THE FIRST AND ONLY TREATMENT
FOR PATIENTS WITH SPINAL
MUSCULAR ATROPHY (SMA) ——
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“ Prognosis varies with phenotype and supportive care interventions
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According to the International SMA Consortium (ISMAC) system



<) SPINRAZA = antisense oligonucleotide2A{ SMN2
pre-mRNAOI Z26k= ATl X1Z2] SMA XIZHIILICH

SPINRAZA = SMA AX| RFAE A ZEXQI QI SMNZ splicingS EIAISE 6109,
SMN2 QEXto| M4k SMN CHHE MMS EZXISH= antisense oligonucleotideQL|Ct.

SPINRAZA’ Mechanism of Action

In SMN2 gene
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SPINRAZA® Mechanism of Action’:

Splicing factor@l hnRNPA19]
SMN2 pre-mRNA N ExtZ 8o SMN2 mRNAZt
intron 72| ISS-N10f| Z&H exon 7 &4 0] full- Iength
mRNA7 EE2 E8"

ISS-N1, intronic splice-silencing site
SMA, spinal muscular atrophy; SMN, survival motor neuron; mRNA, messenger RNA
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2 SPINRAZA’= 013 SMA ZiXo|
motor milestone St HISE Q2loHHl =Q&LICK

SPINRAZA'E 082 SEXIOf| A O{2] 7HR=7], -‘,'-E7|, ot71 & motor milestone?|
QOB UMK O 2 o|n|QY= JHMS HAELICE

Motor-milestone responders’
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SPINRAZA'Z XIZRE &2

o 2kxt| motor milestone ZH47t
/o HHMEALE QRIEIQUALICE

(HINE section 2, excl. voluntary grasp)

HINE (Hammersmith Infant Neurological Evaluation)
S 2HH-BIA| Foto| REUES FIOH| /gt =7 212 ChE LIEe &
[, Xp71,

HINE Section 2= 2&YE OIg=2 02| 7b+7], @71, XX o2 +7|, A7

oS Wt P 4, 374 gRo=2 7y,
SR, U171, AP, 2719 874 3202 0|20{x 90 & SEUYE FAS 0.

“ Interim endpoint re-evaluated with final study data with no alpha spending
” The interim efficacy analysis was conducted on June 15, 2016, once ~80 participants had the opportunity to be assessed at the Day 183 visit; =78
“ The end of study analysis was conducted on November 21, 2016, Infants with opportunity for at least a Day 183 assessment were included; n=110

Motor milestone responders: Patients who met the following two criteria: improvement in at least one category and more categories with improvement than categories with
worsening according to HINE Section 2.

SMA, spinal muscular atrophy
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¢ SPINRAZA = 01 SMA Z2FXH1HOIZ0H 6FX| SSHES
£x0l(new motor milestone)2 1Ko HI HEALALICK

SPINRAZAE 671 O|& E0{ 2t2
AAZ P, M7|S OO SEX| 234

HINE-2 motor milestones: Quality of motor responses’
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® Sham-control
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End-of-study efficacy set (%)

. .
® (1) 3 v
Full head Supine-to-prone Independent Standing
control’ rolling sitting”
. 1-8/HEH AO0]| S0| Lot B0k SMA 2iXt5(n=33)0f
Chst S| Q10 Z40] Bl A3t A0S SR | Axz
7| W17, M7], 271 52 =2 motor milestones E446HX|

RUSLICE

* Full head control was defined as all the time upright (HINE-2 score = 2)

® Independent sitting includes HINE-2 score categories: stable sit (5%) and pivots (rotates) (3%)

“ Standing includes HINE-2 score categories: stands with support (1%) and stands unaided (0). HINE denotes Hammersmith Infant Neurological Examination

The HINE-2 motor milestone achievements of infants at the later of days 183, 302, and 394 are shown. Infants with opportunity for at least a 6-month assessment were included.
All infants who achieved the reported milestones were alive at the end of study.

SMA, spinal muscular atrophy; HINE-2, Section 2 of the Hammersmith Infant Neurological Examination

UNLOGCK SPINRAZA



ENDEAR

¥ SPINRAZA'= 201 SMA 2iXI2|
25 1SS Q2I6HHI HAMSIRELICH

SPINRAZA 501 5651, 2HXt2| 71%(n=52)0|A baseline CHH| 47 0]Ak] CHOP INTEND
FAT SIMEIRISLICHVS. 3% in Sham—control, p <0.0001).

Change in CHOP INTEND scores from baseline to end of study*
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No vs 3o 3% vs 464
SPINRAZA’ Sham-control SPINRAZA’ Sham-control
(n=52/73) (n=1/37) (n=2/73) (n=17/37)
achieved a 24-point improvement from baseline achieved a 24-point worsening from baseline
in CHOP INTEND score (p<0.0001) in CHOP INTEND score

CHOP INTEND (Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders)
SMA 2HXto| & sHS TIf517| 2ot 167X 25| AL BES 0F0|A 64TIHX|

Shortest bars at 0 line indicate O value. Each bar represents an individual patient.

Infants with opportunity for at least a 6-month (Day 183) assessment were included in the analysis; last available assessment of 6-month (Day 183), 10-month (Day 302), or
13-month (Day 394) was used. Shortest bars indicate zero value. Of the 110 infants in the efficacy set, 29 died (SPINRAZA", n=13; Sham-control, n=16) and three withdrew for a
reason other than death (SPINRAZA", n=2; Sham control, n=1) and were not included in this analysis.
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«f) SPINRAZA= 2101 SMA 219
Event-Free Survival2 QR IAALICK

SPINRAZA = CHZAT CHH| 2EXIC| At EE= permanent ventilation SIS 47%
LR LICH(P=0.005).

Event-free Survival*
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(vs 61% in Sham~-control, P=0.004)

° Event-free survival was a primary efficacy endpoint, defined as the time to death or the use of permanent assisted ventilation (tracheostomy or ventilatory support for =16 hours
per day for >21 continuous days in the absence of an acute reversible event).

SMA, spinal muscular atrophy; HR, hazard ratio; Cl, confidence interval; LSM, least squares mean
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¥ SPINRAZA'= X7| LS SMA 2i112]
2= 1SS LAXO2 o|NIUH THMSIUSLICH

SPINRAZA’= |2 IHLMEHE L= 7|52 JHMA|F|7| A|EFSHO] 1574 CHEZ CHH
HFMSE M4-2 4.9% SFAA|Z4&LICHP=0.0000001).

Change in HFMSE scores from baseline to Month 15°
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0 4 O Sham-control (n=42)
3
g 3 +3.9
= (95% Cl: 3.0-4.9)
= 2 Mean difference
()
= 4.9
© points
E O (95% Cl: 3.1-6.7;
5 p=0.0000001)
o
o -1
©
5
-2
-1.0
-3 (95% Cl: -2.5--0.5)
0 3 6 9 12 15
Months

fIO

SPINRAZA’R XISE &t

O o 2txjollA 157H2uy
70/ HFMSE =47} 3% o[t

° IHMEUELICE

(vs. 26% in sham-control, p <0.001)

HFMSE (Hammersmith Functional Motor Scale-Expanded) ZAt

S| s MM OQIEZ SIXI0| 2% 7|58 WIS | QU6H WS LUAAEO|M AF2E! Tt ek
EH:‘nx :%*g7f(6ross Motor Funciton Measure, GMFMH 7|/1—|X'7| L 7| /2237, W\ 27| /227 |/ S0kt MRl 137 1X| &2S kst
2 33740/ 20| Tl H4Z 0ip 0] ZHE OR0IA 66EMIA|. 2l 3HO| HFMSE Ha Hghs QA4 oa Qopfeitin o4y

Shown is the LSM change from baseline to the time of each trial assessment in the HFMSE score in the final analysis. LSM is a mathematical analysis that accounts for the
estimation of missing data values of individuals who had not completed the study at the time of the efficacy analysis.

SMA, spinal muscular atrophy; Cl, confidence interval; LSM, least squares mean
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- SPINRAZA®= 2| L SMA 2712
A% ISE XISHO2 WMGIASLICH

SPINRAZA' 15740 CHZE Chi| 2EKte] RULM E4E 3.7 SHIAIZALICE

Change in RULM scores from baseline to Month 15°
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RULM (Revised Upper Limb Module) ZdAt
T T1Q|Z SIXfO| AK| 7| Tk,
197H0| ef=20f| thsto] H4S 017|0] RS OFOA 37HK|, +1-2FEC0tH 2 RULM 4 tighe QAR o Qo|n[siCta ofHE"

[ =

Shown is the LSM change from baseline to the time of each trial assessment in the RULM score in the final analysis. LSM is a mathematical analysis that accounts for the estimation
of missing data values of individuals who had not completed the study at the time of the efficacy analysis.

SMA, spinal muscular atrophy; ClI, confidence interval; LSM, least squares mean
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ENDEAR CHERISH
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EN DEAR s f 6 AEs that occurred in 25% of patients treated with SPINRAZA" and =5% more
a ety frequently or =2 times as frequently than in control patients

SPINRAZA" Sham-control
(GEE:{1) n=41)

Lower respiratory infection’ 55% 37%
Constpaton % 2%
eeing we o
Udnarytactinfecion o o
Upperrespiratoyractcongeston s =
Carifection P
Fatdence s o
Decessedweiht s 2%

CH ER'SH s f 9  AEsthat occurred in 25% of patients treated with SPINRAZA" and =5% more
a ety frequently or =2 times as frequently than in control patients

SPINRAZA* Sham-control
(n=84) (n=42)
Pyrexia 43% 37%
Meadsche 20% %
Vomitng 2% 1%
CBackpan 5% 0%
CEpsads %
Y s o
Respratoytractcongeston s o
CSemsomalalersy s o

" Loading doses followed by 12 mg (5 mL) once every 4 months.

" Includes adenovirus infection, bronchiolitis, bronchitis, bronchitis viral, corona virus infection, influenza, lower respiratory tract infection, lower respiratory tract infection viral,
lung infection, parainfluenzae virus infection, pneumonia, pneumonia bacterial, pneumonia influenzal, pneumonia moraxella, pneumonia parainfluenzae viral, pneumonia
pneumococcal, pneumonia pseudomonal, pneumonia respiratory syncytial viral, pneumonia viral, and respiratory syncytial virus bronchiolitis.

' Loading doses followed by 12 mg (5 mL) once every 6 months.

SMA, spinal muscular atrophy; AEs, adverse events
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¢) ENDEAR Study Design’
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: 13-month, randomized (2:1), multicenter, double-blind,
sham-controlled, phase 3 trial
L6 OILHO] Y ZRIEE S40| woist Hofd (Type 1)
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Screening Double-blind :
treatment period
SPINRAZA® 12-mg dose (n=80) @
. SHINE
521-d.a y R open-label
screening : extension’
Sham-procedure control (n=41)
e h Y " Y Y LPLV
Dosing schedule: D1 D15 D29 D64 D183 D302 D394
Loading dose Maintenance dose

‘ATE|d AHOIMO R TRHATR|Y MOl 913 ~ SA W A| 9i)o]| W2} B3 2] HIEHO| O|ROIFS(<12F vs. >125F) ' Interim efficacy analysis= 20161 68 15201 4=
o SPINRAZA™ EO0{7 = CHEFO| ZEH=(0] A4 670 O Q1720]| oot 780 SHXH(ITT)S ChACR 183, 302, te= 304UMH 2 A| first primary endpoint (motor milestone
response)2t ZY5I24E " ENDEAR 21720f &7 et BIXHS 7120 OFX[Rf H2(3942m) S DR 2 2iXt= SHINE (NCT02594124) @172 k6101 1ol 7Hs319tE

o=

g

A TIQ|Z = ZAk uiis ChA| 998 (medlian) SPINRAZA ' 7.9%, Sham-controlt: 9.6

Study Endpoints

Motor-milestone response according to HINE-2
Primary (Interim Efficacy Set (IES) population)

endpoints

Event-free survival’
(Intention-To-Treat (ITT) population at the end of study)

Proportion of CHOP INTEND responder

Time to death or permanent ventilation in the subgroups of participants

- Below the study median disease duration
- Above the study median disease duration

° A0l O|27IXIS] ARE S= XM 02 BAGEI|E ARESHH| 7 K| (7194X01 S4 A10] LASHR| 042 MEHOM 212 O P1502 16417t Ol BX o 87|10 E28 WL 7[RHiE Y=
)2] AlZH*First primary endpointi= second primary endpoint@t secondary endpointso| Cifet 254 Z2(inferential conclusion)0| EZ%[7| H0f| SHEX {280 E2olof & H|o] A2t
CHH] 183, 302, fi= 3942l Z730oF CHOP INTEND F7t 4% Oy S7 1ot Z2 “7194X01 e ARA0| LUK 252 HEHOIIM 212 Ol Q1502 16AIRE Ol BA w7 || E288 WILL I |RHEINE

L= PR o] A2kl | 183, 302, H= 3942 et S0t2| CMAP 20| S715174LE 1 mV O[O |X|E <

LPLV, Last Patient Last Visit; HINE, Hammer-smith Infant Neurological Examination; CHOP INTEND, Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders;
CMAP, Compound Muscle Action Potential
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¢’ CHERISH Study Design
« AL HE : 15-month, randomized (2:1), multicenter, double-blind,
sham-controlled, phase 3 trial
- Q2 Lha : 71 OJ20f 4 TR S4O| wetet 37| e (Type 2 T 3)
Kk D9SN} 126
- o171
Screening Double'blin.d
treatment period
SPINRAZA® 12-mg dose (n=84) @
SHINE
£28-day R open-label
screening extension’
Sham-procedure control (n=42)
f f n n LPLV
Dosing schedule: D1 D29 D85 D274 D456
\
3 induction Maintenance dose
doses

ATR| APHOIMO] SR 0] (2t S35t PR BIFO| 0|0 (<6M| vs. >64) 'BE SERH= SHINE (NCT02594124) 9722 H2kst0l H0j THsSIte

KM JolZz Ak s ChA| 912 (median) SPINRAZA R 10,07, Sham-control: 11,0712

Study Endpoints

Change from baseline in the total HFMSE score at month 15°

endpoint

Proportion of children who achieved =3-point increase from baseline in HFMSE score at month 15

Proportion of children walking with assistance at month 15

*HFMSE score= Mo Z2I%3 BiXfe| ot (iztel 25 Fag TRl | 9fbt 28 71 £ YHUoR, 337 =0 0-27 AM0|2] HE U7 & 0-668IHX| 715010 Havt =a+5 25 7|
SO| HAES 2|0lgt 3 Ofg2l HFMSE He S7h= 2EHe2 0Pt ol /o2 NE ‘67| TS 28 UE SE(=3 8l0] SoI0], =88 ot MoU|, &1t RE0=2 77|, L35 ot 27|,

AR M|, AAZ AY))0| S| et FI} ¢ B0 ST oL et K 21%E Xt upper limb function 58 Y#o2, 0-373 Atole] H-5 07 |8 H7t 5245 7150| HUES Qofdt

LPLV, Last Patient Last Visit; HFMSE, Hammersmith Functional Motor Scale-Expanded; WHO, World Health Organization; RULM, Revised Upper Limb Module
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5) About SPINRAZA™
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5 SPINRAZA’ Dosing Schedule’

SPINRAZA':= & 43]o] £ 82 0|2 4HHOIL §X] 8202 M7 L FojEHL|c}
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o oo

5:0ml 19112 mg (5 mL)2ALICH

Loading regimen (approximate days)
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% Before SPINRAZA® Administration’
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%) SPINRAZA® Administration’

£0 3ctl

SPINRAZA" 01 Tof| ATI2tXIQ} SUSH 820
=K== (CSF) MIHE HEELICE,

1 =0i H SPINRAZA® 8oig goto2
AAFSLICE, ﬁ
- SMETELT 0|20 Qs AS0|BH ALRSHLILY O
9 22 np3 HHs2 0|8510{ SPINRAZA'S
1-3520] 24 70t L EofgiLiCt, @
7}-01 EI:‘— O17<0| OI'— |_|?|_ _l?l__?_lo-"
E0f51X| QALICE 2o
« QIK TWE{o| AL HOGHK| QALICE.
[ ) D
[ ) ()
S
Ha bt / { ~—"
[ ) D
Cauda Equina '““ Zat
(A1 e ol (dura mater)
3 HHO| 2} LHO|| AFE0}X| 942 T2 H{EIL|CE, 6.
. gohg AZIXIZ 871 T 6ARZ L0 AHZSHX] 22 HR0|=
0] ok Hiz{of SHLICt.

CSF, cerebrospinal fluid
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L Summary )
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3) SPINRAZA=

- Antisense oligonucleotideZ2XA SMN2 pre-mRNAQ|| Z-25}01 full-length
SMN RO MMS ZTISH= M| £|£0| SMA X|Z2R|LICE

.
— motor milestone 4 HIEZ F2loP| =0, 2bX7} 0|0
SIX| 29U 2%121(new motor milestone)g 7HsH| SFEUELICH
- Event-Free SurvivalS S9[6HH| QIASIISLICEH

&l SMA zix}o]

i~ 9

- 25 /IS YEHLE 20| JHISIAS LT
0 9
- X 752 NEH L2 TSRS LT

o 871 QUAIOIT = D60T IEO| QUALS EB) QFS S}

OO L— o -l Oo O—=— 1
I 27012 O|=&109A e
OI_|-II_Jg R NTH I:IOol-AiI:IL'll:l-
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SMA, spinal muscular atrophy
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ATIRIRIE

(FRAMUHILIEE)

[RE2E 3 I 2] 1 BI0[Z(G mL) &, FE= FALKLES (E7) 12 g (FAlLRCEA]
12 mg) &7 QRO ALEFO|okE, CRIOILES, SoUES, PolE, Folzaolrots,
G HESoks, FLRILES, 8, 5

[d] AHS o H0| LUSOLF2|HIO[L0] Z A

[&s - 21l SgHd ZeEs Az

(88 - 8] 02 A5 IS Xz B0l = Q0] SIsHMEH SO0} ol 2atiAfz AL
SOfeitt. F£0] 28 0] 0| SR 12/ 12mg (S mL)O[Ct g 2RSSR Tt 2 7HsehE| 0,

oo ot o

1421, 2821, 63200f 43| =8} B24(loading dose) 92 S0 AE104, 00l MHEDIC RXIB2I0R &
Ofpi}, 0§ 7174 0] 22| E7[7 HRa20l Chit Bimi I KIR0| T20] Cigt RS Bitlo| ot 54 9
|20 Cift 120 T2} 7 PO HEFIOF oI O TR{0PFSICL £0f KRt celg2iol =0f
TP RIIEPILH2IE Z20H=T K53 2] 0] 212 SO06I0{0FSIL FOFAJOl= BOI 14242 200[ojof o,
HSE S0 B0 2t OIS XISB1010FICH RAIR 201 72H5 21218 S0P XIP! i 241 52 7}
55181 2] SO APHBIOI0F IO, HHEDICHEOIZ XSBI00FSIC,

[ASA0] O] 1. The BXIOH= SOfOHR] & 21 0] Ofo] 44 T DA 2TS0| Qi o
T} 2. OFAFS: QLA 0] Of0| QY2 444 TIRIsZ50) 01 9L AOIE CHYOR 81 2740] P10
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2 20 ] !
Se g A 1
53 16
°
e gy o
G E 12 ]
T2 10 /' 1 /T‘-
iE [ e
i ¢ O = & - :
o 6 t
= 4 ,ﬁll
2 L= .
0 T T T T T T T T T T T T
129 6492 183 302 394 505 568 631 694 757
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Biogen Idec Limited
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Patheon Italia S.p.A.
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Vetter Pharma-Fertigung GrmbH & Co. KG

Eisenbahnstrasse 2-4, Langenargen, Baden-Wuerttemberg, 83085, S (Rl2X2~2rE5T)
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THE FIRST AND ONLY TREATMENT
FOR PATIENTS WITH SPINAL
MUSCULAR ATROPHY (SMA) ——
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