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1.5 ERXFRROBBRUVBAROERE

151 ERXEERROZE

1.5.1.1 FL&HIZ

F R 5~_F VY (Tetrabenazine : B4 F, TBZ) i1, 19fliE =2+ = |GGG -
PURBMIRIE L U TBRMNBA I N, Z0%, ARIOBEZMESEEICXT 28R R’ ER
EN, 9N FZRELTANT V FTHEEPRARES I EBEEFLEG L LTARIN
7. LAE, AFNIERMNGEE (&, M, AkY), &, =R TV 7R EHR+TEy BB
T, N FU MR, BERECAZIRX T R EAREEESOREEE LTARINLTWS. XKE
T, 2004 FiZA—T7 7 KT v ZITRE I, 2008 FIKEFIONF o b UIRICHE S BEGE
BIOWBEIEK L U CAR IR, B, AFNTHFMIER SR TOE AU F U b URICHE S S
BB T2E—BIRETHS.

RUBBEREME
X 151.1-1 7 FIRFUOEER

1.5.1.2 REPHRFE

TBZ IXHARMRRICBITHE/ T I VRN TV AR—F —type2 (VMAT2) O45RAIFEEA
ThHb. /7Y (KXY, JATKRVFI Y, Eu b=red) OV F T RRIMNEI~DOE
VIALEZRETEZLICEY, WREROE/ 7T IVEBEBSES. ARITRIREE, #k, Rl
Belp ENvF v D URRERR BERARTALICEB W TRIFEMIZEA L, BVEEEEEZRL, &
BER SN THRATEEICEMERD LA THARY. ZHUH LT, T TIRFRERTWSE
T IVIEEBEETH D LEAEUINE, FREMERO VMAT2 & KRR D VMATL (/7 /M b
F U AR—HF —typel) OWMHFICIHFLEH B OREEMICOZVFEE L, BEOCHS SRE, Tuvh
AREDIRT, mMEKT, HEHRER CESFERAEARBR LT, RATLEORIE HE
NAHZEBRBEIN, NUFURURICRTT AR bR,

TBZ OFIXTRO LBV TH 5.
- FIHEYIC VMAT2 ZFEEL, #WKEKROE/ T IV 2EBIED
RARI v ~DOBRERER b=/ V7 FLFY R HEn
- RIS <, SRR R b L
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3)
4)
DRPLA
DNA IT15
CAG
1.5.1.3.2.2
Cecil Medicine 23rd edition
IT15 30 CAG
40
CAG
ACMG ASHG
CAG 36-39
40
1.5.1.3.3
22 7 1
798 10
0.60 10 5 7 1/10

15134
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1.5.1.4 INUF U MURICES SEERICHT ARRETSICELER

1.5.14.1 BN coOERRKR

TBZ iZ, ¥4+ TiZ 1971 SFICERE L 7 A VT > R CREMPRAREE I Y EBEE (N F
Y RURRE) TR BB L LTAR IS TURE, BERMAR LY 18 yETHREN TV
KETIX 2008 FITHE— DNV TV P URIREIRE LTERR IR TN S.

1.5.1.4.2 BERIZE T 5 FFDBEDRKBEE

18213, @y e T I < <~
B B o o - e & GBS - 3, B8, A%, BR REZIER:T
DR BEORHRE, HREXY TRy EOLWHER, REAER  BERECHE, @F 1 A 100
~150 mg Z HEZE U THET 2) OWKEL L UKBEZEUE L TR, BRMioRER, /4
PEATRIARIMA RV & LT1977 67 A 6 BIZARSN, % BEMEEI VHBRShTWS.

1.5.1.4.3 EATORE

ENTIE, F 19 BERARESEABERFSHE (2008 £ 12 A 24 B) ZBWTARONF
h UREEERICT T 2 A, REMROBRPNERDRT SNHER, FAIXENRRESR
B SN B RETH D LTSN, 522 ERKTFSE (2009410 A 1 B) 1T CHRESE
LB ICEESNE.

201045 Biz7 Vv 7 vy ¥ 7 7—=<@id BLB [Biovail Laboratories International ( Barbados )
sRL] #& v A#lopz - ez BE L, R 12 5me stttz R TAICI Y
LR AR L.

iz, BRI DZINVTFV PUROFIEERROER EOLEEEZZERL, 201145 A1
TBZ DFAVEFRAERRBORBEREZITY, 2011 £ 9 ACHVERAERMIEE ((23 %K) %
251 8) SRTWVWA5.
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152 BREOEE
1.5.2.1 ERRFEOER

wammcosmoEnErickrs, 0 EI IR e xR ERERRS
B (LT, B8 LHRBMEREZITY, BERRIEICO W TS 2%z,

BREOBE IR, ARTIIUTO3 RBREERTHZL L L.
O BERABMEZERL Lz BAF-105 OEYBENEERER : 18B%E S BAF-105-0101
@ NrFrhURBEERSE Lz BAF-105 OFMAEKEKRRR : JR5E 5 BAF-105-0301
® NUFUPUREBREEZRRE Lz BAF-105 ORI 538 155 %E 5 BAF-105-0302 (EHE+)

1.5.2.2 REALUBIC&BHA XV RARUBE

winr onseves EeEEzs . R oxcwonme
TFRIRT.
<EMBMEHR>

1. RBERAZHRE LIERERESERRIZONWT
E NS MAR BRI B3\ TARAI R E 8% 5-RF 0 i R B ORFT AL/ T 2 D Thiv
T, ERAZANRE LI RERSABROERITLATIIR,

2. REERAZXRE LIEKDEERRICBT 5 LERBREICOWVWT
KERMATETIE, AFNT QT ERICLABAEIRY X7 OEBRERRINTWVD
TLEEEEZ, BARANICBIAARBOBAEIRY A7 2RETTHZERETNEELD.
<% B>

1. N FUhRRERNS L LIZEIERRICE T 2 BYEREDOFMIZ OV T
AFCBIT DRI L TiX, BAABERUOAEABEICBIT 2EYHENKELE
ROV L EHRTAHVERH D LEZDHZ LD, BREIARRICBWTRAA
BEOEDEELZRFTTREEE25.

2. NUFUNURBEEXNRE LEEIARRIZBITARRT A 1o T

AR OENEMARBROIMEEE THE AL F o bRk —ERE (UHDRS) 13X
BRMEZ ST &, VEIEERRERR (TBZ103,004) IZB8WT, AFIDFBEEREIZH TS
BENRDOLNTNWE Z L, BHEET RCHREOREEREEDFEEEFSNEEIC
EHONDZ LEND, AMERVEEMEZ BT 272012, RBETVFA &L
T RAR _EEREEARREZBIRT 2N EEZ2S. LiLaRs, N
F o PR OBEBUERIZH L TAF TERIN TV A EFNIFETT, ABIXRCKIZE
WTHE—ERBINTVWAEAITH S Z &, BIBRRARICBVTERB OB IEIIMRIE S
NTNWBZ L, BEENERIZR LN TV BRI ToOENEMFERER D Ll vl fett% %
BRET2 L, ENFEIMRARLZIEERIEBRABRL LTEBL, ARIZBITHERFOF
iR NEZEH 2R T2 ERBRLERNWEEZD.

3. AUFUNURBEERRSRE L-EIARARICEIT B EFEIZOWT
NUF U N URICHE D BEERIZR L TR TAR I N TV 2 EAIXFEE T, AT
BOKIZBWTHE—ARENTWEAEFTH D Z &, BIBRRABRIZBWTAFIOA R
IIRREESNTWAB Z &, BEEMNRIEFITR LN TV AARF TOENSEMFERER D EH AT




aAL7ZPUEE 125 mg 1.5 EBEREXEIEROBBRURREROER Page 8

EMEE2MET S L, ENEIHERREIEERIETRARL LTERL, AFICKITS

AR OEER OEZEMEZRITT D EIBLEFRWEEBZ M0, FERIETRARL

LTEBTIHETHoTH, UTORIIEETRELEZS.

O EHHETMICELTR—EOBELHRETILERDH D Z b, BEGEBSF A
=17 (TCS: Total Chorea Score) NELEDEMXE D LIRESESNERARER (TBZ
103,004) IZB1} 37 7 e RHOFHENEL TRIZFEORBRBEILFM L HRET &
THHT L.

@ BAABHICZBIIAEKMDPREORFTBMLETH Y, BIERKARAE L L8R
STAZLIIEELEZAILEXBE 2D L, ENEMMARBRICIIPUBHRIEIE
BRRAOERIE LTt 10 FIREOCHAANBLELEX D Z L.

@ AFOHFHEHBEICIBT2EIMERVOCLZEMORFBMLETHHZ L.

4, NUFUMNIIRBREEZRERE L-SIARRICKBT 25HMEERIZHOWT
ARF 5B AN R RER (TBZ103,004) ([2B\W\ T HRF], BERSEDHEEERN
BDOENTWDZ LEE2EE X, ARBEBRHCARIOBRY X 71T oW T4t lsk
DoNBLEEZLZ LMD, UHDRS oIV by ) OfRiHMERE (HAM-D) 17IHE
RO BERICEET A Y 7T R — NV OFHET T TIIR+5TH Y, 1GBRBIARNZ AFTRE
ZRAARER w7 BERFEMA S — (C-SSRS) #AWT, AAIDBHZICET 55T
Mz EBTRELEEZD.

1.5.2.3 mEICET SRR

EnirRnk ozerr s sz semung g crr AR LN
FemEmLe. zenRgiconTl, 0llElllA oL, BEMkERTHS. MERER
RUESRERRERICESE, TRCRFTS L, APHME | ELRELE.

1.52.4 JERRRELER

BRKDERBBFEICEE LT, FlCEBES NN 2 BT 2 RERARO —HROZEMERER
BRI, ARBIDOT—F THESNZ. LEEBN> T, KEDORBARTORFFIZEEL THRERIZ,
FDA (Z#H &7z TBZ OEARBFBERNIM X, AFKILERIZOVT, EMBASE.com (BREXRT —
# ~_— A : EMBASE R X MEDLINE) ZfAWTHREL, N F v bIRETAVEBME V230
WEABRIZIT T <, invitro R W invivo EFAMFRER, RIKPRERR, REMEERREV
EAOZORDEEERRRICET 2RMXOPTNOSEZEE L U CGHEE R E F /228 L TR
fliL7z.

eI TIPS e ENNAE 8000 0 ety 0 |
| EEEPAEARETART N BN 00000 0 0 0 EINEGES
7y b, vyx, xesdsrn (S >+
I . < (- <o -

) BT ARREBRAY GLP ICHEILLTEmR L. £, SRR TERBLIZ ML aFXT 47
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~amR 0 inviro 123513 2 Kmmiezas (D - <oz
S L7z, BL, AROM - JBIRBTH, LIHBTHROEIHEC B 5 RBEE B2 <,
SKIEI T RS E 7 XA IR AR b BRI RHIIR I S TR,

sapgiconTr, ~v2rsy rokore atsias (TR = B

gegiLi. 2, <o (TR vo. 7> - -
I < R v <o ks

EEHRR% 20JE~20E e TERLE.

~ 7 AT, 14 BREJE GLP AEREHMRBR L 90 AMKERS GLP #MRBREEM L. 7
v FTIE, 14 BREIREREICEL S GLP by axxT 4 7 AR, 4 BRIRERS GLP HiR
B, 5 B3 ATPHEFHMENE TN TV 5 26 BEIRKERSE GLP BRR&K V7 ARIRKEREIC X 5%
REERREEM L. A XTI, 15 BREREI GLP FHRBR L 9 » A MRERS GLP it
REREEHw LT,

BEERBRIIE T GLP A T TEM L7-. TBZ 2B L TEENEASTEEELERAR (BRE
nzRm, pekfeng, s < 2o~ ofF oo
L7z, ZOMD invitro BIZFEMRER & LEARRERERIL 2 BORHEY o -HTBZ & B-HTIBZ %f#
>, 5 -

BARMRBRIL, <7 A0 4 BREBREICE 2 HERERR (GLP), p5S3" bRV 2=y~
v2oBAEERE (GLP), #F v b oBEmzEsARERR GLP) R
#c 20llE~ s e cEmLE.

sz zzveate, NG - -, >+
BT OZRERCERE COMBRICET 2R (GLP), 7 v MIBITHIE - RIBFRAEICET S
HBR (GLP), UV XICBITZHERERAR FEGLP), VI XIZBITHHIE - BEREIZET IR
B (GLP) K7 v MBI 5 HARIK OHARORAET BB OMEIZEET 538 (GLP)
% 20~ 20 E iy TR L.

KETHREZICRH SN ZEMERROBERBEEIL, 7y M7 BEREIC X 2HREERER,
DAFRHERER, 7y FOZRERVERE COYREICETIRBRTHS. MxT, Ty b,
A X, P& GLP REHEWURRY, MERTERKEEL LTO TBZEKE v/ T L0
—g2 L, NN =~ etz

SEIOBRFERE (RAHEREERMAE 100mg/B) 1%, BOKTOBARLIRRIZIIT 2 AE&HENT
HY, TEEERE (BD) 0FELRL, BRATOREROT —F RO REIZ FDA (2B
HENZHREZERUHT-RARIRIC L Y RPFFICR T 25KH, KBk OFEMOFEIL 6
EEz o), BRIZBWT, ZnbORBREBIZOWTH =R IERKRRBRIIER L 20>
7.

2w, kBT, ArLoEHE CllEp) kv, E=oxzREB LS
9-F 2 A F )V B-HTBZ (2B L T, in vitro SREEZRBR, in vitro W HHBERFE KR OFRERER, invitro
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T UAR— S ERR, AMBEBERS, wEBERBRE S ARERERE 2] s h <
CEBLTIET 5 Z &i22> T 5.

153  EREREER

1.53.1 R PR B ER

1.5.3.1.1 in vitro TO#KRE
1) mEEAHEEE

TBZ, RFMWTH B a-Pk FuF hF_FVr (¢-HTBZ) KUB-Ve FuF hS_FV0 (
B-HTBZ) Mt +MIFHEAKARIIZNEN 82~85%, 60~68%KN59~63%THY, <X,
FZv b, UPFROA XL RERERITAONRPST.

2) CYP AFiEIIH T HHBERUVFEEER

9FEHMDE F CYP pFfEZ I 7 0 Y — AZHBRIHTRARIZIBWVT, o-HTBZ XUV B-HTBZ i
CYP2D6 DEFRIGMHEIZRT LT, o> CYP /3 FRICH MV EERZ R L7z, ICs fEIX o-HTBZ
23 16.0 uM, B-HTBZ #32.63 uM TH Y, BBKRICBWTHEBE SN S TBZ ® 1 BlHRKXHAE (37.5mg)
2z 5 1E 50 mg JEBRE S : BAF-105-0101) HEER AR ERFD Cpy (0-HTBZ : 0.289 uM (92.3
ng/mL), B-HTBZ : 0.142uM (452ng/mL)) & ORICBRE BRALNT-.

E MRz ey —22AVWERBRIZBWT, SEEOE CYPH TRORBEMICXT 5 TBZ,
o-HTBZK UB-HTBZORRAEEA ZRET Lz & 25, TBZIXCYP2EL K U'CYP3A4/SLASFDCYPSF
Eloxt LCHEEMAZ T L. o-HTBZIZCYP2D6 D AIZREEA%Z/R L, B-HTBZIZCYP2D6 &
CYP2B6IZxt L CIHEERZR L. ThHHERROKIEL, TBZ, o-HTBZR UB-HTBZDERR
RIS REMEPERE)DEM UZ[I/KEIX, TBZTIXCYP2COZX L C0.0018TH Y, EKipte
BERDFIREMENIZ & A BV E T S 2 EHEE ([IJ/KAE<0.1) ZRE < TE-7. o-HTBZK
UB-HTBZ TIXCYP2D6IZ %3 A [IJ/KABIX Z 1 Z40.017, 0.024TH Y, WM EIER O ATRetEN
FEAERWEHIBIENSEEM (0.1) 2 KREL TR, 207D, TBZ, o-HTBZK UB-HTBZ
DECYPHFREICK T 2EFAPRROEYBIBICHEL 52 S BEINIZE A LRV LR
R EINT.

b NEFHREH CYP 20 F#& (CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP3A4/5) I
xtL, TBZ, o-HTBZ KU B-HTBZ iXRHEOFHEIER Z RS R o7z,

3 HKIBRRUKHY

tE MR 7 ey —22AVAREHRHMEL V, TBZ XX, WVAR=VBTEFRIZ LY o-HTBZ
KO B-HTBZ ~R# XN D0, XHIhoREE LTS ED CYP 0+ (CYP1A2, CYP2CY,
CYP2C19, CYP2D6 & U CYP3A4) iIZ L W AKE{LH D VNIT A A FNLIND Z L BT Iz,
0-HTBZ 133EiZ CYP2D6 &1} CYP3A4 12 & Y, B-HTBZ iZEIC CYP2D6 IZ L D ZNFNT A AF
Med D 0idKERbEESh, REEZT 22 ENTRINE.

PLEX Y, TBZ ixFEIT a-HTBZ XX B-HIBZ IZR# & N2 tg, KEHBT A X F D D\
KELEN D Z L BRI ENTZ.
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1.5.3.1.2
[*C]TBZ 25mg
a-HTBZ B-HTBZ HTBZ
HTBZ
216 75.4% 12.1% TBZ
75%
TBZ
1.5.3.1.3
TBZ (+)-a-["C]-HTBZ
PET
/ 11.37 10.99 5.01 4.56 4.50
1.5.3.1.4
1)
TBZ 125 50 mg TBZ
TBZ 50 mg a-HTBZ PB-HTBZ 9-
-a-HTBZ 9- -B-HTBZ AUCy.,, a-HTBZ 9- -B-HTBZ B-HTBZ
0- -a-HTBZ
10- -a-HTBZ
10' 'B'HTBZ Cmax 4.3 ng/mL
TBZ
2)
TBZ o-HTBZ

TBZ
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15.3.15
1) CYP2D6
TBZ 12.5 25mg
CYP2D6 IM Intermediate Metabolizer a-HTBZ
B-HTBZ EM Extensive Metabolizer 9-
-0-HTBZ 9- -p-HTBZ 10- -B-HTBZ EM IM
10- -a-HTBZ
Il
Thorough QT/QTc TBZ 25 50 mg
CYP2D6 PM Poor Metabolizer a-HTBZ B-HTBZ
IM
CYP2D6
a-HTBZ B-HTBZ CYP2D6
2)
TBZ 25 mg
TBZ
Child-Pugh TBZ : TBZ AUC.
e TBZ
a-HTBZ B-HTBZ T max
Child-Pugh AUC_, tio
TBZ a-HTBZ B-HTBZ
o-HTBZ B-HTBZ
15.3.16
D
P- TBZ
50 mg/ 1 2 4 TBZ
TBZ 50mg/ P-
2)
CYP2D6 20 mg/
TBZ 50 mg a-HTBZ B-HTBZ
,0-HTBZ  Cpax 1.4 AUC., 3.2 B-HTBZ  Chax 2.4
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AUC;., 8.9 CYP2D6 a-HTBZ B-HTBZ
Crmax AUC CYP2D6 B-HTBZ CYP2D6
CYP3A4 a-HTBZ
15.3.1.7
1) QT/QTc
TBZ 125 mg 25 mg 50 mg
Bazett 450 ms
QTc 5ms
MOX
Thorough QT/QTc TBZ 25 mg 50 mg
QTcl MOX 400 mg 6.8 ms
5 ms TBZ 25 mg 50 mg 1.2ms 3.4 ms
QTcl 25 MOX 400 mg 125 ms
TBZ 25mg 3.6 ms 90% 6.2ms TBZ 50 mg
7.7 ms 90% 10.4 ms TBZ 50 mg 10 ms
QTcl 480 ms
TBZ MOX
2)
TBZ 125 mg 25 mg 50 mg
TBZ TBZ a-HTBZ
B-HTBZ
TBZ
a-HTBZ B-HTBZ ACTH

TSH
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1.53.2 BRERMRHBERUVRRT YA Y

ABFFIBITEINCFU M RBEERRE LIZBIRT —F 0 r—U %% 1.53.2-1 12, BN
SNDOERRRR—BRE R 1.53.2-2 1277

EWN T 12 BHEREOFMAREARR (BBRES BAF-105-0301) #E L. 7=, FIHME
BRARBRAKT L, BEXIGLONERAZIRIC, RIRGAR (FBRES BAF-105-0302) %3
HHTH5.

*Eci O sy, e RBo —EEREBRR (MRES TBZ
103,004) BEMS N, x7z, 0FICBERLBRPILERRLE LTT I ERRRO_EERL
BB (JBBRE S TBZ 103,005) BNEMINTZ. I BT, ZOZOOWEXRRARICS &, £
neEn, FA—7r7-9v0 80 BREEHZRERBR (B8ES TBZ 103,007), 48 BREIRHREGHAR

(JRBRE S TBZ 103,006) MSFEM Sz,

I b ORBRETEER L ALE DT, SO _EEREEREBR (J5BRE S TBZ 103,004) & EN
DEMIRER (RBRES BAF-105-0301) OAMER EZEMICOWTIE L. 72, WA TE
HShieA—7v 7 NVRRTH S 48 BRIRHR SR (GRE S TBZ 103,006) XU 80 B &
R ERBR (JBBRES TBZ 103,007) T2V TFHE L7z,

2o, kEicsn< 19llE> 5 2 E < B

I s\ CRREEBREE (EBBSEL St TS
TBZ O NEHIEF (compassionate-use) M 7z % D Ea R AR <-, _)
MWEMI 7. TBZ 103,011 RBRIX, 05 LEBGES)ICK LT TBZ N5 Shiz 145 Bl &3t
WCENE - Bt BEARICOVWTHTLEZRRTH I b BEEE L.

£1532-1 BRT—F R wr—v

WS RER EHRRR
I BB OER F—FFA
RRES | BRRES RRES BRX Sy
MR - itk - ZetEo
HeltER :g?‘;g TBZ 103,004 |  FH wﬁ ﬁ& sk L
sm | MATRER HE
{/‘ 75w KxtEg | TBZ 103,005 |  FFff
?: 12 BRI S L P —| BAF-105-0301 A
k
RER BT, AR5 TBZ 103,007 | Ffh
?ég COmPI‘}SSSei"“a‘e TBZ 103,011 | %% B L
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# 15322 BERABR—EX
N =)
RS | REBRIECL | k- AR &%ﬁﬁ WEHN | RSN
12.5 mg~100 mg
1B 1~3[@E, &, 20.'”
BAF-105-0301 AR |A—Fr 5~ 12 R (8 @RI |23 12 @R 0
WL D HERE ll
#1)
= 12.5 mg~100 mg
. 18 1~3@, &0O, .

TBZ 103,004 KE ﬁ”ﬁﬁw& 12 @M (7 AR EZN; o Em Ollz‘o
TfERL sic ks mERE|F il
7T R%R #)

% —“EER
= A ATRE R bk 12.5mg~150mg  |Groupl: 12 2(Il~
¥l |TBZ 103,005 KE |[EEAL 1B 1~3[E, &0, [Group2: 12 5 B 2
B 5B Group3: 6 Ol.
75 & KA
12.5 mg~150 mg 20. .~
TBZ 103,006 XE |A-Fr I 18 1~3[E, &A, |29 48 A .20l.
48 B[
12.5 mg~200 mg
18 1~3[E, #&n, 20. B
TBZ 103,007 KE |F—Fr 5 80 @R (11 BN | 75 80 YA i 1
WEIZ L HRRE
#)
ﬁ %_ TBZ 103,011 KE |[F—7r5n lléslnf;éloogu 145° ! E#@ 19.'; I
= N WM 7
# | BAF-105-0302 BA |#—7r5~n 125mg~100me |, AREE qet |
o 18 1~3M@, &N, - Eh

TBZ : 7 v IV, P: 77X
a: XRRE BEEBEETIEE

1.533

1.5.3.3.1

UHDRS @ TCS (EHHE) 1X, "—R T4 ETIX 16.5,

B PRERER PR HE
ENFEMERKGER (CaBRES BAF-105-0301)
B EEFMER TH 5 UHDRS D TCS DEHKFH B R ORKFMEFICBIT HR—RF

AV DEMEEZR 1.533-1 1R LT,

1X-9.7 ThoTz.
RSB IC 31T 5 UHDRS @ TCS 1%, R—Z A VICH LEBICHED L7z (p<0.0001).
TCS R OEBMERERTMMIC I ) 2 MBS & ARGt A 27 (FHIHE) 1%, AEXREH TILE
REOHEBICHVED L, #EFAEYPTREFOZA 27 IEE—EITHB L, RSN

BATTIE, SERVIBE TOTLREFHAaT (EHE) OBDBH LI,

BROBMEIZBWTIE, AEREHEAVCHSHAERZEBL T,

27,

BRI TIX 6.9, TDOELE

R ]
B AT ORI H LN
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1.5.3.3-1 UHDRS TCS

TCS SD 95%CI 2
23 16.5 4.8
23 6.9 4.2
23 -9.7 4.8 -11.7 -7.6 p<0.0001
a -1.13 t
15.3.3.2
153321 TBZ 103,004
TCS 9 12
1.5.3.3-2 TBZ -5.04
-1.52 TBZ p<0.0001 ANCOVA
TCS TBZ 7
12 3 TBZ
p <0.05
15.3.3-2 9 12 TCS
+ 95% p @
TBZ 54 -5.04 £0.49 -6.02 -4.07
30 -1.52 +0.67 -2.86  -0.19 <0.0001
- -3.5240.82 -5.15 -1.89
a ANCOVA
15.33-3
=+SE TBZ 2.99+40.17 3.73%0.22 p

=0.0074 ANOVA

1.5.3.3-3 +SE
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HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use
XENAZINE safely and effectively. See full prescribing information for
XENAZINE

XENAZINE® (tetrabenazine) Tablets, for Oral Use
Initial U.S. Approval: 2008

WARNING: DEPRESSION AND SUICIDALITY
See full prescribing information for complete boxed warning.

. Increases the risk of depression and suicidal thoughts and behavior
(suicidality) in patients with Huntington’s disease. (5.3)

e  Balance risks of depression and suicidality with the clinical need for
control of choreiform movements when considering the use of
XENAZINE. (5.1)

. Monitor patients for the emergence or worsening of depression,
suicidality, or unusual changes in behavior. (5.3)

. Inform patients, caregivers and families of the risk of depression
and suicidality and instruct to report behaviors of concern promptly
to the treating physician. (5.3)

. Exercise caution when treating patients with a history of depression
or prior suicide attempts or ideation. (5.3)

. XENAZINE is contraindicated in patients who are actively suicidal,
and in patients with untreated or inadequately treated depression.
(4,5.3)

INDICATIONS AND USAGE----------------=---m------
XENAZINE is a vesicular monoamine transporter 2 (VMAT) inhibitor
indicated for the treatment of chorea associated with Huntington’s disease. (1)

e Individualization of dose with careful weekly titration is required. The 1%
week’s starting dose is 12.5 mg daily; 2™ week, 25 mg (12.5 mg twice
daily); then slowly titrate at weekly intervals by 12.5 mg to a tolerated
dose that reduces chorea. (2.1, 2.2)

e Doses of 37.5 mg and up to 50 mg per day should be administered in three
divided doses per day with the maximum recommended single dose not to
exceed 25 mg. (2.2)

e Patients requiring doses above 50 mg per day should be genotyped for the
drug metabolizing enzyme CYP2D6 to determine if the patient is a poor
metabolizer (PM) or an extensive metabolizer (EM). (2.2, 5.4)

e The maximum daily dose in PMs is 50 mg with a maximum single dose of
25 mg. (2.2)

e The maximum daily dose in EMs and intermediate metabolizers (IMs)
100 mg with a maximum single dose of 37.5 mg. (2.2)

o If serious adverse events occur, titration should be stopped and the dose of
XENAXINE should be reduced. If the adverse event(s) do not resolve,
consider withdrawal of XENAZINE. (2.2, 5.2)

e 12.5mg and 25 mg XENAZINE tablets for oral use (12.5 mg non-scored,
25 mg scored). (3)

--------------------- CONTRAINDICATIONS

o XENAZINE is contraindicated in patients who are actively suicidal, or
who have depression which is untreated or undertreated. (4, 5.3)

o XENAZINE is contraindicated in patients with impaired hepatic function.
(2.4,4,8.6,12.3)

o XENAZINE is contraindicated in patients taking MAOIs or reserpine. (4,
7.3,7.4)

o Periodically reevaluate the benefit of XENAZINE and potential for
adverse effects such as worsening mood, cognition, rigidity and functional
capacity. (5.1).

e Do not exceed 50 mg/day and the maximum single dose should not exceed
25 mg if administered in conjunction with a strong CYP2D6 inhibitor
(e.g., fluoxetine, paroxetine). (5.3, 7.1)

o Neuroleptic Malignant Syndrome (NMS). (5.5, 7.6) Discontinue
XENAZINE If this occurs. ( 5.5, 7.6)

o Restlessness, agitation, akathisia and parkinsonism; Reduce dose or
discontinue Xenazine if this occurs. (5.6, 5.7))

o Dysphagia and aspiration pneumonia. Monitor for dysphagia.(5.8)

e Sedation/Somnolence; May impair the patient’s ability to drive or operate
complex machinery. (5.9)

o Alcohol or other sedating drugs can worsen sedation and somnolence.
(5.10, 7.4)

e QTc prolongation: Do not prescribe in combination with other drugs that
prolong QTc. (5.11,7.5,7.6,12.2)

e Exaggerates extrapyramidal disorders when used with drugs that reduce or
antagonize dopamine. Discontinue XENAZINE If this occurs. (5.15)

ADVERSE REACTIONS
The most common adverse reactions are (>10% and at least 5% greater than
placebo): Sedation / somnolence, fatigue, insomnia, depression, akathisia,
anxiety, nausea. (6)

To report SUSPECTED ADVERSE REACTIONS, contact XENAZINE

Information Center at 1-888-882-6013 or FDA at 1-800-FDA-1088 Or
www.fda.gov/medwatch.

e Pregnancy: Based on animal data, tetrabenazine may cause fetal harm.
8.1)

See 17 for PATIENT COUNSELING INFORMATION and
FDA-Approved Medication Guide

Revised: 05/2011
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Xenazine® (tetrabenazine) Tablets

FULL PRESCRIBING INFORMATION
WARNING: DEPRESSION AND SUICIDALITY

XENAZINE can increase the risk of depression and suicidal thoughts and

behavior (suicidality) in patients with Huntington’s disease. Anyone considering
the use of XENAZINE must balance the risks of depression and suicidality with
the clinical need for control of choreiform movements. Close observation of
patients for the emergence or worsening of depression, suicidality, or unusual
changes in behavior should accompany therapy. Patients, their caregivers, and
families should be informed of the risk of depression and suicidality and should be

instructed to report behaviors of concern promptly to the treating physician.

Particular caution should be exercised in treating patients with a history of
depression or prior suicide attempts or ideation, which are increased in frequency
in Huntington’s disease. XENAZINE is contraindicated in patients who are
actively suicidal, and in patients with untreated or inadequately treated

depression [See Contraindications (4) and Warnings and Precautions (5.3)].

1 INDICATIONS AND USAGE
XENAZINE is indicated for the treatment of chorea associated with Huntington’s disease.

2 DOSAGE AND ADMINISTRATION

2.1 General Dosing Considerations
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The chronic daily dose of XENAZINE used to treat chorea associated with Huntington’s disease
(HD) is determined individually for each patient. When first prescribed, XENAZINE therapy
should be titrated slowly over several weeks to identify a dose of XENAXINE that reduces
chorea and is tolerated. XENAZINE can be administered without regard to food [See Clinical
Pharmacology (12.3)].

2.2 Individualization of Dose
The dose of XENAZINE should be individualized.

Dosing Recommendations Up to 50 mg per day

The starting dose should be 12.5 mg per day given once in the morning. After one week, the dose
should be increased to 25 mg per day given as 12.5 mg twice a day. XENAZINE should be
titrated up slowly at weekly intervals by 12.5 mg daily, to allow the identification of a tolerated
dose that reduces chorea. If a dose of 37.5 to 50 mg per day is needed, it should be given in a
three times a day regimen. The maximum recommended single dose is 25 mg. If adverse events
such as akathisia, restlessness, parkinsonism, depression, insomnia, anxiety or sedation occur,
titration should be stopped and the dose should be reduced. If the adverse event does not resolve,
consideration should be given to withdrawing XENAZINE treatment or initiating other specific

treatment (e.g., antidepressants) [See Adverse Reactions (6.1)].

Dosing Recommendations Above 50 mg per day

Patients who require doses of XENAZINE greater than 50 mg per day should be first tested and
genotyped to determine if they are poor metabolizers (PMs) or extensive metabolizers (EMs) by
their ability to express the drug metabolizing enzyme, CYP2D6. The dose of XENAZINE should
then be individualized accordingly to their status as PMs or EMs [See Warnings and Precautions
(5.2, 5.4), Use in Specific Populations (8.8), and Clinical Pharmacology (12.3)].

Extensive and Intermediate CYP2D6 Metabolizers
Genotyped patients who are identified as extensive (EMs) or intermediate metabolizers (IMs) of
CYP2D6, who need doses of XENAZINE above 50 mg per day, should be titrated up slowly at
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weekly intervals by 12.5 mg daily, to allow the identification of a tolerated dose that reduces
chorea. Doses above 50 mg per day should be given in a three times a day regimen. The
maximum recommended daily dose is 100 mg and the maximum recommended single dose is
37.5 mg. If adverse events such as akathisia, parkinsonism, depression, insomnia, anxiety or
sedation occur, titration should be stopped and the dose should be reduced. If the adverse event
does not resolve, consideration should be given to withdrawing XENAZINE treatment or
initiating other specific treatment (e.g., antidepressants) [See Warnings and Precautions (5.2,
5.4), Use in Specific Populations (8.8), and Clinical Pharmacology (12.3)].

Poor CYP2D6 Metabolizers

In PMs, the initial dose and titration is similar to EMs except that the recommended maximum
single dose is 25 mg, and the recommended daily dose should not exceed a maximum of 50 mg
[See Warnings and Precautions (5.2), Use in Specific Populations (8.8) and Clinical
Pharmacology (12.3)].

2.3 CYP2D6 Inhibitors

Strong CYP2D6 Inhibitors

Medications that are strong CYP2D6 inhibitors such as quinidine or antidepressants (e.g.,
fluoxetine, paroxetine) significantly increase the exposure to a-HTBZ and B-HTBZ, therefore,
the total dose of XENAZINE should not exceed a maximum of 50 mg and the maximum single
dose should not exceed 25 mg [See Warnings and Precautions (5.3), Drug Interactions (7.1),

Use in Specific Populations (8.9), and Clinical Pharmacology (12.3)].

2.4 Patients with Hepatic Impairment

Because the safety and efficacy of the increased exposure to XENAZINE and other circulating
metabolites are unknown, it is not possible to adjust the dosage of XENAZINE in hepatic
impairment to ensure safe use. Therefore, XENAZINE is contraindicated in patients with
hepatic impairment [See Contraindications (4), Warnings and Precautions (5.16), Use in

Specific Populations (8.6), and Clinical Pharmacology (12.3)].

2.5 Discontinuation of Treatment
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Treatment with XENAZINE can be discontinued without tapering. Re-emergence of chorea may
occur within 12 to 18 hours after the last dose of XENAZINE [See Drug Abuse and Dependence

9.2)].

2.6 Resumption of Treatment
Following treatment interruption of greater than five (5) days, XENAZINE therapy should be re-
titrated when resumed. For short-term treatment interruption of less than five (5) days, treatment

can be resumed at the previous maintenance dose without titration.

3 DOSAGE FORMS AND STRENGTHS
XENAZINE tablets are available in the following strengths and packages:

The 12.5 mg XENAZINE tablets are white, cylindrical biplanar tablets with beveled edges, non-

scored, embossed on one side with “CL” and “12.5.”

The 25 mg XENAZINE tablets are yellowish-buff, cylindrical biplanar tablets with beveled

edges, scored, embossed on one side with “CL” and “25.”

4 CONTRAINDICATIONS
e XENAZINE is contraindicated in patients who are actively suicidal, or in patients with

untreated or inadequately treated depression [See Warnings and Precautions (5.3)].

e XENAZINE is contraindicated in patients with impaired hepatic function [See Dosage
and Administration (2.4), Warnings and Precautions (5.16), Use in Specific Populations
(8.6), and Clinical Pharmacology (12.3)].

e XENAZINE is contraindicated in patients taking monoamine oxidase inhibitors (MAOIS)
XENAZINE should not be used in combination with an MAOI, or within a minimum of 14
days of discontinuing therapy with an MAOI. [See Warnings and Precautions (5.12) and
Drug Interactions (7.2, 7.3)].
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e XENAZINE is contraindicated in patients taking reserpine. At least 20 days should
elapse after stopping reserpine before starting XENAZINE [See Warnings and
Precautions (5.12) and Drug Interactions (7.2)].

5 WARNINGS AND PRECAUTIONS

5.1 Clinical Worsening and Adverse Effects

Huntington’s disease is a progressive disorder characterized by changes in mood, cognition,
chorea, rigidity, and functional capacity over time. In a 12-week controlled trial, XENAZINE
was also shown to cause slight worsening in mood, cognition, rigidity, and functional capacity.
Whether these effects persist, resolve, or worsen with continued treatment is unknown.
Therefore, proper use of the drug requires attention to all facets of the underlying disease process

over time.

Prescribers should periodically re-evaluate the need for XENAZINE in their patients by
assessing the beneficial effect on chorea and possible adverse effects, including depression,
cognitive decline, parkinsonism, dysphagia, sedation/somnolence, akathisia, restlessness and
disability. It may be difficult to distinguish between drug-induced side-effects and progression of
the underlying disease; decreasing the dose or stopping the drug may help the clinician
distinguish between the two possibilities. In some patients, underlying chorea itself may

improve over time, decreasing the need for XENAZINE.

5.2 Dosing of XENAZINE

Proper dosing of XENAZINE involves titration of therapy to determine an individualized dose
for each patient. When first prescribed, XENAZINE therapy should be titrated slowly over
several weeks to allow the identification of a dose that both reduces chorea and is tolerated [See
Dosage and Administration (2.1)]. Some adverse effects such as depression, fatigue, insomnia,
sedation/somnolence, parkinsonism and akathisia may be dose-dependent and may resolve or
lessen with dosage adjustment or specific treatment. If the adverse effect does not resolve or

decrease, consider discontinuing XENAZINE.
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Doses above 50 mg should not be given without CYP2D6 genotyping patients to determine if
they are poor metabolizers [See Dosage and Administration (2.2), Warnings and Precautions

(5.4), Use in Specific Populations (8.8), and Clinical Pharmacology (12.3)].

5.3 Risk of Depression and Suicidality

Patients with Huntington’s disease are at increased risk for depression, suicidal ideation or
behaviors (suicidality). XENAZINE increases the risk for suicidality in patients with HD. All
patients treated with XENAZINE should be observed for new or worsening depression or
suicidality. If depression or suicidality does not resolve, consider discontinuing treatment with
XENAZINE.

In a 12-week, double-blind placebo-controlled study in patients with chorea associated with
Huntington’s disease, 10 of 54 patients (19%) treated with XENAZINE were reported to have an
adverse event of depression or worsening depression compared to none of the 30 placebo-treated
patients. In two open-label studies (in one study, 29 patients received XENAZINE for up to 48
weeks; in the second study, 75 patients received XENAZINE for up to 80 weeks), the rate of

depression/worsening depression was 35%.

In all of the HD chorea studies of XENAZINE (n=187), one patient committed suicide, one

attempted suicide, and six had suicidal ideation.

Clinicians should be alert to the heightened risk of suicide in patients with Huntington’s disease
regardless of depression indices. Reported rates of completed suicide among individuals with
Huntington’s disease range from 3-13% and over 25% of patients attempt suicide at some point

in their illness.

Patients, their caregivers, and families should be informed of the risks of depression, worsening
depression, and suicidality associated with XENAZINE and should be instructed to report
behaviors of concern promptly to the treating physician. Patients with HD who express suicidal

ideation should be evaluated immediately.
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5.4 Laboratory Tests

Before prescribing a daily dose of XENAZINE that is greater than 50 mg per day, patients
should be genotyped to determine if they express the drug metabolizing enzyme, CYP2D6.
CYP2D6 testing is necessary to determine whether patients are poor metabolizers (PMs),
extensive (EMs) or intermediate metabolizers (IMs) of XENAZINE.

Patients who are PMs of XENAZINE will have substantially higher levels of the primary drug
metabolites (about 3-fold for a-HTBZ and 9-fold for B-HTBZ) than patients who are EMs. The
dosage should be adjusted according to a patient’s CYP2D6 metabolizer status. In patients who
are identified as CYP2D6 PMs, the maximum recommended total daily dose is 50 mg and the
maximum recommended single dose is 25 mg. [See Dosage and Administration (2.2), Use In

Specific Populations (8.8), and Clinical Pharmacology (12.3)].

5.5 Risk of Neuroleptic Malignant Syndrome (NMS)

A potentially fatal symptom complex sometimes referred to as Neuroleptic Malignant Syndrome
(NMS) has been reported in association with XENAZINE and other drugs that reduce
dopaminergic transmission [See Warnings and Precautions (5.12) and Drug Interactions (7.7)].
Clinical manifestations of NMS are hyperpyrexia, muscle rigidity, altered mental status, and
evidence of autonomic instability (irregular pulse or blood pressure, tachycardia, diaphoresis,
and cardiac dysrhythmia). Additional signs may include elevated creatinine phosphokinase,
myoglobinuria, rhabdomyolysis, and acute renal failure. The diagnosis of NMS can be
complicated; other serious medical illness (e.g., pneumonia, systemic infection), and untreated or
inadequately treated extrapyramidal disorders can present with similar signs and symptoms.
Other important considerations in the differential diagnosis include central anticholinergic

toxicity, heat stroke, drug fever, and primary central nervous system pathology.

The management of NMS should include (1) immediate discontinuation of XENAZINE and
other drugs not essential to concurrent therapy; (2) intensive symptomatic treatment and medical
monitoring; and (3) treatment of any concomitant serious medical problems for which specific
treatments are available. There is no general agreement about specific pharmacological

treatment regimens for NMS.
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Recurrence of NMS has been reported. If treatment with XENAZINE is needed after recovery

from NMS, patients should be monitored for signs of recurrence.

5.6 Risk of Akathisia, Restlessness, and Agitation

In a 12-week, double-blind, placebo-controlled study in patients with chorea associated with HD,
akathisia was observed in 10 (19%) of XENAZINE-treated patients and 0% of placebo-treated
patients. In an 80-week open-label study, akathisia was observed in 20% of XENAZINE-treated
patients. Akathisia was not observed in a 48-week open-label study. Patients receiving
XENAZINE should be monitored for the presence of akathisia. Patients receiving XENAZINE
should also be monitored for signs and symptoms of restlessness and agitation, as these may be
indicators of developing akathisia. If a patient develops akathisia, the XENAZINE dose should

be reduced; however, some patients may require discontinuation of therapy.

5.7 Risk of Parkinsonism

XENAZINE can cause parkinsonism. In a 12-week double-blind, placebo-controlled study in
patients with chorea associated with HD, symptoms suggestive of parkinsonism (i.e.,
bradykinesia, hypertonia and rigidity) were observed in 15% of XENAZINE-treated patients
compared to 0% of placebo-treated patients. In 48-week and 80-week open-label studies,
symptoms suggestive of parkinsonism were observed in 10% and 3% of XENAZINE-treated
patients, respectively. Because rigidity can develop as part of the underlying disease process in
Huntington’s disease, it may be difficult to distinguish between this drug-induced side-effect and
progression of the underlying disease process. Drug-induced parkinsonism has the potential to
cause more functional disability than untreated chorea for some patients with Huntington’s
disease. If a patient develops parkinsonism during treatment with XENAZINE, dose reduction

should be considered; in some patients, discontinuation of therapy may be necessary.

5.8 Risk of Dysphagia
Dysphagia is a component of HD. However, drugs that reduce dopaminergic transmission have
been associated with esophageal dysmotility and dysphagia. Dysphagia may be associated with

aspiration pneumonia. In a 12-week, double-blind, placebo-controlled study in patients with

Page 9 of 43
Reference ID: 2969493



chorea associated with HD, dysphagia was observed in 4% of XENAZINE-treated patients and
3% of placebo-treated patients. In 48-week and 80-week open-label studies, dysphagia was
observed in 10% and 8% of XENAZINE-treated patients, respectively. Some of the cases of
dysphagia were associated with aspiration pneumonia. Whether these events were related to

treatment is unknown.

5.9 Risk of Sedation and Somnolence

Sedation is the most common dose-limiting adverse effect of XENAZINE. In a 12-week, double-
blind, placebo-controlled trial in patients with chorea associated with HD, sedation/somnolence
was observed in 17/54 (31%) XENAZINE-treated patients and in 1 (3%) placebo-treated patient.
Sedation was the reason upward titration of XENAZINE was stopped and/or the dose of
XENAZINE was decreased in 15/54 (28%) patients. In all but one case, decreasing the dose of
XENAZINE resulted in decreased sedation. In 48-week and 80-week open-label studies,
sedation/somnolence was observed in 17% and 57% of XENAZINE treated patients,
respectively. In some patients, sedation occurred at doses that were lower than recommended

doses.

Patients should not perform activities requiring mental alertness to maintain the safety of
themselves or others, such as operating a motor vehicle or operating hazardous machinery, until

they are on a maintenance dose of XENAZINE and know how the drug affects them.

5.10 Interaction with Alcohol
Patients should be advised that the concomitant use of alcohol or other sedating drugs may have
additive effects and worsen sedation and somnolence [See Warnings and Precautions (5.9) and

Drug Interactions (7.5)].

5.11 Risk of QTc Prolongation

XENAZINE causes a small increase (about 8 msec) in the corrected QT (QTc) interval. QT
prolongation can lead to development of torsade de pointes-type ventricular tachycardia with the
risk increasing as the degree of prolongation increases [See Clinical Pharmacology (12.2)]. The

use of XENAZINE should be avoided in combination with other drugs that are known to prolong
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QTc, including antipsychotic medications (e.g., chlorpromazine, haloperidol, thioridazine,
ziprasidone), antibiotics (e.g., moxifloxacin), Class 1A (e.g., quinidine, procainamide), and Class
Il (e.g., amiodarone, sotalol) antiarrhythmic medications or any other medications known to
prolong the QTc interval [See Drug Interactions (7.5, 7.6) and Use in Specific Populations
(8.10)]

XENAZINE should also be avoided in patients with congenital long QT syndrome and in
patients with a history of cardiac arrhythmias. Certain circumstances may increase the risk of the
occurrence of torsade de pointes and/or sudden death in association with the use of drugs that
prolong the QTc interval, including (1) bradycardia; (2) hypokalemia or hypomagnesemia; (3)
concomitant use of other drugs that prolong the QTc interval; and (4) presence of congenital

prolongation of the QT interval [See Use in Specific Populations (8.10)].

5.12 Concomitant Use of Neuroleptic Drugs, Reserpine and MAOIs

Neuroleptic Drugs

Patients taking neuroleptic (antipsychotic) drugs (e.g., chlorpromazine, haloperidol, olanzapine,
risperidone, thioridazine, ziprasidone) were excluded from clinical studies during the
XENAZINE development program. Adverse reactions associated with XENAZINE, such as
QTc prolongation, NMS, and extrapyramidal disorders, may be exaggerated by concomitant use
of dopamine antagonists [See Warnings and Precautions (5.5, 5.11), Drug Interactions (7.5, 7.6)

and Use in Specific Populations (8.10)].

Reserpine

Reserpine binds irreversibly to VMAT2, and the duration of its effect is several days. The
physician should wait for chorea to reemerge before administering XENAZINE to avoid
overdosage and major depletion of serotonin and norepinephrine in the CNS. At least 20 days
should elapse after stopping reserpine before starting XENAZINE. XENAZINE and reserpine

should not be used concomitantly [See Contraindications (4) and Drug Interactions (7.2)].

Monoamine Oxidase Inhibitors (MAOISs)
XENAZINE is contraindicated in patients taking MAOIs. XENAZINE should not be used in

Page 11 of 43
Reference ID: 2969493



combination with an MAOI, or within a minimum of 14 days of discontinuing therapy with an
MAOI. [See Contraindications (4) and Drug Interactions (7.3)].

5.13 Risk of Hypotension and Orthostatic Hypotension

XENAZINE induced postural dizziness in healthy volunteers receiving single doses of 25 or 50
mg. One subject had syncope and one subject with postural dizziness had documented
orthostasis. Dizziness occurred in 4% of XENAZINE-treated patients (vs. none on placebo) in
the 12-week controlled trial; however, blood pressure was not measured during these events.
Monitoring of vital signs on standing should be considered in patients who are vulnerable to

hypotension.

5.14 Risk of Hyperprolactinemia

XENAZINE elevates serum prolactin concentrations in humans. Following administration of 25
mg to healthy volunteers, peak plasma prolactin levels increased 4- to 5-fold. Tissue culture
experiments indicate that approximately one third of human breast cancers are prolactin-
dependent in vitro, a factor of potential importance if XENAZINE is being considered for a
patient with previously detected breast cancer. Although amenorrhea, galactorrhea, gynecomastia
and impotence can be caused by elevated serum prolactin concentrations, the clinical
significance of elevated serum prolactin concentrations for most patients is unknown. Chronic
increase in serum prolactin levels (although not evaluated in the XENAZINE development
program) has been associated with low levels of estrogen and increased risk of osteoporosis. If
there is a clinical suspicion of symptomatic hyperprolactinemia, appropriate laboratory testing
should be done and consideration should be given to discontinuation of XENAZINE.

5.15 Risk of Tardive Dyskinesia (TD)

A potentially irreversible syndrome of involuntary, dyskinetic movements may develop in
patients treated with neuroleptic drugs. In an animal model of orofacial dyskinesias, acute
administration of reserpine, a monoamine depletor, has been shown to produce vacuous chewing
in rats. Although the pathophysiology of tardive dyskinesia remains incompletely understood,
the most commonly accepted hypothesis of the mechanism is that prolonged post-synaptic

dopamine receptor blockade leads to supersensitivity to dopamine. Neither reserpine nor
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XENAZINE, which are dopamine depletors, have been reported to cause clear tardive dyskinesia
in humans, but as pre-synaptic dopamine depletion could theoretically lead to supersensitivity to
dopamine, and XENAZINE can cause the extrapyramidal symptoms also known to be associated
with neuroleptics (e.g., parkinsonism and akathisia), physicians should be aware of the possible
risk of tardive dyskinesia. If signs and symptoms of TD appear in a patient treated with
XENAZINE, drug discontinuation should be considered.

5.16 Use in Patients with Concomitant IlInesses

Clinical experience with XENAZINE in patients with systemic illnesses is limited.

Depression and Suicidality

XENAZINE may increase the risk for depression or suicidality in patients with a history of
depression or suicidal behavior or in patients with diseases, conditions, or treatments that cause
depression or suicidality. XENAZINE is contraindicated in patients with untreated or
inadequately treated depression or who are actively suicidal [See Contraindications (4),

Warnings and Precautions (5.3), and Use in Specific Populations (8.7)].

Hepatic Disease

XENAZINE is contraindicated in patients with hepatic impairment [See Dose and
Administration (2.4), Contraindications (4), Use in Specific Populations (8.6), and Clinical
Pharmacology (12.3)].

Heart Disease
XENAZINE has not been evaluated in patients with a recent history of myocardial infarction or
unstable heart disease. Patients with these diagnoses were excluded from premarketing clinical

trials.

5.17 Binding to Melanin-Containing Tissues
Since XENAZINE or its metabolites bind to melanin-containing tissues, it could accumulate in
these tissues over time. This raises the possibility that XENAZINE may cause toxicity in these

tissues after extended use. Neither ophthalmologic nor microscopic examination of the eye was
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conducted in the chronic toxicity study in dogs. Ophthalmologic monitoring in humans was

inadequate to exclude the possibility of injury occurring after long-term exposure.

The clinical relevance of XENAZINE’s binding to melanin-containing tissues is unknown.
Although there are no specific recommendations for periodic ophthalmologic monitoring,
prescribers should be aware of the possibility of long-term ophthalmologic effects [See Clinical
Pharmacology (12.2)].

6 ADVERSE REACTIONS

The following risks are discussed in greater detail in other sections of the labeling:
e Depression and suicidality [See Warnings and Precautions (5.3)]
e Akathisia, restlessness and agitation [See Warnings and Precautions (5.6)]
e Parkinsonism [See Warnings and Precautions (5.7)]
e Sedation and somnolence [See Warnings and Precautions (5.9)]

e Dysphagia [See Warnings and Precautions (5.8)]

6.1 Commonly Observed Adverse Reactions in Controlled Clinical Trials

The most common adverse reactions from Table 1 occurring in over 10% of XENAZINE-treated
patients, and at least 5% greater than placebo, were sedation/somnolence (31%), fatigue (22%),
insomnia (22%), depression (19%), akathisia (19%), and nausea (13%).

6.2 Clinical Studies Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials

of another drug and may not reflect the rates observed in practice.

During its development, XENAZINE was administered to 773 unique subjects and patients. The
conditions and duration of exposure to XENAZINE varied greatly, and included single and
multiple dose clinical pharmacology studies in healthy volunteers (n=259) and open-label
(n=529) and double-blind studies (n=84) in patients.
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In a randomized, 12-week, placebo-controlled clinical trial of HD subjects, adverse reactions
(ARs) were more common in the XENAZINE group than in the placebo group. Forty-nine of 54
(91%) patients who received XENAZINE experienced one or more ARs at any time during the
study. The ARs most commonly reported (over 10%, and at least 5% greater than placebo) were
sedation/somnolence (31% vs. 3% on placebo), fatigue (22% vs. 13% on placebo), insomnia
(22% vs. 0% on placebo), depression (19% vs. 0% on placebo), akathisia (19% vs. 0% on

placebo), and nausea (13% vs. 7% on placebo).

Adverse Reactions Occurring in >4% Patients

The number and percentage of the most commonly reported AEs that occurred at any time
during the study in >4% of XENAZINE-treated patients, and with a greater frequency than in
placebo-treated patients, are presented in Table 1 in decreasing order of frequency within body
systems for the XENAZINE group.

Table 1. Treatment Emergent Adverse Reactions in Patients Treated with XENAZINE
and with a Greater Frequency than Placebo in the 12-Week, Double-Blind, Placebo-
Controlled Trial of XENAZINE

Body System AE Term XENAZINE Placebo

n=>54 n =30

n (%) n (%)

PSYCHIATRIC DISORDERS | Sedation/somnolence 17 (31%) 1 (3%)
Insomnia 12 (22%) -
Depression 10 (19%) -

Anxiety/anxiety aggravated 8 (15%) 1 (3%)

Irritability 5 (9%) 1 (3%)
Appetite decreased 2 (4%) -
Obsessive reaction 2 (4%) -
CENTRAL & PERIPHERAL | Akathisia 10 (19%) -
NERVOUS SYSTEM Balance difficulty 5 (9%) -
Parkinsonism/bradykinesia 5 (9%) -
Dizziness 2 (4%) -
Dysarthria 2 (4%) -
Gait unsteady 2 (4%) -

Headache 2 (4%) 1 (3%)

GASTROINTESTINAL Nausea 7 (13%) 2 (71%)

SYSTEM DISORDERS Vomiting 3 (6%) 1 (3%)
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Fatigue 12 (22%) 4 (13%)
BODY AS A WHOLE - Fall 8 (15%) 4 (13%)
GENERAL Laceration (head) 3 (6%) -

Ecchymosis 3 (6%) -
RESPIRATORY SYSTEM Upper respiratory tract infection 6 (11%) 2 (7%)
DISORDERS Shortness of breath 2 (4%) -

Bronchitis 2 (4%) -
URINARY SYSTEM Dysuria 2 (4%) -
DISORDERS

Dose escalation was discontinued or dosage of study drug was reduced because of one or more
ARs in 28 of 54 (52%) patients randomized to XENAZINE. These ARs consisted of sedation
(15), akathisia (7), parkinsonism (4), depression (3), anxiety (2), fatigue (1) and diarrhea (1).

Some patients had more than one AR and are, therefore, counted more than once.

Adverse Reactions Due to Extrapyramidal Symptoms (EPS)

The f_ollowing table describes the incidence of events considered to be extrapyramidal adverse
reactions.

Table 2. Treatment Emergent EPS in Patients Treated with XENAZINE occurring with a
Greater Frequency than Placebo in the 12-Week, Double-Blind, Placebo-Controlled Trial
of XENAZINE

Patients (%) reporting event
XENAZINE Placebo
Event n=>54 n=30
Akathisia * 10 (19%) 0
Extrapyramidal event 8 (15%) 0
Any extrapyramidal event 18 (33%) 0

patients with the following adverse event preferred terms were counted in this category: akathisia,
hyperkinesia, restlessness.

2 patients with the following adverse event preferred terms were counted in this category: bradykinesia,
parkinsonism, extrapyramidal disorder, hypertonia.

Patients may have had events in more than one category.
6.3 Laboratory Tests

No clinically significant changes in laboratory parameters were reported in clinical trials with

XENAZINE. In controlled clinical trials, XENAZINE caused a small mean increase in alanine
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aminotransferase (ALT) and aspartate aminotransferase (AST), laboratory values as compared to

placebo.

6.4 Vital Signs
In controlled clinical trials, XENAZINE did not affect blood pressure, pulse, and body weight.

Orthostatic blood pressure was not consistently measured in the XENAZINE clinical trials.

7 DRUG INTERACTIONS
7.1 Strong CYP2D6 Inhibitors

In vitro studies indicate that a-HTBZ and B-HTBZ are substrates for CYP2D6. Strong CYPD6
inhibitors (e.g. paroxtine, fluoxetine, quinidine) markedly increase exposure to these metabolites.
A reduction in XENAZINE dose may be necessary when adding a strong CYP2D6 inhibitor
(e.g., fluoxetine, paroxetine, quinidine) in patients maintained on a stable dose of XENAZINE.
The daily dose of XENAZINE should not exceed 50 mg per day and the maximum single dose
of XENAZINE should not exceed 25 mg in patient staking strong CYP2D6 inhibitors. [See
Dosage and Administration (2.3), Warnings and Precautions (5.3), Use in Specific Populations
(8.9), and Clinical Pharmacology (12.3)].

7.2 Reserpine

Reserpine binds irreversibly to VMAT2 and the duration of its effect is several days. Prescribers
should wait for chorea to reemerge before administering XENAZINE to avoid overdosage and
major depletion of serotonin and norepinephrine in the CNS. At least 20 days should elapse after
stopping reserpine before starting XENAZINE. XENAZINE and reserpine should not be used
concomitantly [See Contraindications (4), Warnings and Precautions (5.12), and Clinical
Pharmacology (12.3)].

7.3 Monoamine Oxidize Inhibitors (MAOISs)

XENAZINE is contraindicated in patients taking MAOIs. XENAZINE should not be used in
combination with an MAOI, or within a minimum of 14 days of discontinuing therapy with an
MAOI. [See Contraindications (4), Warnings and Precautions (5.12), and Clinical
Pharmacology (12.3)]
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7.4 Alcohol
Concomitant use of alcohol or other sedating drugs may have additive effects and worsen

sedation and somnolence [See Warnings and Precautions (5.10)].

7.5 Drugs that Cause QTc Prolongation

Since XENAZINE causes a small increase in QTc prolongation (about 8 msec), the concomitant
use with other drugs that are known to cause QTc prolongation should be avoided including
antipsychotic medications (e.g., chlorpromazine, haloperidol, thioridazine, ziprasidone),
antibiotics (e.g., moxifloxacin), Class 1A (e.g., quinidine, procainamide), and Class I (e.g.,
amiodarone, sotalol) antiarrhythmic medications or any other medications known to prolong the
QTc interval. XENAZINE should also be avoided in patients with congenital long QT syndrome
and in patients with a history of cardiac arrhythmias. Certain circumstances may increase the
risk of the occurrence of torsade de pointes and/or sudden death in association with the use of
drugs that prolong the QTc interval, including (1) bradycardia; (2) hypokalemia or
hypomagnesemia; (3) concomitant use of other drugs that prolong the QTc interval; and (4)
presence of congenital prolongation of the QT interval [See Warnings and Precautions (5.11,
5.12), Drug Interactions (7.7), and Clinical Pharmacology (12.2)].

7.6 Neuroleptic Drugs

Adverse reactions associated with XENAZINE, such as QTc prolongation, NMS, and
extrapyramidal disorders, may be exaggerated by concomitant use of dopamine antagonists,
including antipsychotics (e.g., chlorpromazine, haloperidol, olanzapine, risperidone, thioridazine,
ziprasidone) [See Warnings and Precautions (5.5, 5.10, 5.11, 5.12) and Drug Interactions
(7.6)].

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Category C
There are no adequate and well-controlled studies in pregnant women. XENAZINE should be

used during pregnancy only if the potential benefit justifies the potential risk to the fetus.
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Tetrabenazine had no clear effects on embryo-fetal development when administered to pregnant
rats throughout the period of organogenesis at oral doses up to 30 mg/kg/day (or 3 times the
maximum recommended human dose [MRHD] of 100 mg/day on a mg/m? basis). Tetrabenazine
had no effects on embryo-fetal development when administered to pregnant rabbits during the
period of organogenesis at oral doses up to 60 mg/kg/day (or 12 times the MRHD on a mg/m?
basis). Because neither rat nor rabbit dosed with tetrabenazine produce 9-desmethyl-beta-
DHTBZ, a major human metabolite, these studies may not have adequately addressed the

potential effects of tetrabenazine on embryo-fetal development in humans.

When tetrabenazine was administered to female rats (doses of 5, 15, and 30 mg/kg/day) from the
beginning of organogenesis through the lactation period, an increase in stillbirths and offspring
postnatal mortality was observed at 15 and 30 mg/kg/day and delayed pup maturation was
observed at all doses. The no-effect dose for stillbirths and postnatal mortality was 0.5 times the
MRHD on a mg/m? basis. Because rats dosed with tetrabenazine do not produce 9-desmethyl-
beta-DHTBZ, a major human metabolite, this study may not have adequately assessed the

potential effects of tetrabenazine on the offspring of women exposed in utero and via lactation..

8.2 Labor and Delivery

The effect of XENAZINE on labor and delivery in humans is unknown.

8.3 Nursing Mothers
It is not known whether XENAZINE or its metabolites are excreted in human milk.

Since many drugs are excreted into human milk and because of the potential for serious adverse
reactions in nursing infants from XENAZINE, a decision should be made whether to discontinue
nursing or to discontinue XENAZINE, taking into account the importance of the drug to the

mother.

8.4 Pediatric Use
The safety and efficacy of XENAZINE in children have not been established.
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8.5 Geriatric Use
The pharmacokinetics of XENAZINE and its primary metabolites have not been formally

studied in geriatric subjects.

8.6 Use in Patients with Hepatic Disease

The use of XENAZINE in patients with liver disease is contraindicated [See Dosage and
Administrations (2.4), Contraindications (4), Warnings and Precautions (5.16), and Clinical
Pharmacology (12.3)].

8.7 Use in Patients with Depression and Suicidality

Patients with HD are at increased risk for depression, suicidal ideation and behavior (suicidality),
and XENAZINE increases these risks. XENAZINE is contraindicated in patients with untreated
or inadequately treated depression or who are actively suicidal. XENAZINE may increase the
risk for depression or suicidality in patients with a history of depression or suicidal behavior or in
patients with diseases, conditions, or treatments that cause depression or suicidality. [See

Contraindications (4) and Warnings and Precautions (5.3)].

Depression

Symptoms of sadness, worsening of depression, withdrawal, insomnia, irritability, hostility
(aggressiveness), akathisia (psychomotor restlessness), anxiety, agitation, or panic attacks may
increase with XENAZINE. Depression/worsening depression was noted in 35% of XENAZINE-
treated patients during studies with XENAZINE.

Suicidality
The rate of completed suicide among individuals with Huntington’s disease ranges from 3-13%

and over 25% of patients with HD attempt suicide at some point in their illness.

8.8 Use in Poor or Extensive CYP2D6 Metabolizers
Patients who require doses of XENAZINE greater than 50 mg per day, should be first tested and
genotyped to determine if they are poor (PMs) or extensive metabolizers (EMs) by their ability
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to express the drug metabolizing enzyme, CYP2D6. The dose of XENAZINE should then be
individualized accordingly to their status as either poor (PMs) or extensive metabolizers (EMs)
[See Dosage and Administration (2.2), Warnings and Precautions (5.2, 5.4) and Clinical
Pharmacology (12.3)].

Poor Metabolizers

Poor CYP2D6 metabolizers (PM) will have substantially higher levels of exposure to the
primary metabolites (about 3-fold for a-HTBZ and 9-fold for B-HTBZ) compared to EMs. The
dosage should, therefore, be adjusted according to a patient’s CYP2D6 metabolizer status by
limiting a single dose to a maximum of 25 mg and the recommended daily dose to not exceed a
maximum of 50 mg/day in patients who are CYP2D6 PMs [See Dosage and Administration
(2.2), Warnings and Precautions (5.2, 5.4), and Clinical Pharmacology (12.3)].

Extensive / Intermediate Metabolizers
In extensive (EMs) or intermediate metabolizers (IMs), the dosage of XENAZINE can be titrated
to a maximum single dose of 37.5 mg and a recommended maximum daily dose of 100 mg [See

Dosage and Administration (2.2, Drug Interaction (7.1), and Clinical Pharmacology (12.3)].

8.9 Use in Patients at Risk from QTc Prolongation

XENAZINE causes a small increase in QTc interval (8 msec). It should be avoided in patients
with congenital long QT syndrome, or a history of hypokalemia or hypomagnesemia, or cardiac
arrhythmias (e.g., bradycardia), or in combination with other drugs that are known to prolong
QTc, including antipsychotic medications (e.g., chlorpromazine, haloperidol, thioridazine,
ziprasidone), antibiotics (e.g., moxifloxacin), Class 1A (e.g., quinidine, procainamide), and Class
Il (e.g., amiodarone, sotalol), antiarrhythmic medications or any other medications known to
prolong the QTc interval [See Warnings and Precautions (5.5, 5.11, 5.12), Drug Interactions
(7.5, 7.6), and Clinical Pharmacology (12.2)].

8.10 Use in Patients with Renal Disease
The effects of renal insufficiency in the pharmacokinetics of XENAZINE and its primary

metabolites have not been formally studied.
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9 DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance Class
XENAZINE is not a controlled substance.

9.2 Abuse

Clinical trials did not reveal any tendency for drug seeking behavior, though these observations
were not systematic. Abuse has not been reported from the postmarketing experience in
countries where XENAZINE has been marketed.

As with any CNS-active drug, physicians should carefully evaluate patients for a history of drug
abuse and follow such patients closely, observing them for signs of XENAZINE misuse or abuse

(such as development of tolerance, increasing dose requirements, drug-seeking behavior).

Abrupt discontinuation of XENAZINE from patients did not produce symptoms of withdrawal or
a discontinuation syndrome; only symptoms of the original disease were observed to re-emerge

[See Dosage and Administrations (2.5)].

10 OVERDOSAGE

10.1 Human Experience

Three episodes of overdose occurred in the open-label trials performed in support of registration.
Eight cases of overdose with XENAZINE have been reported in the literature. The dose of
XENAZINE in these patients ranged from 100 mg to 1g. Adverse reactions associated with
XENAZINE overdose included acute dystonia, oculogryic crisis, nausea and vomiting, sweating,

sedation, hypotension, confusion, diarrhea, hallucinations, rubor, and tremor.

10.2 Management of Overdose

Treatment should consist of those general measures employed in the management of overdosage
with any CNS-active drug. General supportive and symptomatic measures are recommended.
Cardiac rhythm and vital signs should be monitored. In managing overdosage, the possibility of

multiple drug involvement should always be considered. The physician should consider
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contacting a poison control center on the treatment of any overdose. Telephone numbers for

certified poison control centers are listed in the Physicians’ Desk Reference® (PDR®).

11 DESCRIPTION

XENAZINE (tetrabenazine) is a monoamine depletor for oral administration. The molecular
weight of tetrabenazine is 317.43; the pKa is 6.51. Tetrabenazine is a hexahydro-dimethoxy-
benzoquinolizine derivative and has the following chemical name: cis rac -1,3,4,6,7,11b-

hexahydro-9,10-dimethoxy-3-(2-methylpropyl)-2H-benzo[a]quinolizin-2-one.

The empirical formula C19H2;NOs is represented by the following structural formula:

Tetrabenazine is a white to slightly yellow crystalline powder that is sparingly soluble in water

and soluble in ethanol.

Each XENAZINE (tetrabenazine) Tablet contains either 12.5 or 25 mg of tetrabenazine as the

active ingredient.
XENAZINE (tetrabenazine) Tablets contain tetrabenazine as the active ingredient and the
following inactive ingredients: lactose, magnesium stearate, maize starch, and talc. The 25 mg

strength tablet also contains yellow iron oxide as an inactive ingredient.

XENAZINE (tetrabenazine) is supplied as a yellowish-buff scored tablet containing 25 mg of
XENAZINE or as a white non-scored tablet containing 12.5 mg of XENAZINE.

12 CLINICAL PHARMACOLOGY
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12.1 Mechanism of Action

The precise mechanism by which XENAZINE (tetrabenazine) exerts its anti-chorea effects is
unknown but is believed to be related to its effect as a reversible depletor of monoamines (such
as dopamine, serotonin, norepinephrine, and histamine) from nerve terminals. Tetrabenazine
reversibly inhibits the human vesicular monoamine transporter type 2 (VMAT2) (K; ~ 100 nM),
resulting in decreased uptake of monoamines into synaptic vesicles and depletion of monoamine
stores. Human VMAT?2 is also inhibited by dihydrotetrabenazine (HTBZ), a mixture of a-HTBZ
and B-HTBZ. o- and B-HTBZ, major circulating metabolites in humans, exhibit high in vitro
binding affinity to bovine VMAT2. Tetrabenazine exhibits weak in vitro binding affinity at the
dopamine D2 receptor (K; = 2100 nM).

12.2 Pharmacodynamics

QTc Prolongation

The effect of a single 25 or 50 mg dose of XENAZINE on the QT interval was studied in a
randomized, double-blind, placebo controlled crossover study in healthy male and female
subjects with moxifloxacin as a positive control. At 50 mg, XENAZINE caused an
approximately 8 msec mean increase in QTc (90% CI: 5.0, 10.4 msec). Additional data suggest
that inhibition of CYP2D6 in healthy subjects given a single 50 mg dose of XENAZINE does not
further increase the effect on the QTc interval. Effects at higher exposures to either XENAZINE
or its metabolites have not been evaluated [See Warnings and Precautions (5.11, 5.12), Drug

Interactions (7.6, 7.7), and Use in Specific Populations (8.10)].

Melanin Binding
Tetrabenazine or its metabolites bind to melanin-containing tissues (i.e., eye, skin, fur) in
pigmented rats. After a single oral dose of radiolabeled tetrabenazine, radioactivity was still

detected in eye and fur at 21 days post dosing [See Warnings and Precautions (5.17)].

12.3 Pharmacokinetics
Absorption
Following oral administration of tetrabenazine, the extent of absorption is at least 75%. After

single oral doses ranging from 12.5 to 50 mg, plasma concentrations of tetrabenazine are
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generally below the limit of detection because of the rapid and extensive hepatic metabolism of
tetrabenazine by carbonyl reductase to the active metabolites a-HTBZ and B-HTBZ. o-HTBZ
and B-HTBZ are metabolized principally by CYP2D6. Peak plasma concentrations (Cmax) of a-
HTBZ and B-HTBZ are reached within 1 to 1% hours post-dosing. a-HTBZ is subsequently
metabolized to a minor metabolite, 9-desmethyl-a-DHTBZ. B-HTBZ is subsequently,
metabolized to another major circulating metabolite, 9-desmethyl-p-DHTBZ, for which Cyax IS

reached approximately 2 hours post-dosing..

Food Effects

The effects of food on the bioavailability of XENAZINE were studied in subjects administered a
single dose with and without food. Food had no effect on mean plasma concentrations, Cpax, Of
the area under the concentration time course (AUC) of a-HTBZ or B-HTBZ. XENAZINE can,

therefore, be administered without regard to meals [See Dosage and Administration (2.7)].

Distribution
Results of PET-scan studies in humans show that radioactivity is rapidly distributed to the brain
following intravenous injection of '!C-labeled tetrabenazine or a-HTBZ, with the highest

binding in the striatum and lowest binding in the cortex.

The in vitro protein binding of tetrabenazine, a-HTBZ, and B-HTBZ was examined in human
plasma for concentrations ranging from 50 to 200 ng/mL. Tetrabenazine binding ranged from
82% to 85%, a-HTBZ binding ranged from 60% to 68%, and B-HTBZ binding ranged from 59%
to 63%.

Metabolism

After oral administration in humans, at least 19 metabolites of tetrabenazine have been
identified. a-HTBZ, B-HTBZ and 9-desmethyl-B-DHTBZ, are the major circulating metabolites,
and they are, subsequently, metabolized to sulfate or glucuronide conjugates. o-HTBZ and (-
HTBZ are formed by carbonyl reductase that occurs mainly in the liver. a-HTBZ is O-
dealkylated by CYP450 enzymes, principally CYP2D6, with some contribution of CYP1A2 to
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form 9-desmethyl-a-DHTBZ, a minor metabolite. B-HTBZ is O-dealkylated principally by
CYP2D6 to form 9-desmethyl-B-DHTBZ.

The results of in vitro studies do not suggest that tetrabenazine, a-HTBZ, or B-HTBZ are likely
to result in clinically significant inhibition of CYP2D6, CYP1A2, CYP2B6, CYP2C8, CYP2C9,
CYP2C19, CYP2EL, or CYP3A. In vitro studies suggest that neither tetrabenazine nor its a- or
B-HTBZ metabolites are likely to result in clinically significant induction of CYP1A2, CYP3A4,
CYP2B6, CYP2C8, CYP2C9, or CYP2C109.

Neither tetrabenazine nor its a- or B-HTBZ metabolites is likely to be a substrate or inhibitor of

P-glycoprotein at clinically relevant concentrations in vivo.

No in vitro metabolism studies have been conducted to evaluate the potential of the 9-desmethyl-
B-DHTBZ metabolite to interact with other drugs. The activity of this metabolite relative to the

parent drug is unknown.

Elimination

After oral administration, tetrabenazine is extensively hepatically metabolized, and the
metabolites are primarily renally eliminated. a-HTBZ, B-HTBZ and 9-desmethyl-3-DHTBZ
have half-lives of 7 hours, 5 hours and 12 hours respectively. In a mass balance study in 6
healthy volunteers, approximately 75% of the dose was excreted in the urine and fecal recovery
accounted for approximately 7-16% of the dose. Unchanged tetrabenazine has not been found in
human urine. Urinary excretion of a-HTBZ or B-HTBZ accounted for less than 10% of the
administered dose. Circulating metabolites, including sulfate and glucuronide conjugates of
HTBZ metabolites as well as products of oxidative metabolism, account for the majority of
metabolites in the urine.

Specific Populations

Pediatric Patient
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The pharmacokinetics of XENAZINE and its primary metabolites have not been studied in

pediatric subjects [See Use in Specific Populations (8.4)].

Geriatric Patient
The pharmacokinetics of XENAZINE and its primary metabolites have not been formally

studied in geriatric subjects [See Use in Specific Populations (8.5)].

Gender

There is no apparent effect of gender on the pharmacokinetics of a-HTBZ or B-HTBZ.

Race
Racial differences in the pharmacokinetics of XENAZINE and its primary metabolites have not

been formally studied.

Patients with Renal Impairment
The effect of renal insufficiency on the pharmacokinetics of XENAZINE and its primary

metabolites has not been studied.

Patients with Hepatic Impairment

The disposition of tetrabenazine was compared in 12 patients with mild to moderate chronic liver
impairment (Child-Pugh scores of 5-9) and 12 age- and gender-matched subjects with normal
hepatic function who received a single 25 mg dose of tetrabenazine. In patients with hepatic
impairment, tetrabenazine plasma concentrations were similar to or higher than concentrations of
a-HTBZ, reflecting the markedly decreased metabolism of tetrabenazine to a-HTBZ. The mean
tetrabenazine Cnax in hepatically impaired subjects was approximately 7- to 190-fold higher than
the detectable peak concentrations in healthy subjects. The elimination half-life of tetrabenazine
in subjects with hepatic impairment was approximately 17.5 hours. The time to peak
concentrations (tmax) Of a-HTBZ and B-HTBZ was slightly delayed in subjects with hepatic
impairment compared to age-matched controls (1.75 hrs vs. 1.0 hrs), and the elimination half
lives of the a-HTBZ and B-HTBZ were prolonged to approximately 10 and 8 hours, respectively.
The exposure to a-HTBZ and B-HTBZ was approximately 30-39% greater in patients with liver
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impairment than in age-matched controls. The safety and efficacy of this increased exposure to
tetrabenazine and other circulating metabolites are unknown so that it is not possible to adjust the
dosage of tetrabenazine in hepatic impairment to ensure safe use. Therefore, tetrabenazine is
contraindicated in patients with hepatic impairment. [See Dosage and Administration (2.4),

Contraindications (4), Warnings and Precautions (5.16), and Use in Specific Populations (8.6)].

Patients Who Are Poor or Extensive CYP2D6 Metabolizers

Patients should be genotyped for drug metabolizing enzyme, CYP2D6, prior to treatment with
daily doses of XENAZINE over 50 mg [See Dosage and Administration (2.2), Warnings and
Precautions (5.4), and Use in Specific Populations (8.8)].

Poor Metabolizers

Although the pharmacokinetics of XENAZINE and its metabolites in subjects who do not
express the drug metabolizing enzyme, CYP2D6, poor metabolizers, (PMs), have not been
systematically evaluated, it is likely that the exposure to a-HTBZ and B-HTBZ would be
increased similar to that observed in patients taking strong CYP2D6 inhibitors (3- and 9-fold,
respectively). Patients who are PMs should not be given doses greater than 50 mg per day and
the maximum recommended single dose is 25 mg. [See Dosage and Administration (2.2),
Warnings and Precautions (5.3, 5.4), and Use in Specific Populations (8.8)].

Extensive or Intermediate CYP2D6 Metabolizers

In patients who express the enzyme, CYP2D6, (extensive [EMs] or intermediate [IMs]
metabolizers), the maximum recommended daily dose is 100 mg per day, with a maximum
recommended single dose of 37.5 mg. [See Dosage and Administration (2.2), Warnings and
Precautions (5.4), and Use in Specific Populations (8.8)]

Drug Interactions
CYP2D6 Inhibitors

In vitro studies indicate that a-HTBZ and B-HTBZ are substrates for CYP2D6. The effect of
CYP2D6 inhibition on the pharmacokinetics of tetrabenazine and its metabolites was studied in
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25 healthy subjects following a single 50 mg dose of tetrabenazine given after 10 days of
administration of the strong CYP2D6 inhibitor paroxetine 20 mg daily. There was an
approximately 30% increase in Crmax and an approximately 3-fold increase in AUC for a-HTBZ
in subjects given paroxetine prior to tetrabenazine compared to tetrabenazine given alone. For -
HTBZ, the Cnax and AUC were increased 2.4- and 9-fold, respectively, in subjects given
paroxetine prior to tetrabenazine given alone. The elimination half-life of a-HTBZ and B-HTBZ

was approximately 14 hours when tetrabenazine was given with paroxetine.

Strong CYP2D6 inhibitors (e.g. paroxetine, fluoxetine, quinidine) markedly increase exposure to
these metabolites. The effect of moderate or weak CYP2D6 inhibitors such as duloxetine,
terbinafine, amiodarone, or sertraline on the exposure to XENAZINE and its metabolites has not
been evaluated [See Dosage and Administration (2.3), Warnings and Precautions (5.3), Drug

Interactions (7.1), and Use in Specific Populations (8.9)].

Digoxin

Digoxin is a substrate for P-glycoprotein. A study in healthy volunteers showed that
XENAZINE (25 mg twice daily for 3 days) did not affect the bioavailability of digoxin,
suggesting that at this dose, XENAZINE does not affect P-glycoprotein in the intestinal tract. In

vitro studies also do not suggest that XENAZINE or its metabolites are P-glycoprotein inhibitors.

Reserpine

XENAZINE is contraindicated in patients taking reserpine. At least 20 days should elapse after
stopping reserpine before starting XENAZINE [See Contraindications (4), Warnings and
Precautions (5.12), and Drug Interactions (7.3)].

Monoamine Oxidase Inhibitors (MAOISs)

XENAZINE is contraindicated in patients taking MAOIs. XENAZINE should not be used in
combination with an MAOI, or within a minimum of 14 days of discontinuing therapy with an
MAOI. [See Contraindications (4), Warnings and Precautions (5.12), and Drug Interactions

(7.4)]
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13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis

No increase in tumors was observed in p53*~transgenic mice treated orally with tetrabenazine at
doses of 0, 5, 15 and 30 mg/kg/day for 26 weeks. When compared to humans receiving a 50 mg
dose of XENAZINE, mice dosed with a 30 mg/kg dose of tetrabenazine produce about one sixth
the levels of 9-desmethyl-beta-DHTBZ, a major human metabolite. Therefore, this study may

not have adequately characterized the potential of tetrabenazine to be carcinogenic in people.

Mutagenesis

Tetrabenazine and metabolites o-HTBZ and B-HTBZ were negative in the in vitro bacterial
reverse mutation assay. Tetrabenazine was clastogenic in the in vitro chromosome aberration
assay in Chinese hamster ovary cells in the presence of metabolic activation. a-HTBZ and j-
HTBZ were clastogenic in the in vitro chromosome aberration assay in Chinese hamster lung
cells in the presence and absence of metabolic activation. In vivo micronucleus tests were
conducted in male and female rats and male mice. Tetrabenazine was negative in male mice and

rats but produced an equivocal response in female rats.

Because the bioactivation system used in the in vitro studies was hepatic S9 fraction prepared
from rat, a species that, when dosed with tetrabenazine, does not produce 9-desmethyl-beta-
DHTBZ, a major human metabolite, these studies may not have adequately assessed the potential
of XENAZINE to be mutagenic in humans. Furthermore, since the mouse produces very low
levels of this metabolite when dosed with tetrabenazine, the in vivo study may not have

adequately assessed the potential of XENAZINE to be mutagenic in humans.

Impairment of Fertility
Oral administration of tetrabenazine (doses of 5, 15, or 30 mg/kg/day) to female rats prior to and
throughout mating, and continuing through day 7 of gestation resulted in disrupted estrous

cyclicity at doses greater than 5 mg /kg/day (less than the MRHD on a mg/m? basis).
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No effects on mating and fertility indices or sperm parameters (motility, count, density) were
observed when males were treated orally with tetrabenazine (doses or 5, 15 or 30 mg/kg/day; up

to 3 times the MRHD on a mg/m? basis) prior to and throughout mating with untreated females.

Because rats dosed with tetrabenazine do not produce 9-desmethyl-beta-DHTBZ, a major human
metabolite, these studies may not have adequately assessed the potential of XENAZINE to

impair fertility in humans.

14 CLINICAL STUDIES

Study 1

The efficacy of XENAZINE as a treatment for the chorea of Huntington’s disease was
established primarily in a randomized, double-blind, placebo-controlled multi-center trial (Study
1) conducted in ambulatory patients with a diagnosis of HD. The diagnosis of HD was based on
family history, neurological exam, and genetic testing. Treatment duration was 12 weeks,
including a 7-week dose titration period and a 5-week maintenance period followed by a 1-week
washout. The dose of XENAZINE was started at 12.5 mg per day and titrated upward at weekly
intervals in 12.5 mg increments until satisfactory control of chorea was achieved, until

intolerable side effects occurred, or until a maximal dose of 100 mg per day was reached.

The primary efficacy endpoint was the Total Chorea Score, an item of the Unified Huntington’s
Disease Rating Scale (UHDRS). On this scale, chorea is rated from 0 to 4 (with O representing

no chorea) for 7 different parts of the body. The total score ranges from 0 to 28.

As shown in Figure 1, Total Chorea Scores for subjects in the drug group declined by an
estimated 5.0 units during maintenance therapy (average of Week 9 and Week 12 scores versus
baseline), compared to an estimated 1.5 units in the placebo group. The treatment effect of 3.5
units was statistically significant. At the Week 13 follow-up in Study 1 (1 week after
discontinuation of the study medication), the Total Chorea Scores of subjects receiving
XENAZINE returned to baseline.
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Figure 1. Mean + s.e.m. Changes from Baseline in Total Chorea Score in 84 HD Subjects
Treated with XENAZINE (n=54) or Placebo (n=30)

Figure 2 illustrates the cumulative percentages of patients from the XENAZINE and placebo
treatment groups who achieved the level of reduction in the Total Chorea Score shown on the X
axis. The left-ward shift of the curve (toward greater improvement) for XENAZINE -treated
patients indicates that these patients were more likely to have any given degree of improvement
in chorea score. Thus, for example, about 7% of placebo patients had a 6-point or greater
improvement compared to 50% of XENAZINE -treated patients. The percentage of patients
achieving reductions of at least 10, 6, and 3-points from baseline to Week 12 are shown in the
inset table.

Page 32 of 43
Reference ID: 2969493



—— Tetrabenazine
—0— Placebo

10 points Gpoints 3 paints
Change in Total Chorea Score

60 J /
50 3

Treatment Group -10 -6 -3
0 Tetrabenazing 19% 50%  69%
10 W; Placebo MM 7% 2%
0

.......................

Cumulative Percentage of Patients

Change from Baseline in Chorea Score

Figure 2. Cumulative Percentage of Patients with Specified Changes from Baseline in Total
Chorea Score. The Percentages of Randomized Patients within each treatment group who

completed Study 1 were: Placebo 97%, Tetrabenazine 91%.

A Physician-rated Clinical Global Impression (CGI) favored XENAZINE statistically. In
general, measures of functional capacity and cognition showed no difference between
XENAZINE and placebo. However, one functional measure (Part 4 of the UHDRS), a 25-item
scale assessing the capacity for patients to perform certain activities of daily living, showed a
decrement for patients treated with XENAZINE compared to placebo, a difference that was
nominally statistically significant. A 3-item cognitive battery specifically developed to assess
cognitive function in patients with HD (Part 2 of the UHDRS) also showed a decrement for
patients treated with XENAZINE compared to placebo, but the difference was not statistically

significant.

Study 2
A second controlled study was performed in patients who had been treated with open-label
XENAZINE for at least 2 months (mean duration of treatment was 2 years). They were

randomized to continuation of XENAZINE at the same dose (n=12) or to placebo (n=6) for three
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days, at which time their chorea scores were compared. Although the comparison did not reach
statistical significance (p=0.1), the estimate of the treatment effect was similar to that seen in
Study 1 (about 3.5 units).

16 HOW SUPPLIED/STORAGE AND HANDLING
16.1 How Supplied
XENAZINE (tetrabenazine) tablets are available in the following strengths and packages:

The 12.5 mg XENAZINE tablets are white, cylindrical biplanar tablets with beveled edges, non-
scored, embossed on one side with “CL” and “12.5”.
Bottles of 112 NDC 67386-421-01.

The 25 mg XENAZINE tablets are yellowish-buff, cylindrical biplanar tablets with beveled
edges, scored, embossed on one side with “CL” and “25”.
Bottles of 112 NDC 67386-422-01.

16.2 Storage
Store at 25° C (77° F); excursions permitted to 15-30°C (59-86° F) [see USP Controlled Room
Temperature].

17 PATIENT COUNSELING INFORMATION
See FDA-approved Medication Guide

Physicians are advised to discuss the following issues with patients and their families:

17.1 Risk of Suicidality

Patients and their families should be told that XENAZINE may increase the risk of suicidal
thinking and behaviors. Patients and their families should be encouraged to be alert to the
emergence of suicidal ideation and should report it immediately to the patient’s physician
[See Contraindications (4), Warnings and Precautions (5.3), and Use in Specific
Populations (8.7)].
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17.2 Risk of Depression

Patients and their families should be told that XENAZINE may cause depression or may
worsen pre-existing depression. They should be encouraged to be alert to the emergence of
sadness, worsening of depression, withdrawal, insomnia, irritability, hostility
(aggressiveness), akathisia (psychomotor restlessness), anxiety, agitation, or panic attacks
and should report such symptoms promptly to the patient’s physician [See

Contraindications (4), Warnings and Precautions (5.3), and Use in Specific Populations

8.7].

17.3 Dosing of XENAZINE

Patients and their families should be told that the dose of XENAZINE will be titrated up
slowly to the dose that is best for each patient. Sedation, akathisia, parkinsonism,
depression, and difficulty swallowing may occur. Such symptoms should be promptly
reported to the physician and the XENAZINE may dose need to be reduced or discontinued
[See Dosage and Administration (2.2), and Warnings and Precautions (5.3, 5.6, 5.7, 5.9)].

17.4 Risk of Sedation and Somnolence

Patients should be told that XENAZINE may induce sedation and somnolence and may
impair the ability to perform tasks that require complex motor and mental skills. Patients
should be advised that until they learn how they respond to XENAZINE, they should be
careful doing activities that require them to be alert, such as driving a car or operating

machinery [See Warnings and Precautions (5.9)].

17.5 Interaction with Alcohol
Patients and their families should be advised that alcohol may potentiate the sedation
induced by XENAZINE [See Warnings and Precautions (5.10)].

17.6 Usage in Pregnancy
Patients and their families should be advised to notify the physician if the patient becomes
pregnant or intends to become pregnant during XENAZINE therapy, or is breast-feeding or

intending to breast-feed an infant during therapy [See Warnings and Precautions (5.14)
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and Use in Specific Populations (8.1)].

17.7 General Advice
Patients and their families should be advised to notify the physician of all medications the

patient is taking and to consult with the physician before starting any new medications.

MEDICATION GUIDE
Xenazine® (ZEN-uh-zeen)

(tetrabenazine) Tablets

Read the Medication Guide that comes with XENAZINE before you start taking it and each time
you refill the prescription. There may be new information. This information does not take the
place of talking with your doctor about your medical condition or your treatment. You should

share this information with your family members and caregivers.

What is the most important information | should know about XENAZINE?

e XENAZINE can cause serious side effects, including:

0 depression
o suicidal thoughts
0 suicidal actions

e You should not start taking XENAZINE if you are depressed (have untreated depression

or depression that is not well controlled by medicine) or have suicidal thoughts.

e Pay close attention to any changes, especially sudden changes, in mood, behaviors,
thoughts or feelings. This is especially important when XENAZINE is started and when

the dose is changed.

Call the doctor right away if you become depressed or have any of the following symptoms,

especially if they are new, worse, or worry you:
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o feel sad or have crying spells

e loose interest in seeing your friends or doing things you used to enjoy

e sleep a lot more or a lot less than usual

o feel unimportant

o feel guilty

o feel hopeless or helpless

e more irritable, angry or aggressive than usual

e more or less hungry than usual or notice a big change in your body weight
¢ have trouble paying attention

o feel tired or sleepy all the time

¢ have thoughts about hurting yourself or ending your life

What is XENAZINE?

XENAZINE is a medicine that is used to treat the involuntary movements (chorea) of
Huntington’s disease. XENAZINE does not cure the cause of the involuntary movements, and it
does not treat other symptoms of Huntington’s disease, such as problems with thinking or

emotions.

It is not known whether XENAZINE is safe and effective in children.

Who should not take XENAZINE?

Do not take XENAZINE if you:

e are depressed or have thoughts of suicide. See “What is the most important information |
should know about XENAZINE?”

e have liver problems.

e are taking a monoamine oxidase inhibitor (MAOI) medicine. Ask your doctor or

pharmacist if you are not sure.
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e are taking reserpine. Do not take medicines that contain reserpine (such as
Serpalan® and Renese®-R) with XENAZINE. If your doctor plans to switch you
from taking reserpine to XENAZINE, you must wait at least 20 days after your last
dose of reserpine before you start taking XENAZINE.

What should I tell my doctor before taking XENAZINE?

Tell your doctor about all your medical conditions, including if you:

e have emotional or mental problems (for example, depression, nervousness, anxiety,
anger, agitation, psychosis, previous suicidal thoughts or suicide attempts).

e have liver disease.

e have any allergies. See the end of this Medication Guide for a complete list of the
ingredients in XENAZINE.

e have breast cancer or a history of breast cancer.

¢ have heart disease that is not stable, have heart failure or recently had a heart attack.

e have an irregular heart beat (cardiac arrhythmia).

e are pregnant or plan to become pregnant. It is not known if XENAZINE can harm your
unborn baby.

e are breast-feeding. It is not known if XENAZINE passes into breast milk.

Tell your doctor about all the medicines you take, including prescription medicines and
nonprescription medicines, vitamins and herbal products. Using XENAZINE with certain other
medicines may cause serious side effects. Do not start any new medicines while taking
XENAZINE without talking to your doctor first.

How should | take XENAZINE?

e XENAZINE is a tablet that you take by mouth.
o Take XENAZINE exactly as prescribed by your doctor.
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¢ You may take XENAZINE with or without food.

e Your doctor will increase your dose of XENAZINE each week for several weeks, until
you and your doctor find the best dose for you.

e If you stop taking XENAZINE or miss a dose, your involuntary movements may return
or worsen in 12 to 18 hours after the last dose.

o Before starting XENAZINE, you should talk to your health care provider about what to
do if you miss a dose. If you miss a dose and it is time for your next dose, do not double
the dose.

e Tell your doctor if you stop taking XENAZINE for more than 5 days. Do not take
another dose until you talk to your doctor.

e If your doctor thinks you need to take more than 50 mg of XENAZINE each day,

you will need to have a blood test to see if it is safe for you.

What should I avoid while taking XENAZINE?

Sleepiness (sedation) is a common side effect of XENAZINE. While taking XENAZINE, do
not drive a car or operate dangerous machinery until you know how XENAZINE affects
you. Drinking alcohol and taking other drugs that may also cause sleepiness while you are taking

XENAZINE may increase any sleepiness caused by XENAZINE.

What are the possible side effects of XENAZINE?
XENAZINE can cause serious side effects, including:

e Depression, suicidal thoughts, or actions. See “What is the most important information
I should know about XENAZINE?”

e Neuroleptic Malignant Syndrome (NMS). Call your doctor right away and go to the
nearest emergency room if you develop these signs and symptoms that do not have
another obvious cause:

- high fever
- stiff muscles
- problems thinking

- very fast or uneven heartbeat
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- increased sweating

Parkinsonism. Symptoms of Parkinsonism include: slight shaking, body stiffness,

trouble moving or keeping your balance.

Restlessness. You may get a condition where you feel a strong urge to move. This is

called akathisia.

Trouble swallowing. XENAZINE may increase the chance that you will have trouble
swallowing. Increased coughing may be the first sign that you are having trouble

swallowing. Trouble swallowing increases your risk of pneumonia.

Irregular heartbeat. XENAZINE increases your chance of having certain changes in
the electrical activity in your heart which can be seen on an electrocardiogram (EKG).
These changes can lead to a dangerous abnormal heartbeat. Taking XENAZINE with

certain medicines may increase this chance.

Dizziness due to blood pressure changes when you change position (orthostatic
hypotension). Change positions slowly from lying down to sitting up and from sitting up
to standing when taking XENAZINE. Tell your doctor right away if you get dizzy or
faint while taking XENAZINE. Your doctor may need to watch your blood pressure

closely.

Tardive dyskinesia (TD). TD is a condition where there is repeated facial grimacing that
cannot be controlled, sticking out of the tongue, smacking of the lips, puckering and
pursing of the lips, and rapid eye blinking. XENAZINE works like other drugs that can
cause TD. If you get TD with XENAZINE, it is possible that the TD will not go away.

Common side effects with XENAZINE include:

sleepiness (sedation)
trouble sleeping
depression

tiredness (fatigue)
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e anxiety
e restlessness
e agitation

e nausea

Tell your doctor if you have any side effects. Do not stop taking XENAZINE without

talking to your doctor first.

Call your doctor for medical advice about side effects. You may report side effects to the
Food and Drug Administration (FDA) at 1-800-FDA-1088.

General information about XENAZINE

XENAZINE contains the active ingredient tetrabenazine. It also contains these inactive
ingredients: lactose, maize starch, talc, and magnesium stearate. The 25 mg tablet, which is pale

yellow, also contains yellow iron oxide.

Medicines are sometimes prescribed for conditions that are not listed in a Medication Guide. Do
not use XENAZINE for a condition for which it was not prescribed. Do not give XENAZINE to
other people, even if they have the same symptoms that you have. It may harm them. Keep
XENAZINE out of the reach of children.

This Medication Guide summarizes the most important information about XENAZINE. If you
would like more information, talk with your doctor. You can ask your doctor or pharmacist for
information about XENAZINE that is written for healthcare professionals. You can also call the

XENAZINE Information Center at 1-888-882-6013 (option 1) or visit www.xenazineusa.com.

This Medication Guide has been approved by the U.S. Food and Drug Administration.

Manufactured by:
Recipharm Fontaine SAS
Rue des Prés Potets
21121 Fontaine-les-Dijon

France
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SUMMARY OF PRODUCT CHARACTERISTICS

1. Trade Name of the Medicinal Product

Tetrabenazine 25 mg Tablets

Xenazine® 25

2. Qualitative and Quantitative Composition

Each tablet contains 25 mg tetrabenazine.

Excipient: Each tablet also contains 64 mg of lactose monohydrate.

For a full list of excipients, see Section 6.1.

3. Pharmaceutical Form
Tablet

Yellowish-buff, circular, bevel-edged tablets with ‘CL25’ on one face and a single
scoreline on the other. The tablet can be divided into equal halves.

4, Clinical Particulars

4.1 Therapeutic Indications
Movement disorders associated with organic central nervous system conditions,
e.g., Huntington’s chorea, hemiballismus and senile chorea.

Xenazine 25 is also indicated for the treatment of moderate to severe tardive
dyskinesia, which is disabling and/or socially embarrassing. The condition should be
persistent despite withdrawal of antipsychotic therapy, or in cases where withdrawal
of antipsychotic medication is not a realistic option; also where the condition persists
despite reduction in dosage of antipsychotic medication or switching to atypical
antipsychotic medication.

4.2 Posology and Method of Administration
The tablets are for oral administration.

Organic Central Nervous System Movement Disorders

Revised: July 2011 Page 1 of 9



Adults

Dosage and administration are variable and only a guide is given. An initial starting
dose of 25 mg three times a day is recommended. This can be increased by 25 mg
a day every three or four days until 200 mg a day is being given or the limit of
tolerance, as dictated by unwanted effects, is reached, whichever is the lower dose.

If there is no improvement at the maximum dose in seven days, it is unlikely that the
compound will be of benefit to the patient, either by increasing the dose or by
extending the duration of treatment.

Tardive Dyskinesia

Recommended starting dose of 12.5 mg a day, subsequently titrated according to
response. Medication should be discontinued if there is no clear benefit or if the
side-effects cannot be tolerated.

The elderly
No specific studies have been performed in the elderly, but tetrabenazine has been

administered to elderly patients in standard dosage without apparent ill effect.

Children
No specific dosage recommendations are made for the administration of
tetrabenazine to children, although it has been used without ill effect.

4.3 Contraindications
Hypersensitivity to the active substance (tetrabenazine) or to any of the excipients.

Tetrabenazine is contraindicated during breast-feeding.

Tetrabenazine is contraindicated in patients with poorly controlled clinical
depression.  Tetrabenazine should not be administered within two weeks of
treatment together with a monoamine oxidase inhibitor (MAOI) (see Sections 4.4,
4.5 and 4.8).

In patients with parkinsonism and hypokinetic-rigid syndrome (parkinsonism).

4.4  Special Warnings and Precautions for Use

The dose of tetrabenazine should be titrated to determine the most appropriate dose
for each patient. Treatment should be reassessed periodically in the context of the
patient’s underlying condition.

Tardive Dyskinesia:

Tetrabenazine treatment may be considered should this condition persist despite
reduction or withdrawal of antipsychotic therapy, or switching to atypical
antipsychotic medication, or in cases where withdrawal of antipsychotic medication
is not a realistic option.
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Depression:
Tetrabenazine may cause depression or worsen pre-existing depression. Cases of

suicidal ideation and behaviour have been reported in patients taking the product.
Particular caution should be exercised in treating patients with a history of
depression or prior suicide attempts or ideation.

If depression or suicidal ideation occurs, it may be controlled by reducing the dose of
tetrabenazine and/or initiating antidepressant therapy. If depression or suicidal
ideation is profound, or persists, discontinuation of tetrabenazine and initiation of
antidepressant therapy should be considered.

MAOI antidepressants should not be used until at least two weeks have elapsed
since the last tetrabenazine dose to avoid a potentially serious drug interaction (see
Sections 4.3, 4.5 and 4.8).

Parkinsonism:

Tetrabenazine can induce parkinsonism and exacerbate pre-existing symptoms of
Parkinson’s Disease. The tetrabenazine dose should be adjusted as clinically
indicated to minimise this side effect.

Neuroleptic Malignant Syndrome:

Neuroleptic Malignant Syndrome is a rare complication of tetrabenazine therapy.
Neuroleptic Malignant Syndrome most often occurs early in treatment or in response
to changes in dose. The main symptoms of this condition are mental changes,
rigidity, hyperthermia, autonomic dysfunction (sweating and fluctuations in blood
pressure) and elevated creatinine phosphokinase levels. If Neuroleptic Malignant
Syndrome is suspected, tetrabenazine should be withdrawn immediately and
appropriate treatment initiated.

QTc:

Tetrabenazine causes a small increase (up to 8 msec) in the corrected QT interval.
Tetrabenazine should be used with caution in combination with other drugs known to
prolong QTc and in patients with congenital long QT syndromes and a history of
cardiac arrythmias (see Section 4.5).

Patients with rare hereditary problems of galactose intolerance, the Lapp lactose
deficiency or glucose-galactose malsorption should not take this medicine.

4.5 Interaction with Other Medicaments and Other Forms of Interaction
Tetrabenazine inhibits the action of levodopa and thereby attenuates its effect.

Tetrabenazine should not be administered in the presence of MAOIs because of the
risk of possible severe adverse effects serious interactions resulting in hypertensive
crisis (see Sections 4.3 Contraindications and 4.8 Undesirable Effects). At least 14
days should elapse between the discontinuation of a MAOI and initiation of
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treatment with tetrabenazine.

The possibility of additive sedative effects should be considered when tetrabenazine
is used in conjunction with CNS depressants (including alcohol, neuroleptics,
hypnotics and opioids).

There is a potential for significant dopamine depletion when administering
tetrabenazine concomitantly with neuroleptic agents (e.g., haloperidol,
chlorpromazine, metoclopramide, etc.) and patients should be monitored clinically
for the development of parkinsonism. Neuroleptic Malignant Syndrome has been
observed in isolated cases.

The concurrent use of tetrabenazine with anti-hypertensive drugs and beta-blockers
may increase the risk of orthostatic hypotension.

In vitro and in vivo studies indicate that the tetrabenazine metabolites a-DTBZ and
B-DTBZ are substrates for CYP2D6. Caution should be used when adding a
CYP2D6 inhibitor (such as fluoxetine, paroxetine, quinidine, duloxetine, terbinafine,
amiodarone, or sertraline) to a patient already receiving a stable dose of
tetrabenazine and a reduction in the dose of tetrabenazine should be considered.

Tetrabenazine should be used with caution with drugs known to prolong QTc
including antipsychotic medications (e.g., chlorpromazine, thioridazine), antibiotics
(e.g., gatifloxacin, moxifloxacin) and Class IA and Il antiarrythmic medications (e.g.,
quinidine, procainamide, amiodarone, sotalol).

4.6 Pregnancy and Lactation

There are no adequate data from the use of Tetrabenazine in pregnant women.
Studies in animals have shown reproductive toxicity (see Section 5.3). The potential
risk for humans is unknown. Because of the lack of data, tetrabenazine should not
be used during pregnancy.

It is unknown whether tetrabenazine is excreted in human milk. A risk to the
suckling child cannot be excluded. Tetrabenazine is contraindicated during breast-
feeding (see Section 4.3).

4.7  Effects on Ability to Drive and Use Machines

Patients should be advised that Xenazine 25 may cause drowsiness and therefore
may modify their performance at skilled tasks (driving ability, operation of machinery,
etc.) to a varying degree, depending on dose and individual susceptibility.

4.8 Undesirable Effects

Side effects include drowsiness, depression (which has on occasion been reported
to be associated with suicidal ideation and behaviour) and parkinsonism.
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Other potential adverse effects are listed below. Effects are generally reversible
once the treatment is stopped.

The incidence of adverse effects is provided where known; however, for some
effects the incidence cannot be accurately estimated from the available data.

System/organ Reactions
categories
Very Common Uncommon Rare Very rare Unknown
common (<1/10 but | (<1/100 but | (<1/1,000 but | (<1/10,0000)
(>1/10) >1/100,) (>1/1,000) (>1/10,000)
Blood & Leukopaenia
lymphatic
system
disorders
Agitation; Disorientation;
Anxiety; Nervousness;
disorders Confusion. Sleep
disorders.
Drowsiness; Neuroleptic Ataxia;
Parkinsonism Malignant Akathisia;
Nervous (may include Syndrome Dystonia;
balancing Memory loss;
system problems); Dizziness
disorders ' '
Tremor or
Excess
salivation.
Oculogyric
Eye disorders crisis;
Photophobia
. Bradycardia
Cardiac
disorders
Postural
Vascular hypotension;
disorders Hypertensive
crisis.
Problems with
swallowing;
Nausea;
Gastrointestinal \éolmggﬁc
disorders p_gl
pain;
Diarrhoea;
Constipation;
Dry mouth.
Skin & Transpiration
subcutaneous
tissue
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disorders

Reproductive Irregular
system and menstrual
breast cycle
disorders

General Fatigue;
disorders and Weakness;
administration Hypothermia.

site conditions

Neuroleptic Malignant Syndrome (NMS) has been reported in patients treated with
tetrabenazine. This may occur soon after initiation of therapy, following changes in
dosage or after prolonged treatment. The main symptoms are mental changes,
rigidity, hyperthermia, autonomic dysfunction and elevated creatinine phosphokinase
levels. If NMS is suspected, tetrabenazine should be withdrawn immediately and
appropriate supportive therapy instituted (see Section 4.4 Special Warnings and
Precautions for Use).

To avoid the risk of a potentially serious interaction resulting in hypertensive crisis, at
least 14 days should elapse between the discontinuation of a MAOI and initiation of
treatment with tetrabenazine, as well as between the discontinuation of
tetrabenazine and the initiation of treatment with a MAOI.

4.9 Overdose

Symptoms associated with overdoses of tetrabenazine may include: nausea,
vomiting, diarrhoea, sweating, hypotension, hypothermia, confusion, hallucinations
and sedation.

Treatment with tetrabenazine should be stopped and symptomatic treatment
initiated.

5. Pharmacological Properties

5.1 Pharmacodynamic Properties
Pharmacotherapeutic group: Other nervous system drugs, ATC Code: NO7XX06

Tetrabenazine is a synthetic derivative of benzylquinolizine that causes depletion of
dopamine and other monoamines in the central nervous system.

Studies conducted in vitro have shown that tetrabenazine is a selective inhibitor of
monoamine transportation into pre-synaptic neuronal vesicles, by reversible
inhibition of the VMAT2 (vesicular monamine transporter 2), which is principally
located in the central nervous system. Studies have shown that
dihydrotetrabenazine, the principal metabolite of tetrabenazine, has a similar affinity
and more significant selectivity for VMAT2.
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At a synaptic level tetrabenazine creates a reversible depletion of monamines in the
presynaptic vesicles. Within the CNS tetrabenazine causes preferential depletion of
dopamine from nerve terminals but neurotransmitter depletion by a single dose of
tetrabenazine is reversible and lasts only a few hours. This feature differentiates the
drug from reserpine, a drug that causes long lasting monoamine depletion.

5.2  Pharmacokinetic Properties
Tetrabenazine is quickly and mostly absorbed after oral administration. Its
absorption is not affected by the taking of food.

After administration of single doses from 12.5 to 50 mg of tetrabenazine, the
maximum plasma concentration and the area under the curve increased in
proportion to the dose, indicating a linear kinetic.

Clinical testing has shown that a single oral dose of tetrabenazine undergoes
extensive (>75%) absorption from the gastro-intestinal tract. The metabolism of
tetrabenazine is complex, initially proceeding via the formation of alpha and beta
dihydrotetrabenazine. The majority of the observed metabolites appear to be
formed from these dihydrotetrabenazines as a result of O-dealkylation, hydroxylation
and conjugation.

No significant build-up has been observed after daily administration. The elimination
half-life of dihydrotetrabenazine is approximately five hours.

Tetrabenazine is mostly eliminated in metabolised form in urine (less than 2% of
tetrabenazine is excreted in unchanged form).

5.3  Preclinical Safety Data

In repeated dose toxicity studies most effects observed are related to the
phamacodynamic action of tetrabenazine and reflect central monoamine depletion.
Dose dependent sedation and other CNS effects are the principal doselimiting
adverse effects of tetrabenazine. Common symptoms were hypoactivity, lethary,
strabismus, tremor, and convulsions. Histopathological changes consistent with
elevated prolactin in female rats included mammary gland hyperplasia and changes
in reproductive tissues.

Tetrabenazine was not mutagenic in the in vitro bacterial reverse mutation assay.
Tetrabenazine was clastogenic in the in vitro chromosome aberration assay in
Chinese hamster ovary cells in the presence of metabolic activation but negative in
the in vivo micronucleus test.

In a fertility and early embryonic development study at systemic exposures below
those observed clinically there was no evidence of effect on pregnancy or in utero
survival in rats. Length of the estrous cycle was increased and a delay in fertility
was seen in female rats. Reproduction was unaffected in male rats.
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In embryo-fetal developmental toxicity studies there was no evidence of
embryotoxicity or teratogenicity in either rats or rabbits. In a perinatal and postnatal
study in rats, neonatal deaths and delayed pup maturation were observed at
systemic exposures below those observed clinically. These effects could either be
indirect effects due to inadequate maternal care or a direct effect of tetrabenazine on
the pups.

Tetrabenazine did not cause an increase in any tumour type when administrated for
26 weeks in the transgenic p53 heterozygous mouse model at doses up to 30
mg/kg/day. In a limited study in male rats tetrabenazine was noncarcinogenic when
administered for 94 weeks at doses up to 12 mg/kg/day.

6. Pharmaceutical Particulars

6.1 List of Excipients
Maize starch

Lactose Monohydrate
Talc

Magnesium Stearate

Iron Oxide Yellow E172

6.2 Incompatibilities
Not applicable.

6.3  Shelf Life
5 years

6.4  Special Precautions for Storage
Do not store above 30°C.

6.5 Nature and Contents of Container
White HDPE bottle with a white HDPE cap. Pack size of 112 tablets.

6.6 Instructions for use, handling and disposal
No special requirements.

7. Marketing Authorisation Holder

Lundbeck UK LLP

Lundbeck House

Caldecotte Lake Business Park
Milton Keynes MK7 8LF
England
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8. Marketing Authorisation Number

PL 39386/0001

9. Date of First Authorisation/Renewal of Authorisation

23 October 1995

10. Date of (Partial) Revision of the Text

July 2011
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FACHINFORMATION

1. BEZEICHNUNG DES ARZNEIMITTELS

Nitoman 25 mg Tabletten

2. QUALITATIVE UND QUANTITATIVE ZUSAMMENSETZUNG
Jede Tablette enthalt 25 mg Tetrabenazin.

Sonstige Bestandteile:
Jede Tablette enthalt Lactose (als Monohydrat).

Die vollstédndige Auflistung der sonstigen Bestandteile siehe Abschnitt 6.1.

3. DARREICHUNGSFORM

Tablette

Runde, biplanare, gelbliche Tabletten mit der Pragung "CL 25” auf der einen und einer Bruchkerbe
auf der anderen Seite.

Die Tablette kann in gleiche Halften geteilt werden.

4, KLINISCHE ANGABEN
4.1 Anwendungsgebiete
Nitoman 25 mgq ist indiziert bei:
- hyperkinetischen Bewegungsstérungen bei Chorea Huntington

- mittelschweren bis schweren Spatdyskinesien, die auf andere Therapiemaf3nahmen nicht
angesprochen haben

Die Anwendung dieses Arzneimittels soll nur durch einen Neurologen oder einen
Kinderneurologen, der mit der Behandlung von hyperkinetischen Stérungen vertraut ist, oder in
neurologischen Abteilungen und vergleichbaren Abteilungen erfolgen.

4.2 Dosierung, Art und Dauer der Anwendung
Die Tabletten werden peroral verabreicht.
I. Hyperkinetische Bewegungsstérungen bei Chorea Huntington

Erwachsene

Dosierung und Verabreichungszeitpunkte sind variabel und mussen in Abh&ngigkeit von der
Schwere der Erkrankung und dem Ansprechen auf die Behandlung individuell angepasst werden.
Die Dosierungsempfehlung kann daher nur als Anhaltspunkt dienen. Im Allgemeinen sollte jedoch
die maximale Tagesdosis von Tetrabenazin nicht Uberschritten werden.

Empfohlen wird eine Anfangsdosis von 25 mg dreimal taglich. Diese Dosis kann alle drei oder vier
Tage um 25 mg pro Tag gesteigert werden, bis entweder eine zufrieden stellende Wirksamkeit
erreicht ist, oder bis es zum Auftreten unerwiinschter Nebenwirkungen kommt
(Vertraglichkeitsgrenze). Die maximale Tagesdosis von 200 mg Tetrabenazin soll nicht iberschritten
werden.
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Zeigt sich unter der Einnahme der Héchstdosis nach sieben Tagen keine Besserung, ist es
unwahrscheinlich, dass das Medikament fir den Patienten von Nutzen ist, selbst wenn die Dosis
weiter erhéht oder die Dauer der Behandlung verldngert wird.

II. Spatdyskinesien

Erwachsene

Die empfohlene Anfangsdosis betragt 12,5 mg pro Tag und wird anschlieRend je nach Ansprechen
des Patienten gesteigert. Das Medikament soll abgesetzt werden, wenn es zu keinen eindeutigen
Verbesserungen im Krankheitsbild kommt oder wenn die Nebenwirkungen nicht toleriert werden
kénnen.

Altere Patienten

Mit Patienten im fortgeschrittenen Lebensalter (> 65 Jahre) wurden bisher keine speziellen Studien
durchgefihrt. Jedoch wurde Nitoman 25 mg in der fir Erwachsene empfohlenen Dosis bereits an
altere Patienten verabreicht und verursachte keine erkennbaren nachteiligen Wirkungen.

Kinder

Es wurden keine adaquat kontrollierten klinischen Studien bei Kindern durchgefiihrt. Begrenzte
klinische Erfahrungen legen nahe, die Behandlung mit ungefahr der Hélfte der taglichen Dosis fir
einen Erwachsenen zu beginnen und die Dosis dann langsam und vorsichtig je nach Vertraglichkeit
und individueller Reaktion zu veréndern.

Leber-Insuffizienz, Niereninsuffizienz
Bei Patienten mit eingeschrankter Leber- oder Nierenfunktion sollte die Dosistitration langsam
erfolgen; méglicherweise werden niedrigere Tagesdosen bendtigt.

4.3 Gegenanzeigen

Nitoman 25 mg darf nicht angewendet werden:

- bei Uberempfindlichkeit gegen den Wirkstoff Tetrabenazin oder einen der sonstigen Bestandteile
des Arzneimittels

- bei bestehenden prolaktinabhangigen Tumoren, wie prolaktinabhangigen Hypophysentumoren
oder Brustkrebs

- bei Vorhandensein eines Phdochromozytoms (Tumor des Nebennierenmarks)

- wahrend der Stillzeit (siehe Abschnitt 4.6 Schwangerschaft und Stillzeit)

- bei depressiven Verstimmungszustanden

- bei gleichzeitiger Gabe von Reserpin

- bei Patienten mit Parkinson-Syndrom und hypokinetisch-rigidem Syndrom.

Nitoman 25 mg darf nicht zusammen mit einem Monoaminoxidasehemmer (MAO-Hemmer)
verabreicht werden.

4.4 Besondere Warnhinweise und VorsichtsmaRnahmen fir die Anwendung

Die adaquate Dosierung von Tetrabenazin sollte fir jeden Patienten durch Titration ermittelt werden
und in regelmaRigen Abstanden vor dem Hintergrund der zugrundeliegenden Krankheit Uiberprift
werden.

Spatdyskinesien:

Eine Tetrabenazin-Behandlung kann erwogen werden, falls die Beschwerden trotz Unterbrechung
der antipsychotischen Therapie bestehen bleiben bzw. in Fallen, bei denen die Unterbrechung der
antipsychotischen Medikation keine geeignete Option ist. Dies gilt ebenso, wenn die Beschwerden
trotz Reduzierung der Dosierung der antipsychotischen Medikation bzw. trotz Wechsel zu atypischer
antipsychotischer Medikation bestehen bleiben.
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Depressionen:

Tetrabenazin kann eine Depression hervorrufen und vorbestehende Depressionen verstarken. Falls
Depressionen auftreten kénnen diese méglicherweise durch Dosisreduktion kontrolliert werden. Es
sind einzelne Félle aufgetreten, bei denen Patienten unter Einnahme von Tetrabenazin
Suizidgedanken oder suizidales Verhalten entwickelten.

Falls ausgepragte Depressionen oder Suizidgedanken auftreten, sollte Tetrabenazin abgesetzt
werden und eine antidepressive Therapie begonnen werden

Um das Risiko einer potentiellen ernsten Wechselwirkung zu vermeiden, muss darauf geachtet
werden, dass sowohl zwischen dem Absetzen von Tetrabenazin und dem Beginn der Behandlung
mit einem MAO-Hemmer, als auch zwischen dem Absetzen des MAO-Hemmers und dem Beginn
der Behandlung mit Tetrabenazin mindestens 14 Tage verstreichen.

Parkinson-Symptome:

Tetrabenazin kann Parkinson-Symptome auslésen und vorher bestehende Symptome der
Parkinson-Krankheit verschlimmern. Die Tetrabenazin-Dosis muss entsprechend der klinischen
Notwendigkeit angepasst werden, um diese Nebenwirkung zu minimieren.

Neuroleptisches malignes Syndrom ist eine seltene Komplikation der Tetrabenazin-Therapie mit den
Hauptsymptomen psychische Veranderungen, Steifheit, Hyperthermie, vegetative Dysfunktion
(Schwitzen und Blutdruckschwankungen) und erhéhte Kreatinin-Phosphokinase-Spiegel. Ein
neuroleptisches malignes Syndrom tritt meistens zu Beginn der Behandlung oder als Folge eines
plétzlichen Dosiswechsels auf.

Sollte der Verdacht auf ein neuroleptisches malignes Syndrom bestehen, muss Tetrabenazin sofort
abgesetzt und eine geeignete Therapie begonnen werden.

Bei Patienten, die mit Tetrabenazin behandelt wurden, wurde in einzelnen Fallen Uber das Auftreten
eines neuroleptischen malignen Syndroms berichtet.

QTc-Zeit

Tetrabenazin fiihrt zu einer geringfligigen Verlangerung (ca. 8msec) der frequenzkorrigierten QT-
Zeit. Vorsicht ist geboten bei gleichzeitiger Einnahme weiterer Medikamente, die die QT-Zeit
verldngern kdnnen, ebenso bei Patienten mit angeborenem langen QT-Syndrom und Patienten mit
anamnestischen kardialen Arrhythmien (siehe Abschnitt 4.5).

Bei langer dauernder Anwendung kann es zu einer Erhdhung des Prolaktin-Spiegels im Plasma
kommen. Untersuchungen an Gewebekulturen sprechen dafur, dass das Wachstum von Zellen
menschlicher Brusttumoren durch Prolaktin stimuliert werden kann. Obwohl ein deutlicher
Zusammenhang zwischen Tetrabenazin-Gabe und Brustkrebs in klinischen oder epidemiologischen
Studien bisher nicht demonstriert wurde, ist bei entsprechender Vorgeschichte Vorsicht angeraten.

Patienten mit seltener hereditarer Galactose-Intoleranz, Lactase-Mangel oder Glucose-Galactose-
Malabsorption sollten Nitoman 25 mg nicht einnehmen.

4.5 Wechselwirkungen mit anderen Arzneimitteln und sonstige Wechselwirkungen
Tetrabenazin hemmt die Wirkung von Levodopa und schwéacht damit dessen Wirksamkeit ab.
Tetrabenazin darf wegen des Risikos von méglichen schweren Wechselwirkungen mit der Folge
einer hypertensiven Krise nicht bei gleichzeitiger Einnahme von MAO-Hemmern verabreicht werden
(siehe Abschnitte 4.3 Gegenanzeigen, 4.4 Besondere Warnhinweise und VorsichtsmaRnahmen fir
die Anwendung und 4.8 Nebenwirkungen).
Es muss beachtet werden, dass die Wirkung von Alkohol und die Wirkung anderer zentraldampfend

wirkender Pharmaka (wie z. B. Neuroleptika, Hypnotika und Opioide) bei gleichzeitiger Einnahme
von Tetrabenazin verstérkt werden kdnnen.
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Sollte Tetrabenazin zusammen mit Neuroleptika (z. B. Haloperidol, Chlorpromazin, Metoclopramid
usw.) verabreicht werden, kann eine signifikante Dopaminentleerung nicht ausgeschlossen werden.
In diesen Féllen mussen die Patienten klinisch auf die Entwicklung einer Parkinson-Krankheit
Uberwacht werden. In Einzelfallen wurde ein neuroleptisches malignes Syndrom beobachtet.

Die gleichzeitige Anwendung von Tetrabenazin mit Antihypertonika und Betablockern kann das
Risiko einer orthostatischen Hypotonie erhéhen.

In vitro und in vivo Studien deuten darauf hin, dass die Metaboliten a-DTBZ und B-DTBZ Substrate
fir CYP2D6 sind. Bei Patienten, die bereits auf Tetrabenazin eingestellt sind, sollte eine
Dosisreduktion erwogen werden, wenn sie zusétzlich einen CYP2D6 Inhibitor (wie Fluoxetin,
Paroxetin, Chinidin, Duloxetin, Terbinafin, Amiodaron oder Sertralin) erhalten sollen.

Tetrabenazin sollte mit Vorsicht angewendet werden bei gleichzeitiger Gabe von QTc-Zeit
verlangernden Medikamenten, insbesondere Antipsychotika (z.B. Chlorpromazin, Thioridazin),
Antibiotika (z.B. Gatifloxacin, Moxifloxacin) und Klasse IA und Klasse Il Antiarrhythmika (z.B.
Chinidin, Procainamid, Amiodaron, Sotalal).

4.6 Schwangerschaft und Stillzeit

Zur Beurteilung der Sicherheit von Tetrabenazin bei schwangeren Frauen existieren nur
unzulangliche Daten.

Es liegen keine hinreichenden tierexperimentellen Studien in Bezug auf die Auswirkungen auf
Schwangerschaft, embryonale/fetale Entwicklung, Geburt oder postnatale Entwicklung vor (siehe
Abschnitt 5.3 Préklinische Daten zur Sicherheit). Das potentielle Risiko fur den Menschen ist nicht
bekannt.

Nitoman 25 mg darf daher nicht wahrend der Schwangerschaft angewendet werden, es sei denn, es
stehen keine alternativen Therapiemdglichkeiten zur Verfugung.

Tetrabenazin ist wahrend der Stillzeit kontraindiziert (siehe Abschnitt 4.3 Gegenanzeigen). Ist eine
Behandlung mit Tetrabenazin unumganglich, muss abgestillt werden.

4.7 Auswirkungen auf die Verkehrstichtigkeit und die Fahigkeit zum Bedienen von Maschinen

Tetrabenazin kann zu Benommenheit fihren und kann daher einen geringen oder méagigen Einfluss
auf die Verkehrstiichtigkeit und die Fahigkeit zum Bedienen von Maschinen haben.

4.8 Nebenwirkungen

Zu den haufigsten dosisabhangigen Nebenwirkungen zahlen Benommenheit, Depression (welche in
einzelnen Fallen mit Suizidgedanken und suizidalem Verhalten assoziiert war) und Parkinson-
Symptome.

Weitere potenzielle Nebenwirkungen sind in der nachfolgenden Tabelle aufgefuhrt. Die Wirkungen
sind im Allgemeinen reversibel, wenn die Behandlung abgebrochen wird.

Die Haufigkeit von Nebenwirkungen wird angegeben, soweit bekannt, allerdings kann die Haufigkeit
far einige Wirkungen nicht aus den verfligbaren Daten heraus geschéatzt werden.

Bei der Bewertung von Nebenwirkungen werden folgende Haufigkeiten zugrunde gelegt:
Sehr haufig (= 10%)

Haufig (2 1% - < 10%)

Gelegentlich (= 0,1% - < 1%)

Selten (=2 0,01% - < 0,1%)
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Sehr selten (< 0,01% oder unbekannt)
Korpersystem Reaktion
Erkrankungen des Blutes und des : o
Lymphsystems Leukopenie (< 0,01%)
Depression (= 10%)
Erregung (= 1% - < 10%)
Verwirrung (2 1% - < 10%)
- Angstgeflhl (2 1% - < 10%)
Psychiatrische Erkrankungen Schiaflosigkeit (= 1% - < 10%)
Desorientiertheit
Nervositét
Unruhe
Schlafstérungen
Benommenheit (= 1% - < 10%)
Parkinson-Symptome (= 1% - < 10%)
(dazu kann zahlen,
Gleichgewichtsstérungen,
Zittern,
Erkrankungen des Nervensystems vgrmehrter Speichelfluss)
Ataxie
Akathisie
Dystonie
Gedé&chtnisschadigung
Schwindel
Neuroleptisches malignes Syndrom
(0,01%)
Augenerkrankungen Crisis oculogyris (< 0,01%)
Photophobie (< 0,01%)
Herzerkrankungen Bradykardie
GefaRerkrankungen Orthostatische Hypotonie

Hypertensive Krise

Erkrankungen des Gastrointestinaltrakts

Dysphagie
Ubelkeit
Erbrechen
Epigastralgie
Diarrhée
Obstipation
Mundtrockenheit

Erkrankungen der Haut und des

Unterhautzellgewebes

Schwitzen

Erkrankungen der Geschlechtsorgane und der
Brustdruse

UnregelmaRige Menstruation

Allgemeine Erkrankungen und Beschwerden am
Verabreichungsort

Mudigkeit
Schwache
Hypothermie

Bei Patienten, die mit Tetrabenazin behandelt wurden, wurde in Einzelféllen ein neuroleptisches
malignes Syndrom (NMS) beobachtet. Dies kann kurz nach Beginn der Therapie, nach Anderung
der Dosierung, oder nach langerer Behandlung auftreten. Die wichtigsten Symptome sind

psychische Veranderungen, Muskelsteifheit, Hyperthermie, vegetative Dysfunktion und erhéhte
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Kreatinin-Phosphokinase-Spiegel. Wenn Verdacht auf NMS besteht, muss Tetrabenazin sofort
abgesetzt werden und eine entsprechende unterstiitzende Therapie eingeleitet werden (siehe
Abschnitt 4.4 Besondere Warnhinweise und VorsichtsmaRnahmen fur die Anwendung).

Um das Risiko einer potentiellen ernsten Wechselwirkung mit der Folge einer hypertensiven Krise zu
vermeiden, muss darauf geachtet werden, dass sowohl zwischen dem Absetzen von Tetrabenazin
und dem Beginn der Behandlung mit einem MAO-Hemmer, als auch zwischen dem Absetzen des
MAO-Hemmers und dem Beginn der Behandlung mit Tetrabenazin mindestens 14 Tage
verstreichen.

Bei langer dauernder Anwendung kann es zu einer Erh6hung des Prolaktin-Spiegels im Plasma
kommen, die nach Absetzen der Behandlung riicklaufig ist. Demzufolge kdnnen Galaktorrhoe,
Ausbleiben der Monatsblutung oder Zyklusstérungen, Gynakomastie, Brustschmerz,
Brustvergrofierung, Prolaktinome, Orgasmusstérungen und Impotenz auftreten.

4.9 Uberdosierung

Eine Uberdosierung von Tetrabenazin kann mit den folgenden Symptomen verbunden sein: Ubelkeit,
Erbrechen, Durchfall, Schweiflausbruch, Hypotonie, Verwirrtheitszustédnde, Halluzinationen,
Hypothermie und Sedierung.

Die Behandlung mit Tetrabenazin muss abgesetzt, etwaige Folgen missen symptomatisch
behandelt werden.

5. PHARMAKOLOGISCHE EIGENSCHAFTEN
5.1 Pharmakodynamische Eigenschaften

Pharmakotherapeutische Gruppe: Andere Mittel fir das Nervensystem
ATC-Code: NO7XX06

Tetrabenazin ist ein synthetisches Derivat von Benzylchinolizin, das zu einer Entleerung der
Speicher von Dopamin und anderen Monoaminen im zentralen Nervensystem fihrt. Tetrabenazin
unterscheidet sich dabei von Reserpin insofern, als es eine spezifischere Wirkung auf das zentrale
Nervensystem auslibt, weniger stark auf das periphere Nervensystem wirkt und eine kiirzere
Wirkungszeit aufweist.

Durch in vitro durchgefiihrte Studien wurde nachgewiesen, dass Tetrabenazin ein selektiver Inhibitor
des Monoamintransportes in die présynaptischen neuronalen Vesikel ist, indem es den vesikularen
Monoamintransporter 2 (VMATZ2) reversibel hemmt. VMAT2 kommt hauptséchlich im zentralen
Nervensystem vor.

Durch Studien wurde nachgewiesen, dass Dihydrotetrabenazin, der Hauptmetabolit von
Tetrabenazin, im Vergleich zur Muttersubstanz eine &hnliche Affinitét und eine signifikantere
Selektivitat fur VMAT2 aufweist.

Dihydrotetrabenazin passiert die Blut-Hirn-Schranke und lasst deshalb ein &hnliches Wirkprofil wie
Tetrabenazin erwarten.

Auf synaptischer Ebene bewirkt Tetrabenazin eine reversible Verarmung an Monoaminen in den
prasynaptischen Vesikeln mit nachfolgender Verminderung der Erregungsiibertragung. Diese
pharmakologische Wirkung erklart den therapeutischen Nutzen von Tetrabenazin bei Patienten, die
unter hyperkinetischen Bewegungsstérungen leiden.

5.2 Pharmakokinetische Eigenschaften
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Tetrabenazin wird nach oraler Aufnahme schnell und groRtenteils resorbiert. GemaR den
Ergebnissen aus einer mit 25 Patienten durchgefiihrten klinischen Studie wird seine Resorption nicht
durch die Einnahme von Nahrungsmitteln beeintrachtigt. Tetrabenazin wird nicht an Plasmaeiweil3e
gebunden.

Nach der Verabreichung von Einzeldosen von 12,5 bis 50 mg Tetrabenazin erhéhten sich die
maximale Plasmakonzentration und die Flache unter der Plasmakonzentrations-Zeitkurve im
Verhaltnis zur Dosis, was auf eine lineare Pharmakokinetik hindeutet.

Eine weitere Studie mit gesunden Freiwilligen zeigte nach Gabe einer einzelnen oralen Dosis eine
extensive (> 75 %) Resorption von Tetrabenazin aus dem Gastrointestinaltrakt.

Der Metabolismus von Tetrabenazin stellt sich komplex dar. Zundchst kommt es zur Bildung von
Alpha- und Beta-Dihydrotetrabenazin, aus denen dann durch nachfolgende O-Dealkylierung,
Hydroxylierung und Konjugation die Mehrzahl der beobachteten Metaboliten gebildet zu werden
scheint.

Nach taglicher Verabreichung konnte keine signifikante Akkumulation beobachtet werden. Die
Eliminationshalbwertszeit von Dihydrotetrabenazin betrégt ungefahr finf Stunden.

Tetrabenazin wird hauptsachlich in metabolisierter Form tiber den Urin eliminiert (weniger als 2%
Tetrabenazin wird unverandert ausgeschieden).

In-vitro-Untersuchungen ergaben keine Hinweise auf klinisch relevante Beeinflussung der humanen
Cytochrom P450 Leberenzyme. Es ist daher unwahrscheinlich, dass Wechselwirkungen zwischen
Tetrabenazin und Wirkstoffen, die durch Cytochrom-P450-Enzyme metabolisiert werden, auftreten.

Am Abbau von Dihydrotetrabenazin ist das Leberenzym CYP2D6 beteiligt. Inhibitoren von CYP2D6
kénnten somit die Verweildauer dieser Metaboliten im Blutplasma verlédngern.

5.3 Praklinische Daten zur Sicherheit

In Toxizitatsstudien mit Wiederholungsdosen wurde oral verabreichtes Tetrabenazin von allen
getesteten Tierspezies im Allgemeinen gut vertragen. Die meisten beobachteten Wirkungen stehen
im Zusammenhang mit den pharmakologischen Parametern des Medikaments und reflektieren die
Entleerung der zentralen Monoaminspeicher. Zu diesen Symptomen zahlen normalerweise
Hypoaktivitat, Lethargie, Schielaugen oder geschlossene Augen. Sie bestehen einige Stunden nach
der Einnahme fort und beeintrachtigen bei manchen Spezies bei hoher Dosierung die normale
Nahrungsaufnahme, was zu verminderter oder unterdriickter Zunahme an Kérpergewicht fihrt. Bei
allen getesteten Tierspezies erweist sich die dosisabhédngige Sedierung als dosislimitierende
Wirkung und als wichtigste Nebenwirkung nach der oralen Verabreichung von Tetrabenazin.

Mit Tetrabenazin wurden die Ublichen Standarduntersuchungen zur Genotoxizitat durchgefthrt. Beim
konventionellen bakteriellen Mutagenitétstest wurden keine mutagenen Wirkungen ermittelt. Im
Chromosomenaberrationstest in Saugerzellen in vitro (CHO-Zellen) wirkte Tetrabenazin in toxischen
Konzentrationen zytotoxisch und klastogen. Diese Wirkungen wurden jedoch nur in Gegenwart von
S9 Mix und nur bei Tetrabenazin-Konzentrationen, die toxisch auf die Zellen wirkten, beobachtet.
Beim Erythrozytenmikronukleustest in Sdugerzellen in vivo (Ratten) wirkte Tetrabenazin allerdings
bei der maximal tolerierten Dosis (100 mg/kg/Tag) nicht klastogen.

In Studien an Ratten und Kaninchen, die wéhrend der Organogenese mit Tetrabenazin behandelt
wurden, traten im maternaltoxischen Dosisbereich weder embryotoxische noch teratogene Effekte
auf. In einer Pra-/Postnatalstudie an Ratten war die Neugeborenensterblichkeit erhéht. Aufgrund der
bei den Muttertieren beobachteten unzureichenden miitterlichen Pflege und des Musters der
Todesfélle bei den Jungen, sind die in dieser Studie beobachteten Auswirkungen allerdings eher auf
die unzureichende mutterliche Pflege wahrend bzw. unmittelbar nach der Geburt zurlickzufiihren, als
auf eine direkte Wirkung von Tetrabenazin auf die Nachkommen.

Dok-Nr.: TA002009918132780004




&) TEMMLER PHARMA

Nitoman 25 mg
Tabletten

1.3 Produkt Information
1.3.1.1 Fachinformation

Datum: 18.09.2009

Seite 9

6.1

6.2

6.3

6.4
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Untersuchungen zu mdéglichen Effekten auf die Fertilitdt und friihe Embryonalentwicklung wurden

nicht durchgefihrt.

Es wurden keine Kanzerogenitatsstudien tber Tetrabenazin durchgefihrt.

PHARMAZEUTISCHE ANGABEN
Liste der sonstigen Bestandteile
Maisstarke

Lactose-Monohydrat

Talkum

Magnesiumstearat (Ph.Eur.)
Eisen(lIl)-hydroxid-oxid x H,O
Inkompatibilitaten

Nicht zutreffend.

Dauer der Haltbarkeit

5 Jahre

Besondere Vorsichtsmal3nahmen fiir die Aufbewahrung
Nicht tGber 30°C lagern.

Art und Inhalt des Behéltnisses

Weilte HDPE-Flasche, Packungsgréfie 100 Tabletten.
Weilte HDPE-Flasche, Packungsgréfie 112 Tabletten.

Besondere Vorsichtsmalinahmen fir die Beseitigung

Das Arzneimittel darf nicht im Abwasser oder Haushaltsabfall entsorgt werden. Diese MalRnahme

hilft die Umwelt zu schiitzen.

INHABER DER ZULASSUNG

Temmler Pharma GmbH & Co. KG
Temmlerstralle 2

35039 Marburg

Telefon: (06421) 494-0

Telefax: (06421) 494-201

ZULASSUNGSNUMMER

58924.00.00

DATUM DER ERTEILUNG DER ZULASSUNG/VERLANGERUNG DER ZULASSUNG

19.01.2007
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11. VERKAUFSABGRENZUNG
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RESUME DES CARACTERISTIQUES DU PRODUIT

1. DENOMINATION DU MEDICAMENT
XENAZINE 25 mg, comprimé sécable
2. COMPOSITION QUALITATIVE ET QUANTITATIVE
Tétrabénazine
Pour un comprimé sécable.

Pour les excipients, voir rubrique 6.1.

3. FORME PHARMACEUTIQUE
Comprimeé sécable.

4. DONNEES CLINIQUES

4.1. Indications thérapeutiques

Mouvements anormaux li¢s a la maladic de Huntington,
Hémiballisme

4.2. Posologie ¢t mode d'administration
Administration orale.

La dose de tétrabénazine devrait &tre titrée afin de déterminer la dose la plus appropriée pour

chaque patient. Le traitement devra étre réévalué périodiquement en fonction de I’évolution
de la pathologie du patient.

Adultes

Maladie de Huntington

La posologie moyenne utilisée est de 25 mg (1 comprimé) 2-3 fois par jour soit 50 4 75 mg
par jour.

Hémiballisme

La posologie moyenne est de 25 mg (1 comprimé) 3 fois par jour soit 75 mg par jour.

Dans les deux cas, la dose peut étre augmentée progressivement, en fonction du seuil de
tolérance, jusqu’a la dose maximale recommandée de 200 mg.

Personnes figées

Commencer le traitement par 12,5 mg (1/2 comprimé) 2-3 fois par jour. Augmenter la dose

progressivement en fonction de 1a tolérance jusqu’a 25 mg (1 comprimé) 2-3 fois par jour soit
50 4 75 mg par jour.




Insuffisants hépatiques

Commencer le traitement par 12,5mg (1/2 comprimé) par jour. Augmenter progressivement la
dose jusqu’a obtention de 1’efficacité optimale souhaitée avec une bonne tolérance.

Insuffisants rénaux
En I’'absence de données, 1'utilisation est déconscillée dans cette population.

Enfants
En I’absence de données, I'utilisation est déconseillée dans cette population.

4.3. Contre-indications

Hypersensibilité 4 la tétrabénazine ou a l'un des autres constituants du produit.
L’allaitement est contre-indiqué chez les femmes traitées par tétrabénazine.
La tétrabénazine est contre-indiquée chez les patients atteints de dépression mal
contrflée.

o La tétrabénazine ne doit pas étre administrée pendant les deux semaines suivant un
traitement par un inhibiteur de la monoamine oxydase (IMAQ) (voir rubriques 4.4, 4.5
et 4.8).

¢  La tétrabénazine est contre-indiquée chez les patients atteints de maladie de Parkinson
et de syndrome hypokinétique ~ hypertonique (Parkinsonisme).

4.4. Mises en garde spéciales et précautions d'emploi
Dépression

La tétrabénazine peut provoquer une dépression ou aggraver une dépression préexistante. Des
cas d’idée et de comportement suicidaires ont été rapportés chez des patients prenant le
médicament. 1l convient d’étre particuliérement prudent lorsqu’on traite des patients ayant un
antécédent de dépression ou de tentatives de suicides ou d’idées suicidaires.

La dépression et les idées suicidaires peuvent élre maitrisées par une diminution de la dosc de
tétrabénazine et/ou I’instauration d’un traitement antidépresseur. Si la dépression ou les 1dées
suicidaires sont profondes ou persistent, 1'arrét du traitement par la tétrabénazine et
’instauration d’un traitement antidépresseur doivent étre envisagé.

Les IMAO ne doivent pas étre utilisés pendant les deux premiéres semaines suivant la
derniére prise de tétrabénazine afin d’¢éviter une interaction médicamenteuse potenticllement
grave (voir rubriques 4.3, 4.5 et 4.8).

Parkinsonisme

La tétrabénazine peut induire un Parkinsonisme et exacerber les symptémes préexistants de la
maladie de Parkinson. La dose de tétrabénazine doit étre adaptée selon les besoins cliniques
afin de minimiser cet effet secondaire.

Syndrome malin des neuroleptiques

Le syndrome malin des neuroleptiques est une complication trés rare du traitement par la
tétrabénazine. Le syndrome malin des neuroleptiques survient le plus souvent au début du
traitement ou en réponse 4 des changements de dose. Les principaux symptémes de ce
syndrome sont des modifications de 1'état mental, unc rigidité, une hyperthermie, une
dysfonction autonome (transpiration et fluctuations de la pression sanguine) et des
concentrations ¢levées de créatinine phosphokinase. En cas de suspicion de syndrome malin




des neuroleptiques, la tétrabénazine doit étre arrétée et un traitement appropri¢ doit étre
instauré.

Les signes de dysfonctionnement végétatif, tels que la sudation et les variations de pression
artérielle, peuvent précéder l'apparition de I'hyperthermie et constituer des signes d'appel
précoces. Bien que cet effet des neuroleptiques puisse avoir une origine idiosyncratique,
certains facteurs de risque, tels que la déshydratation ou des atteintes organiques cérébrales,
semblent y prédisposer.

Lors de I"arrét du traitement, une diminution progressive des doses est recommandée. Un arrét
brutal du traitement peut induire un syndrome malin des neuroleptiques.

Intervalle QTc

La tétrabénazine a entrainé un léger allongement (environ § msec) de I'intervalle QT corrigé.
La tétrabénazine doit étre utilisée avec précaution avec d’autres médicaments connus pour

allonger lintervalle QTc et chez les patients présentant des syndromes du QTc long
congénital et des antécédents d’arythmie cardiaque.

En I'absence de données chez les patients insuffisants rénaux, l'utilisation de trétrabénazine est
déconseillée dans cette population.

Ce médicament contient du lactose. Son utilisation est déconseillée chez les patients
présentant une intolérance au galactose, un déficit en lactasc dc Lapp ou un syndrome de
malabsorption du glucose ou du galactose (maladies héréditaires rares).

4.5, Interactions avee d'autres médicaments et autres formes d'interactions
Associations contre-indiguées
+ Inhibiteurs de la monoamine oxydase (IMAQ) non sélectifs

Risque de crises hypertensives. Du fait de la durée d’action de 'IMAO cette interaction est
encore théoriquement possible 15 jours aprés ’arrét de 'IMAO.

Associations déconseillées
+ Alcool

Majoration de 1’cffet sédatif de 1’alcool. L’altération de la vigilance peut rendre dangereuses
la conduite de véhicules et 1"utilisation des machines.

+ Antiparkinsoniens dopaminergiques
Antagonisme réciproque du dopaminergique et du dépléteur dopaminergique.
+ Lévodopa

Antagonisme réeciproque du dopaminergique et du dépléteur dopaminergique.

Associations f prendre en compte
+ Médicaments et substances sédatifs

11 faut prendre en compte le fait que de nombreux médicaments ou substances peuvent
additionner leurs effets dépresseurs du systéme nerveux central et contribuer 4 diminuer la
vigilance, 1l s’agit des dérivés morphiniques (analgésiques, antitussifs et traitements de
substitution), des neuroleptiques, des barbituriques, des benzodiazépines, des anxiolytiques




autres que les benzodiazépines (par exemple @ le méprobamate), des hypnotiques, des
antidépresseurs sédatifs (amitriptyline, doxépine, mianséride, mirtazapine, trimipramine), des
antihistaminiques H1 sédatifs, des antihypertenseurs centraux, du bacloféne et du thalidomide.

4.6. Grossesse et allaitement

Grossesse

Aucune donnée adéquate n’est disponible concernant I'utilisation de la tétrabénazine chez la
femme enceinte. Les études embrio-foetales et périnatales réalisées chez le rat ¢t le lapin,
suggérent que la tétrabenazine n’a pas d’effet toxique sur la reproduction (voir rubrique 5.3).
Le risque potentiel chez la femme enceinte est inconnu. En I’absence de données, la
tétrabénazine ne doit pas étre utilisée pendant la grossesse.

Allaitement

On ne sait pas si la tétrabénazine est excrétée dans le lait matemnel. On ne peut exclure tout
risque pour ’enfant allaité. La tétrabénazine est contre-indiquée pendant I’allaitement (voir
rubrique 4.3). ’

4.7. Effets sur I'aptitude a conduire des véhicules et i utiliser des machines

L’attention des patients, en particulier des conducteurs de véhicules et des utilisateurs de
machines, est attirée sur les risques de somnolence attachés a 1’emploi de ce médicament.

4.8. Effets indésirables

Les effets secondaires incluent somnolence, dépression (dans certains cas associée 4 des idées
et 4 un comportement suicidaires) et Parkinsonisme.

D’autres effets indésirables potentiels sont énumérés ci-dessous. Les effets sont généralement
réversibles a I’arrét du traitement.

L'incidence des effets secondaires est fournie lorsqu’elle est connue ; toutefois, pour certains
effets, on ne peut estimer avec précision I’incidence a partir des données disponibles,




Systémelorgane

Réactions

Trés fréquent
(=1/10)

Fréquent
(<1710 mais
>1/100,)

Pcu
fréquent
(<1/100
mais (>
1/1 000)

Rare
(<1/100
0 mais =
1/10 000)Y

Trés rare
(<1/10 0000)

Inconnu

Affections yhémamlngiq‘ues

et du systéme lymphatique |

Leucopénie

Affections psychiatriques

Dépression

' Agifﬁtinn )

Anxiété
Ingomnie
Confusion

Désorientation

Nervosité
Agitation
Troubles du
sommeil

Affections du systéme
nerveux

Somnolence,
Parkinsonisme
(problémes
d’équilibre,
tremblements
ou salivation
excessive)

Syndrome malin
des
neuroleptiques

Ataxie
Akathisie
Dystonie

Pertes de
mémoire,
Hlourdisscments

Affections oculaires

Crise oculogyre
Photophobie

Affections cardiaques

Bradycardie

Affections vasculaires

Hypotension
orthostatique
Crise

hypertensive

Affections gastro-
intestinales

Problémes de
déglutition
Nausées
Vomissements
Douleur
épigastrique
Constipation
Sécheresse de la
bouche

Affections de Ia peau et du
tissu sous-cutané

Transpiration

Affections des organcs de

Cycle menstruel

reproduction et du sein irégulier
Troubles généraux et Fatigue
anomalies au site Faiblesse
d’administration Hypothermie

Des cas de syndrome malin des neuroleptiques (SMN) ont été rapportés chez des patients
traités par la tétrabénazine. Ce syndrome peut survenir peu de temps aprés I'instauration du
traitement, apres des modifications de la dose ou aprés un traitement prolongé. Les principaux
symptdmes de ce syndrome sont des modifications de I'état mental, une rigidité, une
hyperthermie, une dysfonction autonome et des concentrations ¢levées de créatinine
phosphokinase. En cas de suspicion de SMN, la tétrabénazine doit étre immédiatement arrétée
et un traitement de support approprié doit étre instauré (voir rubrique 4.4).

Pour éviter le risque d’interaction potentiellement grave entrainant une crise hypertensive, au
moins 14 jours doivent s’écouler entre I'arrét d’un IMAO et I'instauration du traitement par la
tétrabénazine, ainsi qu’entre 1'arrét de la tétrabénazine ct Iinstauration d’un traitement par

IMAO.




4.9, Surdosage

Symptémes

Les symptdmes associés au surdosage de la tétrabénazine incluent : nausées, vomisscments,
diarrhée, sudation, hypotension, confusion, hallucinations et sédation.

Traitement

En cas de surdosage le traitement par tétrabénazine doit étre arrété et un traitement
symptomatique doit étre instauré.

5. PROPRIETES PHARMACOLOGIQUES
5.1. Propriétés pharmacodynamiques

Classe pharmacothérapeutique: Autres médicamenis en relation avec le systéme nerveux
Code ATC : NO7XX ,
La tétrabénazine est un dérivé synthétique de la benzylquinolizine qui entraine une déplétion
en dopamine et en autres monoamines au niveau du systéme nerveux central.

La tétrabénazine se différencie de la réserpine par son action spécifique sur le systéme

nerveux central et par une activité périphérique trés inférieure et une durée d’action plus
courte.

Des études in vitro ont montré que la tétrabénazine est un inhibiteur sélectif du transport des
monoamines dans les vésicules neuronales présynaptiques, par liaison réversible et de courte
durée avec la protéine VMAT (Vesicular MonoAmine Transporters). La tétrabénazine a unc
affinité beaucoup plus importante pour VMAT 2, qui est principalement localisée dans le
systéme nerveux central, a I'inverse de VMAT 1.

Des études ont montré que la dihydrotétrabénazine, principal métabolite de la tétrabénazine,
posséde une affinité similaire et une sélectivité plus importante pour la protéine VMAT 2. 11
est probable qu’elle joue le role de principal agent thérapeutique. Elle traverse la barriére
hémato-encéphalique et agit préférentiellement au niveau du striatum.

Au niveau présynaptique, la tétrabénazine bloque de fagon réversible le transporteur des
monoamines présent sur les vésicules synaptiques entrainant une déplétion en dopamine et
autres monoamines. Cet effet explique la réduction des mouvements anormaux
hyperkinétiques.

5.2. Propriétés pharmacocinétiques

La tétrabénazine est rapidement et largement absorbée aprés ingestion orale. D’aprés une
étude clinique sur 25 patients, son absorption n’est pas influencée par la prise de nourriture.

Aprés administration de doses uniques allant de 12,5 4 50 mg de tétrabénazine, la
concentration plasmatique maximale et 1’aire sous la courbe ont augmenté
proportionnellement avec la dose, indiquant une cinétique linéaire.

La tétrabénazine présente une biodisponibilité faible car elle est rapidement métabolisée par
premier passage hépatique. Sa liaison aux protéines plasmatiques est d’environ 80%.




Les métabolites de la tétrabénazine sont formés au niveau hépatique. Neuf métabolites sont
retrouvés dans les urines dont quatre sous forme conjuguée 4 I’acide glucuronique. Le
principal métabolite de la tétrabénazine, la dihydrotétrabénazine, est formé par réduction.

L’insuffisance hépatique réduit de fagon importante le premier passage métabolique de la
tétrabénazine, résultant en une exposition plus importante comparativement aux sujets sains.

Aucune accumulation significative n’a été observée aprés une administration quotidienne. La
demi-vie d’élimination de la dihydrotétrabénazine est approximativement de 5 heures.

L’élimination de la tétrabénazine se fait majoritairement sous forme métabolisée dans les
urines (moins de 2% de tétrabénazine est excrété sous forme inchangée).

5.3. Données de sécurité préclinique

Dans les études de toxicité a doses répétées par voie orale, la tétrabénazine est généralement
bien tolérée pour toutes les espéces animales testées, La plupart des effets observés sont liés
aux paramétres pharmacologiques du médicament et montrent une déplétion de la monoamine
au niveau central. Leurs manifestations sont typiquement une hypoactivité, une léthargie, les
yeux plissés, ou les yeux fermés. Elles durent jusqu'a plusieurs heures aprés 'administration et
chez certaines espéces 4 des doses élevées interférent avec la prise alimentaire normale qui
par conséquent diminue ou supprime un gain de poids corporel. Chez toutes les especes
animales testées, la sédation dose dépendante est limitée par la dose administrée et est I'effet
indésirable principal aprés l'administration orale de tétrabénazine.

La batterie standard d'é¢tudes de génotoxicité a été réalisée avec la tétrabénazine, et aucun effet
mutagéne n'a été constaté dans le test de mutation bactérienne inverse. Pour le test
d'aberration chromosomique in vitro chez les mammiférces (cellules CHO), il a été observé
que la tétrahénazine est cytotoxique et clastogéne a des niveaux toxiques. La réponse positive
a £té observée seulement en présence de fraction S9 de tétrabénazine 2 des concentrations qui
étaient toxiques pour les cellules. Toutefois, dans I'essai in vivo du micronoyau érythrocytaire
(rats), la tétrabénazine n'a pas &té clastogéne 4 la dose maximale tolérée (100 mg / kg / jour).

Concernant les épreuves de toxicité sur le développement, il n'y avait aucune preuve de la
mortalité intra-utérine, de retard de croissance ou de tératogénicité chez le rat et le lapin. Dans
les études périnatales et postnatales chez le rat, des décés néonataux ont été observés.

Toutefois, des soins maternels insuffisants ont été observés chez les femelles et sont liés au
motif de décés de leurs petits. Les effets constatés dans cette étude sont donc imputables a dos
soins maternels inadéquats au niveau ou juste aprés la naissance plutdt qu'a un effet direct sur
un parameétre du développement ou de la reproduction.

Aucune étude de cancérogénicité a €1¢ menée sur la téirabénazine.
6. DONNEES PIIARMACEUTIQUES

6.1. Liste des excipients
Amidon de mais, lactose, talc, stéarate de magnésium, oxyde de fer jaune (E 172).

6.2. Incompatibilités
Sans objet.




6.3, Durée de conservation
5 ans.

6.4. Précautions particuliéres de conservation
A conserver a une température ne dépassant pas 25°C.
Conserver le conditionnement primaire dans I'emballage extérieur.

6.5, Nature et contenu de I'cmballage extéricur
112 comprimés en flacon HDPE blanc avec fermeture de sécurité enfant.

6.6. Instructions pour l'utilisation, la manipulation et 1'élimination
Reboucher correctement le flacon aprés chaque utilisation.

7. TITULAIRE DE L’AUTORISATION DE MISE SUR LE MARCHE

EUSA Pharma SAS
3, allée des Séquoias
69760 LIMONEST
France

8. PRESENTATIONS ET NUMEROS D’IDENTIFICATION ADMINISTRATIVE
3400936931916 :112 comprimés en flacon (PE)

9, DATE DE PREMIERE AUTORISATION/DE RENOUVELLEMENT DE

L’AUTORISATION
28 Juillet 2005

10. DATE DE MISE A JOUR DU TEXTE
Novembre 2011

CONDITIONS DE PRESCRIPTION ET DE DELIVRANCE
Liste II.
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CORE DATA SHEET

Proprietary Name: Xenazine® 12.5 mg, 25 mg Tablets, Nitoman® 25 mg Tablets

Generic Name(s): Tetrabenazine
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ALT Alanine Aminotransferase

ANCOVA Analysis of Covariance

AST Aspartate Transaminase

AUC Area Under the Blood Concentration Time _
Curve

CCDS Company Core Data Sheet

Cl Confidence interval

CK CPK Creatine phosphokinase

Crnax Maximum Concentration

CYP Cytochrome P450 P450

EM Extensive Metabolizer

IM Intermediate Metabolizer

MAO Monoamine Oxidase

LDH Lactate dehydrogenase

MedDRA X;?\lﬁ;lelectlonary for Regulatory ICH

PM Poor Metabolizer

PT Preferred Term

PTP Press Through Package PTP

SD Standard Deviation

SE Standard Error

SOC System Organ Class

TBZ Tetrabenazine

TCS Total Chorea Score UHDRS

UHDRS Unified Huntington's Disease Rating Scale

a-HTBZ a-Dihydrotetrabenazine o-

B-HTBZ B-Dihydrotetrabenazine B-

v-GTP y-Glutamy!| transpeptidase -




20 o

® 12.5 mg

CHOREAZINE® Tablets 12.5 mg

87119

20le e

20le e

1995 10

(2) CYP2D6
CYP2D6
CYP2D6

Poor Metabolizer
Intermediate Metabolizer

( 1
2 4. 1
)
()
@
(3) MAO 2
3
4) 3
3
®)
12.5 mg
1 12.5mg
1 125 mg
L n::} _
] —
7.0 mm 2.5mm
125 mg
CL12 5
1 12.5 mg 12.5 mg
1 1
1 1 12.5mg
1 100 mg
1 25 mg 2 1 37.5mg
1 3 1
37.5 mg
(@)

0]

@ Qr

QT
©)

QT

Syndrome malin

O]
®)

(0]

@

©)

Q]

®)

(6)

Q)

CYP2D6

a-HTBZ

B-HTBZ
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MAO MAO MAO
5 5
CYP2D6
QT QT QT
Torsade de pointes AST GOT
ALT GPT
v-GTP
LDH
CK CPK
5.
6.
1
2
7.
4- 8.
23 20 87.0
80
9 39.1%
6 26.1 5 21.7
4 174 3 13.0 9
3 13.0 3 13.0 3 ’
13.0 CK CPK 3 13.0 PTP PTP
PTP
200mg
158 136 86.1 492 10
9- B-HTBZ
41 25.9 36 22.8% 33
20.9 28 17.7% 25 15.8%
25 15.8% 23 14.6%
20 12.7%
1.
1 1 1
1 5 17 TBZ 125 25 50 mg
06 0.7 Crnax
4
o-HTBZ B-HTBZ
2 Syndrome malin 9- B-HTBZ 08 1.3 1.1
1.3 13 17 Crnax
Cmax AUCO-x
CK CPK



Cmax Tmax t1/2 AU CO-uc
(mg) (ng/mL) (hr) (hr) (ng:hr/mL)
TBZ? [ 0.6£0.4 [0.7203 )] 079 1.79
o-HTBZ | 21.447.6 | 1.3304 | 4.9+15 | 96.4458.2
125 6 | B-HTBZ | 12.449.4 | 1.3+0.6 | 3.2+1.7 | 42.7+49.4
9-
§-HTBZ 7.842.6 | 1.6+0.5 | 12.5+2.3 | 92.9+18.0
TBZ? [ 1.3+1.6 [0.7+0.3 )[0.7+0.2 )| 3.3+2.3
o-HTBZ | 48.847.3 | 1.240.3 | 5.2+0.8 | 214.7+49.6
25 6 | p-HTBZ [29.7+14.6] 1.3+0.3 [ 3.7¢1.4 | 85.7£39.4
9-
§-HTBZ 17.2#25 | 1.740.5 | 11.1+1.8 | 198.8+29.6
TBZ? | 3.643.4 [ 0.6+0.2 | 1.1x0.3 4.3£3.3
o-HTBZ [92.3+10.6| 0.8+0.3 | 4.5+0.9 | 341.7+#81.9
50 5 | p-HTBZ | 45.249.5 | 1.1+0.2 | 3.8+1.2 | 119.9+3238
9-
§-HTBZ 40.129.6 | 1.3£0.3 | 9.5+0.7 | 379.9+28.8
*
a b 5 c 1 d 3
1 37.5mg
2 2
24 25mg 1 1 5
HTBZ o-HTBZ pB-HTBZ
5 AUCq. 551.64+738.62
hreng/mL 1 AUC,.,, 538.372828.47 hr ng/mL
11 t, 1 5 5.4
6.4
3 3
25 25 mg
30 a-HTBZ
B-HTBZ  Cpax AUC
Cmax Tmax 3 t1/2 AUCO-[ AUCD-oo
(ng/mL) (hr) (hr) (ng:hr/mL) | (ng-hr/mL)
o-HTBZ
32.2+13.0] 1.00 [6.82+2.427] 175+76.4 | 1969757
30.6+10.0| 2.00 | 5.98+1.83 | 197+83.9 | 215+105
B-HTBZ
18.4+14.1| 150 [3.40+2.10%| 89.5+105 | 102+1349
175+12.1| 250 [3.50+1.76"| 97.8+114 | 107+146"
+
a b 23 c 22
a-HTBZ B-HTBZ  invitro
82 85%
o-HTBZ 60 68% B-HTBZ 59 63% 4
5
6
In vitro
o-HTBZ B-HTBZ
P450 CYP1A2
a-HTBZ CYP3A4 CYP2D6 CYP1A2
9- o-HTBZ 10- a-HTBZ
B-HTBZ CYP2D6 CYP3A4 9-
B-HTBZ 10- B-HTBZ
6 “c 25 mg
216
87.5%
75.4% 12.1%
7
17 12.5mg 25mg 50 mg
24 a-HTBZ
B-HTBZ 9- B-HTBZ 0.6
11% 03 0.7% 18 2.1%
1
1 37.5mg
8
Child-Pugh 5 9
12 TBZ 25mg
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Cmax  43.8 ng/mL
a-HTBZ B-HTBZ Trmnax tie
AUCy,
Child-Pugh
o-HTBZ B'HTBZ AUCo.t t1/2
Cmax Tmax R t1/2 AUCO-(
(ng/mL) (hr) (hr) (ng:-hr/mL)
TBZ
b)
43.8+3539 ] 1.009 [17.5£7.81 9| 151109 ©
a-HTBZ
35.0411.2 | 1.00 | 6.10+2.40 | 182+96.0
3054150 | 1.75 [10.1#553%| 247+114
B-HTBZ
18.849.83 1.00 3.68+1.43 | 81.6x71.2
17.4+12.8 | 175 [8.42+6.099| 107517
*
b
c 9 d 8 e 11
6.
7.CYP2D6 !
TBZ a-HTBZ B-HTBZ
CYP2D6 17
125 25 50 mg
CYP2D6 Intermediate Metabolizer IM
a-HTBZ B-HTBZ  Cphax AUC,.. Extensive Metabolizer
EM 9- B-HTBZ  Cpax
AUC,., a-HTBZ B-HTBZ 9-
B-HTBZ CYP2D6
TBZ CYP2D6 Crnax Tonax [ AUC,.,
mg (ng/mL) (hr) (hr) (ng-hr/mL)
a-HTBZ
125 | --.EM__] 5 [10.0:54 [13:04 ] 45:12 [ 752:294
1M 1 33.2 1.0 7.1 202.4
25 ___EM__ | 5 | 468460 |12+0.3] 4905 |204.2+47.5 |
IM 1 59.1 1.0 6.5 267.1
50 EM 5 [92.3+10.6 | 0.8+0.3 4.5+0.9 341.7+81.9
B-HTBZ
125 | --EM__] 5 [ 90s51 [1407] 25:09 [ 230:125
IM 1 29.2 1.0 6.2 141.0
25 ___EM__| 5 | 241451 113403 | 35£15 | 712+19.2 |
IM 1 58.0 1.0 4.5 158.2
50 EM 5 | 45.2+9.5 | 1.1+0.2 3.8+1.2 119.9+32.8
9- B-HTBZ
125 |--EM__] 5 [ 86+17 [16205] 11714 | 951x193
IM 1 3.6 15 16.3 82.1
25 ___EM__| 5 | 17.9+20 | 18404 | 10.6£13 | 205.2£28.1 |
IM 1 13.4 1.0 13.9 166.9
50 EM 5 | 40.1+9.6 | 1.3+0.3| 9.5+0.7 | 379.9+28.8
=+
1 37.5mg
8.
1 P-
12 50mg  P-
0.25 mg
9
In vitro o-HTBZ  P-
B-HTBZ 10
1 37.5mg
2 CYP2D6 n
30 CYP2D6
20 mg
50 mg
a-HTBZ B-HTBZ  Cpax
14 2.4 AUC,., 3.2 8.9
i a-HTBZ 2 B-HTBZ 3
1 37.5mg



9.QT/QTc 12

51 25 50mg
400 mg
2.5 QTcl
400 mg 12.5 msec
25 mg 50 mg 3.6 msec 7.7 msec
50 mg 90% 10.4 msec
10 msec
QTc
1 37.5mg
1
1 13
23 11
UHDRS
TCS
16.534.8 +
-9.7+4.8
-1.13
TCS
+ 95 p *
23 -9.7+4.8 -11.7 -76 <0.0001
a -1.13 t
2 14
19
UHDRS TCS
17.2%5.0 +
24 -11.1+45 48 -11.9%+54 48
TCS
+ 95
12 19 -11.1+3.7 -129 -9.2
16 19 -11.5+4.7 -138 -9.3
24 19 -11.1+4.5 -13.3 -89
32 19 -11.1+5.4 -13.7 -85
40 17 -11.8+4.9 -143 -9.3
48 17 -11.9+5.4 -147 9.1
1 15
84
UHDRS TCS
+
TBZ -5.040.49 -1.5240.67
UHDRS
Part IV
TCS
+ 95% p ?
TBZ 54 -5.04 £ 0.49 -6.02 -4.07
30 -1.52 +0.67 -2.86 -0.19 | <0.0001
-3.524+0.82 -5.15 -1.89
a
2 16
75
200mg UHDRS TCS
14.95+3.67 ==
24 -5.7544.98 48 -5.4945.44

80 -4.6045.55
81
TCS
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TCS
-+ 95 p *
2 73 -3.60 £ 3.07 432 289 | <00001
6 74 500413 605 414 | <0000L
12 73 5.78£3.69 664 492 | <0.0001
24 7 5751498 692 458 | <0.0001
3 58 6.12<461 733 491 | <00001
3 57 5.49 % 5.44 693 405 | <00001
64 2 592500 915 268 0.0020
80 45 4.60 %555 627 293 | <00001
81 41 017 +4.82 169 135 0.8216
a paired t-test
2 VMAT2

o-HTBZ pB-HTBZ

VMAT?2
1.

1

2
17
2 HTBZ [FH]-HTBZ
18,19
20

2.

1 BACHD

21
2 YAC128 BACHD D,

Paired-Pulse Facilitation
22

Tetrabenazine
(3RS,11bRS)-9,10-Dimethoxy-3-(2-methylpropyl)- 3,4,6,7-
tetrahydro-1H-pyrido[2,1-a]isoquinolin-2(11bH)-one

CHj;
CH;
Ci1oH27NOs
317.42
127 131
125mg PTP 100 10 =10

2 Prestwick Pharmaceutical Inc.

3 Prestwick Pharmaceutical Inc.

4 Prestwick Pharmaceutical Inc.



5)Cambridge Laboratories

6 Prestwick Pharmaceutical Inc.

7 Prestwick Pharmaceutical Inc.

8 Prestwick Pharmaceutical Inc.

9 Prestwick Pharmaceutical Inc.

10

11

12

13

14

15
16
17
18
19
20
21
22

Prestwick Pharmaceutical Inc.  P-
Prestwick Pharmaceutical Inc.

Prestwick Pharmaceutical Inc. QT/QTc

Huntington Study Group ~ Neurology.66 366 (2006)

Frank S. BMC Neurology.9 62 (2009)

Pettibone, DJ. etal.  Eur.J.Pharmacol.102,425 (1984)
Scherman, D. et al. Proc.Natl.Acad.Sci.USA.80,584 (1983)
Scherman, D. et al. Mol.Pharmacol.33,72 (1988)

Thibaut, F.etal.  Brain Res.692,233 (1995)

André, VM. etal. J.Neurosci.31,1170 (2011)

André, VM. etal. Front in System Neurosci.5,1 (2011)

540-8575 2 9
TEL 06-6941-0306 FAX 06-6943-8212
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1.8
1.8.1
1.8.1.1
1.8.1.2
TBZ 1971
18 2008
1
() BAF-105-0301 5.3.5.2-1
UHDRS
TCS 18.1-1
UHDRS TCS 18.1-1
UHDRS TCS +SD 16.5+4.8 6.94+4.2
+SD -9.7+48 95% -11.7 -7.6
TBZ 103,004 12 TCS
-1.13%3.71
TCS -9.7 -1.13 t
TCS p < 0.0001 TCS

+SD 8
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1.8.1-1 UHDRS TCS
TCS SD 95%CI a
23 16.5 4.8
23 6.9 4.2
23 -9.7 4.8 -11.7 -7.6 p <0.0001
a -1.13 t
25 -
o
N
S 201
(1]
N 154
=g
B o10-
H T
5 l 1
0
I I I I I I I
1 3 5 9 12
)
9 12
1.8.1-1 TCS #12a #12g +SD
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0 BAF-105-0302 48
UHDRS TCS
1.8.1-2 1.8.1-2
TCS +SD 172450 12 6.144.2

24 6.1+4.4 48 5.8+4.7
12 -11.143.7 24 -11.14+4.5 48 -11.9#+54

TCS 12 48
1.8.1-2 TCS
=+SD |95% +SD | 95%
TCS 19 17.2+5.0 148 19.6
#12a #129 12 19 6.1+4.2 41 8.1 19 -11.1+3.7 -129 -9.2
16 19 5.6+4.2 36 7.6 19 -11.5+4.7 -13.8 -9.3
24 19 6.1+4.4 3.9 82 19 -11.1+45 -13.3 -89
32 19 6.1+4.9 3.7 84 19 -11.1+5.4 -13.7 -85
40 17 5.7+4.4 35 80 17 -11.8+4.9 -143 -9.3
48 17 5.8+4.7 34 82 17 -11.9+5.4 -147 9.1

N N
o [5;]
1 1

TCS #12a #12¢g

_|
-

1.8.1-2 TCS #12a #12¢g
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(€)) TBZ 103,004 5.3.5.1-1
84
9 12 TCS
ANCOVA 1.8.1-3
=+SE TBZ -5.04=+0.49
-1.524+0.67 TBZ p<0.0001 ANCOVA
1.8.1-3 TCS
TBZ 103,004
+SE 95% p 2
TBZ 54 -5.04 £ 0.49 -6.02 -4.07
30 -1.52 +0.67 -2.86 -0.19 <0.0001
-3.52=40.82 -5.15 -1.89
a ANCOVA
ANCOVA TCS
1.8.1-3
TBZ 7 12
3 TBZ p <0.05 ANCOVA
TBZ
(%))
O
|_
*p<005 ANCOVA
0 1 3 5 7 9 12
TBZ 54 54 54 52 51 50 52
30 30 30 29 29 28 29
8 8 12
1.8.1-3 TCS +SE

ANCOVA



12.5 mg 1.8

4) 80 TBZ 103,007
TCS

75 TCS +SD
24 48 80

p <0.0001 paired t-test

5.3.5.2-3
1.8.1-4

14.95+3.67 8.00 23.00
-5.754+4.98 -5.49+5.44

2 81 TCS
80 81 TBZ
1.8.1-4 81 TCS
TCS
+SD 95% p @

75 0.00 + 0.00 — —

73 -3.60 % 3.07 -4.32 -2.89 <0.0001

74 -5.09 +4.13 -6.05 -4.14 <0.0001
12 73 -5.78 + 3.69 -6.64 -4.92 <0.0001
24 72 -5.75 + 4.98 -6.92 -4.58 <0.0001
36 58 -6.12+4.61 -7.33 -4.91 <0.0001
48 57 -5.49 + 5.4 -6.93 -4.05 <0.0001
64 12 -5.92 +5.09 -9.15 -2.68 0.0020
80 45 -4.60 + 5.55 -6.27 -2.93 <0.0001
81 41 -0.17 + 4.82 -1.69 135 0.8216

a paired t-test

-4.6045.55
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TCS

*p<0.05 pairedt-test __

L —
2 6 12 24 36 48 64 80 81
75 73 74 73 72 58 57 12 45 4
1.8.1-4 81 TCS

+SD
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2)
@

17

BAF-105-0301 5.3.5.2-1
TBZ 23 20 87.0%
73.9% 49

1.8.1-5

80

1.8.1-5

23

% 20 87.0

80

% 6 261

% 17 739

49

% 1 43
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@

1.8.1-6

JESS

14

BAF-105-0302
TBZ
73.7% 36

1.8.1-6

19

19

48
100.0%

19

%

19

100.0

95

%

0

0

%

14

73.7

36

%

UHDRS

48

2744

HAM-D-17

95
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®) 80 TBZ 103,007 5.3.5.2-3
80 TBZ 75 74 98.7%
532 71 947% 416
9 5
1.8.1-7
7
1.8.1-7
75
% 74  98.7
532
% 9 120
% 71 947
416
% 5 6.7
UHDRS  Part Part
Part

2.7.4.4
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3)

TCS

48

TBZ

48

-1.13

48
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1.8.2
1.8.2.1
1 12.5mg 12.5mg 1 1
1 1 12.5mg
1 100 mg
1 25 mg 1 2 1 37.5 mg 1 3
1 37.5 mg
1.8.2.1.1
2734
1
@
TBZ 103,004 25 mg/ 1
TBZ 103,005 12.5 mg/ 1
3.3% 25 mg/ 5 16.7% BAF-105-0301
12.5 mg/ 25 mg/ 2 8.7%
12.5 mg/
1 125 mg 1 1 25 mg
@
100 mg/ TBZ
compassionate-use TBZ 103,011 5.3.5.2-4
300 mg/ 65.3 mg/
100 mg/

100 mg/
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1.8.2-1
mg/
+SD
69.02 + 28.92
BAF-105-0301 23 12 125 100
BAF-105-0302 71.88419.09
48 19 48 12.5 100
72.4 £29.54
TBZ 103,004 54 12 125 100
52.92 +27.40
TBZ 103,005 30 5 125 150 @
b 73.19 + 41.62
TBZ 103,007 27 80 125 200
Tlatf)rTl]O:;’s(;iljnate-use 145 S 13 65.3£354
P 26425 125 300 °
a 2
b TBZ 103,004 TBZ 103,007 27
c 1
d 2
A1 1
BAF-105-0301
1 1 3 1 37.5mg
1 25 mg 2 1
1 3 1 37.5mg
2)
@
@
Valeant Company Core Data Sheet CCDS 1.6
1.8.2-2
1
CCDS 1

12.5mg

BAF-105-0301
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1.8.2-2 CCDS
CCDS
4 7
®
BAF-105-0301
SoC
1 1 125 mg
4
TBZ 103,005 5.3.5.1-2

TBZ 125 150 mg/
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1.8.2.2
1)
2
(2) CYP2D6 CYP2D6
Poor Metabolizer CYP2D6 Intermediate
Metabolizer
3
1.8.2.2.1
€Y
@
CCDS CYP2D6 1.8.2-3
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1.8.2-3 CCDS
CCDS
CYP2D6 2.2
In vitro in vivo
a-HTBZ 1 50mg
B-HTBZ CYP2D6 1 1 12.5 mg 1 1
125mg 2 1 25mg
1 125mg
CYP2D6 1 37.5mg 50 mg 1
3 1 25 mg
CYP2D6 1 50mg
1 50mg
PM EM
CYP2D6
P450 in PM
vitro EM
CYP2D6 P450 CYP2D6
CYP2D6 EM
IM 1 50mg
1 125mg
1 50mg
1 3 1
100 mg 1 37.5mg
CYP2D6
PM 1 25 mg
EM 1 50 mg
2.3 CYP2D6
CYP2D6
CYP2D6 a-HTBZ B-HTBZ
50 mg
1 25mg
CYP2D6 TBZ 107,018
5.3.34-2 53.34-3 53344 o- oa-HTBZ
Crnax 14 AUC_, 3.2 pB- p-HTBZ Crnax 2.4
AUC;., 8.9 CCDS CYP2D6
1 50mg CYP2D6
PM CYP2D6
PM 5% 0.3%
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CYP2D6 CYP2D6
CYP2D6
IM 20%
24 3 CYP2D6
M a-HTBZ B-HTBZ Crax AUC
EM BAF-105-0301
IM  Chax AUC EM
a-HTBZ B-HTBZ CYP2D6
CYP2D6
CYP2D6 CYP2D6
Poor Metabolizer CYP2D6 Intermediate Metabolizer
1.8.2.3
1 125mg 125mg 1 1
1 1 12.5 mg

1 100 mg

1 25 mg 1 2 1 37.5mg 1 3

1 37.5mg
CYP2D6
CYP2D6
CYP2D6 Poor Metabolizer CYP2D6

Intermediate Metabolizer
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1.8.3
Valeant
CCDS 9 4 25
606 607
BAF-105-0301
1
1 1 48 BAF-105-0302
1 1
CCDS
MAO
CCDS
( 1. 4.
€y
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1)
1)
@) CCDS
(3) MAO )
3
“) 3 CCDS
®) ©) MAO
CCDS
4)
CCDS
®)
1)
1.
@
2 CCDS
(2) QT QT QT @ QTe
8 ms
CCDS
o ®)
3) CCDS
Syndrome malin
Q) ®
®)

()
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2. 1)
(1)
(2)
CCDS
(3) @
4
®) CCDS
(©) 3
)
CCDS
(4)(®)
(6)

(7)CCDS
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a-HTBZ B-HTBZ

CYP2D6
MAO MAO MAO
CYP2D6
QT QT QT

Torsade de
pointes

CCDS
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4.
23 20
87.0 80
9 391 6 261 5 11
21.7 4 17.4
3 13.0 3 13.0 3
13.0 3 13.0 CK CPK CK CPK
3 13.0
200mg MedDRA/J PT
158 136 86.1 492
41 25.9 36 22.8%
33 20.9 28 17.7% 25
15.8% 25 15.8% 23 14.6%
20 12.7%
CK CPK
€)) 1)
1 5
CCDS
2 Syndrome malin 2)
CCDS
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@
CCDS
5
AST GOT
ALT GPT
vy-GTP
LDH
CK CPK
5.
6.
1
2
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8. CCDS
9.
PTP PTP
PTP
10 9-

B-HTBZ

B-HTBZ
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1.8.3-1

1/3

23

%

20 87.0

17.4

8.7
4.3
4.3

39.1

P PR R R P RPN®OBRRPE RN

13.0
8.7
4.3
4.3
4.3
4.3
4.3
4.3
4.3

[E
N

[EN
N

52.2

P PR R R NDWNO®

26.1
174
13.0
8.7
4.3
4.3
4.3
4.3
4.3

N
o
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1.8.3-1

2/3

23

%

20 87.0

21.7

21.7

4.3

4.3

4.3

4.3
4.3

8.7

8.7

8.7

4.3
4.3

4.3

4.3

4.3

4.3

8.7

8.7

NININ(RP IR RIRP R RINEFE RPINNODNDMNINE RR[(RIR RO OO0
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1.8.3-1

3/3

23

%

20 87.0

[EEN
SN

60.9

P P R R R R RPRRPRRPRRERNNNOMNODND®W-N

30.4
13.0
8.7
8.7
8.7
8.7
4.3
4.3
4.3
4.3
4.3
4.3
4.3
4.3
4.3
4.3

N
(e

(o]
o
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1.8.3-2 1/4
TBZ 103, 004 TBZ 103, 006 TBZ 103, 007
54 29 75 158
46 85.2 19 65.5 71 94.7 136 86.1
19 35.2 15 20.0 34 21.5
11 20.4 12 16.0 23 14.6
5 9.3 2.7 7 4.4
3 5.6 1.3 4 2.5
1 19 1 0.6
1 19 1 0.6
1 1.9 1 0.6
37
28 51.9 11 37.9 47 62.7 86 54.4
8 14.8 6 20.7 21 28.0 35 22.2
10 18.5 3 10.3 20 26.7 33 20.9
6 11.1 3 10.3 19 25.3 28 17.7
5 9.3 1 3.4 1 1.3 7 4.4
1 1.9 1 3.4 4 5.3 6 3.8
2 3.7 2 2.7 4 25
3 4.0 3 1.9
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
2 3.7 2 1.3
2 2.7 2 1.3
2 2.7 2 1.3
1 1.9 1 3.4 2 1.3
1 1.3 1 0.6
1 1.9 1 0.6
1 3.4 1 0.6
1 3.4 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
1 3.4 1 0.6
1 1.3 1 0.6
1 1.9 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
144
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1.8.3-2 2/4
TBZ 103, 004 TBZ 103, 006 TBZ 103, 007
54 29 75 158
46 85.2 19 65.5 71 94.7 136 86.1
27 50.0 10 345 59 78.7 96 60.8
8 14.8 3 10.3 30 40.0 41 25.9
9 16.7 2 6.9 14 18.7 25 15.8
5 9.3 15 20.0 20 12.7
13 17.3 13 8.2
2 3.7 1 3.4 5 6.7 8 5.1
1 1.9 1 3.4 4 5.3 6 3.8
1 1.9 1 3.4 4 5.3 6 3.8
1 1.9 3 10.3 2 2.7 6 3.8
4 7.4 2 2.7 6 3.8
1 1.9 4 5.3 5 3.2
1 19 1 3.4 3 4.0 5 3.2
3 5.6 1 1.3 4 2.5
1 1.9 2 2.7 3 1.9
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
1 1.9 1 0.6
1 1.3 1 0.6
1 19 1 0.6
1 1.3 1 0.6
1.9 1 0.6
1.9 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
162
18 33.3 6 20.7 15 20.0 39 24.7
4 7.4 1 3.4 6 8.0 11 7.0
7 13.0 2 6.9 1 1.3 10 6.3
1 1.9 2 6.9 3 4.0 6 3.8
1 1.9 1 3.4 2 2.7 4 25
3 5.6 1 1.3 4 2.5
1 1.9 1 3.4 1 1.3 3 1.9
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
1 1.9 1 1.3 2 1.3
1 1.9 1 0.6
1 1.9 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
1 3.4 1 0.6
1 3.4 1 0.6
1 19 1 0.6
51
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1.8.3-2 3/4
TBZ 103, 004 TBZ 103, 006 TBZ 103, 007
54 29 75 158
46 85.2 19 65.5 71 94.7 136 86.1
1 1.3 1 0.6
1.3 1 0.6
1
4 7.4 6 8.0 10 6.3
4.0 3 1.9
1 1.9 1 1.3 2 1.3
3.7 2 1.3
1 1.9 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
10
1.9 4 5.3 5 3.2
1.9 2 2.7 3 1.9
1 1.3 1 0.6
1 1.3 1 0.6
5
3 5.6 5 6.7 8 5.1
2 3.7 2 2.7 4 25
2 2.7 2 1.3
1 1.3 1 0.6
1 1.9 1 0.6
8
10 18.5 2 6.9 17 22.7 29 18.4
8 14.8 2 6.9 15 20.0 25 15.8
2 3.7 3.4 2 2.7 5 3.2
2 2.7 2 1.3
1 1.9 1 0.6
1 1.3 1 0.6
1.3 1 0.6
1.3 1 0.6
36
5 9.3 1 3.4 4 5.3 10 6.3
3 5.6 3 1.9
2 3.7 2 1.3
1 1.3 1 0.6
1 19 1 0.6
1.3 1 0.6
1.3 1 0.6
1.3 1 0.6
1 3.4 1 0.6
11
4.0 3 1.9
2 2.7 2 1.3
1 1.3 1 0.6
3
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1.8.3-2 4/4
TBZ 103, 004 TBZ 103, 006 TBZ 103, 007
54 29 75 158

46 85.2 19 65.5 71 94.7 136 86.1
2 3.7 2 6.9 3 4.0 7 4.4
2 3.7 1 3.4 3 4.0 6 3.8
1 3.4 1 0.6

7
1 1.3 1 0.6
1 1.3 1 0.6

1
7.4 8 10.7 12 7.6
1 19 2 2.7 3 1.9
3 4.0 3 1.9
2 2.7 2 1.3
1 1.9 1 0.6
1 1.3 1 0.6
1 1.3 1 0.6
1.9 1 0.6
19 1 0.6

13
1 1.3 1 0.6
1 1.3 1 0.6

1
1 3.4 1 1.3 2 1.3
1 3.4 1 1.3 2 1.3

2

492

MedDRA/J Ver15.0
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1.9
1) JAN
23 7 29 0729 3
JAN

Tetrabenazine
(3RS,11bRS)-9,10- -3-(2- )-3,4,6,7- -
1H- [2,1-a] -2(11bH)-
(3RS,11bRS)-9,10-Dimethoxy-3-(2-methylpropyl)-3,4,6,7-tetrahydro-
1H-pyrido[2,1a]isoquinolin-2(11bH)-one

2) INN

Prop.INN  WHO Chronicle Vol.15, Vol.8, 1961, Proposed International
Non-proprietary Names(Prop.INN)  List 11 Rec.INN  WHO Chronicle Vol.20, No.11, 1966,

Recommended International Non-proprietary Names(Rec.INN) List 6

Prop.INN tetrabenazine

1,2,3,4,6,7-hexahydro-3-isobutyl-9,10-dimethoxy-2-oxo-11bH-benzo[a]quinolizine

Rec.INN tetrabenazine

1,3,4,6,7,11b-hexahydro-3-isobutyl-9,10-dimethoxy-2H-benzo[a]quinolizin-2-one
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B 22-3-B4
JAN (HAAL) : 7hoTnath— sy h
JAN (¥ 4) : Acamprosate Calcium

H
H3C\H/ N \/\/803- Ca2+
0]
R 22-3-B5

JAN (AARA) : 7 h oV
JAN (3% 4) : Tetrabenazine

R UORGEMA

e 22-3-B11
JAN (HAA) @ =L REeF K
JAN (& #4) :Elpamotide

B 22-3-B12
JAN (AARAL) : <F 329 F NHEREE
JAN (3 #4) : Peginesatide Acetate
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1.10

(3RS,11bRS)-9,10- -3-(2- )-3,4,6,7-
-1H- [2,1-a] -2(11bH)-
. CH;

1 125mg 125mg 1 1

1 1
125 mg 1
100 mg
1 25 mg 1 2 1 37.5mg 1
3 1 37.5mg
12.5mg
1 125 mg

mg/kg

>80

>100

>20
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(mg/kg/ ) | (mglkg/ )
30mg/kg/
60
90 0, 10, 30, 60
30 .60mg/kg/
5ma/kg/
15mg/kg/
0, 5, 15, 30 5 15mg/kg/
26 (25,75, 15 (2.5_mg/kg
mg/kg bid) | Pid) .30mg/kg/
3mg/kg/
9 0,1,310 1 10mg/kg/
23 20 87.0
9 39.1%
6 26.1
5 21.7
4 174
3 13.0
3 13.0
3 13.0
3 13.0
CK CPK 3 13.0




12.5 mg

1.11



12.5 mg 1.11 Page 2
2 e e
2 9
24 3 30 87119
10 1
125 mg
12.5mg
1 125 mg 125 mg 1 1
1 1
125 mg
1 100 mg
1 25 mg 1 2 1 37.5 mg
1 3 1 37.5mg

TEL 06-6941-0302
FAX 06-6942-6310
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1)
1
1 1 CCDS
2)
3 13.0%
2
8.7%
4 41
23.3% 35  19.9% 33 18.8% 28 15.9%
25 14.2%
3) CYP2D6 CYP2D6
CYP2D6 PM IM
20%
CYP2D6 IM a-HTBZ B-HTBZ
EM 9- B-HTBZ 9- a-HTBZ
10- B-HTBZ EM
CYP2D6
TBZ a-HTBZ  Cpax 14 AUC., 3.2
B-HTBZ  Cpax 2.4 AUC., 8.9
CYP2D6 a-HTBZ B-HTBZ  Cpax AUC
2008 8 2009 12 2011 4 2012 8
FDA
REMS
REMS

CYP2D6
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E3H (EP21—3) : RBEICETIXE
3.1 H3H (E¥a2—3) BR

3.2 FRARIHRES

3.2 RE

MF &§k (B§&FE S 1 224MF10075, B&ER B : R 24FE4 A 8B, R4 : T FF_FPV)

3.2P BA (L7 12.5 mg)

3.2.P.1 HWARUVLA
EEE S

EHE RE/ABHHE @S R)

3op11 | NDANo NN

Drug product [Tetrabenazine tablets]
20|

32P12 NDA No.Jlllll Amendment [l
I Drug product [Tetrabenazine tablets]

colb

3.2.P.2 HAIBARDRR (ALT TR 12.5 me)
32P1 ZZRTEW

3.2P.3 &E (L7 U12.5 mg)
32P1 2R TFEWV

3.2P.4 FMHEINEE (ALF7PUE&E12.5 mg)
32P1 RT3V

3.2P.5 BMEOEE (ALFTUE12.5 ne)

BEREE EEL /KB (RBRES] RABRYEERER)
3.2.P5-1 32P5 HFOERE

T RIRFUUEE 125 mg ODOMTEN) T —a v

1011
s =

3.2.P.5-2

3.2.P53

3apsa |7 P7NTVVE 125 mg OAFEASY F—va v 202 (FTIR)

27
ST TR 1]
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3.2.P.6 BEZXIIEEYE (ALT7PUHK12.5 mg)
BEEE EE4/FKE/ [RBRES] /AR GGRER)
3.2.P6-1 32.P6 IEEEL IIEEYME
32P6-12 |35 p6 AR ULEENE (ST
GBAN)
3.2P.7T BERUERRE (AQLF7PU&E12.5 mg)
EER EEL/FKB/ [RBRES] /AR ERER)
3.2.P7-1 32.P7 HAIOFHBZONERTR
3%;;111)2 3207 WAOEBREOWRR (EER
3.2.P.8 REM (ALT7IUE12.5 mg)
BEREE EEL /KB [RBRES] ABREHE ERER)
3.2.P8-1 32.P81 HREMRBRDOELD
3%};;;)2 32P8.1 EEMRBROE LD (EER)
[ ]
30pgy |7 NT7NTIVEEILS mg ORMIMFRR (PRBEET, 1264 i*c‘ioiﬁ%)
ot 2833]
%fﬁ%ﬁ*(mm [-
T h T RFVUEE 12.5 mg DFEXTLLEGAER
3.2.P.8-3
) 2739
20 | ¥
T h T RFVUEE 12.5 mg DIERER
3.2.P.8-4
-2834]
R e
F R IRFIUEE 12,5 mg DHEERER (B ‘
3.2.P8-5
2835]
J— I
F R IRFVUEE 125 mg DFEERR (BE)
3.2.P8-6
-2836]
20 2001 [..
T M T RFUUEE 12,5 mg DHREERER (OF)
3.2.P8-7
[--2837]
2 -0
32P5-8 7 NI RFUUEE 12,5 mg ORERAR (FT-IR : ERIERIE) .
2P 2491]
2020 E
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4.1 4
4.2

4.2.1
4.2.1.1
4.2.1.1.1

Pettibone DJ, Totaro JA, Pflueger AB.

4211.1-1 Tetrabenazine-induced depletion of brain monoamines: characterization and interaction
with selected antidepressants.

Eur J Pharmacol. 1984;102(3-4):425-30.

Hong M, Kilpatrick GJ, Jenner P, Marsden CD.

4.2.1.1.1-2 Effects of continuous administration for 12 months of amine-depleting drugs and
chlorpromazine on striatal dopamine function in the rat.

Neuropharmacol. 1987;26(8):1061-9.

André VM, Cepeda C, Fischer YE, Huynh M, Bardakjian, Singh S

421.1.1-3 Differential electrophysiological changes in striatal output neurons in Huntington’s
disease.

J Neurosci. 2011;31(4):1170-82.

Wang H, Chen X, Li Y, Tang T-S, Bezprozvanny |
Tetrabenazine is neuroprotective in Huntington’s disease mice.
Molecular Neurodegeneration. 2010;5:18-29.

4211.1-4

4.2.1.1.2 In vitro

Scherman D.
Dihydrotetrabenazine binding and monoamine uptake in mouse brain regions.
J Neurochem. 1986;47(2):331-9.

42112-1

Scherman D, Jaudon P, Henry JP.

4.2.1.1.2-2 Characterization of the monoamine carrier of chromaffin granule membrane by binding
of [2-*H]dihydrotetrabenazine.

Proc Natl Acad Sci USA. 1983; 80(2):584-8.

Scherman D, Gasnier B, Jaudon P, Henry JP.

4.2.1.1.2-3 Hydrophobicity of the tetrabenazine-binding site of the chromaffin granule monoamine
transporter.

Mol Pharmacol. 1988;33:72-7.

Erickson JD, Schafer MK-H, Bonner TI, Eiden LE, Weihe E.

4.21.1.2-4 Distinct pharmacological properties and distribution in neurons and endocrine cells of
two isoforms of the human vesicular monoamine transporter.
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ALZP U 125 mg 1.12 FHEH—E F41 Page 6

TEES EEL/RE/ [RBRES] /ABRYM ER) /H
]
421125 _Receptor binding screening profile.
2.1.1. [- 0968]
| 1)
I
421126 —Dihydrotetrabenazine IC50 at the sigma receptor.
T (I 1448
el 1 )
Scherman D, Boschi G, Rips R, Henry JP.
42.1.1.2-7 The regionalization of [3H] dihydrotetrabenazine binding sites in the mouse brain and
(23E%&#t) | its relationship to the distribution of monoamines and their metabolites.
Brain Res. 1986;370(1):176-181. (AKX
Masuo Y, Montagne MN, Pelaprat D, Scherman D, Rostene W.
421128 Regulation of neurotensin-contaning neurons in the rat striatum. Effects of unilateral
(BEEE striatal lesions with quinolinic acid and ibotenic acid on neurotensin content and its
binding site density.
Brain Res. 1990;520(1-2):6-13. [AaFFRX]
Thibaut F, Faucheux BA, marquez J, Villares J, Menard JF, Agid Y, Hirsch EC.
421129 Regional distribution of monoamine vesicular uptake sites in the mesencephalon of
(BEEE) control subjects and patients with Parkinson's disease: a postmortem study using
tritiated tetrabenazine.
Brain Res. 1995;692(1-2):233-43. AR ]
4211 ;2_10 Login IS, Cronin MJ, MacLeod RM.
(BZEH) Tetrabenazine has properties of a dopamine receptor antagonist.
Ann Neurol. 1982;12(3):257-62. gipd
André VM, Fischer YE, Levine MS.
4.2.1.1.2-11 | Altered balance of activity in the striatal direct and indirect pathways in mouse
(2Z%&%) | models of Huntington’s disease.
Front in System Neurosci. 2011,5(46):1-11. [AFims]

4.2.1.1.3 In vivoVF BB ER

GEE S EEL /R [RREE] /ABRHYH BER)  Hk
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4.2.1.1.3-1 In vivo binding of [11C]tetrabenazine to vesicular monoamine transporters in mouse
(B3EE#E | brain.
Life Sci 1992;51(8):593-600. [AaFRiwX]
DaSilva JN, Kilbourn MR, Domino EF.
42.1.1.3-2 In vivo imaging of monoaminergic nerve terminals in normal and MPTP-lesioned
(2%Z%&%}) | primate brain using positron emission tomography(PET) and [11C]tetrabenazine.
Synapse. 1993;14(2):128-31. [AFK#RX]
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Moy LY, Zeevalk GD, Sonsalla PK.
4.2.1.2-1 Role for dopamine in malonate-induced damage in vivo in striatum and in vitro in
(2Z%&%}) | mesencephalic cultures.
J Neurochem 2000;74(4):1656-65. (A X]
Naudin B, Bonnet JJ, Costentin J.
4.2.1.2-2 Acute L-DOPA pretreatment potentiates 6-hydroxydopamine-induced toxic effects on
(Z%E%#) | nigro-striatal dopamine neurons in mice.
Brain Res. 1995;701(1-2):151-7. [z ]
Reinhard Jr JF, Daniels AJ, Viveros OH.
42193 Potentiation by reserpine and tetrabenazine of brain catecholamine depletions by
(BEEE) MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) in the mouse; evidence for

subcellular sequestration as basis for cellular resistance to the toxicant.

Neurosci Lett. 1988;90(3):349-53. [AFK L]

4.2.1.3 REMEEHR

4.2.13-7

- [

BEES EE24/FE/ [RBRES] /ABRYHE (BEH) H#
Pletscher A, Besendorf H, Béichtold HP.
Benzo[a]quinolizine, a new type of compounds, with effects on the cerebral
4.2.13-1 . . .
(BEEH) metabolism of 5-hydroxytryptamine and noradrenalin.
Naunyn Schmiedebergs Arch Exp Pathol Pharmakol. 1958;232(3):499-506.
[AFKFwX]
Leubstance I, Lacroix E, Demeester G.
42.1.3-2 . . . o .
(BEEE Some pharmacodynamic properties of tetrabenazine, a serotonin-liberating substailce.
Arch Int Pharmacodyn Ther. 1959;119(1-2):225-31. [AFKFC]
Katsuyama M, Kato T, Narai N, Nakamura M, Katsube j.
4.2.13-3 Reversal by L-threo-3,4-dihydroxyphenylserine(L-threo-DOPS), a L-norepinephrine
(B%E%%l) | precursor of reserpine- or tetrabenazine-induced hypothermia.
Arch Int Pharmacodyn. 1986;283:61-70. [AFKawL]
42134 Cahn J, Herolc.l M. '
(BZEE) [Pharmacological study of Ro 1-9569 (tetrabenazine)].
Psychiatr Neurol (Basel). 1960;140:210-5. [AFK#w]
Carlsson SG, Ahlenius S.
4.2.1.3-5 The effect of amphetamine and L-dopa on tetrabenazine-induced suppression of
(2%&%#) | intracranial self-stimulation in the rat.
Scand J Psychol. 1977;18(2):157-60. [aFkim]
Seiden LS, Andresen J, MacPhail RC.
42.13-6 Methylphenidate and d-amphetamine: effects and interactions with
(2%E%%}) | alphamethyltyrosine and tetrabenazine on DRL performance in rats.
Pharmacol Biochem Behav. 1979;10(4):577-84. [AFRiwC]

Effects of tetrabenazine a-dihydrotetrabenazine and B-dihydrotetrabenazine on cloned
hERG potassium channels expressed in human embryonic kidney cells.
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42138 Tetrabenazine: Cardiovascular effects in the conscious dog by radiotelemetry.
[No. 2418/001]
(20I.I.I)
Effect of tetrabenazine on respiratory parameters in the freely moving conscious rat
4.2.13-9 using whole body plethysmography.
[No. 2418/002]
el ! 1)
Pletscher A, Brossi A, Gey KF.
42.1.3-10 o . . . .
" Benzoquinolizine derivatives: a new class of monamine decreasing drugs with
(BEEE o
GEA) psychotropic acjuon. i
Int Rev Neurobiol. 1962:4:275-306. [aFgaw]
42.1.3-11 Furukawa T, Tokuda M.
(BE%%}) | Effects of rubidium on behavioral responses to methamphetamine and tetrabenazine.
GEAm) Jpn J Pharmacol. 1976;26:395-402. [AFKFR]
4.2.1.3-12 Calne DB, Webster RA.
(2%E&#) | Tremor induced by tetrabenazine.
GE) Br J Pharmacol. 1969;37:468-75. LARFR]
Bogdanski DF, Sulser F, Brodie BB.
4.2.1.3-13 Comparative action of reserpine, tetrabenazine and chlorpromazine on central
(2E%%l) | parasympathetic activity: Effects on pupillary size and lacrimation in rabbit and on
(&) salivation in dog.
J Pharmacol Exp Ther. 1961;132:176-82. [AFKiwX]
42.13-14 Nagayama H, Takagi A, Tateishi T, Takahashi R.
(2%E&#h) | Circadian susceptibility rhythm to neuroleptics: tetrabenazine.
GBI Psychopharmacology (Berl). 1977;55:61-6. [AaFKwX]

4.2.1.4 ENFHEVHEEER

TEE S EEL /R [RBRES] /RAREHE (ER) /H
Furukawa T, Ushizima I, Ono N.
42.14-1 Modifications by lithium of behavioral responses to methamphetamine and
(B3EEH) | tetrabenazine.
Psychopharmacologia. 1975;42(3):243-8. [AFK#wX]
4214 Brown JM, Hanson GR, Fleckenstein AE.
(B2 Methamphetamine rapidly decreases vesicular dopamine uptake. i
J Neurochem. 2000;74(5):2221-3. AR X]
Kuribara H.
4.2.14-3 Effects of tetrabenazine on methamphetamine-induced hyperactivity in mice are
(3E%F) | dependent on order and time-course of administration.
Pharmacol Biochem Behav. 1997;56(1):9-14. [AaZREm]
4.2.14-4 Pettibone DJ, Totaro JA, Pflueger AB.
(B23%E#H}) | Tetrabenazine-induced depletion of brain monoamines: characterization and interaction
(4.2.1.1.1-1 | with selected antidepressants.
ERL) Eur J Pharmacol. 1984;102(3-4):425-30. (AR
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42.1.4-5 Pettibone DJ, Totaro JA, Pflueger AB.
(Z2%E%¥F) | Tetrabenazine-induced depletion of brain monoamines: characterization and interaction
(4.2.1.1.1-1 | with selected antidepressants.

ERT) Eur J Pharmacol. 1984;102(3-4):425-30. (%R Fm 3]
ARz, EHRERE, BRERE SRR, KBRS, EARE TAREE
BATIE, EI%RL, HEARRRM.

(;ggg) BT 0 k= T D ABMEIER &4+ 55 LU 5 538 Paroxctine DFTE)
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SB35 198‘9;94: 189-206. (A

4.2.2 EpEBERR

4.2.2.1 HWERUNYTFT—2avBEE

HEES 224/ RE/ [RABES] /ABRHE RER) /it
[

Partial Validation of a LC-MS/MS Bioanalytical Method for the Measurement of

4221-1 Tetrabenazine, a-Dihydrotetrabenazine and p-Dihydrotetrabenazine Concentrations in
o Dog Plasma

1313/1]
20120l -
[ ]

Partial Validation of a LC-MS/MS Bioanalytical Method for the Measurement of
492212 Tetrabenazine, a-Dihydrotetrabenazine and B-Dihydrotetrabenazine Concentrations in

Rabbit Plasma
[-1323/ 1]

-

Partial Validation of a LC-MS/MS Bioanalytical Method for Measurement of
42913 Tetrabenazine, a-Dihydrotetrabenazine and B-Dihydrotetrabenazine Concentrations in

Mouse Plasma
(3671

Partial Validation of a LC-MS/MS Bioanalytical Method for Measurement of

Tetrabenazine, a-Dihydrotetrabenazine and B-Dihydrotetrabenazine Concentrations in
422.1-4
Human and Rat Plasma

1501/1
Al e =

[14

20 ~2

C]-Tetrabenazine: Studies to Investigate the Concentrations and Pharmacokinetic
Properties of Major Circulating Human Plasma Components in the Plasma of Rat, Mouse,
422.1-5 . o
Rabbit and Dog after Repeat Oral Administration
s

Validaion of an LC-MS/MS Bioanalytical Method for Measurement of Tetrabenazine and
4.2.2.1-6 | its Metabolites a-Dihydrotetrabenazine and B-Dihydrotetrabenazine in Hank’s Buffer

[ 00764/1]
20~ Il

2 20
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Quantitative Whole Body Autoradiography and Excretion Balace Following a Single Oral
42.2.1-7 | Administration of [**C]-Tetrabenazine to Partially Pigmented Rats -
5]

20..I.I-20lll

Quantitative Whole Body Autoradiography and Excretion Balace Following a Single Oral
42.2.1-8 | Administration of ['*C]-Tetrabenazine to Male Mice
(e

20l lil-2B 1

["C]-Tetrabenazine: Investigation of Metabolites in Plasma of Rat, Mouse, Rabbit and
42.2.1-9 | Dog after Oral Administration [-Z
1]

Comparative in vitro Metabolism Studies of 1C-Tetrabenazine (TBZ) with Mouse, Rat,

42.2.1-10 | Dog, Cynomolgus Monkey and Human Liver Microsomes

-

2 2
! C]-Tetrabenazine: Metabolite identification studies
221 | U9 i W
A1 A
4.2.2.2 RN
TEEE FE4 KB/ [RRES] /ABRYH (@ER) Hit
42.22-1 [14C]-Tetrabenazine: Studies to Investigate the Concentrations and Pharmacokinetic

(42.2.1-5 Properties of Major Circulating Human Plasma Components in the Plasma of Rat, Mouse,
N |=JL)- Rabbit and Dog after Repeat Oral Administration
R

5]
20II.E20III

Toxicokinetic Analysis of Tetrabenazine and Dihydrotetrabenazine Plasma Samples from a
4.2.2.2-2 | 90-Day Oral Gavage Toxicity Study with Tetrabenazine in Mice |-
102]

e 11

Toxicokinetic Analysis of Tetrabenazine and Dihydrotetrabenazine Plasma Samples from a
42223 14-Day Oral Gavage Study with Tetrabenazine to Assess Toxicokinetics and Prolactin

Levels in Rats
14

(2o=l‘

Toxicokinetic Analysis of Tetrabenazine and Dihydrotetrabenazine Plasma Samples from a
4.2.2.2-4 | 14-Day Oral Gavage Dose Range-Finding Developmental Toxicity Study in Rabbits

- 1031
cdlllb
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]
Tetrabenazine: Studies to Investigate the Concentrations of Circulating Human Plasma
4.2.2.2-5 | Components in Dog Plasma Samples
9]
SR~ 2 L
Toxicokinetic Analysis of Tetrabenazine and Dihydrotetrabenazine Plasma Samples from a
42.2.2-6 | 9-month Capsule Dosing Toxicity Study in Dogs
(101
el | 1)
4.2.2.3 9%

BEES 2L/ FE RBEES] ABRHHE (BER) JH#
Equilibrium Dialysis of 50, 100 and 200 ng/mL Tetrabenazine,
Alpha-Dihydrotetrabenazine and Beta-Dihydrotetrabenazine in Human, Dog, Rabbit, Rat

4.2.2.3-1 Y oo
and Mouse Plasma for the Determination of Plasma Protein Binding

[-001]
20 ~20l 1
4.2.2.3-2 | Quantitative Whole Body Autoradiography and Excretion Balace Following a Single Oral
(4.2.2.1-8 | Administration of ['*C]-Tetrabenazine to Male Mice
LRL) (oS!
4.2.2.3-3 | Quantitative Whole Body Autoradiography and Excretion Balace Following a Single Oral
(4.2.2.1-7 | Administration of [14C]-Tetrabenazine to Partially Pigmented Rats

LREIL) I B

20l Hl~20l
4.2.2.4 R#H

HEEE ’ EEXL /KB [BRBES] (ARYE ER)

4224-1 [‘4C]-Tetrabenazine: Investigation of Metabolites in Plasma of Rat, Mouse, Rabbit and

(4.2.2.1-9 | Dog after Oral Administration

LRL) | B
2 2

42242 [’4C]-Tetrabenazine: Studies to Investigate the Concentrations and Pharmacokinetic

('4 2 2 1-5 Properties of Major Circulating Human Plasma Components in the Plasma of Rat,

= Mouse, Rabbit and Dog after Repeat Oral Administration
EEL)
s

20080~ 2

4.22.4-3 Tetrabenazine: Studies to Investigate the Concentrations of Circulating Human Plasma

(4.2.2.2-5 | Components in Dog Plasma Samples

LRL) | @
20l -0l
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&22‘22'41- ftll [ "C]-Tetrabenazine: Metabolite identification studies
LRAL) 20 ~20 | 1Y

42.24-5 | Comparative in vitro Metabolism Studies of '“C-Tetrabenazine (TBZ) with Mouse, Rat,
(4.2.2.1-10 | Dog, Cynomolgus Monkey and Human Liver Microsomes

ERIL) [-26]
- —

Comparative in vitro Metabolism Studies of alpha- and beta-Dihydrotetrabenazine
42.2.4-6 (0-HTBZ and B-HTBZ) with Mouse, Rat, Dog, Rabbit and Human Liver Microsomes

0 1] &% 1]

4]

4.2.2.5 HEit

arE T ‘ EEN /KB (RBRES] /ARME ER) JH#

4.2.2.5-1 | Quantitative Whole Body Autoradiography and Excretion Balace Following a Single Oral
(4.2.2.1-8 | Administration of ['*C]-Tetrabenazine to Male Mice

LRL) | [-08]
2ill~zol!l

4.2.2.5-2 | Quantitative Whole Body Autoradiography and Excretion Balace Following a Single Oral
(4.2.2.1-7 | Administration of ['*C]-Tetrabenazine to Partially Pigmented Rats

EREL) 5]
NEY 11 % 1] | -

4.2.2.6 EYBEFHEMBEER
HEES 5%/ RE/ [ABRES] ([ABRYHE GRER) /Hl

The Assessment of Tetrabenazine(TBZ),a-OH-Tetrabenazine (a-OH-TBZ), and

B-OH-Tetrabenazine (B-OH-TBZ) as Potential Substrates and Inhibitors of Human Pgp In
Vitro

E 0
cdilib

4.2.2.6-1

4227 ZOBOEMIERS
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4.2.3 SHHER
4.2.3.1 HEERESEMHHR

BEE S EEA /B [ABRES] /ABREE ER) JHM
]

Acute Toxicity of Tetrabenazine, Some Intermediates and By-Products of the Synthesis,
4.2.3.1-1 | Degradation Products and Metabolites (non-GLP)

& 1)

4.2.3.2 REB/SEHHR
BEES | 254/ RB/ [ABRES] /ABRYH BER) /il

1!—Day !!ral Gavage Toxicity Study with Tetrabenazine in Mice (non-GLP)

[8887]

423.2-1

[ 105]

)y 11 all

42320 90-Day Oral Gavage Toxicity Study with Tetrabenazine in Mice (GLP)

|

20 ~200 1

14-Day Oral Gavage Study with Tetrabenazine to Assess Toxicokinetics and Prolactin
4.2.3.2-3 | Levels in Rats (GLP)
)

Tetrabenazine : 4 Week Toxicity Study in Rats with Administration by Gavage (2 times
4.23.2-4 | daily) (GLP)

200, 2

[19371]

Tetrabenazine : 26 Week Toxicity Study in Rats with Twice Daily Dosing, Administration
4.2.3.2-5 | by Gavage and 13 Week Interim Kill (GLP) (+ Histological Evaluation Extension)

[20730]

A 7-Day Oral (Gavage) and Intraperitoneal Neurotoxicity Study of Tetrabenazine in Male
4.2.3.2-6 | Wistar Rats (GLP)
il 7320011

200 I~ 2

42327 15-Day Capsule Dosing Toxicity Study in Dogs (non-GLP)

[-100]

20 2

4232-8 9-Month Toxicity Study in Dogs (GLP) (+ Neuropathology Extension)

101]
200 R~ LI el
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4.2.3.3 EEFMEHEER

‘Qﬂ%%l EEL/FB [RBES] /ARHE @ER) AH#

Tetrabenazine: Testing for Mutagenic Activity with Salmonella typhimurium
4.2.33-1 | TA1535,TA1537,TA98 and TA100 and Escherichia coli WP2uvrA (GLP)

[19082]
200 ~2001
a-Dihydrotetrabenazine: Bacterial Reverse Mutation Test (GLP)
4233-2 [-)01/I2467]
20 20
42333 B-Dihydrotetrabenazine: Bacterial Reverse Mutation Test (GLP)
23 _—oo3/f463]

20 ~20

Tetrabenazine: Chromosomal Aberration Assay with Chinese Hamster Ovary Cells in vitro
42.3.3-4 | (Complying with EC (Annex V) and OECD 473 Guidelines) (GLP)

[19406]
20020

a-Dihydrotetrabenazine: In Vitro Mammalian Chromosome Aberration Test in CHL Cells

Lo ( ) [-)/. ]
1
.l

200 2

B-Dihydrotetrabenazine: In Vitro Mammalian Chromosome Aberration Test in CHL Cells
423.3-6 | (GLP)

| of A
2’ill~20l.ll L

Tetrabenazine: Micronucleus Test in Bone Marrow of Rats
4.2.3.3-7 | Oh + 24h Dosing and 48h Sampling (GLP)

[19434]
2 ~200R 1

In Vivo Mouse Micronucleus Assay (GLP)

116]
- ol

4.2.3.4 HARESRER

4.2.3.41 RPENAREHER :
gEES EEL /7B [RBES] /ABRIE @EH) JH#i

423.3-8

94-Week Oral Gavage Carcinogenicity Study with Tetrabenazine in Male Rats (GLP

(N 122]
B 1120 11

4.234.1-1
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4.2.3.4.2 WXL A REHER
BRES ZEk /7 (RBES] RBHm (En) /Hk
. ]

4-Week Dose Range-finding Oral Gavage Toxicity and Toxicokinetic Study with
4.23.4.2-1 | Tetrabenazine in C57BL/6 Mice (GLP)
(o

26-Week Oral Gavage Oncogenicity Study with Tetrabenazine in Model P53N5-T
4.2.3.4.2-2 | (Heterozygous) Mice (GLP)

110]
EEE-omI .

200~ 2

4.2.3.4.3 ZFDHOKER
BAEYAP

4.2.3.5 AERESEHER
BEES E2EA /KB (RBES] JARME BER) /it

Oral (Gavage) Fertility and General Reproduction Toxicity Study of Tetrabenazine in Rats
423.5-1 | (GLP)

-
20 2088

Oral Developmental Toxicity Study and Pre- and Postnatal Development Study with
4.2.3.5-2 | Tetrabenazine in the Rat (Segment II Study) (GLP)
|_- 106]

20 ! ot

Oral Gavage Dose Range-finding Developmental Toxicity Study with Tetrabenazine in
4.2.3.5-3 | Rabbits (non-GLP)

103]
200 RE~2 ol

4235.4 Oral Developmental Toxicity Study with Tetrabenazine in Rabbits (GLP)

104]
- [

Oral Developmental Toxicity Study and Pre- and Postnatal Development Study with
4.2.3.5-5 | Tetrabenazine in the Rat (Segment III Study) (GLP)
|- 106]

20 I~ N

200N 2

4.2.3.6 BEFRIHERER
ALY
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4.2.3.7 Z0H0EEHER

BrEs

EE4 KRB, [RBRET] RARNE RER) (H#

- I

Tolerability of Prep.1-9569/12 in Chronic Oral Administration to Rats (non-GLP)

@ | 1]

42.3.7-1 [55539]
1 .
and
42372 Campatibility of Prep.1-9569/8 with i.p.-dosage to rats over a year (non-GLP)
- [55537]
EIQI'IP
42373 Tolerability in Chronic Subcutaneous Administration to Rats (non-GLP)
o [55555]
193
I
4237.4 | Chronic Toxicity Studies of Nitoman (TM) (Tetrabenazine) in Dogs (non-GLP)
o — [13949]
4237.5 | Chronic Toxicity Studies of Nitoman (M) (Tetrabenazine) in Monkeys (non-GLP)
el [14623]
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