozen and should be left at room temperature (below 25 °C).

Do not use this medicine after the expiry date which is stated on the label and carton after EXP.

6. Contents of the pack and other information

What Luxturna contains

- The active substance is voretigene neparvovec. Each mL of concentrate contains 5 x 10! vector
genomes (vg). The concentrate (0.5 mL extractable volume in a single-dose 2 mL vial) requires
a 1:10 dilution prior to administration.

- Each dose of diluted solution contains 1.5 x 10!! vector genomes of voretigene neparvovec in a
deliverable volume of 0.3 mL.

- The other ingredients of the concentrate are sodium chloride (see end of section 2), sodium
dihydrogen phosphate monohydrate (for pH adjustment), disodium hydrogen phosphate
dihydrate (for pH adjustment), poloxamer 188 and water for injections.

- The solvent contains sodium chloride (see end of section 2), sodium dihydrogen phosphate
monohydrate (for pH adjustment), disodium hydrogen phosphate dihydrate (for pH adjustment),
poloxamer 188 and water for injections.

What Luxturna looks like and contents of the pack
Luxturna is a clear, colourless concentrate for solution for subretinal injection, supplied in a clear

plastic vial. The solvent is a clear, colourless liquid supplied in a clear plastic vial.

Each foil pouch includes a carton containing 1 vial of concentrate and 2 vials of solvent.
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Marketing Authorisation Holder
Novartis Europharm Limited
Vista Building

Elm Park, Merrion Road

Dublin 4

Ireland

Manufacturer
Novartis Pharma GmbH
Roonstrasse 25

90429 Nuremberg
Germany

For any information about this medicine, please contact the local representative of the Marketing

Authorisation Holder:

Belgié/Belgique/Belgien
Novartis Pharma N.V.
Tél/Tel: +322 24616 11

Boarapus
Novartis Bulgaria EOOD
Ten: +359 2 489 98 28

Ceska republika
Novartis s.r.o.
Tel: +420 225 775 111

Danmark
Novartis Healthcare A/S
TIf: +45 39 16 84 00

Deutschland
Novartis Pharma GmbH
Tel: +49 911 273 0

Eesti
SIA Novartis Baltics Eesti filiaal
Tel: +372 66 30 810

EXpLGoa
Novartis (Hellas) A.E.B.E.
TnA: +30 210281 17 12

Espaiia
Novartis Farmacéutica, S.A.
Tel: +34 93 306 42 00

France
Novartis Pharma S.A.S.
Tél: +33 1 5547 66 00

Hrvatska
Novartis Hrvatska d.o.o.
Tel. +385 1 6274 220
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Lietuva
STA Novartis Baltics Lietuvos filialas
Tel: +370 5269 16 50

Luxembourg/Luxemburg
Novartis Pharma N.V.
Tél/Tel: +322 246 16 11

Magyarorszag
Novartis Hungaria Kft.
Tel.: +36 1 457 65 00

Malta
Novartis Pharma Services Inc.
Tel: +356 2122 2872

Nederland
Novartis Pharma B.V.
Tel: +31 8804 52 111

Norge
Novartis Norge AS
TIf: +47 23 05 20 00

Osterreich
Novartis Pharma GmbH
Tel: +43 1 86 6570

Polska
Novartis Poland Sp. z o.0.
Tel.: +48 22 375 4888

Portugal
Novartis Farma - Produtos Farmacéuticos, S.A.
Tel: +351 21 000 8600

Romaéania
Novartis Pharma Services Romania SRL
Tel: +40 21 31299 01



Ireland Slovenija

Novartis Ireland Limited Novartis Pharma Services Inc.
Tel: +353 1 260 12 55 Tel: +386 1 300 75 50

Island Slovenska republika

Vistor hf. Novartis Slovakia s.r.o.

Simi: +354 535 7000 Tel: +421 2 5542 5439

Italia Suomi/Finland

Novartis Farma S.p.A. Novartis Finland Oy

Tel: +39 02 96 54 1 Puh/Tel: +358 (0)10 6133 200
Kvnpog Sverige

Novartis Pharma Services Inc. Novartis Sverige AB

TnA: +357 22 690 690 Tel: +46 8 732 32 00

Latvija United Kingdom (Northern Ireland)
SIA Novartis Baltics Novartis Ireland Limited

Tel: +371 67 887 070 Tel: +44 1276 698370

This leaflet was last revised in

Other sources of information
This leaflet is available as an audio file and in a large print from the web site:
http://www.voretigeneneparvovec.support

Detailed information on this medicine is available on the European Medicines Agency web site:
http://www.ema.europa.cu.

The following information is intended for healthcare professionals only:

Instructions for preparation, accidental exposure and disposal of Luxturna

Each carton containing 1 vial of concentrate and 2 vials of solvent is for single use only.

Accidental exposure must be avoided. Local biosafety guidelines for preparation, administration and

handling of Luxturna should be followed.

- Personal protective equipment (to include laboratory coat, safety glasses and gloves) should be
worn while preparing or administering voretigene neparvovec.

- Accidental exposure to voretigene neparvovec, including contact with skin, eyes and mucous
membranes, is to be avoided. Any exposed wounds should be covered before handling.

- Treat all Luxturna spills with a virucidal agent such as 1% sodium hypochlorite and blot using
absorbent materials.

- All materials that may have come in contact with Luxturna (e.g. vial, syringe, needle, cotton
gauze, gloves, masks or dressings) must be disposed of in accordance with local biosafety
guidelines.
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Accidental exposure

- In the event of an accidental occupational exposure (e.g. through a splash to the eyes or mucous
membranes), flush with clean water for at least 5 minutes.

- In the event of exposure to broken skin or needlestick injury, clean the affected area thoroughly
with soap and water and/or a disinfectant.

This medicine contains genetically modified organisms. Unused medicinal product must be disposed
of in compliance with the local biosafety guidelines.

Preparation

Preparation of Luxturna should be performed, within 4 hours of beginning the administration
procedure, in accordance with the following recommended procedures performed under aseptic
conditions.

Thaw one single-dose vial of concentrate and two single-use vials of solvent at room temperature.
Gently invert the thawed solvent vials five times to mix the contents.

Inspect for any visual particulates. Any anomalies or appearance of visual particulates should be
reported to the Marketing Authorisation Holder and product should not be used.

Transfer 2.7 mL of the solvent taken from the two thawed vials and dispense into a sterile 10 mL glass
vial using a 3 mL syringe.

For dilution, transfer 0.3 mL of thawed concentrate into a 1 mL syringe and add it to the 10 mL sterile
vial containing the solvent. Gently invert the 10 mL glass vial at least five times for proper mixing.
Label the 10 mL glass vial containing the diluted concentrate as follows: ‘Diluted Luxturna’.

Do not prepare syringes for injection if the vials show any damage or if any visual particulates are
observed. Prepare the syringes for injection by drawing 0.8 mL of the diluted solution into each sterile
1 mL syringe. The product filled syringes should then be transferred in a designated transport
container to the surgical suite.

Posology

Treatment should be initiated and administered by a retinal surgeon experienced in performing
macular surgery.

Luxturna is a single-use vial for a single administration in one eye only. Each single dose of

1.5 x 10" vg will be delivered into the subretinal space in a total volume of 0.3 mL per eye. The
individual administration procedure to each eye should be performed on separate days within a close
interval, but no fewer than 6 days apart.

Immunomodulatory regimen

Prior to initiation of the immunomodulatory regimen and prior to administration of Luxturna, the
patient must be checked for symptoms of active infectious disease of any nature, and in case of such
infection the start of treatment must be postponed until after the patient has recovered.

Starting 3 days prior to the administration of Luxturna to the first eye, it is recommended that an
immunomodulatory regimen is initiated following the schedule below (Table 1). Initiation of the
immunomodulatory regimen for the second eye should follow the same schedule and supersede
completion of the immunomodulatory regimen of the first eye.
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Table 1 Pre- and post-operative immunomodulatory regimen for each eye

Prednisone (or equivalent)

3 days prior to Luxturna | mg/kg/day

Pre-operative

administration (maximum of 40 mg/day)
4 days Prednisone (or equivalent)
(including the day of 1 mg/kg/day
administration) (maximum of 40 mg/day)
Prednisone (or equivalent)
Post-operative Followed by 5 days 0.5 mg/kg/day

(maximum of 20 mg/day)

Prednisone (or equivalent)
0.5 mg/kg every other day
(maximum of 20 mg/day)

Followed by 5 days of one dose
every other day

Special populations

Elderly

The safety and efficacy of voretigene neparvovec in patients >65 years old have not been established.
However, no adjustment in dosage is necessary for elderly patients.

Hepatic and renal impairment
The safety and efficacy of voretigene neparvovec have not been established in patients with hepatic or
renal impairment. No dose adjustment is required in these patients (see section 5.2).

Paediatric population
The safety and efficacy of voretigene neparvovec in children aged up to 4 years have not been

established. No data are available. No adjustment in dosage is necessary for paediatric patients.

Method of administration

Subretinal use.

Luxturna is a concentrate for solution for subretinal injection that requires thawing and dilution prior
to administration.

This medicinal product must not be administered by intravitreal injection.

The product is administered as a subretinal injection after vitrectomy in each eye. It should not be
administered in the immediate vicinity of the fovea to maintain foveal integrity.

The administration of voretigene neparvovec should be carried out in the surgical suite under
controlled aseptic conditions. Adequate anaesthesia should be given prior to the procedure. The pupil
of the eye to be injected must be dilated, and a broad-spectrum microbiocide should be topically
administered prior to the surgery according to standard medical practice.

Precaution to be taken before manipulating or administering the product
Personal protective equipment (to include laboratory coat, safety glasses and gloves) should be worn

while preparing or administering voretigene neparvovec.

Intraocular pressure should be monitored prior to and following administration of the product, and
managed appropriately.

Following the administration, patients should be instructed to report any symptoms suggestive of
retinal detachment or endophthalmitis without delay and should be managed appropriately.
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Follow the steps below to administer Luxturna to patients:

Diluted Luxturna should be inspected visually prior to administration. If particulates,
cloudiness, or discoloration are visible, the product must not be used.

Connect the syringe containing the diluted product to the extension tube and subretinal injection
cannula. The product is slowly injected through the extension tube and subretinal injection
cannula to eliminate any air bubbles.

The volume of product available for injection is confirmed in the syringe, by aligning the
plunger tip with the line that marks 0.3 mL.

After vitrectomy is completed, Luxturna is administered by subretinal injection using a
commercially available subretinal injection cannula introduced via pars plana.

Under direct visualisation, the tip of the subretinal injection cannula is placed in contact with
the retinal surface. The recommended site of injection is located along the superior vascular
arcade, at least 2 mm distal to the centre of the fovea. A small amount of the product is slowly
injected until an initial subretinal bleb is observed, and then, the remaining volume is slowly
injected until the total 0.3 mL is delivered (Figure 1).

Figure 1  Tip of the subretinal injection cannula placed within recommended injection site

(surgeon’s view)

Inferior

“~. Subretinal injection
cannula

"~ Recommended
injection area

Superior

At the completion of the injection, the subretinal injection cannula is removed from the eye.
Fluid-air exchange is performed, carefully avoiding fluid drainage near the retinotomy created
for the subretinal injection.

Supine head positioning is initiated immediately in the post-operative period and, upon
discharge, patients should be advised to rest in a supine position as much as possible for

24 hours.

After injection, any unused product must be discarded. The back-up syringe may not be
retained. Refer to local biosafety guidelines applicable for disposal of the product.
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PWrENT-HRE AR E L TCERS N, W7 LLYERPERS s+ RIZ L 5 IRD &2k & iz
RREEEZAT DAL O/NEEE TO LTWSSS DA ZIEIL, 4 LAHRER (101 3B & 00 102 3
BR) THER S, HUAHRBRTH 2 301 R TGt S 7z, HEEREKIRHH TH 5K E &5
T 572, FICHREOEREE (BPTHE, #IAT) T OEMEEZFHM L7, 301 BEBRTIE, FEFHM
THH Tdh D LTWESS DM F 4% 5 1 4 D MLMT A 2 7 D_— R T A )6 DI B DO FER
7= (P ABE - XHREE) (X216 THY, BRI THERENAZONT (p=0.001) . £7z, STARET
BRI E®ROH HhE L EZ HBND MLMT 227 1 (BEL~LT 1 B % ERll-7-,

BIIREEAME B e OER A H OFE R B 6, LTWS8S DX 7 ¢ v ARSIz, 301 ik
BRClE, LTWSS88 &Ml P45 L7-WBRE 2B W T, FST TRX— AT A & 2 logy(cd.s/m?)
EBZ DU, ThbbMEARONRE D 100 fFLA EOSFEEZ /R Uiz, HEF RO THN—




Novartis Confidential Page 5
CTD 1.8.2 »hee, HHRXIIMEE (F) . AERVAEXFERAE (F) RUZDOFRERNL
LTW888A1l/voretigene neparvovec

ATA DD DRENTRENTZ, 512, VFQ OFEMNS, HHEREDUEN H i A TFEEDO
BRI DR D 2 LR STz,

LTW8S88 # 5.4 ke 8 FEDT — Z b, LTWS8S DI HIC LV, EHICHT- v BERERIR ) K Ot
FMSBEDUCEDHEFF SN D Z E /RS Tz,

DLk, BERERITLI R OIS RE A S & & F 70548 TRl L 7245 5L, i7" L /L1 RPE6S 15 128
\Z& 5D IRD BE k925 LTWS8S O — B L7=_3 7 1 v M RE T,

HAR AN DG 7 LU RPEBS i /n A RIZ X 5 IRD B x4 & Lz A11301 5852 T LTWSSS
DAEIENHER SN, BARANERE Tk, LTWSSS DM F#45- 1 4£#I12, FST RNA_—RA T A
L THEEL, 301 R & RO O UEEDR 2 HivTz, 301 s BROFE R MLMT
& FST I CRAFRAEBARRAE O b TE Y, ARAERE BN TS, LTWESS 512 L 58
R OWERHIRF IS, BIKEHEEE Th 2B LK ORI OMR1 DS, BARAOHT L
JUPH RPE6S Hn - A #IZ L 5 IRD B ICH L, LTWSSS HGIZL DR T 4 v MAVURENT,

LTW888 DGR FER TIL, #4540 (89HR) |2 LTWSSS A HEM T 5 - X4, LTWSSS Z ifiR (=
BTG L7e OB L CRATH 72, WTNOBKRRBRTH, ST XITAFEFZICL
DHIEITRO b oo, PR IR G FHEEED Y LB SN AEEFRDIZLE AL
TR I EE Th o7, F2, 1FEAEPUE ITAEIZ X VEK L,

VL E, BERGRERIZIS T D AR OB O R H T L L RPESS s 122 #(Z L % IRD
BEIZT 5 LTWSSS OF HMEN /R ENT=Z Linh, WFERhEE, 2R UIMEREZ Tl 7 Ltk
RPE65 Ein A RIC L D BHMIK S X ha T ¢ —] ERIE LT

1.3 e, HRXITEREICEHET 2EALDOEE (F)
(D)IEEZHIAIZ L W RPE6S AL - 7 LAMEDERNHR S - BEIHREGETH L,
QAL T 2B KRG T &,

1.4 RhEE, DRRIFTEREICEEET SERALDIEE (F) OFTERA
LTW888 DG IRFAER Tlx, M7 L /L1 RPEES BIRFARICK D BIEMEREES A hr 7 —&
P SN BEDO I L, +o7e EFMERA R SN BE ERE Lz, LTW888 DK
BRICEIM LT _RCOWBRE L, WERZE4ICo»b 6T, MAamE (101 A5, 301 6k
CLIA (Clinical Laboratory Improvement Amendments) 3 EMERS, A11301 &R : / SLT7 ¢ 2400
FRE L7oARERI] Cli7 L RPEGS BinF A O oy B 5T 2 i L, EERKHER~0
ML, T EEFNZEOREEICL VR L, S512, LTWSSS DIEHF2EET 5 &,
E0ZL DEFREBMRAE AT 2B 6NBEDHN, LTWESSIZL D X7 1 v b & HifE
TEH BN,

ZOZEMND, LTW88 DT ¢ v MM CTE HEbI R EE ZBIRT 572012, 2hig, 2
P TMEREIC BT 2 EOEZEOHEICE W T NEEFIMAIC L Y RPESS s D7 L L
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PEOEREPHERB S NIZEBETRET D2 L, | kO oA mdEmae A9 5 88 k5T
HT L, | BENTNWEBWET S Z & & Le, T4 miie oA T, MR EICrE3
2 B2 A9 D IRBHE DS BRI IS W CTHET 2,

2 AZERUVABRXEBERAE () , RERUARXEERAZE
[CRIET HEALDEE () RUZDRERM

2.1 BZERUVAEXIIFERAAZE ()
WH, 1.5X100 7 X —24 7 A (vg) /03 mL Z &5 IROMEE FICHRE#ST 5, FIR~DHE
TG, HWRERBETERL, 6 HULEHITDHZ &,

2.2 RAZERVAEXREIERAAZ (8) ORERRL

FER OHEIER T EE, B 1THERE (101 FRBR L O 102 3ABR) , & I FERER (301 Bk
J OV A11301 3RBR) , K OERRIREABR D pldis &2 SLICRRE LTz,

101 B TIL, W7 L/LYE RPE6S Bin AR %2 H T %5 IRD BEZKRIZ, 1.5x100vg/150 uL
(EHE=A—F, n=3) , 48x100vg/150 uL (FHE=AH—K, n=6) , 1.5x 10" vg/300 uL
(FH®E=aAR— bk, n=3) ®LTWS888 & FHIRIZHEIMEEL N &5 L 7cBRD 2 & A %0 2 3l L
oo ZOFEER, WTFNOMETSH LTWSSS LEHEDH V Ll SN AFHEZRILRL, Btk m
77 AERERTH o 72, BIRBNZFHE L2 A2 EOfRERIEL, WTnoH&Eas— N Tb itk
DWENRA LN, HEaA— NE TR HERISEZA N o7, Ziug, #ERE O
i, FERORRELEFER, thoBEMEMEEBE SR OB R, MEEEEOEITRE, BRI,
/NEHOBIERE DFRE, LTWS88 DIt G, MU HEOIXL DX, KIKDEIZEHE LT
LB Z b, 101 EOFRERND, EKHEIFR— N b LR OAEINEOBLR TZY 72
HETHDLEEZE2 NN, 3O5O0HED Y bEHEaAR— FOIEKEN 300 L THY, KHE
O HE R — O 150 uL & T, LTWSSS 23D L 0 IRFiPHIC W& 7= v, #5RaE ICE
PR3 7 0y FELELTAREENEWE B X BN, -, FEERRBROKSENS, &H
HAR—FD15x 100 vg X THEE LIz, X727 —RENSEEDL Z LIZXL HEHIRE
PERBLO U 27 BT HAREMEDN RSN —FHT, EBREELEVOIHLNRTET AT
MR ENeholz, LEN->T, 101 REROMEEREBR TH D 102 B KL O 301 AR T
1.5 x 101 vg/300 pL 2 AV 5 Z & & Lz, FAEICOWTIE, 101 588k, 102 B2 MK OVE L)
PERAE, W ONCIEERIRARBROR RS, WIR~OME N5 NEY Th 5 & s,
LTW888 D i IR ~D#aME N 5.4, SHMUIR~OEG-AIIZ, MM & 5% P WIS 2 /TRt o
oD FINEIHELFETE WM, WRICRGMBEZ AT T-HRITEZVED, 7—RA 2 =R
WCBE T DA ERGIEICE Y A7 H/NRIZMA 52 L OTEL2HMZZBE LT, 1IRENS 2
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IRE OBEMEEZ 6~18 BIZRE LTz, LIk, 12 TR LEEBY, 301 REBROMGERICKESE,
FAVE R OV 8 SR E Y VE DR EIMEDS 3R S 47z,

—7J7, HARANDOW®T L)L RPE6S i#fs 28 RIC L 5 IRD BE x5 & L7z A11301 RBR CTHW
ToHE - HEE, 301 B WO HE - HEEFE—TH 5 1.5x10" vg/300 uL, 1HRENS
2@9@&5%%%6~m5kbk0mﬁmk%é%%W%mﬁﬁkiaﬁkkﬂlk’xwf
R AP FRY 7 2R/ 2 &, LTW8SS NmiT o k4 & LICBIn IR CTh » RIRAZEIT
Flz< Wz &nn, HE - HEORERMIEA AN %L%ﬁ%?%@,ﬂﬂﬁﬁkﬁ*@ﬁ%'
HEZHWD Z &3t & & 2 70, A11301 SRBRICHHA AN BV B AR ANEREET 44 & Do
72, FEMER WL EMOREROMBHUNIRA R H 5 b O OENEORRIE, 301 3Bk & afE
OMRETH T, £, LRMEOFEIZILTWSSS TINE TIZHRO LN TV DLl Tr 7 7
ANEFRERTH Y, ARNIFAOLEMOBEITR D b oT,

LIRES 2 IRE O GHIEE 6 A & BV GRIFRE CIMT 2 MM, & 0B (301 &
N A11301 3BR) TRREI N 6~18 HEBEIZ, [HIR~OME T G1%, BV 5 MR T%E
ML, 6 HAEBTFDHZ &, | L7 Ebto%%m@7vb yuroREMREES T2 L,
SHICIRE & 2B CHgREDN R 2WIMZE T2 L2 BMICHREMEZ 6 HMLL L & 5%
ELTWD, —77, 1IRALD 2IRE ORGMBEO ERIE, ERER TOFM=E0F AR, &=
WIEER LB EORNEOEFREEZEL, RELBRNWI & & LT,

PLE, LTWS8S OH#ELEHYE « &% [@u, 1.5x101 7 X —/4 ) & (vg) /0.3 mL Z4&IROHE
R FICHRBIR 5T 5, FIR~OMEBE TG, SR GHRTEEL, 6 AU EHITHZ &,

| ERRETAHZ &) &I LT,

2.3 RERUVARBXIIGEAAEICREET 2ERALDOIE (F)

AREEHEOITL F=VARY (RERAERAENRIBRERTAA K) OkEAZE

) v F=ynry UIREMEORIBEREAT 0 A ) OG5 O 5 O 54
2, BYYEOAELZ MR L, BYWENRO bNIGAIE, FETL ETT L =y v oo
BH ARG LRNT &y

Q) AihZx 1IRBICEET 53 ARG, TREZEBIZTL =Y v 0552175 ZLNE

FLW, 2IREOT LV F=y o OIT 1 IREOT L F=ya v EHELF LAY 2—

MZHEY, TIRED T L F=Y rrORERET LT RWEAE, 2IREOT L F=Y

0y DORGAT Y a2 — VEERET D,

£ T R=y o o5k

AP GET | 53 BRI 7L R=Y v I mgkgH (HEK40mg H)

A b5% |4 HRE (KRG HEZS | 7V =Y v I mgkg/H (K40mg/H)

[5)
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D% 5 HH ZFL R=Ynr>05mgkg/H (FK 20 mg/

ED)

ZO%, 1HBXIZS5H | 7L =Y 05mgkgf@H (K20 mg/

W5 (1, 3, SEAK | B)

#5)

AEDOFERVBETRSFIE

(3) AFhIFHRG-ANC A 2 HHARIR T 10 f5ART 2 2 &, RO, H#EETHREIZEL T
LU TFORICERT A2 L, -, FARNSEEG ETO—EOFIEOFEMIL, RIEKEE
FEPRUET MUK OFN~ =27 VESRT 52 L, ( [BRAERKOERHIM%E] ©

HZ )
D) KZ7 ZANDONAA T =TT 4 F xRy PN (ZEFrEXRy ) TEEICH
#yHZ L,

2) WU S 72 A K OV A BRI 2 SR TR BtE, ARG EG-R10 4 R LINICRIT 5
Tl FRERU T A R OB AR L AR RS L7 2 &

3) KD BN ERFECE A L, FIEICHE - TR EZRT S Z L,

4) FANANCHEE ST 0, o b2 TV, #EE, AL ORISR T E 3 4
BHETHZ L,

5) BERNCARMBOREBEZME L, RRWE, B0 LKOEARRD LNTGEITIE, A
EERG LN L,

6) I TARZEIBRL, FLEDS 2mm ML RN IAALEICARS TG T2 ENLEE LY,
( M2, BEARKARNER] OBEEM)

7) AdnlX, BEAICELTH L,

Q) AR HIZIX, OOLNTZMEE TR G I =2 — VIR AT v a T a—T %
MLUFNEIC > THET 52 L,

9) MM FIZ7 L7 (bleb) BRI NDETARLEZD-L VELEL, ZOHAF 03mL %
FRIC G52 &

10) R ITEHITMBEMIZ RS E 5 Z &,

11) FIREZRRR U ANENL T 24 BRI ZFRICT 2 K O BFITHRET 5 2 &,

4) ERBORBOIKR, AT ARG NGRS, YRR & LT, SEEERS
DO FNENZAE > TIEEEZATV, WUNCHEREST 52 &,
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2.4 RAERUVRABXIIERAEICEAET SERALOEE (F) OHRER
#l

LTW888 #5Hi#&DTL F=vny (RIZAEAENEBEEEXTOA F) Ofk5H%
FERRBR CIX, 7 X — 172 FXILRPE6S ¥ > /37 I T HREINED U A7 K F &+
L7728, LTW888 DA MR~DHMNE N & G-Ri2 ISR O RIBRE AT v A Fadkb Lieny, i
SOFIRANRIEE D272t EOBEKRRBSITRD ONRhotz, TR, KRB L RIS
LTW888 DA IR ~DHEME F ¢ 5-7i12 1, MOBIBEEAT 0 A ROFELGE(TH 2 & E#E LR,

LTWE88 DA X UHEE T & 5FIE

LTW888 DM} O F G- iU c i S5 K 5 CCDS 258 | Eit ¢ X FHIH 4
BRE LT, stdEF L, AL SREETO—EHOFIEEZEE L TV 5D

%EﬁLET BRI LR AR B & O A E 2, 2hRE, AVRSUIMERE () , e,
BRSUIVEREIZBAIE S 2 EoiER (%), MIEMOHEXIFER 7L (8%) KOHELOH
%X@ﬁ%ﬁﬁuﬁﬁféﬁmimgﬁ( ) BUTDEBY & LT,

(%hee, HRXILMHERE
7 LUk RPE6S AR 1A RIC L 2 BEEEMIK S A hr 7 ¢ —
(hee, HHRXITMHEEICEET 2ERALDEE)
(D)EEFHIAIC LV RPE6S BIG DMl 7 LAMEDERNHR SN I-BEIHEGTH L,
(2) WA LY+ A 2 2 2 L AR S B E LR T 5 2 &,

(AiZRURAEXIEFERAE]

HWHE, 1.5x101" ~7 Z—5 7 I (vg) /0.3 mL Z&IROMEE TIZHE# 5325, FIR~OMEET
b0k, BOBRERRECTE/mT S, 6 ALl EHITEZ L, F—RA~OALOFHEGIT L2
ek,

(RERUVAEXIIFERAZICEET 2FERALDEE)

KEDHATLRZ N BERURPESS 2 /Y BICHT H5REGED AVEBREEME LT
AGEBEERHZEOTL FZVAY (RIZAZEAZEVRIBERERTOA F) OF5HE

)7V k=vnry (LFIFAEHEORIEKEAT oA F) OGHETROARSGO& LRI
JRUYEO A 2R L, BYYENRO b8 i&@%¢¢b,@@bfﬂ%7v%%/
2 RORGORG 2179 2 &,
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QAMEZ VIREICEET 23 HEIND, TREZBILS LV =y rrof521752L, 2R
HOZF L F=Yaro5HBIZ1IIBEO T L F=Y a b LFE LAY Y 2 —/Ii/EW,
IIREDOT L R=ymrOFEGERETLTHRWEGEIE, 2IREOT LV F=yr 0527
Va—VEEET S,

# T R=yurokb 5k

AP GaT | %53 B2 3 HH 7L RF=Y o 1 mgkgH (xK40mg/H)
4 HHE (RibiBHZE 7L R=vrr 1imgkgH (HK40mg H)
ie)

D% 5 HiH 7L =1 05mgkg/ H (K20 mg/

ENTE SER H)

ZTD%, 1 BBXIZSHE | v =Yy v 05mgkegfEH (KA 20 mg
5 (1, 3, SHEICH H)
5.)

A O K O T % 5-FNIE
Q)RS E-AN A &2 FAAFIE T 10 f5AIRT 25 2 & RO, #EEE TG EER

WZATH L b, UTORICEET AL, /2, I ORE ECo—@#HO FIEKLOMEH

TOEMEOFME, MEPCEEE MR T I~ =2 TV EESRT L2, (IR IER
OE IR E] DEB )

DB S 7= S M OV R A BRI 2 SRR CRBeg, AL L, MR 4 BRI 5%
SETT5HI & MREL 7o A K OV 2 PR IR L7zn 2 &

)TN HIE S CTovD, Ho /2B Z 1TV, RS, A0 & ORI R R AT it B 36 & &
H5+nz L,

NFEERNCAR S OREL MR L, RIRWE, B KOEERRD bNEHGITE, Ak
B LNz &,

O FERAEGIRR Lictk, REEEGT 5, KX EAFMET —7— Riho7c= U 7T, H
DED 2mm PL BB E ISR G T Z EREE LY, ( REEAREANEE] O
Z )

5) M TIZ7 L7 (bleb) NMALRSNDETAME DS WD ETOEE L, ZOKE
At 0.3 mL ZFRERICER 575 2 &,

6) I TE HITMEMIZ IR b5 2 &y

7) FIREZRRR O AMEAML T 24 FEMZLHICT 5 L O BEITHRET 5 2 &,

@) FERBORLOIRIR, A TV ROEG AR EES, BEEED L LT, & EREE

D TFNAZHE > THEEHEZITV, WUNCHFEEST L L,

i

=

T
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H R
H TR ettt ettt ettt et ettt ettt et et ettt a et ettt ettt anr s 2
T BRI oo 3
1.1 BEIE (Z2) oot 3
2 ettt 4
2.1 EEIE * ZEIE (Z2) ot 4
2.2 T B L () DFETERRIL oo 4
B B T T oottt 4
31 EHAEE ROBEICTEEICEAT DI L) (B s 4
32 MAEE ROBFITERICEAT2ZE) () ORERM e 5
4 HBEIRFEARITTETEAM oottt 5
4.1 FI R HAIITETE  (Z2) oo 5
42  EBERFEANEE (B) ORRERRIL oo 6
5 REA  BIEFIIH oo 7
5.1 REA « BITEFT (Z2) oot 7
5.2 AREA - BIWEH (8) DOFETERRML (oo 8
6 I, PEI, FRILIR R OV EE AR oo 9
6.1 it PElm, RHIE L OVNEFEASOTEH (Z2) e 9
6.2 b, PEfw, BHSEMKOVNREAOBEH (52) OREBRIL o, 9
T B DHLOTETERR .ot 10
7.1 ZDMDTETE (Z2) oo 10

7.2 FOMDVETE (Z2) DOFETEARIL <ot eeeen 10
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o
1 &

1.1 BE (B
BEOMEET, FERMDEGHRIR O L Ok rHE 2, g (R) ZUTOLBY L LE,

[B&]

1. BEFROEHIBEEFEAEHZETL. EEURECX O T 1 —ICET 5 +5 74
BRUBRRZETHIEMILVICHEET (EHT) FHICETLI+040ME. BREUE
MEHTHEMLS. AROBRKRERBEERVESEREOMFE LT +7ICER/LI-LT.
BEERERCR FO 7 —DBERICERLIAHINES-ERERBICE T, KatEdE
SN DEFICDONTOARET B L,
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2 2SR
2.1 B -EIE (F)

[(#5 - i)

1 AR

2. ARdhORSTIK LIsBUEDRBERERE D & 5 B

3. IRSGTIRAHICERO & 5 8F [IRNEFOHEELRBWENPRAT 2B Th 1 H 5, ]
4. TEEWEDIRNFIED B 2 BA [FIENE LT D ATRENEN H 5,

2.2 EE-HFib () oRERNK

1 ARSI CET, IG5 O 4 FERUNICIT O RERH Y, I E CORH A2 BT
LMENDDZ L, o, BRKOFEAEZEEIET 57 DITEE LT,

2. AREORSIT LIBBUE OB D & 2 BF 1L, ARG K 0 SEUENSFEELT 2 nREMEN
HDHTZORE LT,

3. BIRSUTIREFRIZEG D B 2 BE ~ORGLOBEE RO FAFIIC LD, IRNKREOEEZ2E
TERDRRI L, KRR EEL 72 b3 alfetENn H 5 720 E LT,

4. THEEEDOIRNRIED B D BE~ORGEOEG KOG FRTFHIC LY, RIESELL, K
RRREEZ LI O T AREMEN S D T ORKE LT,

FHEOBRT, ERMLERESROEE L oS Ex, £ - 21k () 2LUTOLEY

L7z,

[#2 - #1k]

1. P AL

2. AREORSITE LisEE OB D & 5 B3

3. IRMITRAEAPIZEGEDOH 5 EH, HDWVIFELEORWOH 5 EE [IRNESOEE 2 RIE
RARRBET2BEZNANH 5, ]

4. IEBEOIRNRIED B 5 EH [(RIENEAT D RRERH D, ]

3 5 AT ER
3.1 FREE (ROBEFICIKEEZEICERT S L) (E)

(1) ANEOREE [ RMOES, FRCHHERRCLY, BlrsdsbsEnnbd s, 1 (12
BHE R HARER) . 130 REA - BUWEA (1) ERZFEIEH] OEZR)
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3.2 FAZE (ROBEHEICKREICERI S L) (F) ORTERNM

(1)

AP Y A b1 7 ¢ — (inherited retinal dystrophies, IRD) B3 Cix, HWNEOIRILFN
@<, MHPARFRERITS 22 L CANEZSISEZTErnd s, £72, M7 Lk
RPEGS EAn - A RIC X % IRD O/NER O NEE 23R & Lcigsh s THREER (101 /102 3K
Br) KOVESNES I AHEABR (301 &) CTHAWEZAHREIN TS, WINLbIHFHERETH -T2
0, RO, R FAEFRICE Y ANELZ BB UIE S E L8001 H D T2 DRE
L7z, 723, HARNBEEZZXSRE LZENG AR (A11301 35R) TIEEBUIR -
7o

FHEOWFET, EEMERESR O L ORI E 2, TR ROBEIITIEEIE
H42o2s) (B Z2UTOLBYELE,

(M

ANEOEE BfesEdkthnrdbs, 1 (12, BELEANER) . 13, ~HEEG -
BITEH (1) EKRZRIEH OEEZH)

4.1

EELGERNIEN
EEGEFEE ()

(1)
2

G)

4

)

(6)
(7

HEMELPE R B9 2 M kA A L, M T GHEET) FINICBIT 2 +5 22 Fnil X OV
HOWBEDOALNARLEREST D L,

RO HIZ STz > TiX, ERORFIZBIT A2 ARLOMLEMNE L HIT, REOFHIER )
LNEZE DA O E/R O 72 OIZ M ERFIHICOWT, BHF XIMEFEFICCE LD
STHHL, AEZEHLARLERET D L,

At e b - BHEROFEMEIZHEH L CiESNTWD, & b - 8RO FEMEHZ S
W T Z MR D T2 7 A NV ARBREZ T L TV D, 2D OFMENIER T 5 K
YUEARIED ) A 7 258 BRI 5 Z L 1ETE RV, KL ITE U IR Lo
MEEVEZ e 5 2 &,

A OEEIZEE LA S 234 (HEE, R, JUE R IRIE R OBEIEE) ~ i
JEDBEEREICOWCEHRNC H 222175 2 &,

RN T TG HZICIRNERN S b Z 083 H 5D T, KinEEET 5B ITED) 7 5%
HRIEFTTITHY 2 &, BHERITBEFEOREZ H0ICBEZE U, BRYYE OB TR 23R

ONTHEICIE, BEHIGEET X BFITHRET 2L, £/, RO A7 B3EE
L2, KO EGH D72 & B 1~ 2B MITKIKZ BT S8, ERIOBS IS & kik%E
BT L BEICHEETHZ &, (3. REES - BHEA (1) ERZEMER] OES
i)

AR DB G KGR RINER TR H oD ENH DT, RREEEIZOWTERED
KeEz+oiclsds2 &, (130 AEEG -RBIER (1) EXRAEWEH] O0mSH)

AR OB T GZICHEBE M AL, HEAN GREEMOIEHE ) | MR EREE (Fa
mOIEH L, FLEEREOER) | IROBEE (HOERERR) | MR % OMEE T 2 H
LONDTERDDHIZD, ZbOMEET Z#MUNCBE LEHT L2 L, B, FLE
DOFHETOREGZREG D2 &, ( (ELORHEXIIERFIECEET 5646 EoER)

DIESHR)
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FTo. W TERTIT SUIINZICHEEZLTL, BRI (RS B | B/BEE GHREERO L
H) K OHEIEHEESE OB T N H b D Z LN D7D, AEOF G KO 541X
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