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1x} vﬁ*é %7}%?% Al 67 FTEA AIMS FH 2] Hlo]~El o2 RE|S] it W3]
ot 2708 14 8740 mg EE 80 mg)ol tig Wlo]xgRlorRE ] WstE 9ok
H] w3kt
Al 67 FTEA, Aol 9okl MAHANT AFHIAES ©] oF 40 mg T+ 80 mgE
Fost=s AuidE AT AFoll o] ofoll 29 MiAHIA A dAES 180 F
Z9] MR E &FoE FoE FAEAT WABE e Folo sl 48F 7R FH o]
l*EJML o]F 453t FoF 7IRHE VKA @ AES gl tisl =M HA &
). & 23490l FEHO], o] F 29Wol(12%) Ak H=E VIt FE A T } Joh Hd

AH L 56AATHR6A - 844). TAEL] 54%E A, 46% = Aot FAES 57%




S S, 38%E ofEe A WHd, 5%% JIE dEeldth W Adses =@ /
BAYFRN66%) B 71 EFNG4%)E
o]

2 Rofaln QIRlon, 16%s ALY okE e Relala X Wk

Ase ® 29 2t ol oF 80 mg ol AIMS o] WolsFlo e Wk
sjepzol o] Wajel BAR R Folst Aol E Uehilt

A, 9, AF REAG, /A AUvE A9RR, 98 9y ok ey B
4 A g Aol tF P 2AL HelEA ekgh,

W Aol T AIMS BHO| WT WS

I% 100 AABIATE 48F Fo FE A
= AU AN=123 [52.6%])o1A4, ©] oF T &, £
Ho]2zgidl FFEOE Eoprle ZOE YelHThEH & Wstd g ¥4 7 A

2 1% f54 FrhAlolagel B AT FEA A £FoFe FFE

b 2 S B wolxgel | HlolxZRloZ=RE] $19F inl =)
- T 2 %(SD) IS W7 HSHSEM)™ (95% CI)
AIMS F3 | o] °F 40mg 9.8(4.1) -1.9(0.4) -1.8(-3.0, -0.7)
o] °F 80mg* 10.4(3.6) -3.2(0.4) -3.1(-4.2, -2.0)
S 9.9(4.3) -0.1(0.4)

LS Mean: least-squares mean(3 A2} 1)
SD: standard deviation(EF¥ 2}

SEM: standard error of the mean(% 9| & 24}
CL: 2-sided 95% confidence interval(%¥Z 95% 4l
T 24 F A% O FAHCE FoF Aol
o] 2Rl o 2R o WM3te /fAE YERiTh

Placebo

INGREZZA 80 mg
> Placebo-INGREZZA 40 mg

H <
o - o INGREZZA 40 mg
\ (=]
= Placebo-INGREZZA 80 mg

—a ]

Change from Baselin in AIMS Dyskinesia Total Score

DB Phase: INGREZZA Extension Period :Off Drug
o 2 4 & 8 16 32 as 52

Time (Week)
Number of Patients
Placebo 76 76 73 69

INGREZZA 40 mg 70 70 64 63 59 50 37 34 34
INGREZZA 80 mg 79 77 73 70 67 58 50 43 a1
Placebo INGREZZA 40 mg 32 29 27 24 24
Placebo- INGREZZA 80 mg 33 31 27 22 22

DB: Double-Blind(°] 5" %)
AoT ol F, AFol ks Tt NFYFIAES 48F TEAHA ©] oF 40mg £+ 80mgs FtEE
A F-2A A = Ak, Error bare 1 ¢ EF 22HSEM)E UERAT
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o) o] oF 05, 1, 2 mg/kg/dayS 91 FXt AT FAT A, o] oL FUE S

717 okt olEd &S mg/m’oll ZAY w) AE Hdl B8R 80mg/day 2]

<1H) &FolthZ= 0.06, 0.1, 2 0.24 H}).

PAHAH(TgrasH2) vh-25 tidoz AAG SAPAFoA o] oko] Fof &F 10, 30,

75mg/kg/day-E xﬂ:{ H(mg/m’) 7€ 2 A Ao A8 80mg/dayS] 0.6, 1.9,

gerfl sFEH, 26573+ AFFAA o] ke FFS FTHIIA Ltk

2) A=A HLA)

o] oF ulE|g|otE o] &3 EASHAHOIAFE (Ames)olA WoldAdo]l UEREA 9k,
ZFo Ao EfF FAAOIAE F A W HE

aL
=

P
T

THs A, Rl wrl A 5 we] 7|3k, Ha 107K EA) Be A 797HA
o

(%) ©l °F 1, 3, 10 mg/kg/dayE 737 Folstdlth. o] §F5L mg/m’l A 7
At o B8R 80mg/daye] 0.1, 04, 2 12 wjolth. & mg/m*l ZAY o
A o A8 12HH)°1]A1 o o2 E'_-Er(ﬂw wrE AAAZAL, ol YAl
A da ]

=

dAIgE A=) 71# FA7]o o] ¢F 1, 5, ¥ 15 mg/kg/day= AT FA3ATE o=
A 71Fo 2 AgolA dAEE A &% 80mg/day®] °F 0.1, 0.6, 29 ]
I TN B2Ao] AT S7F fFeletA Ao, 28] FoA o= b
B ztell ek Y LAYskA stk

dAF E71e 7@ BT AmEH J|EoeE AglA dARHe &
80mg/day2] °F 5, 12, 248]<l 20, 50, 100 mg/kg/day2] ©] k& AT FAsIHTE 1
A u4n) oAM= 7@ AFHA Fgton BiA A2 AdEA AT Ha E
=3} Ad) S Yt ol BA A4 o3 AL JhsAdol AR AHE A4

UAZE A=A 71 FA7IFE FRIN(FA A7LHEE E7 F 20L7MA) A A&
A 71% A Ao 9483 80mg/dayel °F 0.1, 04, 129121 1, 3, & 10 mg/kg/day*]
o] ¢f& AT FAT AlFoAE 04, 120004 AR g 24 & 2R AL BAYE]
S7kskio

o] oF2 AEWZ 7|F A Ho) A28 80mg/day®] <1¥] &FlAME g 9 719
= X9 AT 7eH A sl 9FS TA SUTHALEFT (1280 F¢ dF




7M7), AL1~30C)2d, AxUZRE 6071 <

1.3 Y59 %EF 5 Z(DMF) Ardt
O FAEY . FoUgo]EALY

O S2W3E : 440-1-ND

O AZx4s WA 2 AAA : Hovione FarmaCiencia S.A., Sete Casas, 2674-506
Loures, Portugal

14 371274 @getes 49

o (A 6

ToRAbR ) AIB2z F TofofEE el bl AR A, ARzA1I AL =
oIk Alefoll sisle olofFor AU oFEF

O ("84 #YAY) ‘gofFe F&H37)- 4
we} gal B A oy E2

hox
o \

1.5 MZFAF AA AR (3l Fst= E-5)

o AFge

16 FUFAAN9NA8 AF A% @Al 49

o AL
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17 AAAE EFstes 4%

O NEA

ST

~—

874 Ao, H4WIE : 20170268269)

%) b5 APoE AnAs
o oE AP o

= 8HA & 7}-2825(2018.03.09.)
[ (&) INGREZZA A A =< W &g o g 7tuas A4 7 o5

O (F4) & AAY &= td FsTANFor 7tuAs AEo] 75T Aoz AsgUT

0 & Aol Thed A, B EA A AR ok A el

O (&) AN = A okEE Ao TR THed RAow AR, AFAA 53,
74, Ao, FrbHSs 2 W 5 AR AES AgA S A AEES &
HEgyh

18 AEH

71E QAR - EA Zzg= é# 71 | SsiAAEA
T 71EE N A-ad | A 271 | SsidHEAE
#-E A= #4 A= Z A4 A5 #d A5

AAHLAF | 2020.12.23 2020.12.29. 2020.12.23 2020.12.23 2020.12.23

13 2021.05.20 2021.03.15 2021.05.18 2021.02.09

‘&%oéx]_ . . . . . . . . . . . . -

12}R.¢}F

2021.08.20. | 2021.08.23. 2021.08.23. 2021.07.08. -

At

g 2021.11.02 2021.10.25 2021.10.26 2021.10.29

‘&%oéx]_ . . . . . . . . . - . . .

2t 2021.11.12 2021.11.16 2021.11.15

Z‘j_{r\-oéx]_ . . . . . . . . . - -

FHFA g 2020.03.23.

2021.11.30. | 2021.11.24. 2021.11.26. 2021.10.22.
QA =} 2021.11.01.

(B4 1] ¢AAL- =&
[E< 2] Ak &=

A JFE

A8 gof

AR AA A3
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ol

}(\)]-

9

o\

H
AFEE 2L 4082 1) Tule FALCE ste Aoz, HAdA Ad Fol
_]

% AAFELS FE57 GA v AT s 9o, v= & FA e EASA 7 A S
A & (NBI-98854-1304) ol A bzl 65 = 13 fraA H7pHS AIMS W3 ES o) 28

onl foetA gaAReH, 9% 2F Mfﬂoﬂﬁt M 27 fFAHE AE @.“’Jo}%i&ﬂ, A5 &3

£ JEHOZ YEY.

- ok 22k 7854 F7hl CGLTD 67 Adbs S folde HehlAl sty AIMS Hh-e-AH(FA
o] ﬂlOléa}OL el 50% o] 4 oAl A dA S gEH oY, TAHCE Fod AAE YEY.

FAPAAM 18T Es AT F AT, U 2575mg 657 Fo= 12 AIMS

L GI-TD 37telA BAHSE o3 7S ehd.

o AA YA Y (NBI-98854-1402)¢] HIE F7| TY FolFol7l st Uzl 40mg % 80mg Fol& 485714
AIMS W3 e EAZ R oA Yerd.

o AAUFAY] HAAS Ah A/ 2EATHN = 78, A9, 44
FHo= yeiton, JAde Aoy ¥ FEdRIL A%

o bl 2 NBI987829] Cmax ¥ AUCE A& &% ¥ 40mg - 8omgo1w 2o ngs) Z71gon, W
Wzl WHEEo= Myl H4 2 9 NBI987829] ¢F 2d) F4& UERY.

o WU L JER o] o] A TIAA NBI-98782E5 Ay A3k, NBI-98782& FEA 02 CYP2D6o 9 o

AME| B2 NBI-987829] Cmax % AUC7} CYP2D6 PMolAl HI-PMol HI3)| Huh 28} © =4 Z71A17)3, SAF

& =gol SAS e CYPD6 A3NA WEA =Eol FUHES % (-8 ol w3
52 w= 229 71 3zt A duuz 2 NBL98782Y =& Z717t BEEYOLU HHEEN A& o)

d 2T 80mg Fo AT F PM A =2 MY e dgol FdEHAeH, B4

Lo Ol Atol A qE Bl-PMo| H] o}&l kA Miﬂr"‘(ﬂﬂ AZAE 3ol ot Aol& Y YA &

= AL gttty Agsg. (9% ol wdg

e PK-PD ¥4 Ao w29 1&, 23 FEAB/ H 2 A4 F3H AESHQTHAGA, g4z ==d
7hell tigh =&-1h-go] &3 JEH 0T AYEHY, ojnf wuud Ht} AU NBI-98782 =E39 4%
Aol Z AYH o] 5.

o olo me} T tuANFS FEIFANFOR P HOH[AHAAEGNEA L), @"’F‘?ﬂ 20170268269] &3]
40mg thH] 80mgoll A Tulupzle] ke MY & =Z(AUC 264 2
Cmax 3.29)& UYERZ 9o, 40mg @3 27U HEEY =28 A4 E Eﬂ%ﬂr FASHA B,

- 80mg @Y &%F Iuuz 2o oiste YA 2T Blusds W AUCE AR WHE, Cmaxe

T FoT el Aoz 7

oft
>

e
2
oft
ok
DI
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é
é".:
o
2
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j&i
B
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=
dq
10
frt
4
_8.
rTr
I‘L oN

1464 =74 B0}, %mthﬂ NBI-987829] =&-& H|s:8tA| UEld
- PK-PD EAolA 2D =F S 1o AuAde S NBI9878201 o8] AHEERE §0mg ©Y &
FolA FEE Uz =& Z7PF 854 2 GHA SdolA dANE 2AEY dAFeE {3

ol & b A0 R A L.

+ ARHO2 AZE UAY ASE WANTE AARE 12 g, DU g-0g A7) 2
AYslol g3, BT YA mAT] BHUAA A Pl fAste] 9o YyRre] )
2 go] E}%—%L.

= YA 4FHd ¥ AR
1) 14 dRANFoZ AEFATA Y 31, A 54, EF Jd
A=
- AT B dude MEA F5HY thne 05143 SAUARIE 484120, duud 2 41
AR W7 E oF 20A7E0. 2 B,

1m

lo
©
offt
Lok
>
e
[68)
fi
10
il
ox
}01'
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3 &% M9 40mg-80mgoll A EFol nlgs] 3
IV Foig Hlud o vzl P A AT YA o] &ES 48.6%01H, A AL
£2o Z47F 720L/hr 9 923LE FHH.
FHURS 543 3 T A AT AAo|EE UFHOE Fd FFS WAA Fe
T URE tabs FEHOE MRS E v SHNAAE At CYP2Deol 93 F7F tiAbEH,
CYP3A4/5 Atstel] of&t vEQAAE A g
vzl g AEIUS(AE T CYP3A4/5 AsfA) WEFAE T 3 SAWARA 9 Cra(H W 1.59H)
g AUC (Hd 29H)7F S71+e
du g e FA(dEE CYP3A4 Fr=eAl) BEFAE THUAY Cuy B AUCh7F 247 30% 2 70%
Zadta, FAYAAY Cun 2 AUC = 247 50% 2 80% A= ZH4adt
HoFsst &4 Ao wa CYP2D6 PM tidAtoll Al Hl-PMoll Blel Hdf 28] o £& SAUAAY =
Zo] dAEEHURY =&l FF L A &)

4o BEFAE HIAY Cro R AUCTE 242 194 3 144 F71H
Ty vgEg(3E CYP3A4/5 714)9 HE&Fo= muEde GEdtd &S HAA G5

el gl B AA O] = E 2
s

L N

i

A QA H O E NBI-98854-1304 2 1202, A A U/JAIE 22 NBI-98854-1201 & 14025 A =3

<FaA>
A Ad 5%
NEHS NBI-98854-1304 (34}) NBI-98854-1202 (2
Al FALEA, olFwrHe, Addx, AT FAAEA, olFwrte, Addz, §FARANY
91oF 789 919k 519
FAEF 40mg(qd): 763 25mg(25)—50mg(25)—~75mg(2F)(qd): 517
80mg(qd): 809
1 28/ BARYEFY E= 7] BH o 1. AW/ 2N = 71EZN e -39
AR7IZE 2. AIMS AAA 5% EE $59 Ad £50]2 AIMS AAM $53 EE 59 Ad &sol¥<
ol A& AT

5ol e g

13 84 |67 A AIMS g wshek 65 Aol AIMS H4 W
< | 6T A& CGLTD bEAA E yokd Bt
2 24 | pgic R R SARAA K5 Bt
Fq7)71 67 67
NBI-98854-1304 NBI-98854-1202
2ok 40mg 80mg ¥ 25/50/75mg
(n=76) (n=70) (n=79) (n=44) (n=45)
A AIMS 0.1 -19 3.2 0.2 26
(Z1AA v W3l - 0.0021 <0.0001 0.0005
CGI-TD - 0.3 03 - 08
(kv W) - 0.0742 0.0560 - <0.0001
<¢HA8>
- 659 AF iz A1 F (A 2/38 HERAY BFAR), o3 TYELS ‘%}} NBI-98854 T+ 9oF
T3 5 BA A o)At B ES 40 ¥ Omg SFTANA FA

stA UERd

7 RIs] Bag ok 9, 12, 75, TAURE FF Ev T5FLE U

2% OI*JEI /\lfétH%XMW Huyy Fojol #EE ohiksozE ZY(EuIVR 6%, A 2%), T Z(@4%,
1%), FAAZB%, 2%), BHAEF2%, 0%) 2 FEQ%, 0%)< L33
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- 2/3% ZL717} EF FTHARAM Ao 4853 U Fo= yoFdo] FEstlow, Addae] 2% o
S

F4-934 B>

2E 201, 5%), T 2161, 4%), TAAZ107, 2%),

Q7%

- degzlel o TD F49 Fo3 #4as AIMS 2 CGI-TD B7HHSE ol &3t HriEon, dauzl
40mg 2 80mgoll A wlo]~=gkel thH] AIMS & &%ol4F A5 Tart geld.

SRS g BEAo] gon, WM w2 uke 22adS eI &97 7ol YX|stH, wo] 2kl
Hls] >50% ol A Ee YA #alet £ g ubeA Aoyeh #dAste i

- YRS B AFUAAE 8 RuE AEY WEE HNbHOE wgton, AEE 14 &%F0E F
o} 80mg (51%)°1A 40mg (40%)°ll ¥} © A e

- ahUR oA STl vl HuEA o 52 WEE yeld §U3 &3 AEE 3019 (6% vs 2%)
AE7} BAEE S W o]52 AL Er FTEY AFoldon, A7) AHN, AP FHH AAH=

e SEULS.

-1 &%, A gxzAY 1304004 AEQ] WzE 3] I 1402 AN olM 2uE AE W= ¥
T Zow HY

- UL QAN $EF Ev AAAFEE FTHAIIA geH, A4 Az, A 3, o
of HYEL (AEs, ¢HA H7M=7, AESI, 2 ®F 95 2 [SMQ] £y oﬂ 27&) 6T4 H%* 2

e NP AR EAEANA 71A ARl IS H]
% DIl 2o ma} H|SIH=ASH T

3) 7V A
- @l WA 40mg B B wEEe] F o B SAYAA ) wEL
Aol §AE AL Etou), 80mg WEHEH WU Cp, ghol TR 1468
o BTFET 80mgel AAY thE o] FRAA eol, 4% &-8%e BYHL B
q

1
ke A Sl A% uAs 4ol FRA @ob AnARA HF F7t UBAEE o g

A =
- PK-PD 244 2l 51 SAA ] =& fEA B AR FE53
ot @A ] 5 kE3-0bs AaAE UEtiien, 3=l 80mg Fo| ¥ &
< PN 2RES FASHA UEY, 3QlelM BHuR R & G SH e
A 2R Al 27 ﬁ}_ﬁlxl %S ZloE o934
- =)l o EEiu okE st 1%‘«1 @3 Fo] oAty EHEES 40m

2 %o

2 80mgol Al Z+7h 17.4%(4/23%)

g
2 11.1%(2/18%8) 2 e O™, 40mg FATAA o diS o g QI3 Fof FA AV 1AERISHAS

7h, ALT, AST) 2% (Z3: 28 139 3 3)53),
- 80mg T3] Fof 19l A QTcF % H430—453msec)7t FZEH Ao, Fofu]g A obd.

[otof U & o]

o AIMS Abnormal Involuntary Movement Scale (H] AR ETYLTHE)
* BARS Barnes-Akathisia Rating Scale (A#E5H7H4E)
e CDSS Calgary Depression Scale for Schizophrenia (27 2]-¢-&%4 %)
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CGI-TD
C-SS5RS
ECG
MADRS
PGIC

PM

QTcF

TD
VMATI,2

Clinical Global Impression of Change-Tardive Dyskinesia (F1%H2 9741743 =-2 A &5 0)4%)
Columbia-Suicide Severity Rating Scale (Z 3o}t A A B 714 &)

Electrocardiogram (4% %)

Montgomery-Asberg Depression Rating Scale (&1L™g]-o}2HI1¢-&FH 7 )

Patient’s Global Impression of Change (BAA EREE)

Poor metabolizer (THAFA 314}

Fridericia’s correction of QT interval (Z 2]t 2] Ao} AQTIHE)

Tardive dyskinesia (%] %1&%°]7d%)

Vesicular monoamine transporter 1, 2 (AXZE X olRIF$A1,2)
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11. AFEAR

okg]a}go] mE 5 (Pharmacological class) : 71EFS] 32174 & (EFH I 119)

k2|48 714 : VMAT2 A ) A

- Ayl EAAb o A A &5 0|5 (Tardive dyskinesia) X 57| 7-& &#AA ko, miolrle] A4
2 452 8 ATYNA AWz £EE RrolRle F4E 2 F4A
(Vesicular monoamine trasporter 2, VMAT2)¢] 7}9 A< JAE B3l miNse ALE AAF.

7e} opge) ka4

- Neurocrine Biosciences Inc.(NBI)7} ®]= FDA 37} &<18H-5(2017.04).

- Pharmacotherapeutic group: Other nervous system drugs, ATC code: N07XX13

Ad £F1FF(TD) AZA A9 H‘Hﬂ‘/m

DS WSS G AR YoM, HEAGNH AWE F EAT JUWEo] 1Y FEA
A9 (Margolese et al., 2005). =371 A% 9] 24 Zol= DS t& FsZd(dE 5o FASFT), =
W9 9 GRS 2 AUE Tgsel @ A FRAAA A9 85 A4 244 @ud
VMAT2E A& BES A8 AZoA Afs 2X29 Rieolvle A4HE 243t A A =7

T2 T 4TS g AT YEHEH VMATL oy ¥ 9 VMAT29] 282 @& CNS #ol A

2ol AAHOE §43 VMAT2E A4 EHoz st 242 /ugonn WA TD AuAe] B4
o] & 4 - (Weihe and Eiden, 2000). THupxlol] o3t VMAT2¢] Meld A& T3 =9v& 24d3=
AL TDE #este &34 ASHY F dg. DU AA7E VMAT29 Add A AcHA, 6 S 7
A3 VMAT2 AAQD & thAbA NBI987822 thAE. ey A e NBI98782:= 12 CNS EtAle] H]s)
VMAT20]| uf-%- A& ql.

- fofsiAtd, MU AR &, SAWAAR NBI9S7820.2 thAe F, A A e axd E
Ashs VMAT2E A9 oz Asfjste B g dAlsty A2 A pAdA HEsHe =yl
Fe FRAFHLEN, EF9 +Ee FaAE AR ¢HA.

)

12. 719 2 AEA S

1] Neurocrine Bioscience, Inc(NBI)7} ‘& uhzle] 7dE 7l

2 Pataom, AdLFoldFe Age taf v=
FDAZYH 20124 *J%*JA}(Fast track) ™74 2 20149 FAH

A 5.4 (Breakthrough Therapy)Z | A ¥4,
2016 8¥ FDAC| F& 37 (NDA)S A= 01—?— A4 AH(Priority Review) thH o2 AHHo], 414
oF g7/l ol 20174 4—% 119 &7t=o] @A AR Foll A+ (FDA INGREZZA capsule 40mg, 60mg,

80mg, Prescription, 2021.04 7 7)

Y2 A= Mitsubishi Tanabe Pharma Corporation®] ©] °F& 7 Fof glow, Y&l i A2/3% %4
Agol FREol AA 7IA FH Fol A+

Tl A7 GAS deE A, Wl 2 S5y 54 HrkE A 3 PSSt
92 FH(MT-5199-K01, 143).
AR 485 M8 2 A8
A EFol 3ol g d3 A
1) E<
]

LA 2SHOKE B, Uz, =, Y2 U AN BE #=N, 2& - 2H9IY (choreoathetoid) 49
| BE
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T BPAY 429 FI A 5] 2
L LB £8H Y 0| YYHOR WOISOIE; BHNY o2
o
—

nigrostriatal pathway2| =@l £2X|9 L}
5t 2SI Lo H.

r
L DSYAIZIY FHNY o2 =8, DY, Tey, AXIISHY S

3 [=F} = O,

s olgt =mtfl 2EA9 FI[H AEH2E
2gdetert 8 2EE =y JEjot £4, o2 ¢l

S/ =
YA ks X BE AZ o & 1~21d F0f LIEHLIH, 374 O|Lio] WHS= dR= M 3.
B, 2s, d=, 88, MK ¥ 237149 2494, ¢58, 28 gl S2AUS S22z &
SH0| MHANMCZ A2tX|= Z2Lt |Hel 458 St fOEIE A& e 4971 55 US.
SE2z e 2% EEH HREE 45-555 A0|9 281 A3E Ht=E
TEHEIt
- DSM—-IV 9| T=T|&E
1) &, &, 88 = MXQ 2424 20| SYNHUSO| ALSM} 60| L
2) 249 B2 A 4F O|Y X&EL, THF 5 st M= LIEHE
O FEY 28 (W=D, SEHAHD, H t.'_*%’i.)
@ 39 28 (=21, “7‘E°t°| AEH)
® 2|En|As 25 (stereotypic movement)
3) 1),2) 7|9 % U 42 FFNY AF =58 TF E= ST 43 O|LY (Depot A2 A<

4) BN kB ALBTIZH2 F A% 474 O|4OIOfOF B, (60MI 042 174 04
5) SN NFSH, WU o/stx M), WX U= X EE 2M9 Jjimel 2STUE RYslE

OfLofof &
al

- Abnormal Involuntary Movement Scale (AIMS)

- 25T 7/Fet SEEE o] Qs nl= ZEEMEAR(NIMH)O| /s 20k,
- 5 128522, 0|3 T g=52 4 tA 7 IOiI/HOI =279 232 0-489 4= 7t

Abnormal Involuntary Movement Scale (AIMS

Score Descriptors (For items 1-7)
0 No dyskinesia
1 Minimal or slight dyskinesia: Low amplitude, present during some but not most of the exam
2 Mild dyskinesia: Low amplitude and present during most of the exam (or moderate amplitude
and present during some of exam)
3 Moderate dyskinesia: Moderate amplitude and present during most of exam
Severe dyskinesia: Maximal amplitude and present during most of exam

Facial and Oral Movements None Minimal Mild Moderate Severe
1. Muscles of Facial Expression
e.g., movements of forehead, eyebrows, periorbital area, cheeks, 0 1 2 3 4
include frowning, blinking, smiling, grimacing
2. Lips and perioral area 0 1 2 3 4
e.g., puckering, pouting, smacking
3. Jaw _ _ _ 0 1 2 3 4
e.g., biting, clenching, chewing, mouth opening, lateral movement
4, Tongue
0 1 2 3 4

Rate only increase in movement both in and out of mouth, NOT
inability to sustain movement

Global Judgments None, Minimal Mild Moderate Severe
Normal

8. Severity of abnormal movements overall 0 1 2 3 4

9. Incapacitation due to abnormal movements 0 1 2 3 4
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Extremity Movements
5. Upper (arms, wrists, hands, fingers)
Include choreic movements (i.e, rapid, objectively purposeless,
iregular, spontaneous), athetoid movements (i.e., slow, irregular, 0 1 2 2 4
complex, serpentine). DO NOT include tremor (i.e., repetitive,
regular, rhythmic)
6. Lower (legs, knees, ankles, toes)
e.q., lateral knee movement, foot tapping, heel dropping, foot 0 1 2 3 4
squirming, inversion and eversion of foot
Trunk Movements
7. Neck, shoulders, hips 0 1 5 3 4
e.g., rocking, twisting, squirming, pelvic gyrations
10. Subject’s awareness of abnormal movements
(rate only Subject’s report) 0 1 2 3 4
0=No awareness, 1-Aware, no distress, 2=Aware, mild distress,
3=Aware, moderate distress, 4=Aware, severe distress
Dental Status
11. Current problems with teeth and/or dentures No Yes
12. Does the subject usually wear dentures? No Yes
- Clinical Global Impression of Change—Tardive Dyskinesia (CGI—-TD)
The investigator (or designee) will evaluate the change in the subject’s Tardive
Dyskinesia (TD) symptoms since initiation of study drug by choosing one of the
7 responses. Since the subject started taking the study medication, his/her TD
symptoms are:
O Very Much Improved
O Mouch Improved
O Minimally Improved
O Not Changed
O Minimally Worse
O Much Worse
O  Very Much Worse
6) st
- HEAY GR0ME 20-30%, HIEH HPAE AB0ME 10-13%2 REE 29,
- SRI0|M A”MOl =11, OfA[OIRIO M= REEO0| H2 A2 LIEHH
7) XE
- SHE 2IEQl XYY glon, Yt Z40| LEILIH O E HIFY SPNYE A4S (EZAHH) 22 MEsi Lt
ST 4T 1sHoF &
- HIEIRIEQI 22ROl EE MY E Sl NEHZEM JtsdE BEXRS
A Fulols AALE0 43S (Tardive Dyskinesia)e] A SE &% 8742 F7PEe ofFe ¢l ddAl
of=3t3], thtxd 3o [F=F 2 F=AE AYAQ019)17F Ao, F AFA A= A Adw
ol dFol WA A, vAY I GE, 53 = ZM o729 WAE FHs1 e =3I HE E,
HEZHU, 2y, FelEGE U] ARS F7HH 02 18 Jhsstttal hlistal Sl
- HEZUMYAY A 2 FBS7 B AEL glou AU §257- 25t EMHE Fa) B
Ha o, FHEZHURS A e g R olgte AFHOE A oAFoR F7tH UF
=8 @Y A=AE XEAM(2019)
. Y 40 cfst SYAFAF LS
8. FAE0 et X7 LS
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4
0z
-0l
A
re
0x
=)

Ar2= (tardive dyskinesia)
geb=o] A710 ARS Aol Uehbs 2|9 A of= FAgolh vlAEe £ &
Foli7k e €, 5, 8 F9lellAl a2 vrehdeh A3 EAIERE ARSAl 15~30% 7 29] Ehatol A
ek B eict
Hld Y P ereRe] A 52 A=24Rl 2|27t P esty], So] dth AAY ol de-ee] B 2R
Apo) FolE Fsc) wletel E, glE2hubAtetrabenazine,| L (valbenazine), [Tl E=#LEA

(deutetrabenazine) Y& 7402 118 7Hgolct

o

Jf

14 ARFER 249 $23 dAH B

o« HPa

o
Q0
dlo

15. AR FEY 371AA A Bldo|gd AF A%
o AP E(NEA ) (INGREZZA)
- 2017.12.14. AHAAEFH M 20170268269) 7t AR 270 i He

&8 %Z 31355 (2018.02.02.)
(2) INGREZZA MAQ| 329! Cf& SHSEABOZ JHDAR 4 THs 0fF
) NBI-08854(Valbenazine) MOl =E-81S(RE4)N Chaf DB LS =5-Ra4 2Y 242
HNBHR 42 EHEEH ALRE RIESHAIT]
- 3, HﬂR°t='°| Ag, BZXEC Y, YMAHO A SO| B ABHH RA S2 HAE 4
29| Hz0| TR,
AMOE JHIRIE SOl THSE AP, B BMOIM Aokt OFSst NE Cixtelol ofst Xak

[}

ODI‘-I

=
(&

O (R) 22 Al Sxsls OF BESOZ, dmg BHEOl NHE WAE HRJ gl o
80mg HHEE0! AE2 Ol4UIS WAHB0| £ HOZ 055D 40mg X 80mg HEIFO| AlE

o>

|I'

HAoZ ALZELICE
2 FYste A2 EtESILE, EMAt IM HIE0| HE

Ol S Hlg|dol 2F°|5|L a0l= HA Jhstt
— NP &Xte CYP2D6 REXEE EM E= IM
S MEE TR 9= HoE AFRELICH

St
()
oz

=8 2%E11—282%(2018.03.09.)
[ (22) INGREZZA A Q| sH20l tf4 ASSAEOR TR &Y TH5 ol
O (21#) & A2 8201 Cj4 AHSEAEOR Jtux rz HE0| 758 2oz AL Ch
[ (R2) %5t AEoR JmKE 40| JHsst 2, 2 Aol ROkt oS st AIE CIXIRl0| Chst XE of%
O () MAsH 320l of4 bS8 AEO| CIXQIS THSE HoZ AREL, ABAA S5, 71, AR
&, B4 9 B S RNl AEE AYM S0 A HEES YL
o YN FA B U (MT-5199)
- 2018.07.20. YA FA 5 (HFHME: 20180141653)(s= 8 A °FF 7433273, 2019.04.05.)
[MT-5199-K01] +<1¥ 3 32143, Y& 3 201900247, <AL A+ 2019.04.05.
d JOR MI5198 @3] e WhE Fo & M4, Wiofd B ofestd S4<

A
[e]
olFwrtd Aok thx PP

21. 959 %F(Drug substance)

211 YEA R
o WA Tl zlo] EA4F (Valvenazine ditosylate)
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. (2R3R,11bR)-3-Isobutyl-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl

Qe

L-valinate bis(4-methylbenzenesulfonate)
o 'E“X]'é}i CssH54N»0105;, (76297 g/ mol)

* 2TsOH
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ANPEF NEzd 719 e /A2 A3
A7 REANY 25°C/60%RH =5}
FUHEINE 30°C/65%RH ] LDPE bag, Fiber drum 23t
7HEAE 40°C/75%RH 2 3
o NIEAE: AZFLRE, 5 B)(FE&Y Fedx Ndxd-34, £5, pH £F)
32. @A FF A
NPEF ANz 713 H /A% A3
B7NHEND 25 /60%RH 25t
SUHEANE 30C/75%RH HDPE ¥ = g
7HEAN R 40T /75%RH 25}

¥

34.

4.

41.

HEAE: Aze: Il 2

Dlelel 3o met S AEHC

ARG R AT H71EF

71487, A2 (i), A=2=5H 36 1Y

=
% Qlplolel 2o o2t blSH=ASHCL.

AR dE A o7
Al AR wet A A 3 ATIHAZLZRE 60 N E)E BEe

SMdof| 23 Xz

i L7l (valbenazine, NBI-98854)2 vesicular monoamine transporter 2(VMAT2) HAA 24|, A&
A5z EE Aokl

VMAT2E ExoI(RAAAZEZR] =37, =2d3udd, AZEY, 3287 §5)e ALt F5AZA
VMAT2 AsjAl= A4Twe] Eutls AZAA AGolgA Ao QI3 golds ARAZA Agd
T A=

VMAT2 AsjA 27100 w2 432 7 AGL2HE 2ol 122 Ad dFoz, &5, ¢
Aske, 7719, A9l 54z 99 S0l 234

iyl e] RS s Ee

SHAY ARE AZ

ol
<

2
olN

SAANFAR TR
U Yol o7llg HHEREA A A Ujefgo
AR o, g4 (100mg/day) tiHl Ty 7]
U thAHAI(NBI-98782) 71% Cpax @ AUCS] SPA S-S Zbz oF 4u] 2 2uj2 Ab&
Hof, % ol ARE VFOR A or, BAGE NEoR T A R A
i uzle EAESANOIAE, A A GAE A A

AGAHA A 2APE BYES F7IA7

A
e e g BTN 78S FEskA dskoy, E7jd A A

)
@

g

psk

>

c

(@)

lo

[40

=
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W% a.

A

it
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Elgton, A= FHFAIE 10mg/kg/dayol A FHE a7t HiE
o YA in vitro FEAAIHAA FEA JMeA YFHA FS
NIEF TH9AF Fo o713k £% (mg/ke)
P 3T 3] 50, 100, 200
O3 5o E4AE PR 7T @3] 0, 60, 80, 100, 150
H =7 3T 3] 50, 80
092 73T 24/25% 0, 30, 100, 300, 600
n}-o- AT 91% 0, 10, 30, 60, 100, 300
= 7T 3y 0, 50, 100
g 3T 7Y 0, 60, 80, 100
= T 129 0, 15, 30, 60
g 73T 149 0, 15, 25, 50
HHEEo =X A8 qe 8T 1Y 0,1, 3, 10, 15
= 3T 671 € 0, 3, 10, 15
O |
O L T Y
=7 7T 91 0,2, 5, 125, 20
H =74 7T 971 € 0, 3, 10, 15
RBRIO=
PR ﬂ_;oﬂ Salmenela typhinurim A 5000ug/plate
Sk A ) | A EEEAY T A 650 pg/mL
48 g 3T o3 0, 15, 30, 60
ZA: AT A~AN D ZE
5eg 1 o 37 an auHH:ﬂ °1] Q72 01510
.y | Seg I A= 3T PA6~17% 0,15 15
=AY Seg I E7) 3T Q) A7~20% 0, 20, 50, 100
Seg III g 3T PA7~FH20Y 0,1,3,10
57 o2 AT =421~91Y 0, 30, 60, 90
wpoL A A% n}-$-2~(Tg.rasH2) AT 26 0, 10, 30, 75
p = T 104F 0,05, 1, 2
FEHA Y 310 mouse #t) 100ug/mL

42, SANAAE MY Q9 AT )
421 BIFAZAHAFG(CTD 4231) (A s
o Yol 200mg/kg7tA @3 ATE I, Anpe Eug—s}x] srgkor}, e, SelEa adEe AR, WA
B} AgAe] To] #EE.
o 28R 9= Aol 150mg/kg7HA @8] AR F, 100mg 3
AL, >60mg/kgoll A TEL, T
o], MTD% <60mg/kg= A% H.
o JHoll 80mg/kg7HA T3 ATFFA ¥, 80mg/kg FolwolA A ;E% 1) A}i o 314?47} obe Am(ﬂo W, gz
N >50mg/kgol M &5z, A, BELL, FU1Y, d=
7&7@9

v

2 150mg/kg TOFLOM HIAL A7) B2 E o] QH
Ar, YA, B 7a A4 B2

o
A=
b
rot
-
mlol' r
—Ll
!
:L
ms)
i
in,
2
U
%
s
~
~
)
fu

422 FEEAZHANFH(CTD 4232) AT 33
4221 A QHEEAA Y (non-GLP)
o YRS whg-2of 600mg/kg T3] ATFEA T Aol #EAE Y SFFE AY TEHNSH, <300m/kg
oAl APE-2 30mg/kg % 300mg/kgoll Al .
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- 600mg/kg Abdoll A i adde WAY A5l 4, SAUAA, HoBFE, 58 HEA A
=, AR g, d2 i% 223 gAY, 1A, A9 Fo] #EH.
- >100mg/kg/day°ll A <F
o =9 100mg/kg7HA 3Y ‘?_E'—F'r@] +
o] #&=,
- 5o 394, 50 % 100mg/kgol Al iz ol AF4a7t 2447 18 B 23% JERE.
o Y=o 7YAEA 64) HHEFEAA G, >80mg/kg T3] Fo & Ago] HAFHo| Ty
- >60mg/kgollAl BE72, WEAE, 7718, $IUR, BHAgs So] BRHYOH, Fo 6Un) 2T
o] A Fo] 28% FAaste], MTDE <60mg/kgZ A4 E.
o T 129 WHERANYNA, Ha FoJF 60mg/kgZtA A HEFHA Fkort, >15mg/kgolA s, F
719, B, AAZS, ARAA (Y, AAME)o] HEH.
- A8 F8 A 60mg/kgolA AF, ARAN ezt iz il 19% 4aste], MTDE 30mg/kg/dayE 243,
o 7N 74 HHEEIA| o) A(NBI-98854, THAFAl NBI-98782), NBI-98854 40 % 60mg/kg Foiw 7} 1njg]ofl A Fof 1Y
3ol A A/ AAA AdE, AL dEo] BEE ] AL
- UmA 472 NBI98854 B tHARAl NBI-98782 FolwollAl FAMSHA Uehgton, 7&, 53 J&d, &
WA, s, 5714, Jet 2944,
- NBI-98854 ¥ tjAA] NBI-987829] MTDE 247} 20 ¥ 15mg/kg/day® ZAE.

>~
R
2

P é}Ele ggton, BE A ForolA sad AA 5

E/\El}_

4222 94 HHEEAAYY(GLP)
° u].%A 91¢ H]-P_l?_o:]lzkl/\]tﬂ

- 100 ¥ 300mg/kg FowolA Atgeo] #EFOH, 300mg/kg B3 FA F A 2uE] AR, FA 70l
2 A 4ntE]vh WAL dEjolA AR (R A, /B, REE, eAES, AR, £A4F TR
7, 3P, AA F). — 300mg/kg AE T&

- 100mg/kg FoAT &+ ZF 19kl A74Y 9 AL Abgo] SRIF(FEdL, TFEY, AW Ay, AR
B3 5).

- 230mg/kgoll A AZ 23], £¥ o4, P2 9jte] HEE.

- O o o8 A Ak 30 2 100mg/kg AN #EFIoH, T dul 54
2D A FA S 2(27~40%) 30mg/kg A HF FAelA H

60mg/kg/day = Xé%.
o P 1Y MEFASHYAY

-25 4 50mg/1<g°ﬂ*1 Abgol BEHUL, >15mg/kgellA FEA o= A7, FEgart dEHNeH, Fo7]
H 8 A 25 9 50mg/kgl A 22t Al 14 2 3% AT 2 AR ZaE Yeh.
- ET thH] FAHCE FofRt 8% oA A7) TF gavt X}%/X}% FolA 40%7HA 4Rl FAlol
29%7HA] (@AY #E 270] §lo] SAAEE TFHA 49).

- Sl #EE A B S5 2 BHE ST FHAA YERd 24 SKfeminization) = 3] 5717F FEA

vEHA B
- NOAEL2 15mg/kg/day 2 A%
o YT 91Y HMIEEAZAHAE
- 10 ¥ 30mg/kg T 7t 1ofelols TG Ag A5 Agol od Aoz ARy #E gl oz
=]

=0

- =3mg/kgllA FEA R A7, FEHLTF BEEHAOH, AYFE| oFYetd it dAF



- F47I TR A dxT b FAXeR woY &F dAEA ATHLt = Omg/kg FA14~21%), >
3mg/kg (7~13%) AANA FEFHAOU, 3 E/T T hxTH T TF oo E 35

-tz div] SAACE foF AVFEY wspt B4, HekeA, daddA #EEHo, 64111 2 #4E A4
o] gllen 3JE7T < 3

- >210mg/kg YAAAM 24 7
NOAEL 15mg/kg/day2 24
° /\E 671 H}EE@]EH/\]EUJ
- 210mg/kgollA AR(ITEZE, LY, I8 AE F)ol ¥ o
- SO 2AAY, U €l 10 3 15mg/kg Foiolld BEEGlon, AYEdd #dgol wrha .
- 2= iHl ASgs: 2 A7 E37F =3mg/kgollA FAZIRE F ALH R YEton Fo F7 A
FAQR1~34%), FA11~20%)NH FAHCR Fogt 7HaE Yehlon, 387| $38 Fo= o3 txT
oiu] Al #EE.
- >3mg/kgol A UERY HA3E =& kg AR {4 &9
FE Y, FF 8o W dAEhs HE 2 @ WA #
- >3mg/kg YA BZE T4 9 gHFS &
10mg/kgoll A Hid 73 2
o 7| 149 WERAFHIAY
- 35mg/kg Tl #3 1okE)7h bAME Gl on, A/ AR Ad, FRE, SAolE, ofdde, FEVL Fykg.
35mg/kg FolTolA ZAdo] #EE ] A10/11Lel 30mg/kgZ S50 L}uw FA7|17 B AES F AU
- 3mg/kg Folw YA 2vielollA B2 AR Ee] Yehgon, 2EAY z
A, ok muh /3 o, Atz AR 23, wE] 18 Ye] #EH
NBI-98782 Foell A= Z#o] AHEHA §FE.

O
o
mii’
in
32
lo
i

>
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=
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o
ottt

>15mg/kgow EEA2F, A, IANE 7FrA 2, A= A&l daHA HEE.

- A FEHAIE BE FoT(NBL-98854 2 NBL98782)00 4] #AEH oW &3 vk Ao HAZ 54T
@Tﬂx] AUOH(2EY2E R, & Fa A F FFl =15mg/kg FA(<50%), UA(<
15mg/kg NBI-98782 57 (28%) N4 -4,

NOAEL-2 NBI-98854 2 NBI-98782 B 15mg/kg .2 244,

o 7§ 91U HIERAEGAY

APEE YRR Bokom, >5mg/kgol Al FEts, WA, EARF] HAHAUCH, =125mg/kgol A AF7
A7t #EH.
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o ¢
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=
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52
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oA %%_‘—Ué .
NOAEL2 20mg/kg/day= A4 %.
o 7] 97Y MEEAEGAF

=T

- APEE WAISEA] okom, Algok HHE YHATE >10mg/kgoll M E5T4A, A A, FEHOE 7he

wo| #Ed
- A A, 5L E 3mg/kgoll A= B2
- 15mg/kg A 9] QTc DAL dx=g 2 vl FAXCE frolsiA o dlon, Fd Aol 20msecy. (FA
2

15mg/kg A 1‘3}?4 3=
ARA =R o

fule

- NOAEL 15mg/kg/day2 A% H.

2= om, 10mg/kg FA 1vlele] HE
ofEo) 9% Aoz HFHA k)
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423. FASZAY(CTD 4.233) (Aokwt siw

o | EolS o] &3 B EAMo] AgolA NBI98S 4= | 5000ug/plate7}A] EAHOIE FE31A] BS.

o A Bx Fo P AEE o] & A FUA ) FA Pl NBI-988s4E AFRGA froll A §lo] ofd
T frofg dAaA ol S oFrlekA] S-S
T =T NBI-988549] 43 = 7hsde H7kekr] g AdelA Al 60mg/kg/day7bA] @3] AT
g Ax, A9S 77 dERAET 7o TUHE =S g

424, AA-FAYEHANY(CTD 4.235) (Ao 33

T B 27EAE 3mg/kg #a* Mal A28l AFEE A EAH oY, &F whgo] I St
Azo] AR o AR IHE.
- >3mg/kg w4 1H0l HAHIUIL, 10mg/kgolA FF4 9 FoiH SF57PF B,
- 10mg/kg AAlA #ZH TAF7] AF A = & X
- 10mg/kg A GH T Ho(81%) dAl GH FAF 4 (B AT 77%), Y& 81%E e}
HoAA 9 254 dvlEdes 5712 Wt glol, ¢ Els NOAELS 3mg/kg® 24
- xﬂﬂ@_ﬂl stepuE o A AR H FFo] BEE R oo}, Z7]H] EA tfg NOEL- 10mg/kgi AR,

e o
nrlo i)
=
N
2,

rU-?l rzf

e
=7

4242 v - AL HAIR (AFTt §E)
o Y= Hj-eiz TAAE 15mg/kgolld 54 2 FHIH0] REFHGOY, GDI7Y T £5 Fole ##EA

A >5mg/kgoll A AF 2 AR Za7h <11% 2 <30% dad.

1528 B A T 9 AW AE 7hs HAE AR, B4, A, A A5 kA A
d Aole f3E

- 15mg/kg EiAH 1rkE]oll A g0l AZE 9 o 1719
a1

2A7)9(F2 D), Q2SN ) 17, 7
F049 44 17), A2/ 15T BE B 93 A9 14, 347 d2uo} 14)0] WASY oM, T
of waEA JFE B kol AHoET B gl Ziii =]

- RAERE >Sme/kgol A VRO, Biela o) T3k NOAELS 15mg/kg/day= A4,

o 57 Welat AP 100mg/kg 23 10kel7t GDI7°) Am—s—}aa v, >50mg/kgolH TERL, £HIY, HE

EESEETE

- So] TRGD2) A =50mg/kgol A AF B ARAH Bav) 242 8% olal B 39% ola tasiRon], T
2% ¥ A% ¥y

S, A ZTIER G HA AR B S R B S A R AR B F 4 2 aa o
HE T3 ALAN) setulgoA Aok BdE gl BASH %L,

C100mg/kg B4 BlAkel BE A AFo] zE ] FAHCE folahl Ba(INFRCH, Bl AFHA
9 B9 e Aoz 17y,

- 100mg/kg ENAL 2me]oll A T daia, 20 2 100mg/kgol M 2t ElAl 1ne]e) AAAY Ago] AAHS o
u, A iz 19 el glof Ageredt #¥ fle Ao® I d.

- 100mg/kg ElZtolAl 5/6¥ F=o] B4 =3}, oW FE9 WEsIt BAHORE FostAl SUIHEANA &
2 AT 3 ARgad B BA 47 Ad 7heAol 22 AoR IFH).

- BAEAE >50mg/kgol A UERGoH, A Aol 100mg/kgol A FAH R frosiAl YER miejaEAd ol
ot NOAELS 50mg/kg/day® A4 E.
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s, 217,

<11% Z43¥em A

2L X
=
T

[ox

i)

%
e ZoR #Aug.
425 AAPAH(CTD 4234) (Aot &)
(TgrasH2) LHAAEAA Ao 75mg/kg/day7HA] 26
75mg/kg 3rFe]7F AR A 7 E
- AP A EO] AR HA tET M Well ol
- 32 -

2o > i

o T

84y59)

4243 SAAFLAY R BAZISANE (Ao &)
o Y= 10mg/kg 8ute] 3ol AE A7)7F lo] LD 269 Abolol FetAtERlen, >3mg/kgol A ¢k
A%, AFDS, $3Y AA, 10mg/kgold BEF, AFW LB, LFFFRAT} ey
<BA>
- YAIFR(GD20) B FHERLD2) AR BA AFol 3, 10mg/kgollA 242 <5% 2
SaH st YA <14% D <29%).
- 10mg/kgol A B QA7N7HE EAHOR frelahn 21,
- =3mg/kgoll A AREAE Sle BAl ¢ 81 AR W /RS FAACE o SkstaL, AE A
T/WEEe] FAHLE oA gdad.
-0, 1,3 3 10mg/kgoll A 242 3, 7, 17 3 96rte] 9] F1 AMlth7} ol Sy Ao, 3mg/kg &A1 B
10mg/kg BEAF/FHAT7 SANCE oot A
<F1>
- FO 10mg/kgoll A A7 AFdEo] wobA FAHNCEE, F1 At 7oA ZFEA] o+
- F1 AT & R=] AA7] 8 FHy, AR BT BA R R s FS A ke, F1 £3
of AA7IH FF B S B AddEy ddd Wil 3EEHA 4w
<NOAEL>
- ZAEA g 3954 NOAELS 1mg/kg, F1 At ¢ = 44 9 4ol thek NOAELS 3mg/kgZ Z2AE.
o Ff A14del FO 2 F1 8% 2 ERolM AdYEY FEE —i—?ﬁt‘z 73, NBI-98854 3 ThARAI(NBI-98782,
136110)7F FO 2 Q% F1 @4 183 B4 %
oA Hed AdeE B drAY sEe @ E} =7 Yk,
E 61. = SMES WMAE0IM NBI-98854 X CHAI| MBI-98782, NBI-1361100] Cit €& W 85 S5x
. Caoncentration (ug.-‘l.n]..)a
Time
(hours D_'“le ] NBI-98854 NBI-98782 NBI-136110
postdose) (mg/kg/day) Dam Pup Dam Dam Pup Dam Dam Pup Dam
Plasma | Plasma Milk Plasma | Plasma Milk Plasma | Plasma Milk
18.1 <LLOQ 18.0 <LLOQ 9.38 <LLOQ
1 3 414 <LLOQ NA 479 1.36 NA 202 <LLOQ NA
10 206 <LLOQ 301 3.62 69.0 <LLOQ
125 <LLOQ 53.6 231 <LLOQ 106 108 <LLOQ 235
3 3 382 <LLOQ 118 62.0 1.49 265 296 <LLOQ 50.5
10 130 <LLOQ 314 301 3.54 797 89.1 <LLOQ 125
“:Lgl'o <LLOQ 933 | <LLOQ 505 | <LLOQ
8 3 122 <LLOQ NA 394 2.10 NA 17.2 <LLOQ NA
10 5;6 <LLOQ 116 6.16 632 277
LLOQ = lower limit of quantitation: NA = not applicable
* Plasma and milk analyses were conducted non-GLP
4244 HR7|TENE 4 J)EF (AT &)
o T57] -2 PND 21~9190] NBI-988545 77718 0mg/kgoll Al A2 o2 Adefadt ddd Apdol &
WS, >30mg/kgol A UERE REE 27171 60mg/kgolNE HE FRAGE o} 9lo] Ut SAo] Tj3t
NOAEL< 60mg/kg/day= A4 H.
34 2 A, el e NOELS A@d Hi 832 90mg/kg/day= A8,
552 HrlolM NOEL= <30mg/kg® ZAAsH oY, B 7 AAR{ Sololn U B0l
Fojg A3, 0mg/kg +3 20kl WA



- >10m/kgol A A9 9B, S3Y AA, =30m/kgol A £ BEo] B,
C WA A3 A4E BWe) SAE Zrhe BAEA 28,

o oA WAHAFE AAT AT, ATF0] A 2mg/kg/day(FA 9%, PR NF, ALdT wE YT
o) FAANTE SAIA AAE WH] BAE Z7e BREA 2L

426. 7TEHEAR A F(CTD 4237) (Aot §3)
4261 FZHNE
o 3T3 v}$-2 Afrola| o] NBI-98854 100ug/mL7HA] A2l3ta-e w, IC50 g 7 & g, ol F5Ao
e AALE.

4262 B<Eo Uid AlY
o NBI-139326 HAH E3l4b=2A 05mg/kg® AT 14U WHEFA =
O RalZeo] tjxF uib] 11~12% Z4asdtdon, duAa4 #a azdo] glo] AderEs) 3

o}

°
wa.

4263 AL
o NBI-988549] ARl NBI-98782% 7iol 75 ¥ 15mg/kg® 14¥7 WHEEAS A3} So|Algro] #HAER] oo}
NOAELZ 15mg/kg/day= AAE.
4264 NBI-988549] tis] ¢ B¢E e B3iE AS
« I

% DIplelol 23 s vISIHEASLIC

4265 EHEF, E¢E 2 BEY A4 A
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80mg ThH] Fhe2s 2 Aol Al gkl e AAsA HAEoL, Thos B ) i) ATAoE %

L.
-

rlo

Safety NBI-98854 Exposure® NBI-98782 Exposure”
Margin y . -
S Ciasx AUC Cunax AL .
Study (Report No.) NOAEL based Adverse Eff?fts
g S S Observed above NOAEL
on Safety . Safety Safety Safety
(ng/mL) i (ng*hr/mL) B (ng/mL) ” (ngx<hr/mL) =
Dasge? Margin Margin Margin Margin
Al 24P Mortality and decreased body
8 7 728 57 i 530 v a 5 i
NOAEL = 15 mg/kg/day L 1460 1 7280 11 574 9.0 5300 4.8 weaght 'u.\cl fo‘;::i ;-::::31[311011 at
(90 mg/m/day) i A
Dog 14-Day
: (3 ' sions with NBI-98854 at 35
o e kgl I e 7940 9.0 34200 51 294 46 2520 yg |eiBEn
NOAEL=15 me/k NA NA NA NA NA (2440) (38) (7060) (6.4) =
mg/m’/day) fi
Mouse 3-Month
3 2 7 253 3.8 212 33 3 5 ality ) <g/day
NOAEL= 60 mg/kg/day 36 6120 0 25300 38 212 33 1630 15 Mortality at 100 mg/'kg/day
(180 mg/m*/day)
Rat 3-Month
e . N Not applicable. The highest dose
] 33 < 2 8.5 = J 1
NOAEL = 15 mg/kg/day &9 y 0 1 M2 & s % was the NOAEL
(90 mg/m’/day)
Dog 3-Month
- " ca . Not apphcable. The lnghest dose
g 781 8.5 5 7.2 53 7 597 5. T
NOAEL = 20 mg/kg/day 81 o &2 48500 £ 1 289 4 was the NOAEL
(400 mg/m?/day)
Rat 6-Month
1 3192 a 1300 4 118 18 1020 1 Convulsions/myoclome jerking
NOAEL = 3 mgkg/day : o = 3 = noted m animals at 10 mg/kg/day
(18 mg/m’/day)
Dog 9-Month
= i = Not apphcable. The lughest dose
> 3 3 3 3 ) 8
NOAEL = 15 mg/kg/day bl s i 2600 3 b 44 3350 2 was the NOAEL
(300 mg/m-/day)

AUC = area under the plasma concentration versus time curve between 0 to 24 hours; C = maximum plasma concentration; NA=not applicable; NOAEL = no observed adverse effect
level. Exposure data was rounded up to 3 significant figures. Safety margin data was rounded up to 2 significant figures.

Safety margin based on human equivalent doses normalized to body surface area assummg an average body weight of 60 kg (80 mg human daily dose 1s equivalent to 1.3 mg'kg or 49
mg/m*/day)

Reported values are the average Cux and AUC of the genders on Day Last for repeat-dose toxicology studies. NBI-98782 exposure after direct dosing 15 denoted m parentheses

Note: The safety margmn is caleulated nsing human 100 mg repeat-dose exposures. Human exposure data on Day last (N=4, Day §, CSR NBI-98854-0901) was Cumx= 878 ng/mL and
AUCq 6730 ngxhr/mL for NBI-98854 and Coue = 64 0 ng/mL, AUCs.24= 1110 ng=hr/mL for NBI-98782

o
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o P 3 E7joA P YATHEAANY 23 o} =E3 vlusiie o ¢HgES FusiA k3
o I g AAEAAFS NOEL ¥ NOAEL 4% 1|3l #&% NBI-98854 3 NBI-98782 =% %7}

Safety NBI-98854 Ex]mslll'e" NBI-98782 E;pnsm‘e"
Study (Report No./NOAEL Margin Cmax - AUC Cmax AUC .\‘:'lrerse Effef:s
(based on i Safety i il Safety il Safety il Safety Observed above NOAEL
dose) (ng/mL) Margin (og*hwimL) Margin (og/mL) Margin (nghe/mb) Margin
Rat Segment I
NOAEL (fertility) = 3 mg/kg (18 Male and female fertility index
mg/m’/day) <l 131 <1 539 <1 83 13 775 <1 = 77% at 10 mg/kg/day
NOEL (early embryonic 1.2 606 <1 2250 <1 327 51 3020 27 compared to 100% i vehicle
development) = 10 mg/kg/day (60
mg/m*/day) (HDT)
Rat Segment I1 Maternal toxicity observed at 5
and 15 mgkg/day. Lossm
NOAEL (embr:\u fetal \1aEmty. 18 480 - 4230 1 362 56 4740 43 body \\exghf and '.Body weight
growth and development) = gamn relative to vehicle. No
15 mg/kg/day (90 mg/m*/day) (HDT) adverse effects on
No evidence of teratogenicity embryo/fetal development.
! Maternal toxicity observed at
Babibit Segmirac T 50 and 100 mg/kg/day. Loss
4 ey : m body weight, body weight
NOAEL (embryn/tetal visbilly, 12 1530 17 6030 <1 174 27 1320 12 gain, and decrease in food
growth and development) = . .
T 330 consumption relative to
50 mg/kg/day (600 mg/m*/day) ehicl St
No evidence of teratogemicity VENLE, seompaiec W e
L pattern of delayed ossification.
Rat Segment "
NOAEL (matemal m‘ucm) =1
mg/kp/day (6 mg/u/day) Maternal toxicity observed at 3
NOAEL (dev elupmemal F1 Rl
generation) = 1 my/kg/day (6 and 10 mg'kg/day. Increases
pid <l 21 <1 133 <1 26 <1 274 <1 in the numbers of stillbormn
mg/m?*/day)

S : pups and pup mortalities at
NOEL (teratogenzcity, growth, these doses.
behavior. or reproduction, F1
generation) = 3 mg'kg/day (18
mg/m*/day)

AUC = area under the plasma concentration versus tume curve; Cue = maximum plasma concentration; HDT = highest dose tested; NOAEL = No Observed Adverse Effect Level; NOEL=No Observed
Effect Level: Segment 1 = ferulury and early embryonic development: Segment II = embryo/fetal toxicity; Segment III = pennatal and posmaral development. Exposure data was rounded up 10 3
significant figures. Safety margin data were rounded up to 2 significant figures

* Safety margin based on human equivalent doses normalized to body surface area assuming an average body weight of 60 kg (80 mg human daily dose 15 equivalent to 1.3 mg/kg or 49
me/m?/day)

43. 40 AF AAA A

o Y N RHEEAEAHATE >10mg/kgdlA &7
NBI-988542] °fejsta £l sjdH= 2oz oy
HloH, BSA 71 98T vl 61919 Y-S R

A BEAHOE 7He o] #AHYOY, o=
Ae daAE #AEHA Yo} NOAELE 15mg/kg® 2A
3}

- A 4 £ NBI98S54 100mg Foi A NBI98782 =& thu] 97/1€ 7} WHERe w29 AL Cpy 41

Hl, AUC 3.14jol & 34.
- QTc 74 A% (20msec)©] 15mg/kg FH oA A137L o Uehstou, tizd 39 QTert Blad] #gtomn,

o}
k=]

AoAe DA FaL ALl BEHA o} ZHQFE A %L% B (ARl A

3719)
- 619 SHAROIN o] e, W5} A B ZAE A4

=

=

A DFS, RS D% BYE ehlon B mE 94 A BF
ol

Y

AR BEG Elo] FurA| gho}

o« SHEY P TLYA G AT B 7 AAE AANNA 22

H NBI-9878201 et #HSAANGL ASHA oy, 5445 @5 (Leadscope) oA Holeo] gl

>~

o

X
Z
=
o
%
o
=
rlr
23
o
e
oXx
oot

o

Fel5ABoIA NBLOSSSAE U4 Hsol B MM, 9= 0 E719) weld WANFNA 713

ZAE Qglou, E794 B4 AF 4vt FAHCE oI5 teht NOAELE 50mg/kg2 24
SN 23mg/kgolA At D 7] A7 AgEo] Z7kstel NOAELS 1mg/kg2i 2%

gol e QA ohHl mde] SGe HREA BF AGF] Tl AT kAR B,

% SAITARIN AREY D T A 2R oS Aol JAsgons ¢

HHe 24 =P BAF AR ARY. A FAAGel T AR W

)

ll'l%mmjg
o o BT o
=
roe

[ J
4z 2 ox (A

=2

rot
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o NBI-988547} 275nmell Al Hdl §3EE UE I, $% Long-Evans(pigmented) #E9] = % 3o st Al
P8 W FEHANEE TR NBL98Ss4 F54e UehA Fe Aoz #AH AgtolM 54L& #
T 72w W2 Ao Ad.

o W, FHEH, EEE U SO O HHAHS Hrhe
Nexus) ¥ 1 Ao @& AMES AEE A|ZstHon, B7is =
(AMES 4402 Uehd S%EZ NBI-832002 AH8-314 o).

5. o2l xtgo| 3 AIE

* VMAT2(vesicular monoamine transporter 2)<
AZANA AP~ 27 ol 42 243
o S A28 2E Aol AEAA (e
2] SFANABA ool o Qo= A8
o NBL-98854+= VMAT29] AIAZ, = ThE VMAT2 9A|AIQ] NBI-98782% thAHH.
VMAT2 MK 2 A|EHE 9UESZE tetrabenazine0| %S (Xenazine 2008.08.15. 317t FDA).
o NBI-98854+ FDA Al ©Jef&#<] HEZHURIA 35 &4 thAA(NBI-98782) 5 &kl U+

51. g FEAE M8
o NBI-98854 % 1 thAFAIS] VMAT2 Adl52 HEg o] gste] Pristglon, Rivolyl n2E Q3 s 5
+58F A}, €4 2 7 @4 e
o A& AN LA F L GLPo Wt £,

52. EYA Y
521. BA & N¥
o NBI-98854 % 1 THARA(NBI-98782, NBI-136110, NBI-679006, NBI-124976)2] #= = A VMAT2el| oigh
PHIDHTBZ A%< Asls< %7he A7, NBI987827t 7HE =& 1shd-& vehyl.

X1 NBI-98854 2 1 tlAFA Y] In Vitro VMAT2 234,
Rat Striatal Human Platelet
NBI-98854 VMAT2 VMAT2
and Structural information Ki Affinity Ki Affinity
metabolites value relative to value relative to

(nM) NBI-98782" (mM) | NBI-987822

NBI-98854 Valbenazine: Parent molecule 110 39 150 45

Metabolite formed from

NBI-98782 C - .0-2.8 / 2.6-33 N.
WEl-S478 hydrolysis of NBI-98854 Lo25 A 633 P&
5 Metabolite formed by mono- . 55
e oxidation of NBI-98854 e o7 220 o
. Metabolite formed by mono- - 5 5
1579000 oxidation of NBI-98782 % 8 H a8
NBI-124976 g | 3.100 3100 5.500 2.100

demethylation of NBI-98782
* Affinity relative to NBI-98782 was calculated using the Ki value determined in the same study.
Data Source: and

All dara are rounded to two significant Figures

o NBI-98854 2 HEZHUZ T & FAg 4717 tAA Y AdS W VMAT2 235S 3713 23}, NBI-98782
7F 7P B Ki @S UYERd o 2H FEEo) 1w Aow BEE,

o HEZHUZ 9 dihydrotetrabenazine 4| ¢4 &
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¥2: NBI-98854 % EHEzH|UZ Fo F FAHd 4 7|9 DHTBZ
Stereoisomers 9] In Vitro VMAT2 A%}

Rat Forebrain VMAT2

Chemical

;Ftlt)l; - Other names/information Ki value Affinity relati\;e to

Umer (nM) NBI-98782

NBI-98854 Valbenazine: Parent molecule 190 45
NBI-98782" (R.R.R)-DHTBZ: (+)-«-DHTBZ 42 NA
NBI-98795 (S.R.R)-DHTBZ: (+)-p-DHTBZ 9.7 23
NBI-98771 (5.5,5)-DHTBZ: (-)-«-DHTBZ 250 60
NBI-98772 (R,S.S)-DHTBZ: (-)-p-DHTBZ 690 160

* Affinity relative to NBI-98782 was calculated using the Ki value determined in the same study.
Y NBI-98782 is a metabolite that is common o tetrabenazine and NBI-98854.

Data Source:

All data are rounded to two significant figures.

a9 1: H E &} 132, Dihydrotetrabenazine —L ] ] o]A A A7+ A

35, 11bS

o.

Carbonyl
Reduction

Tetrabenazine; NBI-98785

D HAFY HA3S

- NBI-98854 2 NBL-987829] ¢+73}4

H

&
2R, 3R, 11bR
(+) 0-DHTBZ

NBI-98782

OH
25, 3R, 11bR
(+) B-DHTBZ
NBI-98795

&
25, 35, 11bS
() a-DHTBZ
NBI-98771

N
2R, 35, 11bS
(-) B-DHTBZ

NBI-98772

Dihydrotetrabenazine (DHTBZ)

FE 58¢ 9y
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NBI-98854, NBI-98782 % EH|EZHLIZS =0 = NBI-98854 % NBI-98782 4+ £ ¥ €& sk
47 50| T oA Ho oHdote F CiH| otdsta=of Ciet 8 HrS
Ptosis 2.0
O NBI-98782 dosed
2.04 O NBI-98854 dosed
1.54
1.5+ °
@ 8
§ o 10
1.0- 8
o
& i -0- TBZ 051
—e— NBI 98782 Fo
—0— NBI 98854 85
0.0+ — 0.1 1 10 100 1000 10000
0.3 1 3 1030
Dose (mg/kg) plasma NBI-98782 (ng/mL)

@ AAFY +58F Ast
- HEH UG 22 miold]l 1ZAE 585 ZaAdle 2oE 44, NB-98854 2 NBI9S782E
Tof 93 AT Fo F gUigh
- HEZHUZ 9 NBI-98SH4= &3 &0 2 Seas FAEdoH, Ha 84 (minimum effective dose,
MED) 3mg/kg o2 HZH 10w, NBI-98782= U 7&et A5 E3)ste] MEDZ} 0.3mg/kgol3t2 Wb
NBI—98854, NBI—98782 & B|E2jH|LIx S 2 =of

A7 S0 1N ¥ B 25US

Vehicle

=O= TBZ
—8—NBI-98782
—O—nNBI-98854

Total Activity
o
>
=3

Dose (mg/kg, PO)

LMA= locomotox activity: TBZ = tetrabenazine.
<0.01 versus vehicle

® ¥4 zzaa 4
- VAMT2 AsiAlE Ej]r?_ 12/2%¢ $3 83 Z2gY +3
ATEAR F AL l

E 5<
oz Z7stglen JZ’MW ‘i%ol o & AR #&H.

H:l
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NBI-98854 Z7 F0f = EF IZZE2EIO H3}
Day 1 female rat
8000+ 8000+

Day 1 male rat

70004 70004
6000

50004

40004

3000

2000+

MeantSEM AUC. 54 (ng*hrimL)
MeantSEM AUC, 54 (ng*hr/imL)

10004

10

Dose (mg/kg/day) Dose (mg/kg/day)
Day 14 female rat Day 14 male rat
8000~ 8000+
70004
70004 =
7 :
= 6000 E 6000
3 o
5 5000, £ 50001
3 3
14 e
S 40004 S 4000
2 <
§ 3000 = 1000] .
7]
H
§ 2 2000]
- s
o-L L) :
0 3 10 15 0-

10 15

Dose (mg/kg/day) Dose (mg/kg/day)

5.23. 22} FH A
o VMAT2 ©]¢]9] 7]g} &3¢ tfg NBI-98854(10uM), NBI-98782(1uM) F NBI-136110(1uM)2| %13}
EHRoISEA, o] &AL LFslo] Thokg MFe &4 SR (H 7970)e] F A%
50% o1 AshstA L.
o HIAEZ A A reserpine®] VMATIS Addh= 27104 NBI98854 2 1 thAAl= VMATIS AdehA] s

mlo m[o

53. A FHA P (R dutFAIR)
o ANRA ) that 93 7oA NBI-98854 E= NBI9S/&2E ot 9 AukbE Z7MA7 oM, QTc 78S dAAA|
Ao}, & o]EHo|x &l TR ] <10%E BEE o] Adoke o3 o3 WIlE HFHA 4L

531 A2AA A I%
o NBI-98854 2 NBI-98782 &% ©]&2 02 hERG AdS AsNTHICs 247 2.0 2 36.1uM).
o YAAZIIZL A2E /NS U OE NBI98S854 I NBIIS7RE 6U7te] #4718 7Hd & qdZ ATF43k] A
Aol et FFs B
- NBI-98854 >5mg/kg % NBI-98782 >7.5mg/kg: /5% d
- NBI-98854 >5mg/kg % NBI-98782 >15mg/kg: TE Z/E& HIASH
- NBI-98854 >15mg/kg % NBI-98782 >7.5mg/kg: #7HE
g oz oT ALY
- NBI-98854 30mg/kg: Fol & 2~3A3te] EH o g FAHLE froldt A 7
<R3, 757 2 7] "k Ad F7he 24 248/115, 21.8/11.7, E 19.3/9.3mmHg .

_39_

GPCR, A3
Hhg A,



- NBI-98854 >15mg/kg: Autro] YAIAQ] S717F Fof 1~3A13F Atolo] YeRtTZ} 8AIZE oyl $+313] 384,
-2 oiHl Ho) Alukg Z7ks 2 28 2 53bpm, U2 10 29bpm(ZH2 15 2 30mg/kg)
- NBI-98782 >7.5mg/kg: ¥ & 2~6A17ko] f23k Alubgzo] YA Z717} #2s.
-z ol Ao Ak S7be A 33 2 34bpm, A 29 B 30bpm(ZH 7.5 B 15mg/kg)
o QTcM/QTcR 3HA©] NBI-98854 >15mg/kg %+ NBI-98782 >7.5mg/kgollAl o ol okt S7HH(<7% Ee
15msec).
- NBI-98854 15mg/kg® 30mg/kg FolwolA9 F&o =E2 HIFS7Ietd o, Qle AL 15mg/kg Fold
thH] Z748HA -S(NBI-987820 M = FAEH Axrl #a).
* NBI-98854 30mg/kg ¥ & QRS 7HZ¢] Fof $F 8ARMA F71FA O U(p<0.001, S 4/6vte], LA 3/67He)),
Fol A gtz tinl Apol7h HAaol S B E (4msec) ol AP d¥ 01%@‘&25% THEA B
o AEAA Yol e NOAEL 742 NBI-98854 3 NBL-98782 B 15mg/kg/day® A

aQ UJ
t

532 SFABAN U ¥
o =9 15, 25 50mg/kg NBI-98854E ©3] AT Fo| & UARE FF 4
Eg.i) 9 HL8 Hyra)
o 50mg/kg A 1vte]7h 24AZE F AR A BHAHACH(FAHAN 24 BZHA &), HAY 2520l F
o, 24 A3s}, Wol tigh AN FaNks/ S, B3 Qo] g,

[€)
o >15mg/kg BE TE°] ¥71¥, & FE4A0] #EH.

o Fol T 157 AASEASTL(EAE AR, WA Aedol, B LA, BALENSRAMAL BT
9), AERAAAAS), FLPAAAHES 2 AEUZ77H BREY O, Fof uADAdE 2T 44}

SHAl UERd.
—VMAT2 Ao wE o283 2802 NOAELY 25mg/kg(NBI-98854 Cpax 1.251g/mL, AUCyn 11.3ug-hr/mL,
NBI-98782 Cpax 0.8511g/ mL, AUCyo 8.9411g'hr/mL)§ A=,

533 TF7|A i F
o ME R @ 149 AT HEFASYNZAA TFIA Wk AR
o NBI-98854 >15mg/kg % NBI-98782 >75mg/kgollAl EatAl #&HE Jdade 7719 g/=s o4
1R 38 A 138 5% 9 AEE daio] =713
- NBI-98854 >15mg/kg T & 2~3A17te] SHES HY 35%, 1% i%%% AN 17%7HA a2 EFE &
o ek A7z 13 SFFHHT 32%)°1 S7H7] wEel o3
- NBI-98782 >75mg/kg T & 1247 3FE % 1€ S5l JM 32% B 25%7HA Zaetal 13 EFF
o] 2% F7FIAoy 4AZMAC] 3EFo] NOAELL 15mg/kg/day® A4 E(NBI-98782 Cpa 1.0ug/mL,
AUCy 3.7ng-hr/mL).
- 4Nl 3] 315590, NBI98854 35/30mg/kg Foii 3vtele 9 Z, NOAELS 15mg/kg/day= 2
%% (NBI-98854 Cpnay 6.811g/mL, AUCyo4 27.9yg-hr/mL).

534 AR M =7A N i G
o TAAL
o Y= g /| MHEFEASFAPY FEA S 9 Aw B

R
NAEA {9 Y AUAAANA T hF FFo) WAHA .
54. F5 - BE - A - o) 23 A

o NBI-98854= NBI-98782 % NBI-136110°.2 thALE W NBI-988542] oFg]&HAol Ad3] 7]ojst= Aoz Jthy.
o NBI-98854 80mg AT F¢ & tlAbAle A 84 =& NBI-988549 72t oF 16% H 34%= .
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54.1. ¥5(CTD 4.22.2) (Aot 819
o NBI-98854= AT Fo & 2438t §4HH, A 84 5= W/HE 28 FA4 §49 F 0252417 #2E.
o NBI-98854 T3] 9 WlEEo] AJH Azlo] ZAE uj, NBI-98854 ¥ thA}A4I<l NBI-98782 ¥ NBI-136110¢] tid+ A

E 7re] R Aol

Coax 3 AUCE B7H 2= FolM &8 371l whe} S71skian, WaRe & ofzt 3713

542. BX(CTD 4223) (deFd &9

NBIL-98854 ¥ NBI-98782F= MDCK-MDR1 A ZeA #& EAAS YeRHAUL, P-gp Wi/l 5o i A= &

;‘é}ﬂxl 0_1—_0_

Caco2 HEE o8¢ T AFoA NBI988547} Caco-2 AMEO|A WA= P-gp =& BCRP A tiet
”%

NBI-98854 & 7824 H.8% e A7 59 3 3718 ZE AN 4A ERT Eol HERES

A FHst= ﬁé AAVE.

o [MCINBI-98854 7T Fo 3 MAbse Al&sta B9 EEsgon, 23 e ¥ityoz g%

FEE 2943

A 22 YoM [MCINBI-98854 7T Fo| & NBI-988542] & Wehd Ao ¢8| L= uveal tract)ol Al

Tabsol =4 HdEd

NBI-988542)] gma@@g% ANEd W A (ultrafiltration) & F3] vF-2 954%, HE 983%, E7 9.3%, M

98.8%, AFE 99.9%=2 A,

NBI-987829] FAGWAZELS APdH W AlF(equilibrium dialysis)& T3l PH-2 76.0%, A= 71.7%, E7

48.0%, 7N 58.9%, Mg 65.2%= 2RI,

NBI-988549] &9 o] 8% FxHlE A9 FASH Uehd, A Axze 944 2271 glee AL

Al A=olA] BAZ NBI-98854 2 1 tlARA|(NBI-98782 2 NBI-136110)7} 4 Z/E&= Bl HEHoR

A BAZEE e A ofEo] M.

54.3. IZH/\]-(CTD 4224) (Nofvt 39
543.1 in vivo DA}

[MCINBI-98854E @3] AT Fol & Al QoM WAbso 2 A 7bsd &y #dE 3E-S NBI-98H,
NBI-98782, NBI-136110 3 NBIL-679006(M10b) & 1= oH, o= A= 9 79 AAAE EAF.
Table 6: Relative Exposures of NBI-98854 and Abundant Human Circulating

Metabolites in Rat, Dog, and Human Plasma Following Oral Administration
of [C]NBI-98854

Percent of total plasma exposure of [*C]NBI-98854-related radioactivity

Circulating component Rat Dog Human
(15 mg/kg) (10 mg/kg) (50 mg)
NBI-98854 8.8 47.0 42.4
NBI-98782 18.2 5.2 9.9
NBI-136110 7.3 8.1 12.7
NBI-679006 323 8.7 8.2
Notes: Values in this table are derived from metabolite profiling using radiometric detection as described in
Report . A more detail summary is provided in Table 2.6.5.9. NBI-98854 is extensively

metabolized in rat. dog. and human. As such the balance of drug-related exposure in these species. not accounted
for by the metabolites listed. can be attributed to the presence of multiple minor/trace circulating metabolites.
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o NBI-98854¢] F+Q AMEZ

Figure 5: Primary Metabolic Clearance Pathways for NBI-98854 and NBI-98782 in Rats,

Dogs, and Humans

(o}
H’NE/

M4a, M4b? ¥

Demethylation

|
Q.
\Q%
H
b0 @

o
N
\O%
H
6. 0
HN
oH

NBI-136110°, M14

CYP344/5
Mono-oxidation on valine moiety

O.

|

O.

U N o
H CYP344/5

B o mmmememeee- > 8.0
| Glucuromidation ) Mono-oxidation o
on G nnY . A H N
o oC via carbamate on DHTBZ
e intermediate moiety M3a and other
P NBI-98854 M3 variants
M27

Ester Hydrolysis

CYP2D6
HO.
~ M ;
° H Demethylation
54

NBI-124976 (M8a)¢, M8b

Enzymatic
Non-enzymatic

| CYP344/5 |
.

“
~ N 2 f ~ N OH
o H Mono-oxidation e

QH

NBI-679006 (M10b)?
NBI-98782 and other M 10 variants
Glucuronidation
v
|
0.
OH (%
HO.
HO];(
o7 ~OH
M38

_42_



Bold and dashed arrows indicate major and minor metabolic clearance pathways, respectivelv.

NBI-98854 is extensively metabolized in rats, dogs, and humans.

98854 1s provided in Table 2.6.5.11.1
*One of 2 potential desmethyl NBI-98854 metabolites shown.

"The structure of NBI-136110 is as shown.

A comprehensive metabolism scheme for NBI-

Brackets indicate the region where oxidation occurs to form M14, a

lesser abundant valine oxidized NBI-98854 metabelite observed primarily in in vitro studies.

‘The structure of NBI-124976 (MS8a) 1s as shown.

metabolite.

MS8b represents the other potential desmethyl NBI-98782

4The structure of NBI-679006 1s as shown. Brackets indicate the region where oxidation occurs to form other. lesser

abundant, M 10 variants.

e NBI-98854 E+
£ 9F Mae JFe A 9

NBI-98782 % ujAd

g4 A
_0_
=

A AV

off

g]

ot

Hl &S

=

AN—

oy

N, A aidE, HE

A7} =

_J_

FEAA WA Yehd,

Table 7: Percent of Orally Administered [1*C|NBI-98854 Excreted as Unchanged

NBI-98854 or NBI-98782 in Rat, Dog, and Human Urine and Feces, and in
Rat Bile

Matrix Urine Feces Bile

Species Rat ‘ Dog ‘ Human Rat ‘ Dog | Human Rat

Analyte % of Administered Dose

NBI-98854 MS 1.8 1.8 23 13.2 1.8 1.0

NBI-98782 13 2.0 1.6 MS 22 <1l MS

MS=indicates that component was below quantifiable levels using radiometric detection but detectable by mass

spectrometric detection.

Values in this table are derived from metabolite profiling using radiometric detection as described in Report
13-98854-001-MT. A more detail sumimnary is provided in Table 2.6.5.9.

o Aol ¥ B el 607} ol Tl AEHgow,
on, A Sold tAAlE BlEA 2.

5432 in vitro A

o AT, A, AZY IAEE o] &5 ANPolM &¢ld HAFEEE in vivo A A7t A=E LAFH
o AR tpolaRs ol g3te] NBI98S54S] tIAMEE SQIgh A3}, CYP3A4/5 51 CYP2D67} NBI-988549] %14
in vitro CLintol 824% % 125% ¥&< vA= Ao2 H71E.
o NBI-98854°] THARAI(NBI-136110, M3a, M14) A8 & CYP3A4/5 B4S 7H= A EZA &2 CYP3A4/5
FA4L I E A E B oF 80-90% wokom, o] thAMAl Aol CYP3A4/59] F2 e AJALgh
- o]ol] Hlsto] NBI987829] B3-S W& CYP3A4/5 B4 THMEoA =& CYP3A4/5 A THAIZRT ¢F 50%
o 7 Uebe.
- NBI136110, M3a, M14 34L& azamulin EAA A8HA] JAHOEZR(88% ©1), ©l& A FAel
CYP3A4/59] F8 H&g AAH
o NBI-136110 Aol #odst= CYP E4F A% A3, CYP3A4/590 o8 d44
o NBI-98782 A4l #ofste A4S BAF A3, A wolazdd AUdE A wdE B L

10.4mL/min/kgell A 3.90mL/min/kgE

=

544. ¥4(CTD 4225) (deF &2

o P, 7, AFolA [“C]NBI-98854=
W o wjAde,

jui
Zashs g 3

ol g3tol WAy

- RE FAA WA M SR JUEoE A%,

o w23,

_43_

Fold &7 >10%2

1 8H62.6%).

¥4 mass balance Al&E 43435 A3}

Fod WAse A

Aok B

A= /L



Table 8: Total Recovery and Percentage of [*C]NBI-98854-related Radioactivity
Excreted in Various Matrices After Oral Administration to Rats, Dogs, and

Humans
Species Dose Collctinn Fesiod Urine Feces | Bile | Total’
(hours)
Rat (bile cannulated) 15 mg/kg 0-72 36.2 8.68 49.9 96.8
Rat (non-bile cannulated) | 15 mg/ke 0-168 36.3" 57.9° [ NA 99 8>
Dog 10 mg/ke 0-168 35.00 5640 | NA | o54®
Human (male) 50 mg 0-312 612 29.5 NA 90.8

NA=not applicable.

@ Total recovery value includes cage wasl. etc.

b Values shown are gender-pooled averages (3 males and 3 females for both rat and dog) using data from
Table 2.6.5.13. No obvious gender differences in the rate or extent of excretion of drug-related radioactivity was
observed for either species.

545. ke F2HERE

o NBI98854 2 1 wiARAI(NBI98782, NBI-136110)e] wsted Al@#d Wl CYP &4 AfAFS A A,
NBI-988542] CYP2D6 Al (IC5=9.04M), CYP3A4/5 A|(IC5=31.1uM), NBI-987822] CYP2D6 3 A|(IC5=14.2uM)7}

dEEen, DI $7c #2HA &+

Table 9: Inhibition of Human CYP Enzymes by NBI-98854, NBI-98782, and
NBI-136110

a ICs0 (M)
CYP Isoform Test Article
NBI-98854 NBI-98782 NBI-136110
CYP1A2 (Phenacetin, 50 pM) =50 =50 =10
CYP2C9 (Diclofenac. 4 pM) >50 =50 >10
CYP2C19 (S-Mephenytoin, 35 pM) =50 =50 =10
CYP2D6 (Dextromethorphan. 5 M) 9.0 (10.6) 14.2 (10.5)° =10
CYP3A4/S (Midazolam. 3 uM) 31.1(20.0° =50 =10
CYP2B6 (Efavirenz. 3 (M) =30 =30 >30
CYP2C8 (Amodiaquine. 1.5 pM) >30 =30 =30
CYP2EL (Chloraoxazone, 30 uM) =30 =3 >30

Additional details are provided in Table 2.6.5.12.1,
ICso=half maximal inhibitory concentration: CYP= cytochrome P450: NADPH= reduced nicotinamide adenine dinucleotide
phosphate

2 The CYP selective probe substrates used for these experiments along with their respective incubation concentrations are shown
in parenthesis.

b Values shown are from incubations conducted without pre-incubation period with test inhibitor and an NADPH regenerating
system.

€ Values in parenthesis are ICsp values from incubations conducted with a 30-minute pre-incubation period with test inhibitor and
an NADPH regenerating system

o A ZHAEE o] 835k NBI-98854 =+ NBI-987829] CYP3A4/5, CYP1A2 & CYP2B6 = 7HeAS %7}
&, FRA zTd FARHA e fR9 S #EHA g

=
iin)

o NBI98854 L I UIAMAI(NBI-98782, NBI-136110)2] 454 A 7FsAde Add U Agez Hrig A,

NBI-98854(100pM)°ll 213 P-gp7t >50% HAIH A, F7F A@S HWste] P-gpell thgh IC50 & 3.8uM= A=

- 71 9 OAT1, OAT3, OCT2, OATPIB1, OATPIB3, BCRPo] thadt A&fls< oF 30% AEZ=Z Jeht IC, A=<

A F7F APE AP A b5 (NB-98854 25pM(BCRPE] 74-%- 100uM), NBI-98782 ‘;-l NBI-136110 5uM)

55. kel W@ AAA o
o NBI-98854+ /HEHX% VMAT?2 Z15H11]§A1 AT 15,—04 :[5‘4 =] 71-\—:'11 3 VMAT?2 ZisHZH NBI98782 & EHA}‘HU:],
NBL9S782%= VMAT2 AsiAl2A ZE25|719 geghiuae] tadol7s o

o NBI-988549} AR QA8 %, &585 04 f9 9 dHz2ee S5 o7 024 VMAT2 A 24

A W 27E gAgh
- A U E3o] tiF-ES (NBI-98854—)NBI-987820 &gk Aoz Bl

= XENAZINE(2008 &7} FDA) #%3]7} AEA| | tetrabenazined] gt VMAT2 A5l that Add of o

ot 71Ed.
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3k A3}, NBI-98854 30mg/kgol Atz o
5 71F3H(NBI-98782 15mg/kgoll 4]
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o
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fo
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o AAAZIE BT A4 Y= NS Do NBWA 9FS Wt
W) Eg R A4S YAH 0w Z7MAeH, Qe 1Mol >15mg/kgel A okt
Ak 9 QTe A H%g Wbt B2
= A 2E23 vasols o At os v e %%31 o], Sl Bd PR W
A0 ARY. A4 FAG A1 2) Fol W, Bk
Table 11: Systemic Exposure Values for NBI-98854 and NBI-98782 at NOAEL Doses
in GLP Safety Pharmacology Studies
NEI-98854 Exposure? NBI-98782 Exposure®
Study NOAEL =
(Report No.) (mg/kg or < mSafen ['u CBS;IH\‘ . m‘Safeh' ];“ (u-;'lfeh'
Test article mg/kg/day / Y | ngxbr ; N Saey| Bgbr || SR
SRy | ny/mil Margin®| /mL | Margin®| "¥™ | Margin®| /mL | Margin®
Rat CNS
25 1250 1.4 11.300 1.7 848 13 8940 81
NBI-98854
Dog Pulmonary
15 6830 7.8 27,900 41 227 33 1880 17
NBI-98854
Dog Pulmonary . . oy .
15 Not apphcab;;;:?;Sjcsgsadunmslered 1070 16 3670 33
NBI-98782 4 g
Dog Cardiovascular
15 6830 7.8 27,900 41 227 35 1880 1.7
NBI-98854
Pag Candievasoular s Not applicable. NBL-98782 administered | oo | 1 | 360 | 33
N directly to dogs. - . G
NBI-98782 :

AUCq.24 = area under the plasma concentration versus time curve between 0 to 24 hours: Cyax=

concentration: NOAEL = no observed adverse effect level.

maximum plasma

Crmax and AUCp.24 were rounded to 3 significant figures, and safety margins were rounded to two significant figures.
* Reported exposure values are the average Cmax and AUC of the genders on Day 1 exposure values in repeat dose

toxicity studies (Reports (rat) and (dog)).

® Although the highest proposed human dose is 80 mg. the safety margin is caleulated using the systemic exposures
at the 100 mg dose because empirical steady state data are available at the 100 mg dose. Human exposure data on

Day last (N=4. Day 8: CSR NBI 98854-0901): for NBI-98854, Craxc = 878 ng/mL: AUCp.4=

NBI-98782. Cpax=64.0 ng/'mlL. AUCq4= 1110 ng=hr/ml .

6.730 ng<hr/mL: for
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™, 3T3 NRU FS5AA 8NN S48 YeSIZ] wi&ol AgellA 354 72 7sAol vle-
o NBI-98854+ CYP3A4/5 9 CYP2D6oN| 23] thAME| =2, CYP3A4/5 A3A1<] W-&5Fo], CYP2D6 poor metabolizer

E= CYP2D6 A3|A HE&Foje 4
= SH-85F ol Nty E. elgd
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- 2018.07.20. 9734 uﬁl AT S 20180141653) (= 8HA| °F % #-3327 5, 2019.04.05.)
[MT-5199-K01] <Q1¥ 35 32143, HAHE 201900247, <AL A 2019.04.05.
A7 =9 4R FE S AR MT5198 T3] T ¥ Fo & bdA, kg 2 %534 54
< B7hsk7] A FASA, olFEtE fok i YA
- 947 41 9}-1170(2021.03.08.), 7 % wrel Wk Ad) g AAAES A E GEAIE msi(23% /1008 F)
62. YFINFAEH N8
o ANANFA AT F 224, 14 164, 24 44, 34 24
-1 NPOE @3 R, WHER, Ho|gFs HI}
- ZEol, e, AB e FFE L
o MNA AEFH(TD)e ASste WA AFATL 1304417, 120240l aL, A A PFAF-S 12014 ", 14024 B <.
63. BEFATAH
o 379 AAOILENT S ANt o, HolFFS AL HEAt AFAA = BEE H=EF EI 948 A
FoFs} A ig of%F2 BEE WEE
L= A ) ; 59 )
A AERE) AEEHE| dAd Ay 84| F985F 9 4 e A e 23
A Phase 1, Open-Label, Two-Cohort, Single Dose Study to Assess the Mass Balance, Route of Elimination, and

Metabolic Profile of [14C]-Labeled NBI-98854 and Absolute Bioavai

lability of NBI-98854 in Healthy Male Volunteers
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A Thase 1, Randomized, Open-Label, Three-Treatment-Period Study to Evaluate the Pharmacokinetics, Relative
Bioavailability, and Safety of Two Different NBI-98854 Formulations and the Effect of Food on the Pharmacokinetics
of a Capsule Formulation in Healthy Adult Subjects and an Evaluation of the Pharmacokinetics and Safety of an

NBI-98854 Capsule Formulation in Healthy Elderly Subjects
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o} E
;] ANFEE) | AREF | gAY ([ dd 8| FH8F 2 TE ;Z BrVdSE a3
Z+7t 158 ¥ 163ng-hr/mL.
A Phase 1, Randomized, Open-Label, Two-Cohort, Two-Period Crossover Study to Evaluate the Bioequivalence of Two
NBI-98854 Capsule Formulations and the Effect of Food on NBI-98854 Pharmacokinetics in Healthy Adult Subjects
174\ NBI-98854- NBI-98854 |3-7H} 7% ‘NBI-98854 03] [<okEdl> [<oEE>
1504 2714 = E-EE) Y PAR A HIELD S ) kY -N&%WMMgﬁﬁﬂﬁﬁfﬁ%%
WEQY PIZE (487 - §14/%48 d0mg | FeLNINBLOSSSE | AAo)A AESAEER0] .
S&4H)  [2-period = |NBL-98782 | . NBI.98854 80mg 4% Foll A Cpa
A A AT ED2: Ao|FEF ol A 7F B RA, tras T BA UYESRL
RS - 48 80mg ]jL;}f’o_ = | W AUCE A9 fFAH Uk
W7t g Tree -W4ﬂNM%mr‘ﬂﬂw4z%¥
AR-ELFS < A 9E A0E YA &5
9 <ﬂﬁ%>
7} * 40mg FAT 249 F 95l A TEAES
R on, F5o] &34 Rag.
*80mg FoT 24 F  7HAA
TEAES B13ger, 2% 2 F
Fo] E5tA Raug.
A Phase 1, Randomized, Open-Label, Two-Period Crossover Study to Evaluate the Bioequivalence of Two NBI-98854
Capsule Formulation in Healthy Adult Subjects
17| NBI-98854- |NBIL-98854 | F-2}-91 vl | 7473-&F NBI-98854 & SR PO R PN
1602 AESA A 2 | ALR 40mgX2, 80mgX1 g% * NBI-98854 40mgX2%} 80mgX12| k5
=8 27wt (329 ‘w/o food NBI-98854 | &} wlebwE{(AUCHs, AUCouw, %
7} AWEEA |(18~404)) | FFeH): 27 NBI-98782 Cra) 71318 32 A2 554
LR oriAls H2)(80~125%) W= YER:
%7} ];}; © _ |+ oA NBL9s7S2 R NBI-1361102)
T % K FREE SFRHoR fAE
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< 73R ARl e Wk
& Uehiem, AR, S’ TEAE
4 59| TEAEE YEP A %+
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A Phase I, Double-Blind, Randomized, Placebo-Controlled, Single-Dose, Sequential Dose-Escalation Study to Evaluate
the Safety, Tolerability, and Pharmacokinetics of NBI-98854 in Healthy Men
17¢-|NBI-98854- [NBI-98854 | oI5 1, | 74733 IS E]: Zy |<fss> <S>
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A Phase I, Double-Blind, Randomized, Placebo-Controlled, Single- and
Tolerability, and Pharmacokinetics of NBI-98854 in Healthy Men

Multiple-Dose Study to Evaluate the Safety,
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A Phase 1, Randomized, Open-Label, Three-Treatment-Period Study to Evaluate the Pharmacokinetics, Relative
Bioavailability, and Safety of Two Different NBI-98854 Formulations and the Effect of Food on the Pharmacokinetics
of a Capsule Formulation in Healthy Adult Subjects and an Evaluation of the Pharmacokinetics and Safety of an

NBI-98854 Capsule Formulation in Healthy Elderly Subjects
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A Phase 1, Randomized, Open-Label, Two-Period, Crossover Study

to Evaluate the Pharmacokinetics, Relative

Bioavailability, and Safety of Two Different NBI-98854 Formulations in Healthy Adult Subjects
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A Phase 1, Double-Blind,
Pharmacokinetics of NBI-98854

Randomized, Placebo-Controlled, Single-Dose Study to Evaluate the Safety, Tolerability, and
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A Phase 1 Study to Evaluate the Safety, Tolerability, and Pharmacokinetics of a Single Dose of NBI-98854 in Subjects

with Mild, Moderate, or Severe Hepatic Insufficiency
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A Thase 1, Randomized, Single-Dose, Double-Blind, Crossover, Placebo- and Moxifloxacin-Controlled Study to
Evaluate the Effect of NBI-98854 on Cardiac Repolarization in Healthy Adult Subjects
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A Phase 1 Study to Evaluate the Safety and Pharmacokinetics of a Single Dose of Valbenazine (NBI-98854) in
Subjects with Normal Renal Function and Severe Renal Impairment
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A Phase 1, Open-Label Study to Assess the Effect of Ketoconazol

e on the Pharmacokinetics of NBI-98854 in Healthy

Subjects
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A Phase 1, Open-Label, One-Sequence Crossover Study to Assess

NBI-98854 in Healthy Subjects

the Effect of Rifampin on the Pharmacokinetics of
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A Phase 1, Open-Label, One-Sequence Crossover Study to Assess

the Effect of NBI-98854 on the Pharmacokinetics of

Digoxin in Healthy Subjects
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A Phase 1, Open-Label, One-Sequence Crossover Study to Assess the Effect of NBI-98854 on the Pharmacokinetics of
Midazolam in Healthy Subjects
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A Phase 1, Open-Label, One-Sequence Crossover Study to Assess the Effect of Paroxetine, a Strong CYP2D6 Inhibitor,
on the Pharmacokinetics of Valbenazine in Healthy Subjects
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Table 36: Studies Utilized in Population PK Analysis
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Table 37: Population PK Dataset (N=305 Subjects with Concentration and TAD

Protocol Number, Subjects Description of Dafa Information)
Rich PK collected after single dose of 75 mg, 100 mg . 125 mg
althy v 5. and 150 mg
NBL-98854-0901 Healthy v\fo“luulee]) and 150 mg doses
N=30 Rich PK collected after multiple dose of 50 mg and 100 mg
doses
NBL98854-1504 Heal!hy}'oll‘uueels. Rich PK collected \atrel single dose 01‘40 mg (Treatment B) and
N=48 80 mg (Treatment C) doses
NBI-98854-1201 Patients. N=47 Sparse PK collected at steady state at 50 mg and 100 mg doses
Spa < o cted a ady state at 25 mg. 50 mg and 75 mg
NBL-08854-1202 Patients, N=42 Sparse PK collected at steady state at 25 mg. 50 mg and 75 mg
doses
NBI-98854-1304 Patients. N=138 Sparse PK collected at steady state at 40 mg and 80 mg doses

H|SIH = A ST

e g PK 7% =g

Figure 15:  Integrated Pharmacokinetic Model for NBI-98854 (Parent) and NBI-98782

(Metabolite)
Dose
Parent CL Metabolite
Absorption - (Central) = (Central)
VCp VCm
r 3 7
CLp Qp Qm Lm
b 4 4
Parent Metabolite
(Peripheral) (Peripheral)
VPp VPm

Data source: Report 2016-PK-056 Figure 1.

Ka=first order absorption rate constant. CLp=NBI-98854 clearance from the systemic circulation. CLpm=NBI-
98854 chemical transformation or metabolism into NBI-98782. CLm=clearance of NBI-98782. Qp=inter-
compartmental clearance of NBI-98854, Qm=inter-compartinental clearance of NBI-98782, VCp=apparent volume
of the central compartiment of NBI-98854. VPp=apparent volume of the peripheral compartment of NBI-98854,
VCm=apparent volume of the central compartment of NBI-98782. VPm=apparent volume of the peripheral
compartment of NBI-98782.

o ZWHTFO A x| Fo] NBI-98854 T NBI-987829 Zgjojalx 2 LA nx= 93
- 43 9 FEod e gid Ao AF AFE 4741 9 0752 1o, FHFOEZAN AFE THAT
A} OFV7} 84 unit 7+43 3 (Report 2016-PK-056 ¥ 3), NBI-98854 Z4 & I
a8te, % wdo AFe FHFOZ A7

DY

o NBI-987829] ZE|ojd 2o Uit FHFOZA CYP2D69] A

- NBI-98782%= CYP2D6 w7} tHA}f'—— T3 FE uAEEE NBI987829] FElojdxd Uidt FHFOEA &
AAE & H718EA 2 ™(CLm), EMs, IMs ‘%l ultra-rapid metabolizers (UMs) 7t thARA] 2] 29| Ao
= £20% "o 2 yehg o AthE CYP2D6 FAAE S NBI-988542] Za]o] @l 20 < PAA GFUe
(CLp)(Figure 16).

- CYP2D6 PM 228 100% F@ddAZ doH, =& I FHAA48e daFo] 352 NBI-98782 &

Jojeize] BAY 9% BY 5 4 ATl AR, metA BH BEE TUG mdo] A ek
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Figure 16:  Exploration of CYP2D6 Metabolizer Genotype status as a Covariate on NBI-
98854 (Left Panel) and NBI-98782 (Right Panel) Clearance

olpelel 2Fo| ofslf H|ISH=ASHCL

T B %
- HF Et“ oﬂ— zﬂ%— 2 FHAY(CYP2D6 PM vs. HI-PM)S NBI-987829] Fejojdd o] tlgh FiaFo
A

it
e

- NBI-98854-0901, NBI-98854-1504, NBI-98854-1201, NBI-98854-1202, ¥ NBI-98854-1304¢ th3t thE <l 718
Y EZE HF 2do] NBI-98854 I NBI-987829] Azt A= AHEs A dHee A=

Figure 17: Goodness of Fit Plots for the Final Covariate Model for NBI-98854 Figure 18:  Goodness of Fit Plots for the Final Covariate Model for NBI-98782
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@ A%: NBI-98854-11024 3 ZAol wEw NBI-98854 & 25mg T3 Fof
Ao

NBI-98854 % thAA] NBI-98782 % NBI-1361109] A kZo] ¢ E& Elgtoy A#HS AL W
£ 383 o PK ZdolA dH 3} NBI-98854 3 thAbA] NBI-98782 =& 7to| A3 A& YelyA g

@ A¥: At PK ZdoA AE3 NBI-98854 2 ulAA NBI987820] thdt PK THetulE Alolo] UAd A
UERA] o
@ CYP2D6 4 A4
- CYP2D6 A o] NBI-98854 2 tiAbA|l NBI-987822] PKoll wX&= H&FS B7hstr] st F 8719 1%
URAE AsE AT
- CYP2D6 &4 Ao+ §7 B NBI988 AUC) .ol Y-S mxA] ¢htovt &3 BA NBI98782 AUC)
(Figure 22 Panel B)ol talAl= F83 FaFo] &= (p<0.0001; n=143).

Table 39: List of Phase 1 Studies Selected for CYP2D6 Activity Score Prediction Figure 22:  Effect of CYP2D6 predicted phenotype as assessed by assigned activity score
on the systemic exposure of NBI-98854 (panel A) and NBI-98782 (panel B)

© CYP2D6 FAAH:

- Figure 16914 & 4= 91%°] UMs, EMs, IMs, EM/IMs ¥ EM/UMsolA tlAbale] Fejojeia 2ol +20%
mgto] Qo m (AR AUA 2 Ao B3 A7), o5 H-PMsE Fo PMss} Blwdt A3}, NBI-988542]
ZFelold s PMss HI-PMsoll A 55384 YERR A, NBI-98782+= HI-PMsoll HI3| PMsolA 2F 50% © A
UERH(ZE 23). NBI-98854 ¥ NBI-98782¢ thal PMso} HI-PMsollA AlE#oldd A4 FEH Co B
AUCpr H19 7 2 90% CI7} & 40 A2,

 QIRelel 3o ofs HISIH=ASLICH

Figure 23:  Comparison of Clearance of NBI-98854 and NBI-98782 in CYP2D6 PMs and Table 40: Simulated Geometric Mean Cumas and AUCo.1au Ratios for CYP2D6
non-PMs PMs/Non-PMs at Steady State for NBI-98854 and NBI-98782

% olglolo] X of ofsf H|ZHE &L T
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Table 2B-1. Ratio of Cpa and AUC,.. of MT-5199 and NBI-98782
in special patient populations and patients receiving specific medications

plpelel Fo| ofs HISIH=ASHICH

- F5Z ol z7hEel 3z, CYP2D6 PM, 7ZE3 CYP3A4 EEE CYP2D6 AFMAE WE3= FAlolA
MT-5199 H=E= thARA] NBI987829] wZo] oF 2-3u] Z7/}st= Aoz Jeh g SAF S g

e

F8 £4(2016-PK-056, Table 22)) H.1A o4 NBI-98854 40mg % 80mg Fo] ¥ =% simulation
sto] AHE3E CYP2D6 PMOIA 9] =& bl ShAboll Al NBI-98854 40mg Fof § @A +4 =E< vl
3k A3}, NBI-987822] 73$- CYP2D6 PM 80mg ol =FRTH 7o) oMo 34 Eo] BHA vehd

Table 2B-3. The estimated C.x and AUC,. at steady state following
multiple MT-5199 40mg doses in special patient populations and patients
receiving specific medications

Table 2B-2. Simulated Mean Cp.x and AUC for MT-5199 and NBI-98782
after Single Dose and Steady State

elel 2o ofs HISIH=ASHICH
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Table 2B-4. Summary of adverse events(Pooled overseas phase II/IIl studies, by CYP2D6 polymorphism)

# QIRlelol @Fo ofs HISIH=USLICH

- U PK-PD B4 A HAA ol4rdl QTHA A2 EHud =ERt SAUAA wE3 FHA o
Ae Ao YEbd.

- 3% R @AM Tzl 40mg Fo NBI-98782 w=EFL2 A3 Al 80mg =& st Ao
Z yehgou, CYP2D6 PMelA MT-5199 80mg £ ¥ N 82 =& Wl xHw, CYP2D6 PM

BI-98782 =

80mg FoiolM el MY Z2HAL non-PMI FARE A2 #FE O CYP2D6 PM 80mg &7k kA
(] KR

BI-98782 CraT ©F 2¥] 718 UBHHEZE, 40mg & Fol Adoz AdA

Table 2B-5. Change from baseline in QTcF interval estimated form the model
following multiple doses of MT-5199 40mg and 80mg in CYP2D6 non-PM
and PM patients and NBI-98782

 plaelel Fol| ofs H|SIHEASHICH

98854 ‘50mg 65 % ‘100mg 27 Fo ¥ 50mg 45 Fo'Y HAAF FEAS WUl g QG
M d 27 5o J{é z29dS H74e A3, 50mg 2 100mg Foi9 o] Ay WHEL E/TNE A}
gkom, o] A E Qg A THL 100mg FAwolA 18 TAFAIF L gt 7] Sof
o3t BeAe 19 28] A PGS AFUdAodA FoqA 9.

Table 2B-6. Study NBI-98854-1201: Overall Summary of Adverse Events During
Double-Blind Treatment through Week 2: Safety Analysis Set

 Qlgele ol ofslf H|SH=ASH T
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- NBI-98854-1201 J’dA1 oA NBI-98854 100mg 2F o] tHAE 50mg Foi} Hl
Bl FJTTFE Aoyl YEhEA FpoE=w, & W}%(%‘—%% o} A
H3 CYP3A4 E= CYP2D6 JAIAE WEsh= fAwol 27] &% 40mge= At
< Aoz oy

- "= INGREZZA 7T 9& 219 AT 0A 27 &% 40mgo & Adsty glon A=

FAA olwe Wl

@ Aol9F: FAhAA NBI9882Y] Cpox D AUCTE 32] E4 Al AR AR B OEE NBI-988542] Coa
Tae AR FofstA gon, of Ads A R AR AR nk A 2 NBI98854E A A
oF A glo]l FAZ F US5E AAREL
@ CYP2D6 AsA WEFA g3k NBII88549t ZFHE CYP2D6 ASNA (paroxetine )2 A Fo
NBI-98782°] =ZS CYP2D6 PMolA #ZH AF 543 F27HA S7HAZE 7hsAol &+
@ CYP3A4/5 AlA 2 FEA FA FAY I
- Study NBI-98854-1302¢l| A1 NBI-98854 % 73t CYP3A4/5 A3 4] ketoconazole A Fo] Al NBI-98854 T
Fofo Hl3| NBI0988542] AUC)..7F 2.18) Z7H3

- Study NBI-98854-15020] 4 NBI-98854 2 73 CYP3A/5 %A rifampin §A Fo] A NBI-98854 ©& £
o} B3] NBI-988542] AUCy.7F oF 70% #43t.

- A7 A8 73 CYP3A4/5 AsiA 9 G417} NBI-988549] PKE W3AZ & U2

rr

64.5. FHFAIF(PD) (Aot 31T
o Aol A e PK/PD
1) ==-+848 24
o 14 FEA Bl HE (AIMS) ¥ F2 24 FEA H7F W (CCITD)E ©]&3ho] NBI-98854°| 3ol thgh
AA FAE AT
o NBI-98854-1304 AP 40 3 80mg & 1A &% AP Wi NBI-98854-1202+= & F< 25mgollAl 75mg
o2 A AFY.
) =& A%
o R o =3 NBI-98854 2 NBI987829] A|6F Com E AUCE =% F8A £AE AN 93 =% =
Jgo s &g
o /N posthoc ZetrE 2 AeT &FS L& FHI PK ZE2RAS AEH |t 2+ AP Aol A
NBI-98854 % NBI-987829] Cpax % AUCyra (Tau=24A7HE L.

3) E-frax =g
o Ao AIMSY Hjo] 22}l thH] WE-& WSH(%CFB), Wo]2gkel AIMSE FWFOE & Ao AIMS, E A6
% CGI-TD.

4) NBI-98854-1304

@ A6+ AIMSS] o] 22kl tiH] ¥ &E& ¥ 3H(%CFB)

AIMS®] B¢ %CFBE 7.97%, -7.75% 2 -301% (22 91¢F, 40mg 2 80mg &%)
AIMS WHg2} H&& 9%, 23% 2 42%(7% 219, 40mg 2 80mg &FT).

o AoF &% WA BHI FFe] B,

o T¢ NBI-98854 ¥ NBI98782 mZollA e =2 vhg Aol yehd.
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Table 41: NBI-98854-1304 Dose-Response at Week 6 Figure 25:  NBI-98854-1304 Exposure Response for Efficacy for %CFB in AIMS At

Week 6
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Data Source: Report 2016-PK-036 Figure 23

Table 42: NBI-98854-1304 Parameter Estimates for the Linear Model Used to Describe Table 43: NBI-98854-1304 Comparison of Predicted and Observed %CFB in AIMS At

the Exposure Response Relationship At Week 6 (%CFB in AIMS) Week 6)
w QIRQle] 2Fo ofs HISIH=ASHL

o T 0 AZ ¢ rdo nd ylgw
NA Chx B AUC REZ 7H43

JE] % mean square error (MSE)7} AIAIE o] 9o, MSEx= 9% =4
Coax B AUC 4% =99 7]&7]E 03 s sAHCR Foglon,
% quantiles$t A Bt (5% CI) A cZo] 9 28 259 A H o

AUC 8 oy 28 Tis e 22
. AW wz wg vUS wEos gok 40 2 Smgol UF WES o Zson, %CFBol e BF
A% G wge E Bl4 B 5 Qxol 4TI A YL,

@ A6 AIMSS| Ho] 22}l thu] Aol ¥3} (Change from Baseline, CFB)
o Figure 269 NBI-98854-13042] Al65 NBI-98782 =%} AIMS CFBe| )@ Quantiles Plot7} A A& o] 9lom,
AIMS CFB= =% $7HEt o] ¢ %14
o NBI987829] Cpax B AUCE ©]83% =2 Whs #AY 7e7le 034 vus AR Fofon, Cuy &
Aucoﬂ el & 440 4 2d setrE o] & Al wojzekel AIMSH] thd AleT At AIMSE 1022 o
Hlol =gkl AIMS F4#H). Al6T 5 AIMSHA wlo] =gkl M4 102 w CFBE At 2d o
AIMS CFBE= 18 26 AW IE ##H quantiles 9o FA+ ITHZE Yehy 2ol #F A5E 49

Aol A dee AR
o FYE xF 0 RIS MROR 9o 40 D 80mgel E W& 5 A, CPBO| g B % oF
S-S T 45N & 5 Aol 47E dAYE.
Figure 26:  NBI-98854-1304 Exposure-Response for CFB in AIMS at Week 6 Table 44: NBI-98854-1304 Parameter Estimates for the Model Used to Describe the
%&f;{stﬁl;‘e-Respome Relationship At Week 6 (Absolute CFB in AIMS At
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Table 45: NBI-98854-1304 Comparison of Predicted and Observed CFB in AIMS At
Week 6

x plplelel eFo| ofslf HISH=EASHCL

© Ales At CGI-TD
e Figure 279 AN ¥ Quantiles plotellAl & < Axo], B+ CGI-TD A+ FoF

ool glofo] wla) Wrom (&
46.), NBI-98782 Cpox @ AUCS A6 CGI-TD 7t Quantiles Plote] #ejE wigtog E,, 29 sdsiel 4

HSH(E 47).

Figure 27:  NBI-98854-1304 Exposure Response for CGI-TD At Week 6 Table 46: NBI-98854-1304 Parameter Estimates for the Linear Model Used to Describe

the Exposure Response Relationship At Week 6 (CGI-TD)

Table 47: NBI-98854-1304 Parameter Estimates for Euax Model Used to Describe the
Exposure Response Relationship At Week 6 (CGI-TD)

 QIRelel 2Fol ofs HISIH=ASLICH

5) NBI-98854-1202
@ A6+ AIMSS] o] 2gkQl tiH] ¥ & ¥ 3H(%CFB)
o AIMS Hi %CFBE 0.03%, -64.6%, -51.0% 2 -37.9%(Z2F 912k, 25mg, 50mg ¥ 75m,

g $%7). RE 437
o 919490 W FEYol HhoM AIFAA ol H B O Uik ASFAA A At
kel AL A 382 TAE AAT 4 AUD B A UBIAE O B8 3T W

S Qe A% 2% FEATL B OBAAR AIMS ¥-eA v1&E RE gFTolA fioke] Hls) Bgron

87829] Cpox 5 AUCE Z8Y Epae Z22 /WE8te] djue FAHAAE & 499 2°F A2t Enn

(N b

e 4
DA Ep FEE AE 12029 A A0 93 AY 7}5A] B2

AN =

A 9 W folsiA Db FEo) 9ok Hs| AIMS %CFBE TaARE AAZeH, v &

a2

&

o

=

e A6F AIMS %CFBS} NBI-987829] Cpax @ AUCO] w3+ Quantiles Plot7} AAHo] glow, o2 ulgte
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KeN
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Table 48: NBI-98854-1202 Dose Response at Week 6 Figure 28:  NBI-98854-1202 Exposure-Efficacy for %CFB in AIMS at Week 6
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Data Source: Report 2016-PK-056 Figure 24.

AIMS=Abnormal Involuntary Movement Scale. PM=CYP2D6 poor metabolizer. Non-PM represent UMs. EMs.
IMs, EM/IMs and EM/UMs, %CFB=percent change from baseline: Cumx=maximum plasma concentration:
AUC=Area under the blood/plasma concentration versus time curve

- _ Note: For the quantile plot. black filled circles with line are mean+95%CT of %CFB in AIMS (observed) for each

P DI_I 2 o|_| _O_I 9_@ 0-” _O_l BH H | —2—7 H El ol Ll L__l- concentration bin (placebo and 4 quartiles of NBI-98782 Cp or AUC): the predicted mean %CFB in AIMS (blue
line) using the Emuy model with NBI-98782 Cuux 0r AUC as exposure metric is overlaid with the observed data.
For the boxplot, the model predicted NBI-98782 Cuax and AUC are presented by dose and CYP2D6 genotype.

Table 49: NBI-98854-1202 Parameter Estimates for the Ewax Model Used to Describe
the Exposure Efficacy Relationship At Week 6 (%CFB in AIMS)

SD of
Pi:‘n‘:':" Eumas EC50 Residual
Variability | Objective
Model Function MSE
Estimate Estimate Estimate Estimate Value
(%RSE) (%RSE) (%RSE) (%RSE)
) 0.03 - o < < - aa -

Cuux 0f NBI-98782 e -62.8 (34%) | 4.88 (285%) | 57.8 (24%) 701.72 3338.47
(Fixed)

AUC of NBI-98782 Ov(,h -66.1(37%) | 141 (248%) | 57.7 (24%) 701.62 3334.17
(Fixed)

Data Source: Report 2016-PK-056 Table 12

Ensc=maximum effect: EC50= the concentration of a drug that gives half-maximal response: %RSE: percent relative
standard error=SE (standard error) < 100/Mean; CFB=change from baseline: Cum= Maximum plasma
concentration: AUC=Area under the blood/plasma concentration versus time curve: MSE: mean square error=)
(predicted value-observed value)*/No. of observations.

Note: the description of the models are provided in Report 2016-PK-056 Section 4.2.2

@ Ao A AIMS
o NBI-987829] Cpa %
Figure 299 A A3}%d

#AF. 5o B9 7187

% AL E AREEl AE 12029 A6F AIMS CFBOl 3t Quantiles PlotS
| F71ge] wel AIMS CFBx Zadlen F7F =& F71 Al 94 AHE
% FAHSE Fo3t ASE YEhY Fof whgo] fJekrt 3 A Ao,

2d o AIMS CFBE (Wlo]2~ekel AIMS 7) g2 AXE thE #2H quantilesol HA Vepd.

Figure 29:  NBI-98854-1202 Exposure-Efficacy for CFB in AIMS at Week 6 Table 50: NBI-98854-1202 Parameter Estimates for the Model Used to Describe the
Exposure Response Relationship At Week 6 (Absolute AIMS Score)
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Figure 30:  NBI-98854-1202 Exposure Efficacy for CGI-TD at Week 6 Table 51: NBI-98854-1202 Parameter Estimates for the Model Used to Describe the
Exposure Response Relationship At Week 6 (CGI-TD)

% olelel @3 ofsh H|SIH=ASHICH
6) =E-HA
O zZ=gd
- 22l o] woj~g}el tiH] 28 o] W3t AP A v &2 3 AIY BT 84 FoTo] YGET F5
- A 130498 &% WOl A W Aol BEAEHANLH, £ FUto wE 28 o] W3t wkgo] S} 9
A, (FEE =&-03 Adfo] #EF)
- A2 JAEAE AN Z2Eeo] wlo|xgkl oin] 2u) o4 WSt AFuidA Hl&I NBI-98782¢]

dAE AFstglen, & 530 A=Y 3FE4 i ey FAA7F AN
Hlet o2 & w] NBI98782 Condl 10ug/L S7bollA HHS- SHEE 23% Z7}3lM NBI-98782
AUCS| 1000ug-hr/L Z7Fll A w8 @A) 85L& 50% S7HE

Table 52: Dose Response for All Safety Endpoints

Figure 34:  Quantile Plots for Proportion of Subjects with >2-Fold Prolactin Events

Table 53: Logistic Regression Parameter Estimates for >2-Fold Change in Prolactin Figure 35:  Logistic Model Fit Overlaid with the Quantiles from the Observed Data for
Versus Cpax and AUC of NBI-98782 2-Fold Prolactin Events

10 Study 1304 o1 Study1304

S T ——
Cmax of NBI-98782 (ug/L) AUC of NBI-98'

Qhil)

Data Source: Report 2016-PK-056 Figures 39 and 40.

Cmm=maximum plasma concentration: AUC=Area under the blood/plasma concentration versus time curve.

Note: Blue filled circles with line are mean=95%CT of proportion of subjects with >2-fold prolactin events for each
concentration bin (placebo and 4 quartiles of NBI-98782 Cuax or AUC). the logistic model fit (mean [solid light
blue line and 95% CT [blue shaded area]) overlaid with the quantiles from the observed data for Study 1304

o 2Fol ols H|SIH=ASLICL
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@ QT zt4:
- NBI-98854-1401, -0901 & -13019] %=
< 5 WHE o] &4 dQIcFY =& & A9 g g E AlSe
- NBI-988549} dQTcF 1t #AI= 4% FHE FAYH(71E7] o -0.00129msec/ug/L), NBI-98782 dQTcF2]
71€71E 0176msec/ng/LE FHB(E 54). Flgure 399 371 AlPe] NBI98854 dQTcF(¥% ud)s}
NBI-98782 dQTcF(L. 2% 3'd)7t &A

Table 54: Model Parameters for the Concentration-dQTcF Relationships for NBI- Figure 39:  Mean Change from Baseline in QTcF (DeltaQT) after Single Dose of 160 mg
98854 and NBI-98782 after Single Dose of 160 mg (Study NBI-98854-1401), (Study NBI-98854-1401); Multiple Doses of 50 mg and 100 mg (Study NBI-
Multiple Doses of 50 mg and 100 mg (Study NBI-98854-0901), and Single 98854-0901); and Single Doses of 150 mg and 300 mg (Study NBI-98854-
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Doses of 150 mg and 300 mg (Study NBI-98854-1301) 1301) for Each Quartile of NBI-98854 (Parent, Left Panel) and NBI-98782
(Metabolite, Right Panel) Concentrations

# glelolol 28 o8 BITH= AL

Q@ A5 &FolA 4 QTc 7}

- NBI-98854 Fo]&= tlAFAl NBI-98782 ol o&ZQ W oz QTcE ARAIZ.
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NBI-98854 A& &#ZoA QIcF 9% 7HeAS AR

- 3 559 CYP2D6 PMs % H|-PMsell 40mg 3! 80mg

v 34 W sy AAE.
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msec®.E FAET, CYP2D6 PMell NBI-98854 80mg o & /¢ 4el NBI-98782 ChaxollAl QTcFS| Hlo] 2
2}Ql tiH] Hd W= 859msecoE FAH.

Table 55: Model Predicted Changes from Baseline in QTcF (dQTcF) after Multiple
Doses of 40 mg and 80 mg in CYP2D6 Non-Poor Metabolizers and Poor-

Metabolizers (Based on Studies NBI-98854-1401, -0901, and -1301 Pooled
Analysis)
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o= 0901 A4 NBI-987829F QT d4 7t ddd &3 W A S YA X3t B¢ &4
A 0901 A wiAIAZ.
- YA E NBI98854-1401 2 -1301 & &4 A CYP2D6 PM9| 80mg T Al 11.7msecE o /dH.
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Table 83: Summary of Studies for QT review

Study Design Dose: Subject # PR/ECG Sampling Schedule
NBI-98854-1401 |Thorough QT/QTc study: single- | 160 mg single dose: 48: PK/Continuous 12-lead Holter monitoring: 0.
dose. double-blind. 3-way cross- | Poor CYP metabolizer not 0.5.1.2.3.4.5.6.8.12.24,36. 48 lus post-
over. double-dummy. placebo- | eligible dose
NBI-98854-1301 |Double-blind. placebo- Placebo: 3 PK:0.0.5.1.2.3.4,6.8.12.24.48.
controlled. parallel study 150 mg single dose: 6 96. and 168 hrs post-dose
300 mg single dose: 6 Standard 12-lead ECG: screening. Day-2. and
Poor CYP metabolizer not final study visit Continuous 12-lead Holter
eligible monitoring: 0.0.5.1,2.3.4,6.8.12.
24 Ios postdose
NBI-98854-0901 |Double-blind. placebo- Placebo: 10 PK:'0,0.25:0.5,875.1, 1.25,1.5;2.3. 4.8.8;
controlled. cross-over/parallel. |50 mgQD: 1 10. 12. 18. 24 lus after Day 1 and Day 8 dose
single dose/multiple dose Poor CYP metabolizer. 6 Standard 12-lead ECG: screening: Day -1: Day 3-
Intermediate CYP metabolizer. 7 |5 pre-dose: 24 hrs after Day 8 dose: final visit
Extenstive CYP metabolizer Holter monitoring: 0. 2. 4. 8. 10, 24 lus after Day
100 mg QD: 4 Extensive CYP § dose and 5 matching time points on Day -1
metabolizer: 4 Intermediate CYP
metabolizer

Source: Reviewer-created table

Briefly, Study 901 was not included due to failure to show an appropriate and consistent dose-
response curve in the concentration of the major active metabolite, NBI-988782. Thus, Studies

1301 and 1401 were pooled. Based upon this analysis, the predicted mean value and 90%
confidence interval (Cl) for valbenazine 80 mg doses in healthy volunteers was 6.7 msec (5.1 -
8.4 msec) as compared to 11.7 msec (8.8 — 14.7 msec) in CYP2D6 poor metabolizers.
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A Phase 2, Open-Label, Dose Titration Study to Evaluate the Efficacy and Safety of NBI-98854 for the Treatment of
Tardive Dyskinesia in Subjects with Schizophrenia or Schizoaffective Disorder
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A Phase 2, Double-Blind, Randomized, Placeb

0-Controlled, Two-Period Crossover Study to Evaluate the Efficacy and
Safety of NBI-98854 for the Treatment of Tardive Dyskinesia in Subjects with Schizophrenia or Schizoaffective Disorder
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65.2. AN A4A E(Pivotal studies)
o A AGAE (NBI-98854-1304, 1202) ! A A4AE (NBI-98854-1201, 1402) 7L

Table 4: Overview of Clinical Efficacy Studies for NBI-98854 in Tardive Dyskinesia
Pivotal Studies Supportive Studies

Feature NBI-98854-1304 NBI-98854-1202 NBI-98854-1201 NBI-98854-1402
Population Subjects with schizophrenia/ Subjects with schizophrenia/ Subjects with schizophrenia/ Subjects with schizophrenia/

schzoaffective disorder or mood schizoaffective disorder or mood schizoaffective disorder with schizoaffective disorder or mood

disorder with neuroleptic-induced | disorder with neuroleptic-induced neuroleptic-induced TD disorder with neuroleptic-induced

TD TD and subjects with GI-disorder D

with metoclopranude-induced TD

Enrolled 234 102 109 168

(156 NBI-98854, 78 subjects (51 NBI-98854. 51 placebo) (55 NBI-98854, 54 placebo) (168 NBI-9854)

randomized to placebo for the first

6 weeks, then switched to NBI-

98854)
Design Randomized, double-blind. Randonuzed. double-bhind. dose Randomized, double-blind, fixed Open-label. dose escalation

parallel-group. fixed-dose titration sequence, parallel-group

Placebo controlled (first 6 weeks) Placebo controlled (first 6 weeks) Placebo controlled (first 6 weeks)
Dasage NBI-98854 po (capsule) NBI-98854 po (capsule) NBI-98854 po (capsule) NBI-98854 po (capsule)

40 mg qd for 48 weeks 25,50, 75 mg qd 50, 100 mg qd 40 mg qd for 48 weeks

OR OR

40 mg qd for 1 week 40 mg qd for 4 weeks,

80 mg qd for 47 weeks 80 mg qd for up to 44 weeks
Treatment 6 weeks plus up to 42-week 6 weeks up to 12 weeks up to 48 weeks
Duration extension (6 week double-blind and 6 week

open-label extension)
= B 7 = bty

Primary Efficacy ATMS dyskinesia total scorea mean | AIMS dyskinesia total score CFB at | ATMS dyskinesia total score CFB N/A (safety and tolerability)
Endpoint(s) CFB at Week 6 (Central ATMS Week 6 (Central ATMS Video at Week 6 between the pooled

Video Raters) Raters) active group vs placebo
Other Efficacy ®* CGLTD ® CGLTD ®* CGITD ® AIMS (on-site and central
Endpoints * pGIC ® PGIC * PGIC raters)

* TDIS * TDRS * TDRS # CCLID
* PGIC
* TDIS
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Phase 3, Randomized,

Double-B

lind, Placebo-Controlled, Parallel, Fixed-Dose Study to Assess the Efficacy, Safety,

and Tolerability of NBI-98854 for the Treatment of Tardive Dyskinesia
373 |NBI-98854- (A 25 |ole ™ |2 d W ol -9l eF R |<frEe> |<FEA>
1304 o (YU |BRd =4 | NBI-98854 40mg 65 |-AIMS * AIMS: $1<F di¥] 80mg wollA Al

T L Apo) iz |NBI-98854 80mg A% |-CGI-TD MY oM (IS BFE 32 vs. -0.1),
NBL98854 |14 |5] 1 5 o 425 o 40mg oAM= el #EH(LS ¥
D R o] E 19w 0
a4 RPN 5 [THEE S | COLID: Skl sl somg 2904
o ‘O‘I:O = 48 MNAHJLH(LS HE 29 vs. 32),
hAA fi= o7t 40mg Tl A= Aol HH (LS 2
- ERt 9 29 vs. 32). BAH F4 X

¥ 18854

2347
29
(1573
Z¥H,
T EA
Zl—oﬂ

774
7187l

P

[e2

sprjow o

<4859 AIMSE 27t 3.0(n=60) %
49(n=63)2 &g on, 27 A%
713+ F<¢t AIMS, CGI-TD, PGIC, ¥

TDIS ZAAE 48574 w5 %8
& AN dEen simg W&

40mg TR F& 7S Ve,

<SHAA>

cA@7ZLE F 27l AR

s ffiE 71 F 80mg 1HolAM &
AALE Apge] BASIeH, ®
& 1¥2 AR F 1ZFES,
AR, HRA, ged, dALE
9 5etes 2

*SAE9] WAES NBI-98854 40mg

(5.6%) 2 NBI-98854 80mg (7.6%)
FolA iekzel Ha(EI%) o B

YEbE.

<A ddA £

Table 8: Subject Enrollment and Disposition Through Week 6 (All Randomized Table 9: Subject Disposition during the Extension and Posttreatment Periods
Subjects at Day -1) (Safety Analysis Set)
NBI-98854 NBI-98854 NBI-98854 NBI-98854
Placebo 40 mg 80 mg All Subjects 40 mg* 80 mg All Subjects
Number of Subjects n (%) n (%) n (%) n (%) N=07 N=101 \-198
78 76 80 234 n (%) n (%) n (%)
Completed Placebo-Controlled Period 71 (91.0) 63 (82.9) 71 (88.8) 205 (87.6) NBI-98854 extension period
Discontinued Placebo-Controlled Period 7(9.0) 13(17.1) 9(11.3) 29 (12.4) Completed 61(62.9) 63 (62.4) 124 (62.6)
Reason for discontinuation: Discontinued 36 (37.1) 38 (37.6) 74 (37.4)
Adverse event 2(2.6) 4(53) 2(2.5) 8(3.4) Reason for discontinuation during extension period
‘Non-compliance 2(2.6) 1(1.3) 0 3(1.3) Adverse event 14 (14.4) 17 (16.8) 31(15.7)
Withdrawal of consent 1(1.3) 5(6.6) 4(5.0) 10 (4.3) Protocol deviation 0 1(1.0) 1(0.5)
Death 0 0 1(1.3) 1(0.4) Non-compliance 3G.0) 3(3.0) 6(3.0)
Lost to follow-up 2(2.6) 1(13) 1(13) 401.7) Withdrawal of consent 9(9.3) 8(7.9) 17 (8.6)
Sponsor/investigator decision 0 2(2.6) 1(1.3) 3(1.3) Death 0 1(1.0) 1(0.5)
Discontinued at Week 6 2(2.6) 2 (2.6) 7(3.0) Lost to follow-up 8(8.2) 6(5.9) 14(7.1)
Reason for discontinuation: Sponsor/investigator decision 22.1) 2(2.0) 4(2.0)
Adverse event 2(2.6) 1(1.3) 1(1.3) 4(1.7) Reason for discontinuation during postireatment
Non-compliance 0 1(1.3) 1(1.3) 2(0.9) period
Withdrawal of consent 0 0 1(13) 1(04) Lost to follow-up 0 1(1.0) 1(0.5)
Data Source: Table 14.1.1.1 Adverse event 0 1(1.0) 1(0.5)
Treatment groups are based on randomization on Day -1 Withdrawal of consent 1(1.0) 0 1(05)
Completed study 60 (61.9) 61 (60.4) 121 (61.1)

<EA 32>

Data Source: Table 14.1.1.2.

* Includes 3 subjects initially randomized to NBI-98854 80 mg who had a dose reduction on or before Week 6
Treatment groups include placebo re-randomization at Week 6

Table 11: Analysis Sets for Placebo-Controlled Ireatment Period (All Randomized
Subjccts)
NB1-98854 NBI-98554
Placcbo 40 mg 80 mg All Subjects
(N=78) (N=76) (N=80) N=234)
Amnalysis Sct n (%) n (%) n (%) n (%)
Safety Analysis Set
Number of Subjects Tnchided in the P-C' period 76 (97.4) 72 (94.7) 79 (98.R8) 227 (97.0)
Number of Subjects Txchided in rhe P-C period 2 (2.6) 1(5.3) 7(.0)
Withdrew and remrned all smdy drg 1.(1.3) 1(1.3) 2(0.9)
No posthaseline safery dara collecred 1.(1.3) 3.9 5.1
Subjects Included in the Extension Period 69 (88.5) 61 (80.3) 198 (84.6)
Subjects Tnchided in rhe Postrrearment Period 16 (59.0) 35 (16.1) 122 (52.1)
Inteni-to-Treat Analysis Set
Number of Subjects Included 76 (97.4) 70(92.1) 79 (98.8) 225 (96.2)
Number of Subjects Excluded 2 (2.6) 6(7.9) 1(1.3) 9(3.8)
Excluded from safety 2 (2.6) 4(5.3) 1(1.3) 7.(3.0)
No posthaseline or postrandomization ATMS
rotal score o 2 (2.6 o 2(0.9)
Per-Protocol Analysis Sct
Number of Subjects Included 66 (34.6) 52 (68.4) 61 (76.3) 179 (76.5)
Number of Subjects Excluded 12 (15.4) 24 (31.6) 19 (23.8) 55 (23.5)
Excluded from ITT 2.(2:6) 6(7.9) 1(1.3) 9 (3.8)
No Week 6 AIMS total score 7 (9.0) 7(9.2) 9 (11.3) 23 (9.8)
Efficacy-related important protocol deviation 3 (3.8) 3(3.9) o 6(2.6)
No detectable plasma level of NBI-98854 at
Week 6 o R (10.5) 9 (11.3) 17 (7.3)

Data Source: lable 14.1.4.
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Table 12: Selected Demographics and Baseline Characteristics (Safety Analysis Set)
Variable Statistic or Categary Placeba NBI-98854 NBI-95854 Total
(N=T76) 40 mg (N 80 mg (N=79) N=227)
Age (vears) Mean (SEM) 57.001.2) 553 (1.0) 56.0(1.1) 56.1 (0.6)
sD 10.5 85 10.1 9.7
Median 580 56.0 570 57.0
Min. Max 30.84 26.74 32.83 26.84
Gender (n[%]) Male 42 (35.3) 42 (583) 39 (49.4) 123 (54.2)
Female 34 (447 30¢41.D) 40 (50.6) 104 (45.8)
Ethnicity (n[%:]) | Hispanic or Latino 23 (30.3) 22 (30.6) 14(17.7) 39 (26.0)
Not Hispanic or Lanno 33 (69.7) 30 (69.4) 63 (82.3) 168 (74.0)
Race (n [?%&]) American Indian or Alaska 0 1{14) 1(1.3) 209
Nauve
American Indian or Alaska 0 1(1.4) 1(1.3) 2 (0.9
Native. Caucasian
Asian 0 1(14) 0 1(0.4)
Black or Aftican 29 (38.2) 26 (36.1) 32 (40.5) 87 (38.3)
American
Caucasian 43 (56.6) 41 (56.9) 44 (55.7) 128 (56.4)
Native Hawatian or Other 1(1.3) 0 0 1(0.4)
Pacific Islander
Other: Arabic 1(1.3) 0 0 1(0.4)
Other: Hispanic o 0 113 1(0.4)
Other: Mexican 1¢1.3) 114 o 2¢0.9)
Other: Mixed 1013) 101.4) o 2¢0.9)
Body Mass Mean (SEM) 28.03 (0.62) 28.64 (0.64) 27.78 (0.66) 28.13 (0.37)
Index (keg/m?) sSD 5.44 5.47 5.84 5.58
Median 27.75 27.95 26.80 27.50
Min. Max 18.1.42.2 19.4. 40.6 18.2,. 46.9 18.1. 46.9
CYP2D6 Ultrarapid metabolizers 1(1.3) 5(6.9) [T 7G.1)
Genotype Extensive metabolizers 48 (63.2) 31¢43.1) 46 (58.2) 125 (55.1)
‘Gf‘“[;:‘]‘;““""" Intermedinte metabolizérs 20 (26.3) 26 (36.1) 26 (32.9) 72 G1.7)
Poor metabolizers 3(3.9) 7(9.7) 3(3.8) 13(5.7)
Intermedinte or extensive 226) 1(1.4) 1(13) 401.8)
metabolizers
Extensive or ultrarapid 2 2.6) 2.8 1(13) s@
metabolizers®
Not reported. [ 0 113 1(0.4)
Data Source: Tables 14.1.5 and 14.1 7.
Body Mass Mean (SEM) 28.03(0.62) 28.64 (0.64) 27.78 (0.66) 2813 (0.37)
Index (kg/m) sD 5.44 547 5.84 5.58
Median 27.75 2795 26.80 27.50
Min. Max 18.1.42.2 194,406 18.2.46.9 18.1.46.9
CYP2D6 Ultrarapid metabolizers 1(1.3) 5(6.9) 1(1.3) 7361
Genotype Extensive metabolizers 48 (63.2) 31(43.1) 46 (58.2) 125 (55.1)
Classification ¢
@[] Intermediate metabolizers 20(26.3) 26(36.1) 26 (329) 72(31.7)
' Poor metabolizers 3(39) 709.7) ENER] 13(57)
Intermediate or extensive 2(2.6) 1(1.4) 1(1.3) 4(1.8)
metabolizers
Extensive or ultrarapid 2(26) 2(28) 1(1.3) 5Q2.2)
metabolizers?
Not reported 0 0 1(1.3) 1(0.4)

Data Source: Tables 14.1.5 and 14.1.7.

<AAFoldF AEHE>
2 e BIASAHFN &4 1507, 712N A 7778
Table 13: Disease Categories and Tardive Dyskinesia Diagnosis (Safety Analysis Set)

Variable Statistic or Category Placebo NBI-98854 40 mg | NBI-98854 80 mg Total
(N=76) (N=72) (N=79) (N=227)
Disease Schizophrenia/ 50 (65.8) 48 (66.7) 52 (65.8) 150 (66.1)
Category schizoaffective
(n[%]) Mood disorder® 26 (34.2) 24 (33.3) 27 (34.2) 77(33.9)
Age at n 43 42 44 129
Schizophrenia/ | \fean (SEM) 284 (1.7) 31.9(1.9) 290 (1.8) 208 (1.1)
sebizaaffective | gpy 113 126 120 120
1agnos1s
Greard) Median 260 315 26.5 27.0
Min. Max 6.57 10. 63 9. 68 6. 68
Age at Mood n 25 22 24 7l
D}SOI‘dEl: Mean (SEM) 31.9(2.8) 32.0(3.6) 35.0(2.6) 33.0(L.7)
Dingnosis SD 142 16.9 12.8 14.5
(years) .
Median 30.0 28.5 35.0 30.0
Min. Max 10. 64 12. 66 12. 60 10. 66
Ageat Tardive | n 54 50 58 162
Dyskm?sm Mean (SEM) 494(14) 47.8(1.5) 47.6 (1.6) 48.2(0.9)
Diagnosis sD 10.7 105 125 113
(years)
Median 48.0 495 49.0 49.0
Min. Max 29.81 22,67 17.81
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Table 22: Primary Efficacy Ei : Abnormal In Y Movement Scale Table 24: Key Secondary Efficacy Endpoint: Clinical Global Impression of Change —
Dyskinesia Total Score Mean Change From Baseline at Weeks 2, 4, and 6 Tardive Dyskinesia Score at Weeks 2, 4, and 6 (ITT Analysis Set)
(ITT Analysis Set)
Statistic Placebo NBI-98854 40 mg | NBI-98854 80 mg
Statistic | Placebo | NBI-98854 40 mg NBI-98854 80 mg (N=76) o (N=79)
N=76) (N=70) ~=79) Weeiz
Week 2
- __ n
o 7 : N Mean (SEM) 3.5(0.1)
Mean (SEM) 0.3 (0.3) 13 (0.4) 2.0 (0.4) LS Mean (SEM)® 3500.1)
LS Memn(SEMP DO S04 “1.3(03) LS Mean Difference (SEM) 20.1(0.1)
;%xz‘glsgffer?;ce (I.JSE]M) -1.1(0.5) 1.6 (0.5) [NBI-98854 vs. Placebo]
T s ot ) P 959 Confidence Interval (03,0.1) 04, 0.1)
5% 2.0, - 2.6.-0.7 o ol
p value® 0.0313 0.0010 DAl 0. 0.1782
. Week 4
Week 4 = =
& - o - 31 SEM 320.0) 3101
Mean (SEM) 0.0 (0.4) 13 (0.5) 2.8 (0.4) L:i'; @ 751’»:1\1 | > (a‘1 . ‘0‘1'
v e ey 708 FL; \E:u( D ff) (SEM) z._\ Lm‘ 1)) 0 4(46 1:
. » . N oS Mean Difference (SEN 0.3 (0. ~ i
ey oo L5335 Pt
3% Confidence Interval (24.-02) (3.7.-1.6) 95% Confidence Interval (-0.5.-0.1) (-0.6.-0.1)
prvaloe® B018s 20,0001 p value® 0.0180 0.0022
Week 6 (Primary Efficacy Endpoint) Week 6 (Key Secondary Efficacy Endpoint)
o 69 63 70 n 69 63 24
Mean (SEM) 0.0 (0.4) -1.8 (0.5) 3.3(0.5) Mean. (SEM) 32:0.1) 2.9(0.1) 22(0.19
LS Mean (SEM)® 0.1 (0.4) 19.(0.4) 204 LS Mean (SEM)* 2.9(0.1) 2.9(0.1)
LS Mean Difference (SEM) 1.8 (0.6) 3.1(0.6) LS Mean Difference (SEM) 03 (0.1) 0.3 (0.1)
[NBI-98854 vs. Placebo] [NBI-98854 vs. Placebo]
95% Confidence Interval (-3.0.-0.7) 95% Confidence Interval (-0.5.0.0) (-0.5.0.0)
p value 0.0021 p value® 0.0742 0.0560
Data Source: Table 14.2.1.15. Data source: Table 14.2.2.19
Table 31: ANCOVA of Abnormal Involuntary Movement Scale Total Score Mean Table 33: Clinical Global Impression of Change — Tardive Dyskinesia Responder Rate
Change from Baseline Value at Week 6 (ITT and PP Analysis Sets) at Week 6 (ITT and PP Analysis Sets)
Statistic Placebo | NBI-98854 40 mg | NBI-98854 80 mg Placebo NBI-98854 40 mg NBI-98854 80 mg
Intent to Treat Analysis Set (N=76) (N=70) ITT Analysis Set (N=76) =70) (N=79)
n 69 63 Week 6 n 69 63 70
Mean (SEM) 0.0(0.4) -1.8(0.5) Responders. 1 (%) 14 (20.3) 20 (31.7) 22(314)
LS Mean (SEM) -0.1(04) -1.9 (0.4) Difference (NBI-98854 vs. Placebo) 11.5% 11.1%
LS Mean Difference (SEM) [NBI-98854 vs. Placebo] -1.8 (0.6) p value 0.1370
95% Confidence Interval (-3.0.-0.6) Per Protocol Analysis Set (N=66) (N=61)
p value? 0.0033 <0.0001 Week 6. n 66 52 61
Fer Frotocol Analysty Set (N=66) (~N=61) Responders. 1 (%) 13 (19.7) 18 (34.6) 21 (34.4)
& 66 1 Difference (NBI-98854 vs. Placebo) 14.9% 14.7%
Mean (SEM) 0.0(0.4) 3.9(0.5) DP "a;“* ST I DI, LUl
S Mean (¢ 0.1 (0.4 23.7(0. ata Source: Tables and 2 ]
LS Mean (SEM) N GLOA 37049 A subject was classified a5 a responder if their CGI-TD assessment was “much improved' or “very much improved.”
LS Mean Difference (SEM) [NBI-98854 vs. Placebo] -3.6 (0-6) Two-sided p value from Cochran-Mantel-Haenszel statistic was used for the comparison of response rates between
95% Confidence Interval (-4.8.-24) each NBI-98854 treatment group and the placebo group.
p value? <0.0001

Data source: Tables 14.2.1.17 and 14.2.1.18
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Table 42: Abnormal Involuntary Movement Scale Total Score Mean Change (rom Table 44: Clinical Global Impression of Change — Tardive Dyskinesia Mean Score
Baseline during the Extension and Posttreatment Periods (ITT Analysis Set) during the Extension and Posttreatment Periods ITT Analysis Set)

Stafistic NBI—?QE?O mg 313[,(97\3:;%18)0 mg Visit Statistic NBI—?iiJ7-)OD mg NBI—(SV\S??; 18)0 mg
Week 8 CFB n 94 97 Week 8 = - o1 - 98

Mean (SEM) -L9.@4) 4009 Mean (SEM) 2.8 (0.1) 2.7(0.1)

sD Gt i sD 0s 09

Median: min, max s e i i Median: min, max 3.0:1.4 3.0:15
Week 16 CFB n 81 & Week 16 n 81 88

Mean (SEM) -22(0.5) #3048 Mean (SEM) 2.6 (0.1) 2.3(0.1)

SD a1 41 SD 0.9 0.9

Median: min. max 201000 -1 Median: min. max 2.0:1.4 2.0:1.5
Week 32 CFB n 66 Week 32 n 66 75

Mean (SEM) -2.5(0.5) -9(0:5) Mean (SEM) 24(0.1) 2.1(0.1)

sD 3.9 47 SD 08 08

Median: min. max -2.0:-12.5 -5.0:-17.5 Median: min, max 2.0:1.4 2.0:1,5
Week 48 CFB n 60 63 Week 48 n 61 63

Mean (SEM) -3.0(0.5) -4.8 (0.6) Mean (SEM) 2.4(0.1) 2.1(0.1)

sD 4.1 48 SD 1.0 0.9

Median; min; max -3.0:-11.7 -5.0:-16.6 Median: min, max 2.0:1.4 2.0:1.6
Week 52 CFB 5 60 61 Week 52 n 60 61

Mean (SEM) 1.4 (0.5) -1.2(0.6) Mean (SEM) 3.1(0.1) 3.5(0.2)

sD 42 5.0 SD 11 1.4

Median: min. max -1.0:-11.9 -1.0; -15. 11 Median: min. max 3.0:1.6 3.0:1.6

Data Source: Table 14.2.1.4 Data Source: Table 14.2.2.2

CFB=change from baseline
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Table 50: AIMS, CGI-TD, and PGIC Response Rate Following Cessation of Table 48: Tardive Dyskinesia Impact Scale Mean Score during the Extension and
Treatment (ITT Analysis Set) Posttreatment Periods (ITT Analysis Set)
[ NBI-98854 40 mg [ NBI-98854 80 mg Visit Statistic NBI-98854 40 mg NBI-98854 80 mg
Abnormal Involuntary Movement Scale® N=97) (N=101)
o 60 61 Week § n 93 98
Week 48 Responders. n (%) 17(28.3) 32(52.5) Mean (SEM) 11.0(0.9) 9.6(0.7)
Week 52 Responders. n (%) 9(15.0) 12(19.7) SD 82 74
Clinical Global Impression of Change — Tardive Dyskinesia® Median: min. max 9.0:0.29 8.0:0.31
n 60 61 Week 16 n 80 88
Week 48 Responders, n (%) 36 (60.0) 47(77.0) Mean (SEM) 10.0 (0.9) 7.8(0.7)
Week 52 Responders. n (%) 22 (36.7) 17(27.9) sD 7.8 6.5
Patient Global Impression of Change® Median: min. max 9.0:0,32 5.5:0.26
1 ‘ op ’ 29 Week 32 n 65 74
Week 48 Responders. n (%) 41(69.5) 45 (76.3) Mean (SEM) $2(08) 71(08)
Week 52 (%) 35(59.3) 30(50.8) SD 6.8 6.5

Data Source: Table 14.2.1.34. 14.2.2.40. and 14.2.3.41

) ) e 5002 5
AIMS=abnormal involuntary movement scale: CGI-TD=Clinical Global Impression of Change — Tardive Median: min. max 50;0:22 30,0,30
Dyskinesia: PGIC=Patient Global Impression of Change. Week 48 n 60 63
# Responder is defined as 250% reduction from baseline Mean (SEM) 6.4(0.8) 6.7 (0.9)
® A subject is classified as a responder if their CGI-TD assessment is ‘Much Improved' or 'Very Much Improved' at <D 65 65
each visit.
. 5 5
¢ A subject is classified as a responder i their PGIC assessment is Much Tmproved' or Very Much Tiproved' at Median; min, tiax 40;0,23 6.0:0,24
eachisit Week 52 u ss 59
This table includes only subjects with data at both Week 48 and Week 52. Week 48 is end of study drug treatment Mean (SEM) 9.9(1.0) 10.9(1.3)
period sD 7.6 9.7
Median: min. max 9.5:0.33 9.0: 0,35

Data Source: Table 14.2.4.2.

<UAAHA>
< AF7IZE F 2ol Agg Y BF AEeSY HHEfSeE Hrhg)
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1. 9¢F dx 657 Fo7]3t

<SoF dlx T 7|3t T, SAEQ] HAYELS NBI-98854 40mg (5.6%) L NBI-98854 80mg (7.6%) TollA 9]k
of Hl31(3.9%) Bl =A e

-TEAES] A A ES NBI-98854 80mg(50.6%) oAl 91oF*(434%) T+ NBI-98854 40mg ol Hl3|
(40.3%) & =A e

*NBI-98854 Fo A GthdAk 59 ol delM Hisal, fiefe] ws) TAEC] w}W TEAEE £d, &&F°Y
2, TAAR} Ae

2. B7] AN

*SAES] A E-S NBI-98854 40mg (13.4%) % NBI-98854 80mg (15.8%) ol A fFAFSHAl UEbton, 19 o]
dol A BaE SAEE (ZHZ) NBI-98854 40mg 2 NBI-98854 80mg ) AA1(24 [21%] 2 19[1.0%]), 2%
AL (09[0.0%] B 29[2.0%]), BF, ¥4 ¥ &7, ANEEST E AL A4 7 19 [10%])eE B
A=}
+ A% 713t & TEAE®] IAl&2 NBI-98854 80mg ol 4 (76.2%) NBI-98854 40mg -l HI3(61.9%) O EA
UER o™, 80mg wollAl B Wol B oAbl AARL.

Table 52: Summary of TEAEs by Treatment Group during the Placebo-Controlled Table 53: Summary of TEAEs by Treatment Group during the Extension Period
Treatment Period (Safety Analysis Set) NBL98851 40 mg NBI98851 80 mE
Placebo NBI-98854 40 mg | NBI-98854 80 mg . =97) N=101)
~=76) ~-72) ~-79) Caregory () S7%5)
Category n (%) n (%) n (%) Subjects reporting any TEAE 60 (61.9) 77 (76.2)
Subjects reporting any TEAE 33 (43.4) 29 (40.3) 40 (50.6) Subjects reporting any treatment-related TEAE? 34(33.7)
Subjects reporting any treatment-related TEAE? 11 (14.5) 11(15.3) 20 (25.3) Subjects reporting any severe TEAE 13 (12.9)
Subjects reporting any severe TEAE 2(2.6) 3(4.2) 4(5.1) Subjects reporting any TEAE leading to study
Subjects reporting any TEAE leading fo study discontinuation® 13 (13.4) 18 (17.8)
discontinuation® 4(53) 4(5.6) 5(63) Subjects reporting any serious TEAE 13 (13.4) 16 (15.8)
Subjects reporting any serious TEAE 339 4(5.6) 6(1.6) Subjects reporting any TEAE resulting in death 0 1(1.0)
Subjects reporting any TEAE resulting in death [ 0 1(13) Subjects reporting any TEAE leading to dose
Subjects reporting any TEAE leading to dose reduction 6(6.2) 6 (5.9)
reduction 339 104 5(6.3) Data Source: Table 14.3.1.2. and 14.3.1.24
Data Source: Table 14.3.1.1 and Table 14.3.1.23.
Table 54: TEAEs (Preferred Term) with Incidence >23% of Subjects in any Treatment
Group during the Placebo-Controlled Treatment Period (Safety Analysis Set)
All NBI-98854
Placebo NBI-98854 40 mg | NBI-98854 80 mg Treated
System Organ Class (N=76) ~N=72) (N=79) (N=151)
Preferred Term n (%) n (%) n (%) n (%)
Overall 33 (43.4) 29 (40.3) 40 (50.6) 69 (45.7)
Gastrointestinal disorders $(10.5) 7(9.7) 6(7.6) 13 (8.6)
Dry mouth 1(1.3) 5(6.9) 0 5(3.3)
Vomiting 0 0 338 3(2.0)
Infections and infestations 6(7.9) 7(9.7) 1(1.3) 8(53)
Urinary tract infection 339 3(4.2) 0 3(2.0)
Musculoskeletal and connective
tissue disorders 2(2.6) 342) 5(6.3) $(5.3)
Arthralgia 1(1.3) 1(1.4) 33.8) 4(2.6)
Nervous system disorders $(10.5) 8 (11.1) 15 (19.0) 23 (15.2)
Somnolence 339 4(5.6) 4(5.1) 8(5.3)
Akathisia 1(1.3) 3(42) 225 5(33)
Dyskinesia 0 0 338 3(2.0)
Psychiatric disorders 10 (13.2 11(15.3) 10 (12.7) 21 (13.9)
Suicidal ideation 4(5.3) 3(42) 1(1.3) 4(2.6)

Data Source: Table 14.3.1.4.
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Table 56: TEAESs (Preferred Term) by System Organ Class with Incidence >3% of
Subjects in the All NBI-98854 Treated Group during the Extension Period
(Safety Analysis Set)
NBI-98854
40 g 80 mg All Treuted
System Organ Class (N=97) (N=101) (N=198)
Preferred Term. n (Vo) n (%) n (%)
Overall 60 (61.9) 77 (76:2) 137 (69.2)
Gastrointestinal disorders 16 (16.5) 28 (27.7) 44 (22.2)
Constipation 4. (4.1) 4(4.0) 8 (4.0)
Diarrhoea 3(3.1) 8(7.9) 11 (5.6)
Nauusea EXERD] 440 7(3.5)
Vomiting 1(4.1) 3(3.0 7(3.5)
General Disorders and Admiuistration Site
Conditions 16 (15.8) 22 (11.1)
Fatigue 3(3.0) 6(3.0)
Infections and Infestations 24 (23.8) 39 (19.7)
Bronchitis 4 (4.0 6(3.0)
Urinary tract infection 7(6.9) 13 (6.6)
Investigations 12 (12.4) 20 (19.8) 32(16.2)
Weight decreased 441 330 7(3.5)
Mctabolism and Nutrition Disorders 7(7.2) 9 (8.9) 16 (8.1)
Deurcased appetite 4(41) 3(3.0) 735
Nervous System Disorders 21 (21.6) 26 (25.7) 47 (23.7)
Dizziness 440 7(6.9) 11 (5.6)
Headache 7(7.2) 7 (6.9) 14 (7.1)
Sommolence 30 4(4.0) 7(3.5)
Psychiatric Disorders 17 17.5) 18 (17.8) 35 (17.7)
Anxiet 4(40) 5 (3.0) 7 (3.5)
Depression. 6(6.2) 2(2.0) 8 (1.0)
Suicidal ideation 5(5.2) 5(5.0) 10(5.1)
Respiratory, Thoracic and Mediastinal
Disorders 6(62) 10 (18.8) 25 (12.6)
Cough 331 1(1.0) 7(3.5)
Data Source: Table 14.3.1.8.
Table 58: Related TEAEs (Preferred Term) with Incidence >1 Subject in any Table 59: Related TEAEs (Preferred Term) with Incidence >1 Subject in any
Treatment Group during the Placebo-Controlled Treatment Period Treatment Group during the Extension Period (Safety Analysis Set)
(Safety Analysis Set) NBLOSS34
Al NBI.98854 40mg 80 mg All Treated
Placebo NBI-98854 40 mg | NBI-98854 80 mg Treated N=97) (N=101) (N=198)
(N=76) (N=79) (N=151) Preferred Term n (%) n (%) n (%)
Preferred Term n (%) n (%) n (%) Overall 23 (23.7) 34 (33.7) 57 (28.8)
Overall 11 (14.5) 11 (15.3) 20 (25.3) 31 (20.5) Dizziness 220 1(40) 6(3.0)
Sommnolence 3(3.9) 4(5.6) 4(5.1) 8 (5.3) Fatigue 331 2(2.0) 5@2.5)
Dry mouth 1(13) 5(6.9) 0 5(3.3) Sommolence 2(2.1) 3(3.0) 5(2.5)
Akathisia 0 2(2.8) 2(25) 4296 Weight decreased 4(4.1) 1(1.0)
Anxiety [ 1(14) 2(25) 320 Decreased appetite 2(21) 220
Dyskinesia 0 0 3(38) 320 Weight increased 1(1.0) 3(3.0)
Fatigue 0 2(28) 1(1.3) 3(2.0) At 0 3(3.0)
Vomiting 4 0 3(38) 3.0 C 1(1.0) 2(2.0)
Weight increased 0 1(14) 225 320 Headache 2(2.1) 1(1.0)
Salivary hypersceretion 0 0 225 2(.3) Salivary hypersecretion 1(1.0) 22.0)
Tremor 0 0 2(25) 2(13) Tremor 1(1.0) 220)
Data source: Table 14.3.1.5. Attt 120) 0
Diarthoea 0 2020
Dry mouth 0 2(20)
Urinary tract infection 2(290)
Vomiting 2 0

Data source: Table 14.3.1.9

3. 1 9] oAk

4 2298 ¥4 2R $5 TYF-E NBI98Ss4 5o F Fvtste A4S Yehlglon, 2o A%
717t & dF Z2R 49 TEAES JERi=t], NBI-98854 40mgw 1% 3 NBI-98854 80mg w* 1% ¢l
A By,

Table 64:  Directionally Relevant Shifts from Baseline to Week 6 in Selected Clinical Table 66:  Directionally Relevant Shifts from Baseline to Week 48 in Selected Clinical
Chemistry Parameters Based on the Normal Range (Safety Analysis Set) Chemistry Parameters (Safety Analysis Set)
Placebo | NBLOS85440 mg | NBI-OS854 80 mg NBL-98854 NBI-98854
(~N=76) (N=72) (N=19) 40 mg 80 mg Al Subjects
Parameter Shift n (%)* n (%)* n (%)* (N=97) (N=101) (N=198)
“Alanine aminotransferase (U/L) Normal to high 0 1(1.6) 229 Parameter Shift o) n () o (F)
Low to high 0 0 1014) Alanine aminotransferase (U/L) ,\'on_ml to
Aspartate aminotransferase (UL) Normalto high | 1(15) 0 1(14) high 0 o o
Creatine kinase (U/L) Normaltohigh | 3 (44) 2(2) 343 T L\",:‘:]’:l“:‘ Lo g LEH
G elutamyl transferase (U/L) | Normal to high | 3 (44) 0 3(43) o ish G Sy 768
Total bilirubin (umol'L) Normal to high 1(15) 0 0 Creatine kinase (U/L) Normal fo
Creatinine (umol'L) Normal fo high | 1(1.5) 0 3(43) gk 3(4.9) 0 3(24)
Blood urea nitrogen (mmol/L) Nommal 1o high | 3 (44) 7(L1) 1(14) T N VI IO pr—oy
Serum prolactin (pmol L) Normal to high | 5(7.2) 600.7) 12 (17.6) o high 23.3) 2(3.2) 4(33)
Data source: Tables 1235411, 143.5.4.12, 1435413, 1435414, 1435415, 143 54.16, 14.3.5.4.17. and Total bilirubin (nmol L) Normal to
14.35.4.15. high 0 0 0
Creatinine (umol/L) Normal 1o
high 1(16) 3(48) 4(33)
Blood urea nitrogen (mmol/L) Normal to
high 0 3(48)
Serum prolactin (pmol L) Normal to
high 6(9.8) 11(17.7) 17(138)
Data source: Tables 1435424, 14.3.5.4.25. 14.3.5.4.26. 14.3.5.4.27, 14.35.4.28. 14.3.5.4.29, 13.3.5.4.30, and
1435431

QTcF 2tA: A @At & W 405 QTcF 7tz o] >500 msecE UERH2H, ol& AW R HE we}
AR ECG FAIA o d Qlg=(artifact)©] HHH 2 o= HIME.

QTcF 714 >480 msece #lfthz Fof 7I1Z(HFr)ol 17, A& 717kl 590l T H(NBI-98854 40mg o 23,
NBI-98854 80mg+ 3%). QTcF 7tA¢] Ho]2eklo] B} >60 msec W ¢+ Az F713F 1% (NBI-98854
40mg ), A& 713t 6H o2 LB,
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Table 76: QTcF Categorical Summaries during the Placebo-Controlled Period (Safety Table 77: QTcF Categorical Summaries during the Extension and Posttreatment

Periods (Safety Analysis Set)

Placebo NBI-98854 40 mg | NBI-98854 80 mg NBI-98854 40 mg NBI-98854 80 mg
(N=76) (N=72) (N=79) Threshold n (%) n (%)
Threshold n (%) n (%) n (%) Extension Period (N=97) (N=101)
QT<F interval QTCF interval
>450 msec 5(6.7) 7(9.9) 4(51) >450 msee 13(13.7) 22(22.0)
>480 msec 1(13) 0 0 >480 msec 2021 3(3.0)
>500 msec o 0 0 >500 msee 0 1(1.0)p
QT<F interval change from baseline QTcF interval change from baseline
>30 msee 4(5.3) 3(42) 4(51) >30 msee 14.(14.7) 24(24.0)
>60 msee [ 1(14) 0 >60 msee 3(.2) 3(3.0)
Data Source: Table 14.3.5.8.16 Posttreatment Period (N=61) (N=61)
QT<F interval
>450 msec 1(1.7) 3(5.)
>480 msec 0 0
>500 msee 0 0
QT<F interval change from baseline
>30 msee 3(5.0) 4(68)
>60 msec [} [}

Data Source: Tables 14.3.5.8.17 and 14.3.5.8.18,

QTcF=corrected QT interval using Fridericia’s formula
* This finding was reviewed by an independent cardiologist and was assessed to have significant artifact

A Phase 2, Randomized, Double-Blind, Placebo-Controlled, Dose Titration Study to Assess the Safety, Tolerability, and
Efficacy of NBI-98854 for the Treatment of Tardive Dyskinesia
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Table 7. Summary of Analysis Sets (All Randomized Subjects)
Placebo NBI-98854 All Subjects
(N=51) (N=51) (N=102)
Analysis Set n (%) n (%) n (%)
Safety Analysis Set”
Subjects included 49 (96.1) 51(100.0) 100 (98.0)
Subjects excluded 2(39) 0 2(2.0)
Reason for exclusion
Did not receive study drug 2(3.9) 0 2(2.0)
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Intent-to-Treat Analysis Set”
Subjects included 44 (86.3) 45 (88.2) 89 (87.3)
Subjects excluded 7(13.7) 6(11.8) 13 (12.7)
Reason for exclusion:
Did not have an evaluable central AIMS
video raters’ CFB AIMS dyskinesia total
score during the double-blind treatment 5(9.8) 6(11.8) 11(10.8)
Multiple reasons 2(3.9) 0 2(2.0)
Per Protocol Analysis Set®
Subjects included 44 (86.3) 32 (62.7) 76 (74.5)
Subjects excluded 7(13.7) 19 (37.3) 26 (25.5)
Reason for exclusion:
Important protocol deviation 0 1(2.0) 1(1.0)
NBI-98854 treated subject with no
quantifiable plasma concentration at
Week 6 0 11(21.6) 11 (10.8)
Multiple reasons 7(13.7) 6(11.8) 13 (12.7)
Data Source: Table 14.1
<178 A R>
Table 8. Selected Demographics and Baseline Characteristics (Safety Table 9. Disease Categories and Tardive Dyskinesia Diagnosis (Safety
Analysis Set) Analysis Set)
Placebo NBI-98854 Total Placebo NBI-98854 Total
Variable Statistic or Category N=49 N=51 N=100 Variable Statistic or Category N=49 N=51 N=100
Age (years) Mean (SEM) 55.6 (1.4) 56.7 (1.5) 56.2(1.0) Disease Schizophrenia or 30(61.2) 28 (54.9) 58 (58.0)
sD 98 10.8 103 category schizoaffective disorder
Modian =70 6.0 T5e (n[%]) Mood disorder 18(36.7) 20 (39.2) 38(38.0)
Wi, max 3478 3278 .78 Gastrointestinal disorder 1(20) 3(59) 4(40)
- - Age at n 28 27 55
Gender (n[%]) | Male 27 (85.1) 30(38.8) 5T (51:0) Schizophrenia/ | Mean (SEM 29027 32127 306 (1.9
Female 22 (44.9) 21(41.2) 43 (43.0) schizoaffecive [gp . ) 14?37 : l|4(.0 ; '|\4$17 :
Ethnicity Hispanic or Latino 18 (36.7) 20(39.2) 38 (38.0) d!sorder_ Median 285 310 300
(n[%]) Not Hispanic or Latino 31(63.3) 31(60.8) 62 (62.0) e Min, max 7,85 10,59 7,85
Race (n[%]) | Amer. Indian/Alaska native 1(2.0) 0(00) 1(1.0) {years)
A Indian/Alaska native, Age at mood 2 1 19 34
istadils " 1620) 0(00) 0 disorder Mean (SEM) 303 (3.2) 426 (2.7) 411 (2.0)
SD 122 1.7 11.9
Eihck/mncan American 16 (32.7) 18(35.3) 34 (34.0) (vears) S S i s
Caucasian 30(61.2) 33(64.7) 63 (63.0) Min, max T4 EE 5% 58 14,58
Other/mixed 1(20) 0(0.0) 1(1.0) Age al o il 3 3
Height (in) Mean (SEM) 66.67 (0.58) 66.71(055) | 66.69(0.40) gastrointestinal | Mean (SEM) = 673 (62) 573 (6.2)
SD 4.08 3.96 3998 disorder SD = 10.8 0.8
Median 66.00 66.50 66.00 Median = 620 62.0
Min, max 50.0,77.0 50.0, 7.0 00,770 (years) Win, max — 5. 66 35,65
Weight (Ib) Mean (SEM) 178.35(5.40) | 183.48(5.13) | 180.97 (3.71) Age attardve | n 36 39 75
SD 37.83 36.63 37.12 dyskinesia Mean (SEM) 49.5 (2.0) 488 (21) 49.2(1.4)
Median 170.00 178.00 175.50 ;"zg’r‘;sfs SD 121 130 125
Min, max 105.0, 268.0 100.0,2600 | 100.0, 2680 4 Median 48.5 530 50.0
Body Mass__ | Mean (SEM) 28.19(0.75) | 2902 (0.78) | 28.62(0.54) Min, max 27 2570 20
Index (kg/m”) | sp 528 5.50 543
Median 27.40 28.80 28.30
Min, max 18.0, 38.3 18.1,42.0 18.0, 42.0
CYP2D6 Ultrarapid metabolizers 1(2.0) 1(20) 2(20)
Genotype Extensive metabolizers 31(63.3) 27 (52.9) 58 (58.0)
(Cn[n/, D ' | Intermediate metabolizers 12 (24.5) 15(29.4) 27 (27.0)
> Poor metabolizers 4(82) 4(7.8) 8(8.0)
Intermediate or extensive
metabolizers 1(2.0) 2(39) 3(3.0)
Extensive or ultrarapid
metabolizers 0(0.0) 1(2.0) 1(1.0)
Not reported 0(0.0) 1(20) 1(1.0)

Data source: Tables 144 1and 1451

<fFEA>

1. 12+ FEA4HE7}E ¥ AIMS st

-6 AIMS %7 CFBolA $1okito] 03% 729 ) vls) NBL9SS54 152 34302 BAXCE o7 Zavt
EPt ot (p<0.0001; PP 24 AE), o]d Bl ITT 4] AEd M= o] 028 743 o uls) NBI-98854 1

e 26802 FAHCE folg dart UEPH(LS H; p=0.0005).

I;

A NFEER T 9 W WS EUR @ 65 B AIMS 4L 9ok 1.04l MIs) NBI98ss4 152
AR/ AT Aol AgdAte A5 3.040] AT 24 AE).

- 7187 AFNEAY] A9 657 Hit AIMS TS flekat 1450l W3] NBI-98854 1§ 4.5% 0] ZHAR(ITT
2 AE),

-Gl Zof @ G EZZ g = {5 TD7F el AdoidAtel] disiAe ITT 4 AEl Z3=e 9ok

Aoz 1980 B3] WEo] 488 =58 & S

Mo




EE

2. 22+ SEAH 7} WS CGI-TD

* 6+ H CGI-TD

Hoe

Sl ekzel

s
ANFEE) | AREF | gAY ([ dd 8| FH8F 2 TE P75 a3
A 71zt
Table 13.  Analysis of the Central Video Raters AIMS Dyskinesia Total Score Table 14.  Central Video Raters’ AIMS Dyskinesia Total Score and Change from
Change from Baseline at Week 6 (PP and ITT Analysis Set) Baseline by Visit, Treatment, and Disease Category (ITT Analysis
Set]
PP Analysis Set ITT Analysis Set Disease !
Statistic Plﬁzz_-:u NB:;Z;?“ Pﬁ:i:'o NB':'Z‘?:M Category Visit Statistic or Category Placebo NBI-98854
Mean (SEM) 1.1(06) 43 (06) 1.1 (06) 36(05) 222:222’:&‘;::"" i N 27 ]
Baseline (Day -1) | Mean (SEM) 7.3(0.7) 7.3(0.7)
SD 37 32 37 35 Disorder & o o
Median -05 -4.0 -05 -3.0 Median 7:0 st
Min, max 11,7 11,1 1,7 1, 8 Min max 318 318
LS mean (SEM)” 03(1.1) -34(12) 02(1.1) -2.6(12) Week 6 Mean (SEM) 6.4 (0.6) 23(0.7)
95% confidence interval (2.5,1.8) (-5.7,-1.0) (24, 2.0) (4.9,-0.3) ) 32 35
LS mean difference -3.0(0.7) -24(0.7) Median 7.0 4.0
NBI-98854 vs. placebo (SEM) Min, max 1,14 0,13
95% confidence interval (-4.5,-1.6) (-3.7,-1.1) Week 6 CFB Mean (SEM) -1.0 (0.8) -3.0 (0.6)
p-valueh <0.0001 0.0005 SD 4.1 32
Data source: Tables 14.14.6 and 14.14.7 Median 0.0 -3.0
Min, max -11,7 -11,3
Mood Disorder N 16 19
Baseline (Day -1) | Mean (SEM) 8.7 (1.4) 8.9(0.8)
SD 5.6 3.8
Median 7.0 9.0
Min, max 1,23 3,17
Week 6 Mean (SEM) 7.3(1.3) 4.5(0.7)
SD 5.4 33
Median 6.5 5.0
Min, max 1;21 0,11
Week 6 CFB Mean (SEM) 14(0.7) -45(0.9)
SD 29 3.8
Median -1.0 -4.0
Min, max 9,3 -1, 8

Data source: Tables 14.14.3 and 14.14.4.

H|3) NBI-98854 X @Al AAHA #5HE] 21.m (p<0.0001) ©]= NBI-98854

9] AukzQl TD AAE Yebd. 650 NBL-98854 L&l &sl= Adtiaal 71&8 o 67%= “3A A=A
w9 ZA] iR 9EE okt Al dAbE oF 16% 0l B3-S (p<0.0001; ITT £41 AlE).

Table 17.  Summary of CGI-TD Scores, Analysis of Variance of CGI-TD Scores, Table 22.  Responder Analyses for CGI-TD Scores by Visit and Treatment
and Frequency Distribution of Scores by Treatment Group at Week 6 Group for Schizophrenia and Schizoaffective Disorder Subjects (ITT
(ITT Analysis Set) Analysis Set)
o Flacebo NBl98634 geGs';oDnder Placebo NBI-08854
Assessment Statistic N=44 N=45 Definiti N=27 N=26
CGI-TD Score n 44 45 Definition 1: Much Imp or Very Much Imp| a
Mean (SEM) 3.1(0.1) 23(0.1) Weok 6 . =7 >
SD 08 08 Number (%) of responders 4(14.8) 16 (61.5)
Median (Min, max) 3.0(1,4) 20(1,4) Week = >7 %
;;/mzao:f'::rx:merval (3215(2:;)) (21 27'0233)) Number (%) of responders 9(33.3) 15 (57.7)
Difference NBI-98854 vs. 0802 Definition 2: Minimally Improved, Much Imp: , or Very Much Imp|
placebo (SEM) Week 6 n 27 26
95% Confidence Interval (-1.2,-0.5) Number (%) of responders 20 (74.1) 24 (92.3)
p-value® <0.0001 Week 8 n 27 26
Response Category Total (n) 44 45 Number (%) of responders 22 (81.5) 21(80.8)
i Data Source: Tables 14.20.2and 14.21.2
very n."mh improved 2 ‘:/") 2(45) 8 (133) Table 23.  Responder Analyses for CGI-TD Scores by Visit and Treatment
Much improved n (%) 5(11.4) 24 (53.3) Group for Mood Disorder Subjects (ITT Analysis Set)
Minimally improved n (%) 24 (54.5) 12 (26.7)
No change n (%) 13 (29.5) 3(6.7) CGI-TD
Minimally worse n (%) 0(00) 0(0.0) Besponder Placeto NELasass
Much worse n (%) 0(0.0) 0(0.0) 5 ton 1: Much or Very Much =
Very much worse n (%) 0(0.0) 0(0.0) - = =
Data Source: Table 14.18.1, 14.18.6, and 14.19.1 Week & n 16 18
Number (%) of responders 3(18.8) 14 (73.7)
Week 8 n 16 19
Number (%) of responders 3(18.8) 11 (57.9)
Definition 2: Improved, Much Improved, or Very Much lmprovedh
Week 6 n 16 19
Number (%) of responders 10 (62.5) 18 (94.7)
Week 8 n 16 19
Number (%) of responders 8 (50.0) 16 (84.2)
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Data Source: Tables 14.20.3 and 14.21.3
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Table 14.23.17

Summary of Tardive Dyskinesia Rating Scale (TDRS) Parts 1 + 2 + 3 Total Score

by Visit and Treatment
(ITT Analysis Set)

Table 26.  Responder Analyses for Patient Global Impression of Change Score
by Visit and Treatment Group (ITT Analysis Set)
Placeb, NBI-98854
PGIC Responder Placebo NBI-98854 Visit Statistic (E:iil? (N=45)
Definition N=44 N=45
Definition 1: Much Improved or Very Much Improved®
Week® . 2 4 per ;~ SEM 38 344" 3 40 345" 4
Number (%) of responders 14 (31.8) 26 (57.8) Lomn (o) B B gl
Week 8 n 44 45 Median 37.0 36.0
Number (%) of responders. 20 (45.5) 25 (55.6) Min, Max 17, 75 10, 74
Defini 2: Improved, Much Improved, or Very Much Improvedh WEE 2 - 45
eek 2 n 2
Week 6 n 44 45 Mean (SEM) 33.1 (2.1) 24.9 (2.4)
Number (%) of responders 29 (65.9) 42(93.3) sD 13.8 16.1
Week 8 n 44 45 Median 33.0 n3\7 .0
Number (%) of responders 31(70.5) 38 (84.4) Hin, Max 1%, 73 B, 74
Data Source: Tables 14.22.3 and 14.22.4 N— a sa 5
Mean (SEM) 28.7 (2.2) 26.3 (2.3)
sD 14.4 15.1
Median 24.5 23.0
Min, Max 8, 75 4, &5
<¥Yz=ZE>
Ry &z X Q=i m oo A=N S O A} E) =20 =0 =715
-We 94 ZEZHY FEE NBIOSSH4E ofuzt fofr BT 67 FARE FEOR VIEYRT FUKEHoH
=20 Q= =Z0) =% =
NBI-98854 1352 85l 71Ed +AI= 354,
Table 29.  Serum Prolactin (pmol/L) Concentrations by Visit and Treatment (ITT
Analysis Set)
All
NBI-98854 NBI-98854
Visit Statistic Placebo 75 mg Doses
Baseline n 44 NA 45
Mean (SEM) 636.17 (114.86) NA 352.08 (33.91)
SD 761.87 NA 227.47
Median 347.85 NA 295.70
Min, Max 78.3, 3886.9 NA 30.4, 1039.1
Week 6 n 44 31 44
Mean (SEM) 674.40 (128.20) 704.63 (133.51) 621.34 (97.91)
SD 850.36 743.33 649.46
Median 426.05 491.30 476.10
Min, Max 91.3,4443.5 108.7, 4030.4 26.1, 4030.4
Week 8 n 44 31 45
Mean (SEM) 743.08 (163.33) 454.97 (65.95) 418.06 (53.73)
SD 1083.43 367.20 360.46
Median 380.45 295.70 287.00
Min, Max 82.6, 6500.0 126.1, 1443.5 26.1, 1443.5

Data source: Table 14.13.2.
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Table 30. Overall Summary of Treatment-Emergent Adverse Events by Table 31.  Incid of Treat Ei gent Adverse Events Experienced by
Treatment Group (Safety Analysis Set) 22 Subj in Either Tr Group (Safety Analysis Set)
Placebo NBI-08854 Overall Placebo NBI-98854
(N=49) (N=51) (N=100) System Organ Class® N=49 N=51
TEAE Type n (%) n (%) n (%) Preferred Term n (%) Events n (%) Events
Overall TEAEs 16 (32.7) 25 (49.0) 41(41.0) Overall 16 (32.7) 37 25 (49.0) 72
Treatment-related® TEAEs 8(16.3) 15 (29.4) 23 (23.0) i Disorders 8(16.3) 10 6(11.8) 13
Deaths 1(2.0) 0(0.0) 1(1.0) C 3(6.1) 3 2(39) 2
Severe TEAEs 3(6.1) 0(0.0) 3(3.0) Dry mouth 0(0.0) 0 3(5.9) 3
Serious TEAEs 2(4.1) 0(0.0) 2(2.0) Nausea 2(4.1) 2 3(5.9) 3
Subjects discontinued due to a TEAE 2(4.1) 0(0.0) 2(2.0) Vomiting 0(0.0) 0 3(5.9) 3
Data source: Tables 14.33 and 14.34.3.1 General Disorders and Administration 2(4.1) 2 8(15.7) 10
Site Conditions
Fatigue 2(4.1) 2 5(9.8) 5
ions and 4(8.2) 4 3(5.9) 4
Urinary tract infection 3(6.1) 3 2(3.9) 2
Metabolism and Nutrition Disorders 0(0.0) 0 5(9.8) 5
Decreased appetite 0(0.0) 0 4(7.8) 4
Musculoskeletal and Connective Tissue 1(2.0) 1 4(7.8) 5
Disorders
Back pain 0(0.0) 0 2(3.9) 2
Nervous System Disorders 7(14.3) 10 9 (17.6) 13
Dizziness 2(4.1) 2 0(0.0) 0
Headache 2(4.1) 2 5(9.8) 5
Sedation 1(2.0) 1 2(3.9) 2
Somnolence 1(2.0) 1 3(5.9) 3
Data source: 14.34.1.1
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A Phase 2, Randomized, Double-Blind, Placebo-Controlled Study to Assess the Efficacy and Safety of NBI-98854 for
the Treatment of Tardive Dyskinesia in Subjects with Schizophrenia or Schizoaffective Disorder

2%

= o = )
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Table 5. Selected Demographics and Baseline Characteristics: Table 6. Other Baseline and Disease-Related Characteristics:
Safety Analysis Set Safety Analysis Set
NBI-98854 NBI-98854 | NBI-98854
Placebo 50 mg 100/50 mg Total Palan_w:er/ Placebo 50mg 100/50 mg Total
Parameter (N=54) (N=28) (N=27) (N=109) ASIHHS;C_ e (N=54) (N=28) (N=27) (N=108)
Age (years) 54 _28 27 1y SH 'agn?s;s(y:mzop e 50 27 25 102
Meari(SEM) 545(15) 55 (17) 556(22) VT Mean (SEM) 204 (1.7) 297 (2.4) 304 (2.5) 207 (12)
SD L il 11:2 105 sD 123 122 127 123
Median 55.5 54.5 54.0 55.0 Median 265 260 290 %5
Min, Maix .76 2202 28,47 27 Min, Max 10,68 16,66 17,66 10,68
Gender [n (%] _ Age at TD diagnosis (years) 49 26 22 97
Male 34 (63.0) 20 (71-4) 18 (66.7) 72 (66.1) Mean (SEM) 469 (1.9) 48.5 (1.6) 475 (2.7) 475(12)
Female 20 (37.0) 8(286) 9(333) 37 (33.9) sD 13.0 82 128 18
[n (%)] Median 50.0 475 495 49.0
Black or African American 29 (53.7) 12 (42.9) 7(259) 48 (44.0) Min, Max 16,73 37, 67 22,73 16,73
White 23 (426) 15 (53.6) 19 (70.4) 57 (52.3) Tobacco Use [n (%)]
\NTWE Hawaiian or Other Pacific Lae o o e Yes 35(64.8) 12(42.9) 19 (70.4) 66 (60.6)
g(‘;";er ‘0' T . : EO'Q; No 19 (35.2) 16 (57.1) 8(206) 43 (304)
American Indian or Alaska ) ) Valproie Acid Use [n ()]
Native, Black or African Yes 7(13.0) 5 (17.9) 2(74) 14(12.8)
American 101.9) i 137 2(18) No 47 (87.0) 23(82 1) 25 (92 6) 95 (87.2)
Weight (Ib) 54 28 27 109
Mean (SEM) 190.29 (5.49) | 189.33 (9.38) | 168.23 (7.30) | 18458 (4.12)
sD 40.24 4964 37.93 4301
Median 184.60 176.60 164.00 182.00
Min, Max 1260,3440 | 119.6,3140 | 10822338 | 108.2,344.0
Body Mass Index (kg/m?) 54 28 27 108
Mean (SEM) 2871(077) | 2885(1.11) | 26.39(1.15) | 28.17(0.56)
sD 5.68 588 597 584
Median 27.80 28.05 26.20 2750
Min, Max 192,442 18.5,426 41,378 141,442
CYP2D6 Class [n (%]
Ultrarapid Metabolizers 4(74) 1(3.6) 0 5 (46)
Extensive Metabolizers (EM) 27 (50.0) 17 (60.7) 16 (59.3) 60 (55.0)
Intermediate Metabolizers (IM) 20 (37.0) 9(32.1) 10 (37.0) 39 (35.8)
Poor Metabolizers 0 0 a a
IM or EM 3(5.6) 1(3.6) 1(3.7) 5 (46)

Data source: Tables 144.1and 1451
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- NBL98834 5H(50mg+100mg) ¥} $1okrS vla %713k ASHITT AU, oA 1ol SAH o2 fol3h 4
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Table 7. Prima_ry Efficacy Endpoint: AIMS Dyskinesia Total Score Change From Table 8. On-Site Rater (ITT Analysis Set, OC) and Consensus Video Raters
Baseline in the Pooled NBI-98854 Group vs. Placebo at Week 6: (mITT Analysis Set) AIMS Dyskinesia Total Score Change at Week 6
ITT Analysis Set On-Site Rater (ITT) Consensus Video Raters (mITT|
NBI-08854 Pooled
A A NBI-98854 Pooled NBI-08854 Pooled
A Dyskineslaotal scare Change Pldotio s mg AIMS Dyskinesia Total Score | Placebo 50+100 mg® Placebo 50+100 mg®
rom Baseline (N=54) (N=53) Change from Baseline (N=54) (N=53) (N=47) (N=42)
Week 6~ ANCOVA(LOCE) n=54 n=50 Week 6 — ANCOVA =50 n=49 n=46 n=40
Tsea" (SEM) -2.4(0.5) -3.1(0.6) Mean (SEM) 2.4 (0.5) -3.0 (0.6) -0.5(0.4) 1.3 (0.5)
el ) -25(07) -3.3(0.7) LS mean® (SEM) 2.3(0.7) -3.0(0.7) -0.2(0.5) -12(05)
LS mean difference (SEM) LS mean difference (SEM)
ELosts e phene -0.8(08) NBI-98854 vs. placebo -0.7(0.8) 1.1 (0.6)
value 0.2966 P value® 03795 0.0663
Data source: Table 14.13.3.2.

Data source: Table 14.13.4.2 and Post hoc Table 14.50.2.

2. 22 fra4% 7 ¥4 CGI-TD
+100/50mgw3 $ekr 3ol 25/ 9] CGI-TDS] 9] 7ol A o= Fogh Apo)7t Uebst o vk p=0.0277)7}, 6
2] NBI-98854 &3 $19F2] HIR(LOCF, ITT A3 dlM= SATH SR Fofgh xfol7t YehbA] 5.
< 27Ae] CGI-TDell o3k w3t &4 (g 2 o1y very much improved [wl-¢- & o2 714] =& much
improved [Z ZoZ 7)41)9] AFolA, W-EAH= 100/50mg(30.8%) 0] A2k (7.5%) 23] SAISH o2 folstA
E®OLHp=0.0069), 67| NBI-98854 F3hrat fleke] RlaoAe SASHA g2 Foldk Aol YEhA] &+

Table 13. Clinical Global Impression — Global Improvement of Tardive Dyskinesia Table 14. Clinical Global Impression — Global Improvement of Tardive Dyskinesia
(CGI-TD) at Week ZL' TT Analysis Set (CGI-TD) at Week 6: ITT Analysis Set
NBI-98854 Group NBI-98854 Pooled
Placebo 50 mg 100/50 mg Placebo 504100 mg®

CGI-TD at Week 2 (N=54) (N=27) (N=26) CGI-TD - Week 6 (N=54) (N=53)

Week 2 — ANOVA n=53 n=27 =26 Week 6 - ANOVA (LOCF) n=54 n=50
Mean (SEM) 35(0.1) 3.2(0.1) 3.1(0.2) Ween (SEM) 3.1(0.1) 3.1(0.1)

LS mean® (SEM) 3.6(0.1) 33(0.2) 3.2(0.2) LS mean® (SEM) 32(0.1) 33(0.1)
LS mean difference (SEM) LS mean difference (SEM)
(NBI-98854 vs. placebo) -0.3(02) 0.4(02) (NBI:98854 vs: placabo) 0.1(0.2)
P value® 0.1151 0.0277 P value 07430
Data source: Table 14.18.2. Data source: Table 14.18.3.2.
Table 15. Clinical Global Impression — Global Improvement of Tardive Dyskinesia Table 16. Clinical Global Impression — Global Improvement of Tardive Dyskinesia
(CGI-TD) Responder Analysis (Score £2) at Week 2: ITT Analysis Set (CGI-TD) Responder Analysis (Score £2) at Week 6: ITT Analysis Set
Placebo NBI-98854 Group NBI-98854 Pooled
(N=54) 50 mg 100/50 mg Placebo 50+100 mg"”

Responder: CGI-TD Score s2 n (%) (N=27) (N=26) : CGI-TD Score £2 (N=54) (N=53)

Week 2 n=53 n=27 n=26 Week 6 - LOCF n=54 n=50
Responders 4(7.5%) 4(14.8%) 8 (30.8%) Responders 12 (22.2%) 12 (24.0%)
Difference in % responders 73 232 Difference in % responders 1.8
P value® 0.3056 0.0069 P value® 08298

Data source: Table 14.20.1 Data source: Table 14.20.2.2.
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Table 18. Serum Prolactin Concentration (pmol/L) during Treatment and
Posttreatment: Safety Analysis Set

NBI-98854 Group
Visit Placebo 50 mg 100/50 mg 50+100 mg” Total
Statistic (N=54) (N=28) (N=27) (N=55) (N=109)
Baseline (Day -1) n=53 n=26 n=27 n=53 n=106
Mean (SEM) 667 (90) 659 (167) 538 (109 597 (98.4) 632 (66)
SD 655 852 567 716 684
Median 391 350 383 378 380
Min, Max 26, 2944 22, 3565 61,2644 22, 3565 22, 3565
Week 2 n=54 n=27 n=26 n=53 N/A
Mean (SEM) 731(107) 874 (160) 745 (128) 811(102) N/A
SD 789 830 854 744 N/A
Median 467 504 567 548 N/A
Min, Max 30.4, 4240 26.1, 3430 95.7, 3270 26.1, 3430 N/A
Week 6 n=50 n=26 n=23 n=49 N/A
Mean (SEM) 613 (77.3) 844 (174) 723 (144) 787 (113) N/A
SD 547 885 690 793 N/A
Median 454 528 457 517 N/A
Min, Max 65.2, 2910 17.4, 3780 122, 2940 17.4, 3780 N/A
Week 12 n=41 n=21 n=17 n=38 n=79
Mean (SEM) 950 (119) 1030 (248) 602 (140) 837 (153) 896 (95.7)
sD 762 1140 579 943 850
Median 7 539 374 515 570
Min, Max 60.9, 3060 26.1,4260 60.9, 2430 26.1, 4260 26.1, 4260
Week 16 n=41 n=21 n=17 n=38 n=79
Mean (SEM) 570 (73.9) 864 (260) 457 (74.5) 682 (149) 624 (81.1)
SD 473 1190 307 921 721
Median 322 330 439 370 330
Min, Max 73.9, 1590 34.8, 5000 78.3, 961 34.8, 5000 34.8, 5000

Data source: Table 14.12.1

<efE3>

< B Aol 125 X E71ZF 5<9F NBI-98854, NBI-98782, 2 NBI-136110° gt =52 o] ddATFoA AFdHE =&
I A3 01, NBI-98854, 98782, H 1361101 tigt B HA A 5= Yutygo= gFo) vy
Table 14.9.1.2
Table 14.9.1.1
~ e & ) Summary of Week € Plasma Concentratiens (ng/mL)
by Analyte and Randomized Trestment - All Subjects
(ITT Analysis Set) (ITT Analysis Set)
2 m
Analyte Statistic Analyte Statistic
i NBI-93854 n 49
Mean (SEM) 177.28 (49.62)
34 34
122.00
0.0, 2437.0
41
NBI-9$8782 Geom CV(%)
NBI-98782 n 49
Mean (SEM) 21.07 t,? 40)
o ian e
Min, Max 0.0, 78.2
nLLQ 45
Geom Mean 13.1
Geom CV (%) 299.5
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Table 19. Overall Summary of Treatment-Emergent Adverse Events During

Table 21. Treatment-Emergent Adverse Events Experienced by >1 Subject in any

Double-Blind, Open-Label, and Posttr : Safety Analysis Set Treatment Group During Weeks 1 through 6 of Double-blind Treatment:
NBI-98854 Group Safety Analysis Set
Placebo 50 mg 100/50 mg 50+100 mg NBI-98854 Group
(N=54) (N=28) (N=27) (N=55) Placebo 50mg | 100/50 mg | 50+100 mg®
Category n (%) n (%) n (%) n (%) MedDRA System Organ Class/ (N=54) (N=28) (N=27) (N=55)
Double-Blind Treatment through Week 2 Preferred Term n (%) n (%) n (%) n (%)
Overall TEAEs 10 (18.5) 5(17.9) 4 (14.8) NA Overall 22 (40.7) 11(39.3) 8(29.6) 19 (34.5)
Treatment-Related” TEAEs 5(9.3) 4(14.3) 2(74) NA Gastroi inal disorders 5(9.3) 4(14.3) 1(3.7) 5(9.1)
Discontinued the study due to a TEAE 0 0 1(3.7) NA Dry mouth 237 0 13.7) 1(1.8)
Serious TEAEs 0 0 0 NA General disorders & administrative site
Deaths 0 o 0 NA L 1(1.9) 1(3.8) 2(74) 3(5.5)
Double-Blind Treatment through Week 6° Fangue . = L o 2(7.4) 2(3.6)
Overall TEAEs 22 (40.7) 1139.3) 5 (22.2)1, 17 (30.9)“ Inle(f(lons andv mfeflatlonS 4(74) 2(7.1) 311 5(9.1)
Treatm?m-Related“ JEEES 9(16.7) 5(17.9) 3(1.1) 8(145) Ml‘f:cn:lrgs‘lr(:fl:z;ra\:e;":onnnective tissue 2B . 137) ALEEL
Discontinued study due to a TEAE 1(1.9) 0 0 0 disorders 1(1.9) 4(14.3) 13.7) 5(9.1)
Serious TEAES 1(1.9) 2(7.1) 0 2(36) hralgia 0 20.1) 0 2(3.6)
Deaths 0 0 0 0 Nervous system disorders 1(1.9) 4(14.3) 3(11.1) 7(12.7)
Somnolence 0 2(7.1) 1(3.7) 3(5.5)
50 mg ‘ Reproductive system and breast
(N=93) disorders 2(3.7) ] 0 0
Category NA n (%) NA NA Vaginal haemorrhage 2(3.7) 0 0 0
Open-Label Treatment and Posttreatment Periods (>Week 6 through Week 16)* Skin and tissue di 2(3.7) 0 0 0
Overall TEAEs NA 34 (36.6) NA NA Pruritus 2(3.7) 0 0 0
Treatment-Related” TEAEs NA 7(7.5) NA NA Data source: Table 14.33.4.
Discontinued study due to a TEAE NA 6(6.5) NA NA
Serious TEAEs NA 3(3.2) NA NA
Deaths NA 0 NA NA

Data source: Tables 14.37.1, 14.37.2, and 14.37.3.

Table 22.  Treatment-Emergent Adverse Events Experienced by >1 Subject
During Open-Label and Posttreatment: Safety Analysis Set

Table 23. Treatment-Emergent Adverse Events Experienced by >1 NBI-98854
Treated Subject During 12 Weeks of Treatment or 4 Weeks of

Open-Label or Postti Safety Analysis Set
Open-Label® Posttreatment Posttreatment NBI-98854 Treated Subjects
MedDRA System Organ Class/ (N=93) (N=80) (N=93) MedDRA System Organ Class/ (N=102
Preferred Term n (%) n (%) n (%) Preferred Term n (%)
Overall 30 (32.3) 7(8.8) 34 (36.8) Overall 42 (41.2)
Gastroil i disorders 5(54) 0 5(5.4) Gastroil i disorders 9(8.8)
Diarrhoea 3(3.2) 0 3(3.2) Diarrhoea 3(2.9)
ions and i i 8 (8.6) 0 8(8.6) Vomiting 2(2.0)
Upper respiratory tract infection 2(2.2) 0 2(2.2) General di and inistration site
Urinary tract infection 5(5.4) 0 5(5.4) conditions 6(5.9)
Injury, poisoning, and procedural Fatigue 3(2.9)
icati 3(32) 0 3(3.2) ions and i i 12(11.8)
Fall 2(2.2) 0 2(22) Upper respiratory tract infection 2(2.0)
Investigations 2(2.2) 1(1.3) 3362 Urinary tract infection 6(5.9)
Blood creatine pt i 1(1.1) 1(1.3) 2(2.2) Injury, poisoning, and procedural 6(5.9)
Metabolism and nutrition disorders 2(2.2) 0 2(22) Arthropod bite 2(2.0)
Increased appetite 2(2.2) 0 2(22) Fall 3(29)
M_usculoskeletal and connective tissue Investigations 4(3.9)
d|sord§rs . 3(32) 2(2.5) 5(5.4) Blood creatine phosphokinase increased 2(2.0)
Pain in extremity ; 1(1.1) 1(1.3) 2(2.2) A niitritich:disorders 329
Nervous system disorders 5(5.4) ] 5(54) appetite 329
Sedation 2(22) 0 2(22) and ive tissue disorders 8(7.8)
Psychiatric disorders 7(7.5) 1(1.3) 8(8.6) -
Arthralgia 2(2.0)
Depression 2(2.2) 0 2(22) =
Back pain 2(20)
Data source: Table 14.35. Pain in extremit 2(2.0)
Nervous system disorders 12(11.8)
Headache 2(20)
Sedation 2(2.0)
Somnolence 3(2.9)
Psychiatric disorders 8(7.8)
Depression 2(2.0

Table 24. Serious Treatment-Emergent Adverse Events: Safety Analysis Set

Data source: Table 14 361

Table 25. Subjects who Discontinued Study Drug due to a Treatment-Emergent

Subject Age/ Study | Action Adverse Event: Safety Analysis Set
No. Sex Preferred Term | Days Taken | Intensity | Causality | Outcome Subject Agel Study
Double-Blind Treatment Placebo Group No. Sex Preferred Term Days Serious | Intensity | Causality | Outcome
1261002 | 36/M ‘Schichhrenia‘ ’ 3342 ’ DCed ‘Moderate Not related ’ Resolved Double-Blind Treatment Weeks 1 and 2 NBI-98854 100/50 mg Group
paranoid type 1531001 | 61/F | Syncope 8-8 No Moderate | Notrelated | Resolved
Double-Blind Treatment NBI-98854 50 mg Group Urinary tract 8-18 No . Not related | Resolved
1181015 | 66M | Fall [ 38-43 [ interrupt | Mid | Notrelated | Resolved infection M
1541007 | 69/F | Chestpain | 1517 | None |[Moderate | Uniikely | Resolved Double-Blind Treatment Placebo Group
Open-Label Treatment Placebo/50 mg Group 1261002 | 36/M | Schizophrenia, ’ 3342 ‘ Yes ‘ Moderate ‘ Not related ’ Resolved
1281012 | 54/M |Schizophrenia | 5863 | DCed | Mid | Notrelated | Resolved paranoid type
| suicidal ideation | 56-63 | DCed | Mild | Notrelated | Resolved Open-Label Treatment Placebo/50 mg Group
Open-Label Treatment NBI-98854 50 mg Dose 1141002 53/M Urticaria 57-63 No Severe Possibly Resolved
1131003 | 55M | Schizoaffective | 56-103 | DCed | Moderate | Notrelated | Resolved 1281012 | 54/M | Schizophrenia 58-63 Yes Mild Not related | Resolved
disorder Suicidal ideation 58-63 Yes Mild Not related | Resolved
1281002 52/M | Bronchitis 82-105 | Interrupt | Moderate | Notrelated | Resolved 1341001 59/M | Sedation 44-58 No Moderate | Definitely Resolved
Data Source: Table 14.38.2 Mastication 49-59 No Mid Possibly Resolved
disorder
1411001 73/F ;;‘(if:a(:ezgzyme 42-51 No Modatats Possibly Resolved
_Blcod biliraubin 42-48 No Modsrats Possibly Resolved
increased
Open-Label Treatment NBI-98854 50 mg Group
1131003 | 55M | Schizoaffective ’ 56-103 | Yes ‘Moderate Not related ’ Resolved
disorder
Open-Label Treatment NBI-98854 100/50 mg Group
1121005 | 62/F | Depression [ 6568 | No | Moderate | Possibly | Resolved

Data Source: Table 14 38 1

<Supportive>

A Phase 3, Open-Label, Safety and Tolerability Study of NBI-98854 for the Treatment of Tardive Dyskinesia

3% |NBI-98854- (A5 |37 ZHYo| L} NBL-8S54 40mg 47| Z7 |<fFEA>  |<FEA>
1402 oldZ  |LALF |RaE | T F 4mg Fo| 485 [AIMS * AIMS: Al 850 NBI-98854 40mg -
2018 =L Al of we= 7| A E= 8mg & -CGI-TD (45) 2 NBI-98854 80mg (-3.5)°
(2018) NBI-98854 Balo] A Eae PGIC A o] 2ElRlel Hls) s R,
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<] < w3 A * CGL-TD: NBI-98854 40mg} 80mg
o & o= &} Zm B 22k 2] 37 2] =
a4 ol & <eFesl> | sFANE(AZ 2583 26%), uF
2 T D7} U (#2214, 1.9%), 485F7HA(A 4 1.7
QERY B ofst <> A, 16%) MU NS ek,
= o|AHIS. = _ -
w37} Hoz oy IS S | paic ABAE NP AR F D
Ao _ - - -
g 18~85:1] 7l Wt tid AdidA ¥
= b WUk s AHgHENew,
NBI-98854 40mg 2 NBI-98854 80mg
1674 oA 24718 2 2.0) H 485(L6
= o
5 2 1.7)0] HF PGIC H<el 7)Aol
(=4a%/ YR
n -
EEREES) <t5e>
ez _ _
119%, - ¥4 NBL9SS54 % NBI-98782
H 2}o
7]::& U FEE NBL-98854 80mg ol A 40mg
44%) ol wls) o Egou, I Aole &
F oA BARGE WS
<tA >
* NBI-98854 80mg 1%Ho] Fugo=s
A,
4T FUR o] GAEE BalE
A G%o, 4~4857HA 21%(13.7%)
o A SAEZ} A},
* SAE: NBI-98854 40mg 8.6%, 80mg
159% % Rarg.
< 4F7AA 6%, 48F7HA) 18% o] o]
AHZ A ST
AFMAE T E9, AR, 85714
= 8249, FFol E5A EaE.
<8l AL Azl Husglon
(NBI-98854 40mgw" 39, NBI- 98854
80mge 59), ol EF CSSRS|
AT W Yy A Azl Wl
°
AN
<Q1738H4 AHm>
Table 9: Selected Demographics (Safety Analysis Set) Table 10: Baseline Characteristics (Safety Analysis Set)
NBI98854 | NBI-98854 | NBI-98854 NBI-98854 NBI-98854 NBI98854
40 mg 80 mg 80/40 mg Total . Statistic or Jq mg 370 mg 80r':l0 mg Al ?Ilhje\‘!s
Variable Statistic or Category (N=45) (N=107) N=11) (N=163) Variable Category (N=45) N=107) =11 (N=163)
Age (years) | Mean (SD) 568(112) | 57.8(9.0) 56.3 (8.6) 57.4(9.6) Weight at Sereening | n 4 1t 1L 163
T Median (min, max) 59.0 (32. 58.0 (30, (kg) Mean (SD) 7_&18 az 3:) R-Z 08 (17.48) ':24 (13.90) 3_0 68 (17. 2_5'
58.0 (30, 80) 82) 56.0 (42, 69) 82) Median (min. max) | 77.16 (41.7. 9.83 (49.1, 74.84 (56.7. 79.38 (41.7.
52 352) 7 35
Gender Male @610 | 91 |64 | 86 (528%) T y— ”4'5 : 110_,' 10101 ! 1163
@ [%]) Female 24 (53.3%) 48 (44.9%) 5 (45.5%) 77 (47.2%) (in) Mean (SD) 66.12 (3.94) 66.10 (3.79) 65.75 (4.82) 66.08 (3.88)
(E‘IE“‘?;W Hispanic or Latino 7(15.6%) 48 (44.9%) 1(9.1%) 56 (34.4%) Median (min. max) | 65.70 (59.0.78.7) | 66.00 (57.0.78.0) | 65.00 (59.0.73.0) 65.70 (57.0.
n[% Not Hispanic or Latino 38(844%) | 59(55.1%) | 10(90.9%) | 107 (65.6%) 787)
Race (n[%]) | Asian 1(2.2%) 0 0 1(0.6%) BMI at Screening n 45 107 1 163
Black or African American | 16 (35.6%) | 31 (29.0%) 1(9.1%) 48 (29.4%) (kg Mean (SD) 27,80 (5.96) 2895 (5.41) 2745 (332) 28,53 (5.46)
Caucasian 26 (57.8%) 74 (69.2%) 10 (90.9%) 110 (67.5%) Median (min. max) | 27.40 (18.0.40.8) | 28.10(18.6.41.7) | 27.50(22.2.333) 28.00 (18.0.
3 i 41.7)
Native Hawaiian or Other — - S "
Pacific Islander 1(2.2%) 1(0.9%) 0 2(1.2%) kil b 73‘?“:["‘;';;* 1 i 2(19%) 0 3(1.8%)
Other: Latina 1(2:2%) v 0 1(0.6%) (@[] Exteisive 24(53.3%) 6(54.5%) 92 (56.4%)
10‘1191 Mulatto 0 1(0.9%) 0 1 (0.6%) Intermediate 14 (31.1%) 3(273%) 55(33.7%)
Data Source: Table 14.1.4. Poor 5(111%) 2(182%) 11(6.7%)
Intermediate or ) 1(0.9%) 0 1(0.6%)
extensive
Extensive or ultra- 1(2.2%) 0 0 1(0.6%)
rapid
Primary Psychiatric | Schizophrenia/ 37 (82.2%) 76 (71.0%) 6 (54.5%) 119 (73.0%)
Diagnosis (n[%]) | schizoaffective
Mood disorder® 8(17.8%) 31(29.0%) 5 (45.5%) 44 (27.0%)

40mg: 4FM 80mgo = SYSIA 2 Xt
80mg: 47 80mg2 = TSt & Yol FAlet &kt
80/40mg: 4FW 80mg2 2 SEe T CIAl 40mgl 2 Zt&eh 2t

<FEA>
1. 12} H7lHS~ AIMS ®38keF

- NBI-98854 40mg T (-4.5) 2 NBI-98854 80mg (-3.5)°141 A 85l wo]xeelel] Hlal 7+
ZFoll, NBI-98854 40mg o A AiAALe] 48.5%2F NBI-98854 80me 38.6%7F ¥71H® FU AIMS HItle H7kxt

a5 UeEieH, Al 8
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Table 14: ATMS Dyskinesia Change from Baseline Total Score by Visit and Treatment Table 15: Responder Analysis for ATMS Total Dyskinesia Score by Visit and
Group (Blinded, Central ATMS Video Raters) (Safety Analysis Set) Treatment Group (Blinded, Central AIMS Video Raters) (Safety Analysis
NBL9SS54 NBLo8854 NBLO§SSH Set)
40 mg 80 mg 80/40 mg NBI.98854 NBI98854 NBI-98854
Visit Statistic or Category (N=45) N=107) (=11 40 mg 80 mg $0/40 mg
Day-1 n 45 107 11 Visit Statistic or Category (N=45) (N=107) (N=11)
Mean (SEM) 10.2 (0.6) 10.0(0.4) 9.3 (0.8) Week 8 n 33 101 10
SD 39 3.9 2.6 Number (%) of responders 16 (48.5%) 39 (38.6%) 7(70.0%)
Median 10.0 10.0 9.0 Week 52 n 20 73 9
Min. Max 1.19 1.20 4.14 (posttreatment) | Number (%) of responders 3(15.0%) 23 (31.5%) 2(22.2%)
Week 8 n 33 101 10 Data Source: Table 14.2.1.5.
Mean (SEM) 5.8(0.7) 6.5 (0.4) 45(0.8) A 250% reduction from baseline was required for a subject to be classified as a responder at each visit.
SD 39 39 24
Median 6.0 6.0 4.0
Min. Max 0.17 0.19 2,9
Week 8 CFB o 33 101 10
Mean (SEM) -45(0.7) -3.5(0.4) -49(1.2)
SD 42 35 38
Median -4.0 -3.0 -6.0
Min. Max -13.5 -14.5 -11.0
95% CI Mean -5.9.-3.0 -42.-2.8 -7.6.-2.2
Week 52 n 20 73 9
Mean (SEM) 8.5(0.9) 7.1(0.5) 9.1 (1.6)
SD 4.0 4.0 4.7
Median 85 80 10.0
Min. Max 3.16 0.19 1.16
Weck S2CFB | n 20 73 9
(posttreatment) | Mean (SEM) -1.8(1.0) -33(0.5) 0.2(1.3)
sD 43 40 40
Median -1.0 -3.0 1.0
Min. Max -15.4 -12,6 6.5
95% CI Mean -3.8.0.2 -42,.-23 -2.8,33
Data Source: Table 14.2.1.2.
CFB=change from baseline. CT= d interval; max=i i

GAH ERA 718 Bkl s WAE AIMS Mt A 48F71A ALH o AN FHE FASL 9o,
%ol 28 ¥ Z7lehe A%S Uehd,

Table 19: AIMS Dyskinesia Change from Baseline Total Score by Visit and Treatment Table 19: AIMS Dyskinesia Change from Baseline Total Score by Visit and Treatment
Group (On-Site AIMS Rater) (Safety Analysis Set) Group (On-Site AIMS Rater) (Safety Analysis Set)
NBI-98854 40 mg NBI9885480mg | NBI-98854 80/40 mg NBI-98854 40 mg NBL9885480mg | NBL-98854 80/40 mg
Visit Statistic or Category (N=45) (N=107) N=11) Visit Statistic or Category =45 N=107) N-11)
Baseline (Day -1) n 15 107 11 Week 24 CFB n 10
Mean (SEM) 14.2(08) 15.0 (0.4) 123 (1.4) Mean (SEM) -89 (18)
sD 45 46 sD 55
Median 15.0 13.0 Median -8.0
Min. Max 6.23 5.19 Min. Max -18.1
Week 4 CFB? n 107 1 95% CTmean -12.9.-49
Mean (SEM) 24(03) 23(1.0) Week 36 CFB o
sD 33 Mean (SEM) 73(L7)
Median 2.0 SD 51
Min. Max 9.3 Median
95% CTmean -4.5.-0.1 Min. Max
Week 8 CFB 1 1 95% CI mean
Mean (SEM) 7.4 (16) Week 45 CFB n
sD 54 Mean (SEM)
Median 8.0 sD
Min, Max -17.2 Median
95% CTmean -11.0.-3.8 Min. Max
Week 12 CFB 11 95% CI mean
Mean (SEM) -8.1(16) Week 52 CFB
sD 5.4 (posttreatment) Mean (SEM)
Median 8.0 SD
Min. Max -2 -18.-1 Median
95% CTmean 75,55 117,44 Min. Max
95% CImean -75.08

Data source: Table 14.2.1.7.

2. 23 a4} W4 CGI-TD
- NBIL-98854 FolA] TD2| AWl 7jAM e SAE YRS NBI-98854 40mg 3} NBI-98854 80mg < EF 8
FHE (A2 2583 2.6%) 247F(A4 2187 1.9%) 2 B8F7HA(A 1783 1.63) W AF Wl B CGI-TD
Ao K3z AANE ER.
*CGIF-TD ¥HA &4(A@Ae ofs) “& A7 e g & 7o ® BHriE AP NBI-98854
40mg(57.6%) 3! NBI-98854 80mg(42.9%) =7 8ol Al@dth/d=tel ¢ dwto] CGI-TD WHEAI o™, 2450 T
o NESASI oM (2} 720% Bt 851%), 485Fel= 9] B MHeAR S (A 90.0% B 95.9%) LHEH.
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Table 16: Clinical Global Impression of Change-Tardive Dyskinesia Scores by Visit Table 17: Responder Analysis for Clinical Global Impression of Change-Tardive
and Treatment Group (Safety Analysis Set) Dyskinesia Definition 1 by Visit and Treatment Group (Safety Analysis Set)
NBI-93854 NBI-98854 NBI-08854 NBI-98854 NBI-98854 NBI-98854
40 mg 80 mg 50/40 mg 40 mg 80 mg 80/40 mg
Visit Statistic or Category (N=45) N=107) =11 Visit Statistic or Category (N=45) (N=107) (N=11)
Week 4° a 40 107 11 Week 4 n 40 107 11
Mean (SEM) 25(0.2) 33 (0.0 31(02) Number (%) of responders 24 (60.0%) 2 (1.9%) 1(9.1%)
SD 11 05 05 Week 8 n 33 105 11
Median 20 30 30 Number (%) of responders 19 (57.6%) 45 (42.9%) 8 (72.7%)
Min, Max L5 2.4 2.4 Week 12 n 30 97 11
Week 8 n 33 105 11 Number (%) of: 21 (70.0%) 55 (56.7%) 8 (72.7%)
Mean (SEM) 25(0.2) 26(0.1) 20(02) Week 24 n 25 87 10
sD 11 0.9 0.8 Number (%) of responders 18 (72.0%) 74 (85.1%) 7 (70.0%)
Median 20 30 20 Week 36 n 20 79 9
Min, Max 15 15 1.3 Number (%) of 17 (85.0%) 75 (94.9%) 6 (66.7%)
Week 12 n 30 97 11 Week 48 n 20 74 9
Mean (SEM) 2.1(02) 24(0.) 21(03) Number (%) of responders 18 (90.0%) 71 (95.9%) 6 (66.7%)
sD 0.9 0.9 0.9 Week 52 n 20 74 9
Median 20 2.0 2.0 (posttreatment) | Number (%) of responders 7 (35.0%) 32 (43.2%) 3(33.3%)
Min. Max 14 17 L4 Data source: Table 14.2.2.7.
Week 24 = 25 87 10 2 All subjects received NBI-98854 40 mg through Week 4.
Mean (SEM) 21(0.2) 19 (0.1) 19(03) ;\‘ Z:lc)ffv: S\l\"as classified as a responder if their CGI-TD assessment was Much Improved' or 'Very Much Improved'
SD 08 01 0.9
Median 20 2.0 2.0
Min. Max 14 LS 13
Week 36 a 20 79 9
Mean (SEM) 1.8(02) 16 (01) 21(03)
SD 07 0.6 08
Median 2.0 20 2.0
Miun, Max 1.3 1.3 L3
Week 48 a 20 74 9
Mean (SEM) 17(02) 16 (0.1) 23 (04)
SD 07 06 -
Median 20 20 2.0
Min. Max 1.3 1.3 LS
Week 52 o 20 74 9
(posttreatment) | Mean (SEM) 3.6(04) 29(02) 34(0.6)
SD 18 16 17
Median 30 30 3.0
Mun, Max 1.7 17 2,7

Data Source: Table 14221

3. 23 FEAd% 7} W4 PGIC

PGIC HEA (22 184 H7MP)= Aget Al & TD 49 Wstel digt Aoz H71s Hriskr] 98 A
L5tk vpR7IA R, NBI-98854 40mg = NBI-98854 80mg TollAl 245(1.8 & 20) 2 48F (1.6 Z 1.7)o HH
PGIC #5=2] 7iAdo] muiateirt.

PGIC ¥h&aF #4 AA(“Z A7 e “ufg & AA7E Uehd AP tdA) NBI-98854 40mg ol 4 NBI-98854
80mg ol HIS| 85F(69.7% H 49.5%) Z 245°0(92.0% = 80.5%) PGIC WH-g#k2] Hl-&o] B #=3k3. 4850l PGIC
132} H] 82 NBI-98854 40mg T 2 NBI-98854 80mg TollAl fASHAl VYER (22 90.0% 2 89.2%).

Table 18: Responder Analysis for Patient Global Impression of Change Definition 1 by
Visit (Safety Analysis Set)

NBI-98854 NBI-98854 NBI-98854
R 40 mg 80 mg 80/40 mg
Statistic Visit Statistic or Category (N=45) (N=107) (N=11)
- Week 4° n 40 107 1
Number (%) of responders 19 (47.5%) 33 (30.8%) 2 (18.2%)
Week 8 n 33 105 11
Number (%) of s 23 (69.7%) 52 (49.5%) 7 (63.6%)
fesk € Week 12 n 30 97 11
Number (%) of responders 24 (80.0%) 62 (63.9%) 6 (54.5%)
Week 24 n 25 87 10
- Number (%) of responders 23 (92.0%) 70 (80.5%) 8 (80.0%)
Week 36 n 19 79 9
Number (%) of 17 (89.5%) 71 (89.9%) 7 (77.8%)
Week 48 n 20 74 9
Week 24 Number (%) of responders 18 (90.0%) 66 (89.2%) 7(77.8%)
Week 52 n 20 74 9
(posttreatment) | Number (%) of responders 13 (65.0%) 46 (62.2%) 6 (66.7%)
Data Source: Table 14.2.3.7.
Hesk 3 2 All subjects received NBI-98854 40 mg through Week 4.
A subject was classified as a responder if their CGI-TD assessment was Much Tmproved' or Very Much Improved'
at each visit.
deek 4

4 SR BAES

NBI-98854 40mg ¥ NBI-98854 80mg oA 245(Z42 -85 B -85) B 485F(-102 ¥ -11.0)o] H+* CFB <ol
o3 dFH ukek 2ol AF 7t F ol Ao Aol B,
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Table 19: AIMS Dyskinesia Change from Baseline Total Score by Visit and Treatment Week 24 CFB n 10
Group (On-Site AIMS Rater) (Safety Analysis Set) Mesi (SEMD £ILE)
NBI-98854 40 mg NBI9885480mg | NBI-98854 80/40 mg Median
Visit Statistic or Category N=107) ON=11) Min. Max
Baseline (Day -1) ) 95% CTmean
Mean (SEM) Week 36 CFB n 7
SD Mean (SEM) -1020.5)
Median sD 43
Min. Max Median -10.0
Week 4 CFB? u Min, Max
Mean (SEM) 95% CT mean
SD Week 43 CFB n
Median Mean (SEM)
Min. Max sD
95% CT mean Median
Week § CFB u Min, Max
Mean (SEM) 95% CTmean
sD Week 52 CFB n
Median (posttreatment) Mean (SEM)
Min. Max sD
95% CTmean Median
Week 12 CFB u Min, Max ;i
Mean (SEM) 95% CTmean -63.-13
Data source: Table 14.2.1.7
Median CFB=change from baseline: CI= interval: max=
Mo * All subjects received NBI-98854 40 me through Week 4.
95% CT mean : - h

<5
Byt P74 NBI-98854 2 NBI-98782 &5+ NBI-98854 80mg oA 40mg ol Hla) © =kouh, 1 Aol &3
#7d dAETE Wk

ol

<gHz=ZE>
c¥A zZ2gE B5 FUgHS NBI-98854 Az o =2 23 (CFB
A4S NBI98854 Fololl A &2 02 <200 pmol/L), Z2HE F=o] W= vl$- BIAS(F 50014 >4000
pmol/L).

2470](17.8%) Wlo]|2~2}1(-19) Aol Al 125

zrom Baseline at Week 12 Number and Percentage of Subjects

Week 12 Week 48

Low Normal High
Treatment Group saseline n (%) n (3 n % Treat

Baseline n )

40 mg (N=45) Lew
Normal

40 my (=23) zow
Normal
High

50 mg (N=207)

80 mg (n=107)

#igh High

80/40 mg (v=11)

80/40 ng (v=11) u
Narmal
ign

subjects (N=162)

Low
Normal
nign

<QkA>

Table 20: Overall Summary of Treatment-Emergent Adverse Events Through Week 4
and After Week 4 Through Week 48 (Safety Analysis Set)

Through
Week 4 After Week 4 Through Week 48
NBI-98854 NBI-98854 NBI-98854 NBI-98854
40 mg 40 mg 80 mg 80/40 mg All Subjects
(N=163) (N=35) (N=107) (N=11) (N=153)
TEAE Type n (%) n (%) n (%) n (%) n (%)
Overall TEAEs 36 (22.1%) 22 (62.9%) 66 (61.7%) 11 (100.0%) 99 (64.7%)
Treatment-related
TEAE? 23 (14.1%) 10 (28.6%) 16 (15.0%) 10 (90.9%) 36 (23.5%)
Severe TEAE 2 (1.2%) 4 (11.4%) 9 (8.4%) 3(27.3%) 16 (10.5%)
TEAE leading to
study discontinuation 6(3.7%) 7 (20.0%) 11 (10.3%) 0 18 (11.8%)
Treatment-emergent 3 (8.6%) 17 (15.9%)
0 1(9.1%) 21 (13.7%)

TEAE resulting in
death 0 0 1(0.9%) 0 1(0.7%)
Data source: Tables 14.3.1.1 and 14.3.1.2
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Table 21: Treatment-Emergent Adverse Events Through Week 4 and After Week 4
Through Week 48 Experienced by >3% of All Subjects in Either Study
Period (Safety Analysis Sef)

Through
Week 4 After Week 4 Through Week 48
NBI98S54 | NBI.98S54 | NBI.9S854 | NBIO8S54
MedDRA System Organ 40 mg 40 mg 80 mg 80/40mg | All Subjects
Class (N=163) (N=35) (N=107) ~N=11) (N=153)
Preferred Term 1 (%) n (%) n (%) n (%) n (%)
Overall 36(22.1%) | 22(62.9%) | 66(61.7%) | 11(100.0%) | 99 (64.7%)
Gastrointestinal disorders 7 (4.3%) 4(11.4%) 9 (8.4%) 6(54.5%) | 19 (12.4%)
Constipation 1(0.6%) 2(5.7%) 2 (1.9%) 2(18.2%) 6 (3.9%)
General disorders and
administration site
conditions 7 (4.3%) 4(11.4%) 8 (7.5%) 3(27.3%) 15 (9.80%)
Fatigue 6(3.7%) 3 (8.6%) 3(2.8%) 0 6 (3.9%)
Tnfections and infestations 6(3.7%) 9(25.7%) | 23(21.5%) | 6(54.5%) | 38(24.8%)
Nasopharyngitis 2(1.2%) 1(2.9%) 4(3.7%) 2(18.2%) 7 (4.6%)
Urinary tract infection 2(1.2%) 3 (8.6%) 9 (3.4%) 1(9.1%) 13 (8.5%)
Injury, poisoning and
procedural complications 1(0.6%) 2 (5.7%) 7 (6.5%) 3 (27.3%) 12 (7.8%)
Fall [ 1(2.9%) 3(2.8%) 2(18.2%) 6 (3.9%)
Musculoskeletal and
connective tissue disorders 2 (1.2%) 3 (8.6%) 4(3.7%) 2 (18.2%) 9 (5.9%)
Back pain 1(0.6%) 1(2.9%) 3(2.8%) 1(9.1%) 5(3.3%)
Nervous system disorders 18 (1L.0%) | 5(14.3%) | 21(19.6%) | O (S18%) | 35(22.9%)
Dizziness 1(0.6%) 0 5(4.7%) 0
Headache 7 (4.3%) 2(5.7%) 6 (5.6%) 0
Sommolence 6(3.7%) 0 4(3.7%) 2(18.2%) 5(.9%)
Psychiatric disorders 8 (4.9%) 6(17.1%) | 11(10.3%) | 2(18.20) | 19 (12.4%)
Suicidal ideation 1(0.6%) 3 (8.6%) 4(3.7%) 0 7 (4.6%)
Vascular disorders 2 (1.2%) 0 4(3.7%) 2 (18.20%) 6(3.9%)
H_\'peneusiml [ [} 4(3.7%) 2 (18.2%) 6 (3.9%)

* A1Y 713 & NBI98854 80mg & 1] e es APgs P’iour NGkt Belo] Y O B,
<A 4FAA Tl 3 DG SUF o dNHS(SAE)S HaERA] edgton, 45 FHE 48F7HA] Fol £ 21%(13.7%)
OM SAE R1gh
FE 48F7HA] Fo] F SAE AYE-S NBI-98854 40mg(8.6%) FoIio] 80mg(15.9%) Foioll nlsh o Wake-
- 1%01 A Al Bag U3k £ § 2A) SAEE A2 9(NBL98854 80mg + 2%) 0.2 Hilg.
“4F71A] 6701(3.7%) T F WA TEAER NS Z7|d Fdsislon, 190] W& Aduldatdd nag
3t TEAEE HZ2H[1.2%]) Y.
- 45 FRE 8F7MA F 18Wol(11.8%) AP 27 THOE olojxon, 1o dE AlPuldAtdlA Rad
TEAE= A AZHn=3 [2.0%]) B HANEESn=2 [1L3%])
- 4FRE] BF7HA AP 27] FEOE o]ojxl TEAES] TAJEL NBI-98854 40mg 20.0%, NBI-98854 80mg
10.3% 2.2 e,
4F7HA 3618°1(22.1%) TEAES HERlISlon, 71 &3 AL F543%), E90@7%), 2 =2 37%)%a, 475H
4857712, 997 0](64.7%) TEAES UERNR O™, NBI-98854 40mg(62.9%)7 80mg(61.7%) LAY EL FAFS.
FHE 48F71x] AAZ o7 M4 &3 TEAEE &2 7;03(8.5%) 4 F5(62%) 22 Rig
CF T RF ROl 3 R dg gl dF 518 FACA JFH R folshA o2 ofxte] Wt dEE.
* (ECG) 194 QT 7HA(QTCF) >480 msecE WERRA tﬁ( BI—98854 80mg), 35l QTcF ztAo] Ho]xgllol
H3) >60 msec M3E LERY. (2 NBI-98854 80mg)
- 8Wo] A4k AYZte] TEAEE UERN Q12 (NBI-98854 40mg 39, 80mg 5), ©]E52 EF CSSRSol AT wj U4
A AYzkel g ol A+

Table 34: QTCcF Categorical Summaries During the NBI-98854 Treatment Period Table 35: Number and Percentage of Subjects With “Yes” Responses to Suicide-
(Safety Analysis Set) Related Events Based on Columbia-Suicide Severity Rating Scale (Safety
NBIL-98854 NBI-98854 NBL98854 Analysis Set)
40 mg 80 mg 80/40 mg All Subjects NBI-98854 NBI-98854 80 mg NBI-98854 All Subjects
(N=45) (N=107) (N=11) (N=163) Period 40 mg (N=45) (N=107) 80/40 mg (N=11) (N=163)
Threshold n (%) n (%) n (%) n (%) Category/Item n (%) n (%) n (%) n (%)
QTCF interval (n) 44 107 1 162 Screening — Lifetime (n) 45 107 11 163
>450 msec 5 (11.4%) 17 (15.9%) 3(27.3%) 25 (15.4%) Suicidal ideation® 17 (37.8%) 36 (33.6%) 4(36.4%) 57 (35.0%)
>480 msec 0 1(0.9%) 0 1(0.6%) Suicidal behavior® 12 (26.7%) 31 (29.0%) 3(27.3%) 46 (28.2%)
>500 msec 0 0 0 0 Suicidal ideation or behavior 17 (37.8%) 48 (44.9%) 4(36.34%) 69 (42.3%)
QTCF interval Screening — Past 3 months (n) 45 107 11 163
CFB (n) 44 107 1 162 Suicidal ideation® 2 (4.4%) 3(2.8%) 0 5(3.1%)
>30 msec 4(9.1%) 18 (16.8%) 3(27.3%) 25 (15.4%) Suicidal behavior® 0 0 0 0
>60 msec 0 2(1.9%) 1(9.1%) 3(1.9%) Baseline (Day -1) — Since Last
Data source: Table 14.3.5.9.9. Visit (n) 45 107 11 163
Suicidal ideation® 4(8.9%) 1(0.9%) 0 5(3.1%)
Suicidal behavior® 0 [ 0 0
NBI-98854 Treatment Period —
Since Last Visit (n) 45 107 1 163
Suicidal ideation® 5 (11.1%) 6 (5.6%) 0 11 (6.7%)
Suicidal behavior® 0 0 0 0

Data source: Tables 14.3.5.10.1. 14.3.5.10.2. 14.3.5.10.3. 14.3.5.10.4.
* A "Yes" response to any of items 1 through 5.
® A "Yes" response to any of items 6 through 10

6.55. 1] o] AdoA 44L& AREA BIA (Mot §d)
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Table 43: Phase 2/3 Controlled Studies Pool: Definitions of Subgroups
Parameter Description
Gender Male. female
Age <65, =65 years of age at informed consent

Psychiatric diagnosis group

Schizophrenia or schizoaffective disorder. mood disorder

CYP2D6 geuorypea

CYP2D6 metabolizer genotype as determined by baseline genetic testing:
poor metabolizer versus “Not Poor” metabolizer

BMI

Categories: <18.5, 18.5 to <25. 25 to <30, and =30 kg/m?

Antipsychotic medication use

Use of antipsychotic medication (dopamine antagonist) at baseline

Antipsychotic medication
category

Two categories of antipsychotic use at baseline: atypical antipsychotic only
and typical antipsychotic (typical alone. or both atypical and typical)

Suicidality (suicidal behavior
and/or ideation)

History of suicidality (suicidal behavior and/or ideation: history in the 3
months prior to screening and lifetime history)

Anticholinergic medication use

Use of anticholinergic medication at baseline

Duration of TD

<7 years and =7 years

BMI=body mass index: AL T=alanine aminotransferase: AST=aspartate aminotransferase: CYP=cytochrome P450: TD=tardive

dyskinesia: ULN=upper limit of normal.

2 Poor metabolizers are subjects with little or no CYP2DG6 function. “Not poor” metabolizers include the following categories:
ulira-rapid. extensive. intermediate. intermediate or extensive. extensive or ultra-rapid.
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Figure 12:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 13:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
Differences for AIMS Dyskinesia Total Score Change from Baseline by by Gender (ITT Analysis Set)
Gender (ITT Analysis Set) Reative Ridk o v
Mean Diff, LCL ucL Male |
Male 1 40 mg vs. Placebo I 265 1142 6146
40 mg vs. Placebo e 3 P ®=72)  (n-89) }
(n=72)  (n-89) 1 80 mg vs. Placebo I —— 485 1210 10660
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Figure 14:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 15:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
Differences for AIMS Dyskinesia Total Score Change from Baseline by Age by Age at Informed Consent (ITT Analysis Set)
at Informed Consent (ITT Analysis Set) Rélaioo Ris L et
Mean Diff LCL uCL, Age < 65 years |
40 mg vs. Placebo | —— 247 1364 aam
Age < 65 years 1 |
40 mg vs. P —— 15 25 05 Geasy  @=12) |
o ’ | ; 80 mg vs. Placcbo | i s 1 6769
@=98)  (n | 3 I
(n=83)  (n=129)
80 mg vs. Pl ——i | 8 s 1 |
83 | |
(n=83) (v | Age == 65 years !
gomEives | 40 mg v Placcbo e 181 o281 nen
e l‘_"l“ | " . . 016) (029 i
40 mg s, Placebo i L 5 80 mg vs. Placcbo [ 103 057 18615
@®16)  (n-29) | 18 @29 |
80 mg vs. Placebo —_— 6 41 10 o “ |
(n=18)  (n-29) | T T T
| 0.01 0.1 1 10 100
-10 5 0 5 10 Relative Risk of Responders

Difference in Mean Change from Baseline

® s A e
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Figure 16:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 17:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
Differences for AIMS Dyskinesia Total Score Change from Baseline by by Psychiatric Diagnosis Group (ITT Analysis Set)
Psychiatric Diagnosis Group (ITT Analysis Set) Relative Risk ~ LCL el
Mean Diff LCL ucL buluu:;ls with ?:Iunmhmuu :
; e . S
s Pla i 13 n - (m-90)  (n-116) i
@=90) (n=116) ! 80 mg vs. Placebo e 13 51 817
80 mg vs. Placebo - | 38 A6 (m=61) (n-116) |
i) ekl i Subjects with Mood Disorder }
Subjects with Mood Disorder | 40 mg vs. Placebo —— 245 0873 687
40 mg vs. Placebo —e | 38 06 m-24) (0-42) |
(24) (n42) ! 80 mg v, Placcbo | —a— a5 1262 7863
80 mg vs. Placebo [ } 25 40 K W40) (42) [
(n=40)  (n=42) |
v J L 0.01 ﬂ‘l ‘l I‘l) 100
-10 -5 0 § 10

. i Relative Risk of Responders
Difference in Mean Change from Baseline

Table 45: Phase 2/3 Controlled Studies Pool: AIMS Responder Analysis by Psychiatric Diagnosis Group (ITT Analysis

Set)
Subjects with Schizophrenia/Schizoaffective Disorder Subjects with Mood Disorder
E— NBI-98854 40 mg NBI-98854 80 mg® Placebo NBI-98854 40 mg® NBI-98854 80 mg® Placebo
(N=90) (N=61) (N=116) (N=24) (N=40) (N=42)
Re:\pmldersh.u(“u) 21(23.6) 25 (41.0) 11 (9.5) .2) 15(37.5) 5(11.9)
Nonresponders. n (%) 68 (76.4) 36 (59.0) 105 (90.5) 17 (70.8) 25 (62.5) 37(88.1)
Missing. 1 1 0 0 0 0 0
Relative risk® 249 4.32 245 3.15
95% CI 1.27.4.89 2.28.8.18 0.87.6.88 1.26.7.86

Source: Table 2.2.3.1.

Table 46: Phase 2/3 Controlled Studies Pool: AIMS Complete Responder Analysis by Psychiatric Diagnosis Group (ITT
Analysis Set)

Subjects with Schizophrenia/Schizoaffective Disorder Subjects with Mood Disorder
Pariiinétér NBI-98854 40 l'nga NBI-98854 80 mg? Placebo NBI-98854 40 mg* NBI-98854 80 mg* Placebo
(N=90) (N=61) (N=116) (N=24) (N=40) (N=42)
Complete respondersb. 1 (%) 18(20.0) 20(32.8) 16 (13.8) 5(20.8) 9(225) 5(11.9)
Nonresponders, n (%) 72 (80.0) 41(67.2) 100 (86.2) 19(79.2) 31(77.5) 37(88.1)
Relative risk® 145 238 175 1.89
95% CI 0.78,2.68 1.33.4.24 0.56.5.44 0.69.5.16

Source: Table 2.2.7.3.
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Figure 18:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group

Differences for AIMS Dyskinesia Total Score Change from Baseline by Figure 19:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
CYP2D6 Genotype Group (ITT Analysis Set) by CYP2D6 Genotype (LLT Analysis Seq)
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Figure 20:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 21:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
Differences for AIMS Dyskinesia Total Score Change from Baseline by BMI by BMI Group at Baseline (ITT Analysis Set)
Group at Baseline (ITT Analysis Set)
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Figure 22:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 23:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
Differences for AIMS Dyskinesia Total Score Change from Baseline by by Antipsychotic Medication Use at Baseline (ITT Analysis Set)
Antipsychotic Medication Use at Baseline (ITT Analysis Set) Rl T e
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Figure 26:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 27:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis

Differences for AIMS Dyskinesia Total Score Change from Baseline by by Suicidality (Suicidal Behavior and/or Ideation) During Lifetime (ITT
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Figure 30:  Phase 2/3 Controlled Studies Pool: Forest Plot of Treatment Group Figure 31:  Phase 2/3 Controlled Studies Pool: Forest Plot of AIMS Responder Analysis
Differences for AIMS Dyskinesia Total Score Change from Baseline by by Anticholinergic Medication Use (ITT Analysis Set)
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A7t =

- ol @ EApe] AAHH 71A A
o Zle AAA Fo) S MEsde T

- ol 98 B AAE H9 Wl 431 Valbenazined] Tt Al 22F 9 Al 34 AlFS AA FAE
st AdUdAES 2F8t=F 744
gk oolgh g okEel 3
st 5l godist ¢#A8 2F

- Valbenazines Foi3 APt daSol ol Hid AES WEs Awtaom wgron, AEE 14 &7
2 FJA 80mg (51%)914 40mg (40%)°l ®l&l] © =A Yebd

- Valbenazine oA 9]kl ‘313]1 BusA o w& HEE Yed 9% £33 AEE= SOl (6% vs

= o)

2%), AE7} TAES o o] & E Ee TR Ao, A7) AdHoldaL, Ak Tdd &
dEs Afe e

- &%, foF iz AE 130404 AEY] HlEE 37 &% S7F 1402 AFolA HiE AE W= 9 54
B} T Aor HY

- Valbenazine & 9/dA @A $&F v AAAFEE F7H1A asten, A8 A7, A4 95, 2 &
&5 MYES (AEs, ¢HAA HIIET, ARSI, 2 EF o8 AE [SMQ] Aol ZA) 659 A% =z
Fof 713F 5 wskon, fokn fEA ¥Ya, A mE3A e FEe AT #EE TYE24%
valbenazine vs 3% 91°F) W HdoA AR BEH= FF( 57%)F F5HAY B E %S (Khan
et al, 2001). Valbenazine> YA G2 APt dAENAN 714 A4l Ao FFS vAA ok

- i A FAEolA SAEE & RuEA ggkoH, AF A5 ddd AoE JrHe A =2
3, YN Z2 M oM RuE SAEE AW (7H);, AL A6 H), 2 =8 H5F, 5%,
Al e st AN g g H A HAdSk(F W) e 299

Fo14-9814 3ol o 23

- Valbenazine 1¢ 13] Eoj%+= Az VMAT2 AAAZ MEEHRoH, 9F iz AQ A3 448 #+
A&H e AAEeE AoE F1d.

#ddo] gom, AZEE 80mg &FANA M & ¥ A71E UE I, 1A
o B3 AW FE9 §¥(F, FGA EE SGA)d 93 thE ¥3-S yehy
- Valbenazine2 £ 73}

718k of=9 b5 e AHE oA dAE defAol dastAl L}E}‘a‘.

M FAT AL A A, A% AF, $2F EE AUY g5 BdD Y A7 4 Aol
o, ARTAA AR St IFORA AAAZ BE BB foF BA o] gone, ol guge
W4 wEel WelLAUA 208 Ash 8 BRAN J1GH BT S FEdE A 2243
(Khan et al, 2001). A% ASL 2% @ ALAFY) B3l BAEL A%H 02 RUE Y}, o

o wel Dok

=34 oAt EYE o] asty, AAA HfH dEFEoE 4. BHEd

6.6. 7} AR
6.61 7t A 4
o FHollA FFS TtuAEE 3 FHMT-5199-K01).
1‘:]_- =
q | NECE) ARRA| A | B 8T R Py ;Z B = A3}

273 3=l A GAS 3o MIBINE 93] =& ke Fo & A, W R oFEsH EA4S Wr1e] 9
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L . . _ _ 5 _
A ANFRE) AR EF| A | dY 8 FA48F R ¥ Nz BrVdSE a3
3 TR, ols=7HE, A Uz dRAE
173 MT-5199-K | @=<lellA] | F2pepivy | 735k <d3] Fof> 135 |<eFssh>  |<%Eeh>
01 MI-51999] | oZ3e7 1 |gh=q) @b |-91 o PN .
(2020) ]"Hg]:@ i ‘CHO—FEH.JZ_ 20945}\«]] ‘NBI-98854 40mg 8y Z]i]_;]_c_’; - Y A = MT—51999] e _13—___“_;—‘ Tf
o ok=3} [tha] 1 ‘NBI-98854 80mg gha [P s 05~15AKE Foll Gl E2%
37} MR | - _ lziphasic ) %“JEE Zrastgon,
A8 <HHEFol> B 2 vErle of 16/ w

R

)o
‘NBI-98854 40mg

R

CYP2D6 IM E3E tgAjolAe] &
7 NBI-98782 5= EM 33 1
AARY 24 YERd.

MI-5192] G B AUGot= &5
271l wiEsld F7ktsRem, 7]Er

oF5et  IHE(MRTow,  CL/F,
Vz/F 2 Vss/F)o] Hghe &3

7+ ARl YR
2. JHEES]
W Bo] & JRY F MI519 5%
£ 053X ol Goll =28 H
biphasic 44 o2 ZHA3IHoH,
B 2 e oF 19431
@3] Fof Al G (372139 ng/mlL)
o} Fof 8YxKDay 15) Cu
(526+205ng/mL)E Blw g A, HhE
Folol o Cu® FET e
IR ok
<tAA>
1. @3 5o
* NBI-98854 40mg 10| ‘X7 1sA 8%
¥ 2 Qlate] Fol Tk
* NBI-98854  40mgol A 4%3(17.4%),
80mgoll A 2% (11.1%)1A oA
Bagh
2, JHEES]
* NBI-98854 40mg WHE-5o 69(35.3%)
AA ol dAEIZE B,

<A F AT Fu>

E 2. Subject Disposition - Assigned Subjects

E 4. Demographics and Baseline Characteristics - SAF/TOL

Percentage i based on the assigned subjects

Single-Dose Multiple-Dose Single-Dose Multiple Dose
Placebo 40mg 80mg  Active Placebe  40mg Placebo 40mg 80mg  Active Placebo  40mg
Combine Combine
(N=9)  (N=23) (N=18) (N=41) (N=4) (N=17) Statistic  (N=9)  (N=23) (N=18) (N=41) (N=4) (N=17)
Race
nie) oW o ol ot o) Korean nG)  9(100) 23(100) 18 (100) 41(100) 4(100) 17 (100)
Number of subjects completed 8(88.9) 17(73.9) 18(100) 35(854) 4(100) 16 (94.1)
Number of subjects withdrawn 1(111) 6 (261) 0 6 (14.6) 0 1(5.9) Sex
and primary reason for withdrawal: Male n(%) 9(100) 23 (100) 18 (100) 41(100) 4 (100) 17 (100)
Subject does not meet criteria 0 0 - 0 0 Female n(%) 0 0 0 0 0 1]
Subject is hypersensitive to the IP 0 0 - a 0
Because of the possibility of 0 0 - 0 0 CYP2D6 Phenotype
dangerous reaction Ultra-rapid Metabolizer (UM) n(%) 0 0 O ) 0 0 0
SiibjeeE SbretiEE ARy et 0 0 _ 0 0 Extensive Metabolizer (EM) n(%) 5(556) 14 (609) 13 [‘U‘)) 27 (65.9) 2(50.0) 9(529)
Intermediate Metabolizer (IM) n(%) 4(444) 9(39.1) 5(27.8) 14(341) 2(500) 8(47.1)
the results Poar Metabolizer (PM) (%) 0 0 0 0 0 0
Subject required withdrawal 0 0 - 0 1(5.9)
Subject does not cooperate with the 0 0 - 0 - 0
INV or Sponsor
Continuing to participate in trial 17111  6(@261) = 6 (14:6) . 0
poses a risk
E 3. Analysis Populations
Placebo 40 mg 80 mg
n(%) n(%)
Number of Assigned subjects 23 (100) 18 (100)
Number of subjects in Pharmacokinetic Set (PK) 23 (100) 18 (100)
Number of subjects in Safety/Tolerability Set (SAF/TOL) 9 (100) 23 (100) 18 (100)
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o FEOER A oH, Wit wd V= oF 1641319,
MT-51992] tAMA|(NBI-98782 3 NBI-136110)&
.;;_‘_Oﬂ Cmaxoﬂ
AZro g yebd.

T
o =

z2se
ol A glol FAHA vhebd.

9% 5 monophasic &4 FFOE Zastgon, Fo T vy

oFEe e EE

MT-51998} A ES Crax 2 AUCuT EF £ F7i vlEsty F718tH o, MT-51999F NBI-1361102]

CYP2D6 EM#} IM 8 t)dA Abelol FASHAl UElgor, CYP2D6

%

Coax®t AUC0= CYP2D6 IM %38 3E iAol A EMEE Y

« CYP2D6°] thAtel]l #ad sk NBI987822] 7 $-ol= C
Ak wlEl =A UEebsty, 4 2 s = %46}711 UrEM

10000

by

Flasma Concentrations of Unchanged MT-5169
CYP2D6 Phenotype: EM+-M

—o— 40 mg (EM+IM) (N=23)
— & — 80 mg (EMHM) (N=18)

o= Mean Plasms Concentrations of Metebolite NBI-38782 by Dose Growp on Semi-Togarithmic Scale (Single-Dose) - iR

Flasma Concentrations of Metabolte N8I 98762
CYP2D6 Phenolype: EM+M

—o— 40 mg (EM+IM) (N=23)
— & — B0 mg EMHIM) (N=18)

100

1000

i i
Time (1)
Flasma Concentratons of Metabolte NBI-136110 NN e
CYP2D5 Phenotype: MM — & — B0 mg (EMHM) (N=15)
1005
2
2
0014
0 2% 4 7 %
Time (h)
Table 14.4.2.1-1 Pharmacokinstic Paramstsrs of Unchanged MT-515% (Singls-Doss) — PK
AUC, o AUC:.w AUCtex Cax taax Fa ti2 MRT:.n CL/F V/F Vau/F Adjusted
=
Group Statistic (h*ng/ml) (h*ng/ml) (h*mg/mL) (h*ng/mL) (%) (ng/mL) (h) (/n) (h) (h) (L/R) () (z)

o} Eqo
gl T
N ol = o .
A ANFEE) | AREF | gAY ([ dd 8| FH8F 2 TE Nz BrVdSE a3
Age (years) n 9 2 18 41 4 17
Mean 318 332 3 325 358 331
SD 6.9 59 6.1 6.0 79 6.1
Median 300 330 31.0 33.0 36.0 33.0
(Min, (22, 45) (23,44) (22, 44) (22, 44) (26,45 (23, 44)
Max)
Height (em) n 9 23 18 41 a4 ar
Mean 169.9 1724 1732 1727 169.8 1721
sD 38 55 58 56 15 5.5
Median  171.0 1710 173.0 172.0 1700 1730
(Min, (164, 175) (163, 184) (162, 184) (162, 184) (168, (163, 184)
Max) 171
Weight at Day -1 (kg) n 9 23 18 2 4 17
Mean 66.19 69.04 66.71 68.02 65.95 68.63
sD 343 7.06 833 7.63 469 717
Median  65.30 68.50 66.75 67.70 64.85 67.80
(Min, (61.8, (54.0, (54.5, (54.0, (61.8, (540,
Max) 723) 85.8) 83.3) 85.8) 723) 85.8)
BMI at Day -1 (kg/m?) n 9 23 18 s 4 17
Mean 22.95 2319 2219 2275 22.89 2312
sD 129 149 193 175 159 151
Median 23.39 2331 2207 2315 22.85 2331
(Min, (211, (203, (19.2, (19.2, (211, (203,
Max) 247) 25.3) 25.1) 25.3) 247) 253)
<E>
S| E
1. @3] Fo
. - _
*MT-5199 40mg 3! 80mg &3 Fof &, MT-5199= W2A F45H 05~1547 Wol Gl =23 F biphasic

MT-5199 Fof 5 AX3] =0} 2+7f 4~18 ARt 8 0.75~1841%t
= 27 oF 18~19412F & oF 30

rBL' oN

R
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Table 14.4.2.1-1 Pharmacokinetic Parameters of Unchangsd MT-5199 (Single-Doss) — PR

AUC. AUT,

Adjusted

(EM+IM) &

Flasia Concentrations of Metabolte NB 96762

Plasra Concentrations of Metabole NSH98762
Dose Group: 40 mg

— = — 0 mo () (v9) Dose Group: 80 mg
== 40 mg (EMHIM) (N=23)

—o— B0 mg (EM) (=13
— e — 80 mag (1) (N=5)
e - B0 my (EM4IM) (N=15)

(ngimt)

(nghmt)

0 2 “ 3 o

2. HHE-Eo

- MT-5199 40mgS 8¥zF 1Y 13] WHE Ro & HA Z MT-5199 §E& 05~3A7 0l Cou®l =23 F biphasic
o FEeE Faeglon, Fa 9 W= oF 1943

- @3] Fo] Al G (372+139ng/mL)9} T 8YU3H(Day 15) Crax (526+205ng/mL)E Hlm st Ay}, ¥HE Fofof o
(=C
)=

Time ()

il

Crnax®] Eﬁiﬁ?‘& Fes FAHA A% max 1L4H], AUCp..o 1.74l)
cHHE R C024 B qﬂ 7§E(RA MT-5199, NBI-98782, NBI-136110 27z} 1.6, 2.4, 2322 UEl.

Seale (ultipieDose)

Figure 14.4.5.2-2 Mean Plama S Belite we1-38752 by cvel

Fasm Conceriratons of Unchanged MT-5190 —o— somg EW ) Rasia Concentrations of Netabolte NBL3T2 —o— s0moEm 0
Dose Group: 40 mg — = — 40mg (M) (N=5") Cose Group: 40 mg — -+ — 0mo ) (v
== 40 mg EMA) 1T == 40 mg M) (Ne17)
1000 1004
104
100
5 5
t {
2 e
0
01
. 001, . . r v T T T
0 2 B 7 % w1 w26 20 2% 0 « “ 2 ® 120 144 e 12 28 20 254
T () Tirme (h)

<dxy=z=gEl>
g4 2R AAllAE 9] e A BEFHA gE
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<SQHHA>

* NBL-98854 80mg T3] £ 194 QIcF 7+ A& H 1815 2 1H(430—453msec),
19(R120), 40mg FoI7+ 19(R128), 80mg
oA o) &7do] ZIFHeH, fekre] A, I

- AT IHCSSRS) A, % 3R (SIeRE

E
T

aiglon), Aot Falwols QAP eelorE

an

Max)

P
A

@ e
~ ko

20.80)

18.70)

frojm e Wske oy,
oz 1HR2)e) b A
%% 23|(Day 5, Day 15)°] A4 55 271 tharh 24

of oF A FFL Al PP WA Bk,

E 5. Overall y of Tr Emergent Ad Events - SAF/TOL E# 9. Treatment Emergent Adverse Events Leading to Discontinuation of Study Drug by
Single-Dose Multiple-Dose System Organ Class and Preferred Term - SAF/TOL
Placcbo 40mg  80mg  Placebo  40mg Sngle Do WtpleDome
(N=9)  (N=23) (N=18) (N=4) (N=17)
%) %) %) %) (%) Placebo 40 mg 80 mg Placebo 40mg
Subjects with at least one TEAE 0 474 201D 1@250) 6053 Sy“efm Od’ga” Class N=9)  N=23)  (N-18)  (N=4) (N-1)
Subjects with at least one adverse drug 0 287 2011 1@50) 6(353) B fetedl e ni%) n{%) n{%) %) n(%)
Any System Organ Class 0 1(43) 0 0 0
reaction
Subjects with at least one TESAE 0 0 0 0 0
Subjects with at least one serious adverse 0 0 0 0 0 Jnvestigations. 0 143 0 0 9
drug reaction Liver function test increased 0 1(4.3) 0 0 0
Subjects with at least one TEAE leading to 0 143) 0 0 0
discontinuation of study drug
Subjects with TEAE leading to death 0 0 0 0 0
An adverse event is considered treatment emergent if it occurs or worsens on or after study drug administration.
N Number of subjects who received at least one dose in each treatment
Electrocardiogram QT prolonged 0 0 1(5.6) 0 0
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E 6. Treatment Emergent Adverse Events by System Organ Class and Preferred Term - H 7. Adverse Drug Reactions by System Organ Class and Preferred Term - SAF/TOL
SAF/TOL Single-Dose Multiple-Dose
- - Placebo 40 mg 80 mg Placebo 40mg
Single-Dose Multiple-Dose System Organ Class (N=9) (N=23) (N=18) (N=4) (N=17)
Placebo 40 mg 80 mg Placebo 40mg Preferred Term n(%) n(%) n(%) n(%) n(%)
System Organ Class (N=9) (N=23) (N=18) (N=4) (N=17) Any System Organ Class 0 2(87) 2 (110 1(250) 6 (353)
Preferred Term n(%) n(%) n(%) n(%) n(%)
Any System Organ Class 0 4(174) 111 1500 6353 Metabolism and nutrition disorders 0 0 0 0 1(59)
. . Decreased appetite 0 0 0 0 1(5.9)
and nutrition d 0 0 0 0 1(59 Psychiatric disorders 0 0 0 0 1(5.9)
Decreased appetite (4] 0 o] (] 1(59) Insomnia 0 0 0 0 1(5.9)
Psychiatric disorders 0 0 0 0 1(59) Nervous system disorders [¢] 1(43) 1(5.6) 1(25.0) 2(118)
Insomnia 0 0 0 0 1(59 Dizziness 0 0 0 1(25.0) 1(5.9)
Nervous system disorders 0 2(87) 1(5.6) 1(25.0) 2(118) Headache 0 0 1(56) 1(25.0) 0
Dizziness 0 0 o 1(250 1(59) Somnolence 0 0 0 0 2(118)
Headache 0 0 1(56) 1(25.0) 0 Poor quality sleep 0 143) 0 0 0
Poor quality sleep 0 2(87) 0 0 0 Gastrointestinal disorders 0 0 1(5.6) 1 (25.0) 3(17.6)
Sompalence 0 0 o (o] 2(11.8) Nausea 0 0 1(5.6) 1(25.0 1(59)
Eye disorders 0 0 o 1(25.0) 0 Abdominal pain [¢] 0 0 0 1(59)
Vision blurred 0 0 0 1(25.0 0 Abdominal pain lower 0 [¢] 0 0 1(59)
Respiratory, thoracic and 0 0 [ 1(250 0 Diarrhoea 0 0 0 0 1(5.9)
mec_iiastinal disorders Gastrooesophageal reflux disease 0 0 0 0 1(59)
Rhinorrhoea 0 0 o] 1(25.0 0 Oral discomfort 0 0 0 0 1(59)
Gastrointestinal disorders 0 0 1(56) 1(25.0) 3(17.6) Skin and subcutaneous tissue 0 0 0 0 1(5.9)
Nausea 0 0 1(56) 1(25.0) 1(59) disorders
Abdominal pain 0 0 0 0 1(5.9) Pruritus 0 0 0 0 1(5.9)
Abdominal pain lower 0 0 0 0 159 General disorders and o 0 0 0 2(118)
Diarrhoea v 0 0 0 0 1(59) administration site conditions
Gastrooesophageal reflux disease 0 0 (o] 0 1(5.9) Fatigue 0 0 0 0 1(59)
Oral discomfort 0 0 0 0 1(59) Peripheral swelling 0 0 0 0 1(5.9)
: ;. Investigations 0 1(43) 1(5.6) 0 0
zz(slgr::fssubcutaneous tissue 0 ° 0 0 169 Blood creatinine increased 0 143 0 0 0
Pruritus 0 [¢] 0 0 1(59
General disorders and 0 o] 0 0 2(118)
administration site conditions
Fatigue 0 0 0 0 1(59)
Peripheral swelling 0 0 0 0 1(5.9)
Investigations (o] 2(87) 1(5.6) 0 0
Blood creatinine increased 0 1(43) 0 [} 0
Electrocardiogram QT prolonged 0 0 1(56) 0 0
Liver function test increased 0 1(4.3) 0 0

A3 H IHCSSRS) A, F
oA o) A7o] 7|EFHNSH,
st o, AlgeF R ME FAH GO FE F

NBI-98854 80mg ©3] Foli 19l M QTcF 1t4 A& HilskG] o1b(430—453msec), o vk W3k obd.
3(Pek 13(R120), 40mg T 1H(R128), 80mg T 13 (R222) ]
Fokre] 39, JIAY =F 23](Day 5 Day 15)°] At

%7} 2
5L 27 oAt

ololo.
& AT -

ol A 35 271 AL WA

6.6.2. ICH E5 %=

Dol W& &Y 7

a4 Bt

Less

More likely

Comments

Pharmacokinetic

Linear

Non-linear

sl ol Aol A AAIG A AlE Al BAA T
H U 7 NBI-98782 2 NBI-1361102] Crox 2 AUC,
»t 40mg ~ 150mge] WA Az &7F oEH
o 2378 53 44 8R! 40mgH 80mg Itol=
HAZ H¥PE /AT

Pharmacodynamic

Flat

Steep

n 2o A AAE R34 A]@(1304/\164)°ﬂ/‘1 A
oldE A o] °F 40mg % 80mge 1A &
o3t A3, 12 SEAYI} Eﬂ Ql AIMS FH 9]
olxEiRlo 2 RE WaFe §F gEHoE T
.

FAEA, o= A2 AP 12024 @)l A 25mg ~
75mge] 7bH fFo 7 Eo3HS wolT AIMS 3
A2 fek ol ofshAl e

olgigt Ayt o] oFo] AT} &F
v AE BAF & AT &%

o} %Eﬂ_o}t all or none ¢ &% ¥

S S A~ o
AT F A

o we} Zaxic}
23 e ol A
18 277} obd g

_Q
=

Therapeutic range

Wide

Narrow

3?_:11-0

RS

gﬂ

o] ¢k¢] fFEA-L 25~80mg7tAl

Metabolism

Minimal
Multiple
pathways

Extensive
Single
pathway
Genetic
polymorphism

o] ko FAZAH ZTL HEAHOZ VLRI Ho &
A thARAICl NBI-98782= A=z, A thARA <l
NBI-98782+&= CYP2D6 % CYP3A4/5% THALH.

« I3k o] ¢k2 CYP3A40l] 3l 4FskAIQl NBI-136110°.
2 OAEY 23 4R s SFIEMIFAE AT
o] ofo] xalo: leﬁj o thAE E7F EAE
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Less

More likely

Comments

Bioavailability

high

Low

« Alo|g gk .%17]—(1504/\]‘64)0”/\-] TR 9} nlwEte] Az

« EE, NBI9S782E tma(FF 702 A A40AZIA 80

o oFe] YA EEE °F S0%E F5 . ‘
Fofol A o] o] Cuais OF 47% ABHET, tnu(T Y
e Ad (0 63*17“1]*1 3.04%h°l  YEEOL,
AUCOoooﬂ . H\i - w\(}ig

AZhol FEFE O, Coae B AUCL0NA &2410] 9]t
Ashs %S

Protein binding

Low

High

Al S o] &3k in vitro A @olA mwHE A<l
WU R (1 ng/mL)e] 4 SHAFES 999%™,
gjAbAIQl NBI-98782(10ng/mL)e] ¥ ©ulAgES
62.9% 4.

Drug interaction

Little

High

< 130241 P ol A CYP3A4S] =S JAAI] AEIUE

< 150241 &l A CYP3A4<] ﬂaf‘i FEAQ Az

150341 @ el A P-gp 714

+ 150741 @ A CYP3A4 7122l 7] g I uzE

+ 170341 ol A CYP2D6S] A A <] :4&;\1]5]4 ot

I FHyAS 58 FAdsu, Sy Cua ¥
AUCho= Z+2ZF 15 9 218] 4433 NBI-987829
Coox 2 AUCpe= ZHZ 168 2 214) A3
NBI-1361109] Cax 2 AUCpo= 27 022 2 0.464)
A 5H.

gz A IRy Hﬂ% Fogdsm, WMy Cux 2
AUC o= 2+ 068 2 0.284] #3153, NBI-98782
Y Crax @ AUCpes 27 049H) 9} 0.238] 2 FolAl,
NBI-1361109] Cpa .4HH A58t AUCL-= 0.32
v} A3t

r1r r1r

o DAl WA 38
A& M O34 Cu B AUCE 242 19 3 14
W) 3,

Hagsw, rtEde Cu 2 AUCo.om_ Z+Zr 1.0
2 11w s

A WEsgen, WU Gy 2 AUC.E 2
Zy oF 24% 2 10% 7+43FH S, NBI987829] Crax 2
AUCyo= Z+7F oF 1441 92 1.949) <53

o2, o ool SBEEo] YFL FIAE obA}
glot, WeEdE FAY AL ohem oA,

Mode of action

Non-systemic

Systemic

BTE HEAAZ AAAES UER.

Inappropriate use

Little
potential

High

AFFEOE oo Ayl wet A48d A,
Wilzle] oRelEhy, WY W QGNP dolEe
425, 038 e AMshE ARre wrE A
gror, AS§F] BFIAA FoloA FUFYE
et et

Multiple
co-mediciation

Little

High

=8y BATE GUT FES EFAT 540l

6.6.3. 7t A 54 7}

o MT-5199-K019] A% ajuz

& AFE AAFE)G Mare Ao E WMANES Ao,

Az od)e) Aeo AxY, 74, 24 F LE Al 5UT,

e A AHE Y AT AAE Aol AeHAd xﬂxﬂl(*ﬂv AE)E AT dAeln, BAEe 24 WA
A9, T FEESHANE, [AE 3o B AASTAd AFa] JFEESHAY AA el AP
A g
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o =9 fFFAJDODING EHFH =] 7tal FEHAFY NS obgf FEol Q7
1 @AY vl oFEEH B4 W] A48T YHAY 5=
- 2 NP g A A
NEdE HEEA WL At [ @A | Eeawam | oee | TR
WA E L AAL AF AA A7 A 3 E A B3 Ed 23]
NBI988541504 | 7+e] BE H7h 2 A% AAE | 48 - 48 | 18 - 404 40, 80mg | .o ;ﬁ
Mg A S BT BMI 180 - 32.0 kg/m’ (7€ 44)
A7 Aol YA o oy Ef-yl’ Day 11°]|
NBLOBBAISDR | elgdstel kR EAgAd | 12 | - | 12 | 18- 454 80mg | oo by 514
BMI 18.0 - 32.0 kg/m’ (102 oqﬁyoq)
B _ 273 491 YA 9 oA Dayl, Day 17¢]
vl 2 4 €] 31 orLL 19 yl, Day
NBESRSAIT | I IS SEREHEA |, -] 4 18- 4Omg | @I
° CYP 2D6 PMe©] obd %} 51248 Day 822
A7 A9 YA 1 oA _ _
5 ‘l. 13_— E
N1 | A s R g s aon 80mg fof jﬁm
BMI 18.0 - 32.0 kg/m’ (142 +5)
WA EE o4
18 - 8541
_ 485744
bR QbHA, FEA, a8y #H4i LA,
NBI-98854-1304 %'ﬁ; jm A FE U 76 | 24|, ﬂjr;; ;]Lb ! 40, 80mg | (SI1oFi=71ZE 65+
D A% HRARRE 0F
FTEE Bt 559 1D
Lol el < A7 B9 49 WA e A
MT-5199-K01 | .15 AL 41 9 50 | 20 - 454 40, 80mg ;
ulebd 2 PK %7} BMI 180 - 250 ke /u? R o] 89
0 - 250 kg/m 80mg: 3] 5]
* Safety Analysis set
b zdy, ¥4 ZJ%JH 712 5 skt
* G| xo] ERE7}L AH 2ol TFFA b= AY (5] NBI98SSL1602AE AFAI2)
o MT-5199-K019A &= AlE HEA 40mg ¥ 80mge] T3] % 40mg WHEFAE AN oH, o]2FH YA
d FEARE A=Y T FF DT ofFstAms Hlu Hri A3, 40mg @I FolA FFSas
t T s AR AAR AR YEEou, 80mgd kol mFel tdAeh 2 40mg vl &3
1848 Zsto ebd

. %% #1440 vs 80mg)ol obd,
468} Z7}she=

1]:_].01

S 80mg]
Ao Z YE oy, NBI-98782 =&

gl
A e,

- E‘r-ﬁlfﬁ AH}2 80mg e &F HIEA 23E B 37 s

Table 1. Pharmacokinetic parameters of MT-5199 and NBI-98782 after single
administration of MT-5199 in Korean

MT-5199 NBI-98782

Ratio Ratio

40 mg 80 mg 40 mg 80 mg

(80 mg/40 mg) (80 mg/40 mg)
Ciax 372 1200 323 il 26.1 231
AUCo... 3061.0 79315 259 4222 878.0 208
Data: Table 14.4.2.1-1 and Table 14.42.2-1 in CSR of MT-5199-K01
5 = ] 5 o
o W3R §F HE W=l =& yrEe} Hlud g,

A e oY, 80mg MT-5199 Cpox®l 74-F-ollth 14611 9) Hl&= QoA A Uehd.

Table 2. Comparison of pharmacokinetic parameters between Korean and US
subjects(phenotype: extensive metabolizer and intermediate metabolizer only)
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Cinas Conax AUCo.- AUCo.»
Dose
- (ng/mL) Ratio (ng*h/mL) Ratio
mg
h Korean Us Korean/US Korean us Korean/US
40 372 364 1.02 3061.0 2997.6 1.02
MT-5199
80 1200 820 146 79315 6601.9 1.20
40 113 118 0.96 4222 383.1 1.10
NBI-98782 -
80 26.1 26.7 0.98 878.0 766.5 1.15

Values for Canx and AUC are represented as Mean

7% Al FABH dEbgten, nEldA® &7
] of &=l 80mg WEF F A HEE

R=)
A

Table 3. Accumulation ratio in Korean and US subjects

Accumulation ratio
Korean Us
40 mg 50 mg 100 mg
MT-5199 1.55(0.18) 1.44(0.24) 1.50(0.23)
NBI-98782 2.37(0.32) 2.29(0.52) 2.58 (0.55)

Values are represented as Mean (SD)

Data: Table 2 in module 2.7.R

)

L,

-1 7}
ok 8 3 NBI-98854-1304 U FAIHS AAE o] &dte =4 245 AAE
Hloj2~gkel ] W3le] Hite 99, 40mg, 80mg
ol A Z42F 0,030, -1.92, -3.30011 0.1, 22k FEA B7FHSS CGITDAA E & 3-9h8-9] 7 o] dzs.
- NBI-98854-1304 6F Al - ollA wujubzl 2 NBI-987829] =Zo tigh AIMS d49 71A A v H3lHFS
B3 A3}, wZo] Z71ke wal AIMS A4 WY £ T 7

=
NBI-987822] Cpax 2 AUCO] Uig =E-0H3 #A9 7|7 SAFLE F3HA UErE.

FLHN'
oX,

o

3

Figure 23:  Exposure-Response for Efficacy for %CFB in ATMS at Week 6 (Study
1304)
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ox,

o
AN

-

o +Z20kA
- YN A Z2EgE Z7F 9 QT 144 A iy &3 o&AQ Yoz FlF.
- MT-5199 =% 8] QTcF Walege w2 o&#o)x ¢kgton tlAlx] NBI98782 =Zo Aol 9t A
o2 YEehd.

Figure 2. Mean change from baseline in QTcF(DeltaQT) after single dose of
160mg(Study NBI-98854-1401); Multiple doses of 5S0mg and 100mg(Study
NBI-98854-1301) for each quartile of NBI-98854(left panel) and NBI-98782(right panel)
concentration. The one-sided 95% confidence intervals, the model predicted changes(blue
line) and a reference line(dash line) at 10ms are also shown.

 QIelol 23 ofsl H|SIH=USHIC

4uf o]} F7be EWluzl &k wlgste] ey
7% MT-5199 Rt} NBI-987827F o #4d Aoz

IL

- NBI-98854-1304 Al@oA 7]A X tjn] ZZetEl 2w
o, MT-5199¢] oFe]2H-&(VMAT2 <A %Hé)oﬂ o7

il

=

3
=

32T 5 98

Table 4. Dose-response for prolactin increase

Study NBI-98854-1304
Safety Endpoint Placebo 40 mg 80 mg
22-fold 15/75 22/70 28/73
prolactin (20%) (31.4%) (38.3%)
=4-fold 2/75 3/69 7114
prolactin (2.7%) (4.3%) (9.5%)

- MT-51999] AJA W) 289l tig 13 7]od= VMAT2 Al (238 i)l o8 7|8 Z2gd 71 9

NBI-98782 % 7+5-¢)
- MT-5199 9 NBI-987829] =23} 7]A A tfH] 2etel 26 F71e A4S E43HS 7%, NBI-98782

o k& FHRAFe Ze AoE Yed.

Figure 3. Quantile plots to demonstrate exposure-safety for prolactin of subjects with
=2-fold change in prolactin event with C,.x or AUC of NBI-98854(MT-5199)
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Figure 4. Quantile plots to demonstrate exposure-safety for prolactin of subjects with
=2-fold change in prolactin event with C,.x or AUC of NBI-98782
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7hAREE 20201 49 HAAAE 19 A2
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==}

5% oo A A, s CYP2D6 Ei= CYP3A4 AHsiAl W&,
CYP2D6 PM)ell= &7 SEF< ATFE0mg/day)dtAU ‘A7 SATL A= 1€ 40mg FAE 1&'T
Aes 7MLl W Joﬂ et QT A% #d sl tg 24 & HAst S+
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U ICH E5 #5 Dol g W54 44 B7F 2 Jd 4E3tnd 59 A& A3, 157 a9l
g Aozt AL of=E AlRd

mlzo A AAE QAR «l’o‘} vzl 1Y 40mg Ze 80mg4 Talow HHOVE}OJ tiul AIMS A
T AAE Y AALFNET 4 MY A

e Sl = 2

A, ek oiHl WA Wmrh w9t o) At E éaom H% 1 FFEE
By,

AR &4 AR Q] NBI-98782¢] thel d=ldt YAAE RN 80mg TEFAA 9| ofFeHA I}
B (Crax B AUCL0)E HIRE S o, SHlu e Af = oA ot 22 ATl Yeistoy, 44
AHAQl NBI-987829] ¢F58Ha FH B (Cpax B AUCe0)T FAMISCH, 40mg WHER 53 Al$E vl 53}
A #EE.

o5 WU RHEREAAE WU T AR Y kEFE F=Ad vlmdeM FAsT A A
HEZ gaeloAMe] §F2HE 1T AVt gl o AsY

ZtRA G A Rl o] b kg AR -3t

U AEFsste e Holw, 30 BAVE 2 AYHo o =l FFsE wEiv
|25 E ofgetAel A 9 A frEAS B 458 + s

YEAETE ol e AARTIRFT AR T A5dHrt FUet FAbstH, mlgoA AAE GFAE
A3E Tl #&3 Aol FRaThL Hhg.

EEREEETIVAS) _ _ .
12y 28y FEAS A A (0194
AQH £5Ao) AR AolEdpuad) | T oS08 FEAS AHAQ00)
=yl 84 AdAe B T2, ¥ WAYRRAReERe A, A% AdA
D Y JuwolrEoRRE W RPFPAY ook i
o eEel A% FuAW Fof 21
Fo29] W7
Am o |0 AL HEehiia, Ad=w, | e Heeta, dia, e
T | angsy 5 WU g
o WROFZO A8 B URES A Lo E e Y oJobEe] Bgo] ofs AR, AALE
oJ4F BAZY tio] FANY FES WL gom, A 34 YHADNA AFEAY 10% o]
ol e o FES obelol A

- = s A QorE 28 AR 5, obel 570 el ARE e of 80%l siEH
E 8 130447 AFth= 717 F 10% ool AN IAIF BEH &

ATC category/ ?1 ek (n=76) 2 U 2 40mg(n=72) 2 U 80mg(n=79)
Sl n(%) n(%) n(%)
A o oFF 63(82.9) 66(91.7) 65(82.3)
ofg]u Z et = 10(13.2) 8(11.1) 10(12.7)
g2 EE 4(5.3) 13(18.1) 11(13.9)
<3 11(14.5) 8(11.1) 8(10.1)
ol gl o} 18(23.7) 24(33.3) 14(17.7)
St ke 14(18.4) 11(15.3) 16(20.3)
o getA TojokEe] EEHIFATAA 4, [HE 6] et FEHAY tuAEE B3 9T AR =
Y Ago] 7153 =4S

° §,§7Q (=4 —}'LLH

GAT WS SkEe B AR ey A A5t 9 o 9AAE

s 2 4 EL
A oAy Ates THH £ u, Ex &F A Qlo] Euluzle = AR i A8l st
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1 ARE. 28 HAAE wude AR 3 YA BEAYS HAE ANGozN FFA A9 ok
4 8 frEA te 7 AEE R U2 A

6.6.4. 7t H 7 o] thg AAARYA

_|_,

HRARG YIND BAG FEY AR APERAL ML AT, FTANAE o4 EFHA ggon,
wo BMIE UehllE A& AQsta A9 AR A4 F39.

FQlol A W7 40mg @3 P HEE & ouhilyn 2 A RE S YA
Ao fAd Aoz Yetoy, 8img W FANA WA RIS Coo ko] T

5 B793 80mge] Al U@ LFo] FEFA Pol, A £9-539 B
the A B 273 Saae dwel FREA gl ansd U F7h HUARE wol B
Aol =

B4 WA domg 8 Folie YA RAR AR Aol FAR AL oL, somg Fo
NA Coax D AUC Fro] lZQRT 24 BFEH0H, o volrl A4AE mgwto)y Bus &3 nlgA
(40mg vs 80mg E+ 50mg vs 100mg)< HolAe ZACRE UEd

&% H1EAA@0 vs 80mg)el obd, ©Y FF 8imge BT ®F L VIFAT WAT FP MI-5199 Cpo s
L46W] F7kehe Ao R Vo, NBI-98782 =2 frAkekAl vEbd.

gl PK/PD #4je] 2wuba 2 AR NBL9S782 kZo] REF ALgHglom, tRRe] @Il Wi
A dr U 1o AR oke] AaAl o] #olE,

13 frax®grh M4l AIMS 9] 714X el Wsteks NBL9S7S2 ko] tidt B4old SAZoR &

& JByol B3

OXL
ox
mlo
foy
o
ol
o
o
jn)
r
)
N
N
32

re

lo

Aoz A,
A2 i %%t bl

HAY ARE 48 &1 5SS Prﬁ%gl_ohﬂ% g2l 40mg J%EOP T4 HEe
T2 W& FASHA BERENeER, AR & FAMES A nE S g Qlel A <] 80mg i
FoAY k2E HFAR A dE2A G AR .
TAHSR, n=<l g 100mg @3] B WHERe = A ZASte] =2 80mg D3 Fo] iyl HIER
o 2&& dFstna, HEAY DR tiH] FAYHE nHS W F=< 80mg MT—519991 HHEFof
Al =Fo] Wl 100mg¥ FAE o= o=y, NBI-987829] 749 1=l 100mg WHEFS =& Wt U
S AoR ogE, ol A WFAF 1304 A A S SEEtY Hu §FE 1oomg<>1 obd 80mg
o2 AR ZA% dAste AHE vEbd
g2l =<l
parameter 80mg T3] 80mg 3] 100mg T3] 100mg WH=-
NBI-98854-1504 | NBI-98854-0901 | NBI-98854-0901

MT.5199 Crax(ng/mL) 1200 769 813 878

AUCy(ng-h/mL) 5973 4480 5390 6730

Cunax(ng/mL) 26.1 25.1 318 64.0
NBI-98782 AUCy(ng-h/mL) 471 398 557 1110

Gl o Uz FEsA ] @3] Fof o] A U &L 40mg ¥ 80mgoll Al A7t 17.4%(4/23W) 2
11.1%(2/18%) & YES O™, 40mg FoAToA o3& o® A Fo FA A7t 1R EAEEL
ALT, AST) B3 8 (H 7 44 139 ¥ 3159).

- 80mg T3] TP 1A QTcF F7}H430—453msec) 7} F2EE Qo Formdt Axte ofd.
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2.8.2 Laboratory Data: Blood Chemistry — SAF/TOL

c3e LJ: ect Albumin A5T (IU/L) -ALT (I0/L) LDE (IU/L) Io
{g/dL) I
40mg (1M 5 ‘10 1 B 164 B
1 z 4.5 30 47 B 14t .8 50
PreDose D PreDose 5 4.3 28 47 B 130 il 1e
i 2 E £ 4.4 28 4 g 115 1 H 47
4.6 28 H 13 44
24 1 47
'] 22 H 44
1,2 13 H 45
4.2 21 4é
4,5 25 18
1.7 2 46
4. 2 45
5. 2 51
20 mg (M) R128 ser s T 3s '
5,
=

3
o
oo oo

6.7.

r limit, L: Lower than lower limit *! Not used ir ummarlies

U 40mg HHE RS A GO o) dAbE L 353%(6/178)F YEIRoH, £Po] 29olA TAHZ L

o, 71 ¢ o]AAHE 18 AY Rag.

dyrzgele] A9 93 9 dHERA RRoA Fo T FlEYoH, B F5 $ JAAR 3 8EH. T3
A S

Folo] A9 g3l Heste] F718E AGS UEWo, WF QAAHANE FAS FPHE 19,
Fulel Ad £Fel4F Azl UF solsehele EASA @ou), AdeFoldFe] FHAYRY 2]
2 Eojo) ojs) WA Aow FeA glol BHY 2@ FBE AAAQ0I0) ] FHNY FE Agol
o HAg Am BAs] AAY olFeF ol WAY A9 MAYFER LANAY, 22AW F4F 3
3 glom F7hHos W, BELA, WU, FH s -wol—g— DET 4 Avhn WYHo
gomg gyAgel £98 vFe A8 AHF FA% JEPHE el 92,

Afdoz, A28 WY AE ABNBE s DAL SEa, BIAS L0 B B
HYso] Qx, FFAY YPAY RABE BYUAA FERA ol FAS T YgARY Ty
2 go] B3,

Aol g AAR A

A 34 AAFAIF(NBI-98854-1304) 0l A HHIUA 65 T 13 FEA H7bHSE AIMS HEFS #jo) 22t
Al tiHl fFostAl AaAR o, A% 2F AFAAE AN a7t fAHE ASs Felsidoen, A5 a3
= £ JEHoE YEY.

- O, 234 R EAHE W49 CGLTD 65 Ads 543 #

o] o]kl thr] 50% o]} A thidAl) E4

4l 24 SFFFANPAA 1R EF] &
Watg 2 23 CGI-TD B7bollA BAH o=
A A )74~ & (NBI-98854-1402)0] = F7)
fFolstAl vEbd.
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