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Fatigue in Japanese Patients with Parkinson’s Disease: A Study Using Parkinson

Fatigue Scale

*Yasuyuki Okuma, MD, Satoshi Kamei, MD, Akihiko Morita, MD, Fumihito Yoshii, MD, Toshimasa Yamamoto,
MD, Shiori Hashimoto, MD, Hiroya Utsumi, MD, Taku Hatano, MD, Nobutaka Hattori, MD, Miyuki Matsumura,
MD, Kazushi Takahashi, MD, Shigeru Nogawa, MD, Yuka Watanabe, MD, Tomoyuki Miyamoto, MD, Masayuki

Miyamoto, MD, and Koichi Hirata, MD

*Department of Neurology, Juntendo University Shizuoka Hospital, Shizuoka, Japan

ZDZ e EEEREE OB, KFRLZEEAD
IN—=F>2f" (Parkinson's disease; PD) B&%MH
ICBNWTRFSDEEREZDEFSHFZ1E51d S ET
hD. AHEEETIE, PDBEEDEFDAZFMI DLD
THA iz 16 IBEN 'S4 5 Parkinson Fatigue
Scale (PFS-16) ZfER LTz, ANEHBR T2 IIERFE
D7ELVPD BE 361 flaWRICEBEICKDIEEHLY
FECHABEAREICEIDE5HHNEEZTLY, PFS-16,
Unified Parkinson’s Disease Rating Scale, Zung's
Self-Rating Depression Scale, Parkinson's Disease
Sleep Scale (PDSS), PD B2EM4EEDE (quality of

N—F2VU R, By, BRES, £E0E
GV, KR, 5T —F Y K
(Parkinson’s disease; PD) Z (3 U & 3 5 it B
T, THOHRB LS ALNLIETH S s JEI7% kK
2% PD (3 40% % L1110, [l 47 i oD o 0 AR R &
0 HWFH ORI —EHL THEWV Y, ZORWVERERIC
Lb o, JEHICNT 23R+ AT AL,
BEDEIRDOE (quality of life; QOL) (X195 Hipa L
VI ETHMNBE SN T3 %, FEEIZ, Shulman 5
(3 PD BED 42%03¢ 57 DFEL 2R L TV 212 H D0 b
59, 20O X5 REBZHE L T Y it R E (&
4% T &b ol L W5 LTV 4 %, 7z Shulman 5 (3,
15D EDIEHERD S B, BERIA R HBIE TRV
FERIZIEST TH oI 2 HHEHL T3,

S DITERFZITEAEHLEDICEN TR,
SHE, B DR MIMEMRREE & > 7oA B I B

life; QOL) |CB8 9 2ERIZE CTHSD Parkinson’s Disease
Questionnaire-39 (PDQ-39) Z&HfiL 7z, 5 (F
PFS X7 3.3 LAL) 13151 6 (41.8%) IZ58

Sz, BEOCZAT 1 v IEIBAATIE, ESDEE
ICBRICEEY DML Z RIS PDSS & PDQ-39 D& X
O7ThHhofce MODICET DRI IATIIBELEFSATF
TIIEHDfz. AHBROER, HAANPD BEEDEFSD
BERIIKEELARICE N &, IIEREEEH
SZEIEHDN, EHISLEBIMIILIFERTHDI L
WS MG DI, K5 IF QOLETEBRICEET D
1=, EREEDABE SHOISABENNT AN EETHD,

Movement Disorders, Vol. 24, No. 13, 2009, pp. 1977-1983

BLEZLNTE M0, UL, 5 OF5H-FICH
T2 TE—ELIHEPB LA TR, 2DLD
EA—BOHED 1D LT, /vy xz—0BS T
&, BROREGIR D L D ol EZBNS,
BEDRERTX, 19 D% L DM EEEINEH HILD—
WTHZAREMIVREN TV SH3, ZHUS L > T D
BEOHIERDPEZICHATE 2DFTldAW Y, HlZE,
19 DORMEMRFEE D7 PD BBE T, 20D 40% THET
P I TV 3 37,

257 DFTAMI % Fatigue Severity Scale (FSS) 7% & %%
HEN, ZNHDA—)VIE PD TOZLENHERS 1
THHT, PDICKEMTH A 2, fgili, Brown 53
16 HH 5 7 4 A Rz &, Parkinson Fatigue Scale
(PFS-16) ZBFEL7z By COATF—VIF, /8—F 2V
Jod (Z B U 72 SR IR 7 ORISR E L T T A > & A,
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PD Dt E) - IEEERREIR & DO FEE L NRICR S LD
BMEHBRE SN TS, FhoZiEtREEO H
fZ, KEEZRHAAND PD BEHEMIC I T 2% 04
JER LR A M52 L THY, PFS-16 #H T
HHTORBTH B, 15 ORMEAREEZ E, K5 %25
I B OHFEBICDNT Y, ZYMELVHERI ATV A
= HOTHE L7,

L BEBIOLE

BEDER

AN D SN [HE L 72 30 i %8 2 2 fIFEME PD D
B OHGER] 411 Hl 2 @R & LT —REBK L T2, 5
YE PD DE#E % b ERINERE IR IE S 2, & DR
&AW BE BN 2 S & 9 B fRENRHE D T o 720 A
Al 13 2007 4 1 A A5 12 HICH 0 THA D BRI 12
H2 11 OERR WL (Kanto Parkinson Study Group)
THEML 7z % & L BHT (X EH R LN 5,
Z O Study Group D A > /3—(%, HAA PD H& DR &
FHORE R, O DHEIR & W B DR E (nocturnal
disturbance) & DBIRICEY 2 SeDalf & (ZIZ R — 2 >
IN=TH 2% " & 41 HID S5 361 Bl 2 A i1l
AN, Y D 50 BUIFRIN L 72 BROLL7CBE DS B,
21 3o, A, 1R rERpOR, e, BHRZ, i,
@@Wﬁﬁ%@%@ﬁ%&&@ﬁ@ﬁ$ﬁboto%D
D 29 PN FERHIED D > T 72DFRIN L 72, FRHIBERE
9 (X Mini Mental State Examination (MMSE) T ‘ﬁyﬂﬁb,
A7 24 JHA Z A HVEDFRIE L L7z 78, BE DT
iEff (£ SD) 13 66.5 = 9.2, “FHIRHRIIHIL 6.6 £ 5.1
FTH-oT,

fiZEVE PD @72 Hiid, UK Parkinson’s Disease Society
Brain Bank D RiZWikEHE ¥ (CHEHLL 72, PD &
TN A, ZCERHRIE, iR, ZEALENED 3 F
RDOIBDRLEH 1 DEHTEHELER LI, WG
ERIRESERIT LICEE DO T, DR D S—F >V Z XL,
Thbb (1) AV S—F V=X L, 2) MW —
FUVZAL, 3) FEEDS=F VAL GETTVE
N/ VARt IR VVEILE 28 1E 2 (i N 4= €T
BAEAER L) (BRI L7,

S
42361 filicRI L, FEiZe PD WM, FEFIMEHE, Hoehn
and Yahr (HY) 43JH %, Unified Parkinson’s Disease Rating

Scale (UPDRS) Part Il GEEHHES) DA77 > K&, [H
— O FFAli % 17 > 72 # 9 DIE, Zung's Self-Rating
Depression Scale (SDS)** % VTR L7z, SDS (FH L
AR DH AN EE LTRSS HWARTEY, Xa7
DENZ EH D DAY, PD DI DDOFE I SDS %
AL S ETIZH L Db B 2, MR F (L
2 DS DFAEE & [l BkIC Parkinson’s Disease Sleep Scale
(PDSS) % FH\ TRkl L7z, PDSS (3, PD Bl
MRREE I3 2 M L7z 1S BEHD» A0 (THE] 1K),
WEAET AT 50 THS (Tabh, MRS ICH
UKD E 572 2 VIRE) . PDSS (2L Y, PD ICHF
T 7 2 R MENRCR 8 2 R C & 5, HEEW LolEE &
QOL (%, Parkinson’s Disease Questionnaire-39 (PDQ-39)
HAGEN Z W TRfli L 72 2 C OB RIS, wl#k,
HEAIGENE, SEIMERE, A7 427~ (), tham
L8, WA, ala=Fr—Tar, FRNAPED 8 4
HTRaA7LINTV S 7%, JE57 DRI (X PFS-16 %
725, PES (X 16 BIH 5740 (ThiE] S, &8
FHCHIL TE 572U TRELZV] Y TEEL LWV TE
LHETHRWV] TR E2) ESETEES] OFdhbH
% &#IRL, FhZFhl1~5&2a71td %, PESD
MEAITIE, EEHHZBELIZFEOVEHEE LTHEM
32 (H#iPA : 1.0 ~5.0). PFS (CBIT 2 JEHiC B T
AT 33 LA R L T UE, Y A REN T S
BB R 84.7%, FREJE 82.1% ChBICRETE /- L
WEINTV D, Lci>T, SRIOETRIEI DM
%Ry MA7HELT 33 ZERHLT,

PFS (X PD #F D7 27l ili 2 & 5 T A 3T
WE D, AREBTES R L T — 2B LT,
BEOWME £/ 3EHEOH» S, Fie—EI ¥/
FOSIE T 20Ot IR 100 B 2 88k L 72

fREtERR

KA X SPSS ¥ 7 M7 = 7 version 15.0 (SPSS,
Chicago, IL) % L7z, ANGERTIRIAEREINH BKEE
% 0.05 IZFEL 72,

EFDHDEBEEHREREFOLBNWEEHOE2ZTHOD
ZDFHH

JE 57 D I % B RE LTS D2 WO RO M2 ORI,
HNMCVR RS (L-RF2%) #GnEo HigIiX Fisher
O EAMERIE 2 WV 7o PR Ay, ReRs VI, H
ﬁﬁaLmDRSPmtm<@QﬁE),137,SD51:7,
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PDQ-39 A7, PDSS A7, MMSE A2 7§ 3% 2
HEMBO M D #E, Mann-Whitney O U #ixE % F TRt
filiL7zo PFS A7 LIRAIFHE & OB L Spearman D
MERZAHBERE TR L 72

PD ICHITDEFDRERAFDZEOASRATAY D
1) 53 4

PD & DR O T ORI X ZEA D AT 1 v
Z oM % i 2eo 985 0 "0 ERA R L LT, PFS-
16 DI 237 H333 KD EICIZ 0%, [ A3 7H333
PLEDBEICIZ 1 230 ST, AR, (1) FEf
BEAE S (%, 280, ) HEW BN (4, 3280, )
UPDRS Part I #EEHES) DA77 (ZH), (4) SDS A
a7 (9%, (5) PDSS Aa7 (9%, (6) PDQ-39 %
ay (FEE), (1) L-Fsfgh (kL=0, V=1 &
L7z. 512, PDSS DFHHA QAT # MV LA ET 2%
HOYVAT 4 v ZEESHi 2170, PDQ-39 @ 8 47D A
AT EMABETEZEOY AT 4 v 7SS
1otz

O

PFS A7 33 T4y 37z 2 DOBE RO NIFEEHAN -
B PRIVRF % Table 11225499 %, PD 84 361 DGR
T HME 166 i, ZME195 WITH 2 MR O 4 (X
66.5 1% (P34 ~ 90 i) , SFHIRER I (X 6.5 4 (HEPH:
05~324)), FHPFS 2a7 33l kL TE#RL
Worid, HBE IS 41.8%) ICER® S Niz, f B

Table 1 HE DAL - EiRETEFE

Without fatigue With fatigue

(PFS < 3.3) (PES > 3.3)

(n = 210) (n = 151) P value
Age, yr (SD) 65.9 (8.9) 67.7 (9.4) 0.049
Sex, male (%) 43% 50% 0.241
Duration, yr (SD) 54 4.3) 8.2 (5.8) <0.001
H&Y, on (SD) 2.1 (0.7) 2.7 (0.7) <0.001
H&Y, off (SD) 2.3 (0.9) 3.1 (0.9) <0.001
UPDRS, motor (SD) 19.3 9.1) 253 (9.4) <0.001
SDS (SD) 41.0 (8.5) 47.9 (8.8) <0.001
PDQ-39 (SD) 32.8 (24.0) 68.8 (26.7) <0.001
PDSS (SD) 123.6 (19.7) 99.2 (26.6) <0.001
MMSE (SD) 28.2 (1.9) 27.9 (2.0) 0.143
Levodopa (%) 64% 89% <0.001

H&Y = Hoehn and Yahr 475, UPDRS = Unified Parkinson’s
Disease Rating Scale, SDS = Self-Rating Depression Scale, PDQ-39
= Parkinson’s Disease Questionnaire-39, PDSS = Parkinson’s
Disease Sleep Scale, MMSE = Mini Mental State Examination,
Levodopa =L 7K R85

100 Bl CEIAER @ 66.1 %, HiPH @ 42 ~ 85 %) D
¥JPFS 22713 1.84 (SD:0.74) T, PFS 227 33 A
FERULEHEZ S0 (5%) OATH-oIz, MEED
A AT+ 2 A (SD) 3332 Th-o7/zo,
Brown 5 BOSNRE LAY AT 27 331378 EE
Zbhi,

BFEDHDBEHERFOLNWEEHDEZTHD
=

Wt Db 2 BEFELWHOLVEBEHORLER O
Table 1 ICEEKIT 5, FIREMITIE, HY 28, K5
UPDRS Part Il GEH)HEST), SDS, PDQ-39 D% AT (T,
WH Db LEBEDIZIVIEHORCEHEHLVOE
h572,PDSS A7, KT Db % BAEARDHEITKD >
7z RRTH-72)o L-F2DEGHEB L L-FD
SRR T D5 2 IBEREDIZ D D3Eh2 o7z, Table 2
RS &9, PRS A7 LHiRINEEE (T 7abb, &
filiIRG A, W IR, HY 438, UPDRS Part IT GEEYHEST)
A 37, SDS A2 7, PDQ-39 A2 7, PDSS A1 7,
MMSE A7) &DMICIZABLRMHEADIZED SN,

PD ICHIT DK EEEET DMIIETE

W& ORLEVEICT 22 Ea Y AT 4 v 7 [l i
DFGHD 5, PD & D57 & B 2 1 B A M 280,
PDSS 7l & 2 WEIREE S (4w = 0.979 (95% CI :
0.967 ~ 0.991),p = 0.001) £,QOL{XF (PDQ-39) (4w
A= 1.037 (95% CI: 1.024 ~ 1.051), p < 0.001) TH
% 2 ehuRENIz (Table 3), I, #15> (SDS),
UPDRS Part T GESJHES]) TR L 7-3EB#EHRE, L-K /%

Table 2 H#H& D PES 2 27 & [HIRITE4 & DB

Spearman’s rank-order
correlation coefficient P value

Age, yr 0.124 0.014
Duration, yr 0.305 <0.001
H&Y, on 0.409 <0.001
H&Y, off 0.422 <0.001
UPDRS, motor 0.339 <0.001
SDS 0.450 <0.001
PDQ-39 0.667 <0.001
PDSS —0.489 <0.001
MMSE —-0.118 0.021

AHBE L Spearman O NEAAHBA R 2L CREM L 72,

PFS = Parkinson Fatigue Scale, H&Y = Hoehn and Yahr 43 %,
UPDRS = Unified Parkinson’s Disease Rating Scale, SDS = Self-
Rating Depression Scale, PDQ-39 = Parkinson’s Disease
Questionnaire-39, PDSS = Parkinson’s Disease Sleep Scale, MMSE
= Mini Mental State Examination
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Table 3 57 & DBH#PFICE $ 2
ZHEOZ AT 1w 2 ol kR

Odds ratio 95% CI P value
Age 1.016 0.985-1.495 0.295
Duration 0.991 0.934-1.051 0.757
UPDRS motor 1.010 0.977-1.044 0.550
SDS 1.029 0.992-1.067 0.121
PDSS 0.979 0.967-0.991 0.001
PDQ-39 1.037 1.024-1.051 <0.001
Levodopa 1.895 0.892-4.022 0.096

UPDRS = Unified Parkinson’s Disease Rating Scale, SDS = Self-
Rating Depression Scale, PDQ-39 = Parkinson’s Disease
Questionnaire-39, PDSS = Parkinson’s Disease Sleep Scale,
Levodopa = L7k R/ s 4.

£e5:2 EOMORFIC 3 A B L BEIED S h o7,
UPDRS Part Il GE#J&ES)) A2 7 DbV ICHY /8%
COETNVMCHAANTZEO D AT 4 v 7 a4 T
Meat U7zhs, HY 508 d 720859710 BB~ 2 4y
BT h o7,

LR 7T ODEH L L HICPDSS DFRHHZZERY
AT 4w 27 [l s TR G L 7c 8, AR SR,
MEIR I X 2ol (JEE 14) v Xb= 0859 (95%
CI:0.778 ~ 0.950), p = 0.003) &, &I Toffl AEAKIC
B RIEE (HE9) v X= 1194 (95% CI: 1.033
~ 1381), p=0017) TH o7z, PDQ-39 D 8§ DD/l
BENZNMVERE L CGHHiLIcZEO D AT 4 v 7
RN TE, WEMECEd 2 Aa7 OF v XLh= 1074
(95% CI: 1.035 ~ 1.114), p < 0.001) &, PBEUCEHT 2
a7 [Fv A= 1.134 (95% CI:1.009 ~ 1.275), p
=0.034] TPFS Aa7 % TMITE S ZLHRaEnic,

Bz %

AR TIE, PD RN RETH S PFS-16 Talili
T2L, HAANPD EBHD 41%H35588 )% D57 2 &L T
52 EHIRE NI, TAUTKIL, Tk —BS N
WHHE T, TOAF— L THRHNLTHMEEL2 LD
B OFIERIE DO TR o7,

1993 41213 PD O F7ICET % 2 DORABRAG R D3 FE 4
INT %, Friedman 5%, BIFEZHOTPD 7Y =v
2 %52z LIz PD I S1 o5 = st Lz 's 2hb
D EH TIEZRMERALAE (VLS 2 S SF FSS Aa Y
PER® 547z, Van Hilten 503, #15 DD 7%\ PD B F
90 BT DHIER 2N, HHED 43%@EDOH
DY Z 2Tz M LT3 2, Karlsen 5 (3 HUSAE(T:
DT = — NPDEEF 233 [ID 5 5 44%H3E 57 % 3k 2.2,

Shulman 5 (ZFEABED 72\ > PD B4 99 HlD 5 5 40%H3E
iR AT E WS LT A 8, i T, Earlier vs. Later
Levodopa (ELLDOPA) EiiREER 2 128 Bk S A7 16 5
D VEIPD BEFH IR — N THEFVIRFT ST 5,
O TIE, A& 349 B 128 Bl (37%) HIN—AF
A RS BESH Y] EnBIh, 42 8BICIIHIERD
50%IC % T EAL72?, DK~ DRGEIE, WORGEEIE
THEMS NI THE SN TV 2 PD BETOREI O
FOHIERZENTZHDTH S,

BEicIi S il 1 DT, FEWRIHN, %R EE
J& (UPDRS Part Il GEEJHES)) A7 B X OHY 58],
5D, L-R/SHEHEY L B 2 T &5 2 LT
TRaNz? ZORMRITTR 2 OFBRFE R &7 E L2,
512, W2 FBIHERN THMEIRREEOFE L QOL K KT
hBrIlw#RM LI, UL, PDDMITIREHEL D,
FEICE DEBHIEIICH G LT D0 %2250
BEEL WV, B2, R ORE OERE T E SRRk
HHELET, W5 DRV, HL TV 25 —F
VY UREORRbEVWEEZLND, B2 I hE
FA, LilOWFR2MARELIZER I AT 4y
[l 23 Mt CIE 57 DM BIN 7 %2 58l L 72, Z OFGH, HElk
fF & QOL X NOAVHERMVIEZRTHY, PD D
WD, EEAERE, 401D DRDIRIE A E A M AR TR Ry
DL ST,

M AR B 55 & H i R (excessive daytime sleepiness;
EDS) (&, PDBEDRMEE L TL OS5 %, PDSS
ZHOTHRADFEML7HANBE 2N G L LIGHRT
(X, PD B (IATHBEERE X 0 b HEE DMK 2H L,
EDS &RLHENERE & OMICH SR MHBILEED 5 iz 1415,
Fe DR TR A2 NS 2 Wi Lo 7c. 1857 & MEAREE
THE OB IR INT &2, LK FORiIER
WENKES 553 PD DI ORI FINCHE S USER FThH
5Ll d e h o7z, Alves 572113, ZHEO
DAT 4w ZEET VR OIEHT (7 1 o Bk
FHTEL) EDS S e B2 2L &R L7, LTc
Do, AGERDS, PD RPEAIEIR 2 4 — L TRl L 72
MEMRRE 3 L7 L OH B MBEZZER I AT 4 v Z[H
i TR IR OB TH %,

PDSS O HZINICHAANTZEOA D AT 4 v
R 3T 24T o P ARG I, 5 (3, BRI & % ek (|
H14) Zbhic Toff] fEfRIC X 2 wHEE (HH9) &
HRECHEEL TV, EDS (HH 15) L B#EIHET
Feholz, ROBEEHZFIET 2L, MIKICK 20K
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M ORE RIKBICHENTOTIROEIEL Z) 23§57
EHECHBET 203 HFHNTHEEEZLNS, S
DT —Zh5, H5DH 5 EFHFFRIH I 2 KT T
WBHREMEA RIS NG, TR, #IEDNEY %k
2 % B ORI I D3RR s O R R (PR, TR
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Placebo Levodopa 150mg Levodopa 300mg Levodopa 600mg Any Levodopa
1a: Cumulative Frequency Curves for Percent Change in UPDRS Motor 1c: Cumulative Frequency Curves for Percent Change in UPDRS Motor
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Vertical lines indicate median change from baseline.
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B (%) 2T 5L, 77 REETRARELELY
Blesnichs (p=0001), L-RRFETRAEZRZLE
Db o7z (p=0.15) . 4 L- R S GHHE D~—
AT A Wh 5 9 3lIKED UPDRS Part I GEEjEES) A

DZALDFEPHIZ 92.9% DUE~ 85.7% DHAL, ~—2A
FA W5 24 FHIRETIE 100.0% D UEE~ 242.9% D HEAL
Thoteo =7, 77 eRELHEHEDN—AF 1 U
75 9 MIRF> UPDRS Part T GEEIHES)) A7 DZALD
HiPAIZ 86.7% DU~ 160.0%DEAL, ~N—AF A VI
5 24 HIFFTIE 87.5% DB HE~ 112.5%DEALTH > 72,

UPDRS Part Il GEHIHES]) AT DR—AF A VIRH
5 9 REE KON 24 B TOARILHE (%) &Z{boffnt
il (FEA27) ORBEHHERISHR % Figure 112137,
s olliiE, ZORERMTEENLSSVDOHETED
BEDORILVBE S ZRL TS, ke LTH
RKEMN RS2 — 258 50, HHE L- R/ STl
37 OGHAREV) ICmBL, AR L-FSBL»
77 R TRMEFREATT IEAVNS V) ICmB L7z, L-
R $HER A&+ B-CIT SPECT T K783 > R ZIGMEDOH
HHE, R HWNC L-R7MEE &+ B-CIT SPECT T R/%
IVRZEGHEAE T 2L ST il Y E
filiic & 2 B T I ORI T PD 2§ 2 HER A3 90 ~
100% DR HEDBALE SOSHIAR (X, 4% L- RSB0
H OB RIGHARE AR —Nn—F v T LT
(F— 2 KRR, Z DM BRASE R IET — XX
Supporting Information Table 1A-D (2739 (4> 54 Ul
ZH),

L-RRICHT B iR SIS & 7 2 RIS 2 B R R S
&% 27280, ROC Mif#ic %D < UPDRS Part
I GEBRES)) A7 ZA LD G A7 b 7 fili% Table 2
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Table 2 L-N/SHEDR—Z Z 4 D5 9 il d - 08 24 HlF F T UPDRS Part Il

(HBIRET]) X725 E (L

(%) Ik NEZXTZ(EH] D ROC HI#ICHDS

Ry N A ZHDENE, R, BPETE, EEEE (77 RS D)

ROC

Positive Negative

curve cutoff*  Sensitivity ~ Specificity predictive value predictive value

Any levodopa

Percent change to week 9 -17.7 0.65
Percent change to week 24 -12.9 0.72
Raw change to week 9 -3.0 0.64
Raw change to week 24 -2.5 0.69
Levodopa 150 mg
Percent change to week 9 -16.1 0.57
Percent change to week 24 -7.3 0.64
Raw change to week 9 -2.0 0.69
Raw change to week 24 -2.0 0.60
Levodopa 300 mg
Percent change to week 9 -22.0 0.61
Percent change to week 24 -23.8 0.70
Raw change to week 9 -3.0 0.60
Raw change to week 24 -2.5 0.72
Levodopa 600 mg
Percent change to week 9 —22.2 0.76
Percent change to week 24 -22.7 0.80
Raw change to week 9 =35 0.75
Raw change to week 24 -2.5 0.84
Levodopa 300 and 600 mg
Percent change to week 9 -22.0 0.69
Percent change to week 24 —22.7 0.75
Raw change to week 9 -3.0 0.69
Raw change to week 24 =25 0.78
ROC Hit#fD 27w b A7, [(1 =& * + (

12 bV ROC MR Eoris E#& L7,
ORI UE 2R T, RER, &%= ROC Ay A 7iie A or L-RE G5B EOESTH 5,
BT (L, W< ROC A MNA 7l ol 7S R GHHE DR G THE, WHE=ZROCHY N+ 7

L o775 RBGPIERE ORIT X 1 — R

— i

0.68 0.87 0.36
0.67 0.88 0.41
0.64 0.86 0.35
0.66 0.87 0.39
0.64 0.65 0.56
0.59 0.64 0.59
0.52 0.63 0.59
0.60 0.63 0.56
0.71 0.69 0.63
0.77 0.77 0.70
0.64 0.64 0.60
0.66 0.70 0.68
0.71 0.75 0.72
0.77 0.80 0.78
0.66 0.72 0.70
0.66 0.74 0.79
0.71 0.84 0.51
0.77 0.88 0.58
0.64 0.81 0.48
0.66 0.84 0.57
) 21 o iRoRMEE LTRSS Az 0,1)

FL, B RIE, &= ROC Ay b4 71

RS L-RoSHBRE O LETH S, BEIEETERG, %#E<ROC Ay b+ 7HE2R7$ 77 LR

DRETH 5,

WoRL, JOSHIEE 3 L ONERR & OB % Figure
2R LTz, L-Ro RS T, 9 B O mE A7 v
7 Z7{H (% UPDRS Part Il GEHHEES)) A7 D 17.7%D
UGET, ZHUC L BBIEETRIE 87% Th o7z, 24 IR
DAy M A 7 I 129% DR FHET, ZIU & 55
JEHRIE 88% Th -7z, L-KF7%300 mg/ H GEHE O]
MeRF &) B 5T, 9K R A v N A 7l
UPDRS Part Il GEEIHEST) A7 D 220%DHRET, #
A X B G HERIE 69% TH Y, 24 FHIFTIX 23.8%D
dGET, R ARIE 77% TH ST,
55T, L-K2%600 mg/ HEETRAEINICD A
FAIOTRFEBIUIHEE 56 LRI b7
Wi qapl) &3 %L, 9K D UPDRS Part
I GEEIREST) A7 DI ZLE (%) (X 428 (23.7) %
D W N 33.6 (268) BDHETH -7z (p=022),
UPDRS Part Il GEEJAE ) A 27 OZEALDFERHIEZ U

7eFBRO L TIE, 9.5 (7.0) OBER 59 (6.0) DU
ThH-olz p=004), ZHL, BHENCTAFAIT %
FHLL7-WRE T, FBIL R o7 L 0 I
DUEEDRENEIICHZ e R RB LTV 5,

B-CIT SPECT % fififr L7- #5142 o> 5, 21 1l
TREN—AFA VD AF ¥ 2T RIS U RZOHERED
fFofeh ot GEHH 6 TSN 2 BRALY A B D >
75%) 0 N—ATA VREDAF ¥ 2T RIS U RZ ORERE
DF SN ol L-RoSBEGHE (8 ) DoR—2A
Z A »Wi0 UPDRS Part Il GEE)RES)) FHAa7713 107
(54) Th-olzo THUE, RISIVRZOL-F2$B54;
i (189 (84), p <0001, 93%]) BLUKISI K
ZDOT TR (181 (8.4), p=0.002, 26 fil)
D—AF A D UPDRS Part IT GEEIRES) 227 &

DHHEHBICED D Tze N—=AF A VD AF ¥ > T RIS
IVRZOMEREDF BN h o7 L-R2SBEGHRE D 9



Levodopa Subset
Porcent evodopa 150mg Percent
L ROC cutoff “ ROC cutoff
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Percent Change to Week 9
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Percent Change to Week 24 by Levodopa 150 mg and Placebo Percent Change to Week 24 by Levodopa 300 mg and Placebo.

ROC cutoff ROC cutoff
50 50
40 40.
€ € t
g 2, 11N
& ¥ 1 o b
20 iy | 20 i}
¥ 5 il
4 ARy < AT
44 =9 | Bl
* = - ol L L1 ._1-. Ly

-110-80 50 -20 10 40 70 100130 160 190220 250
Percent Change to Week 24

11080 50 20 10 40 70 100130 160 190220 250
Percent Change to Week 24

Raw Change to Week 9 by Levodopa 150 mg and Placebo Raw Change to Week 9 by Levodopa 300 mg and Placebo
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Raw Change to Week 24 by Levodopa 150 mg and Placebo Raw Change to Week 24 by Levodopa 300 mg and Placebo
4 ROC cutoff b ROC cutoff
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Raw Change to Wesk 24

Figure 2 L-RK3R5HEE 7S50 REEICE
(%) & FEZa7ZEROBUE /B L OER

Raw Change to Wesk 24

JEIRF D UPDRS Part I GEEIHES]) EIIA a7 OUEE
3.0 26) T, RISIURZOL-RREEGHEIRADRL
Feit (45 (6.4), p=010) XY HEL, R8I RZ
DT 7 REGHERE L OMICHEEIRD SN h >
72 (23 42),p = 051), RIS, N—AF A VD AF v
2T RIS VR OMERED R g > 7z L-R 7 S5
& 0 24 KD UPDRS Part II GEEJEES)) SFIg2a 7
DUHIEX 20 28) T, FSI2RZDL-R g5
B bR L7z OB & S EEICHEL 46 (6.7), zam]
RISV RZDTZ 2 RG-S & OMICHEAZFRR
»eENEHh o7z (08 (6.0), p=043),

ERARSRFIE & LR IShd 2 5B B SO O L & oo B
Z, HiZShk - AR TS L 725 R % Table 3 &
Supporting Information Table 2 (27”9 (4 > F 4 RS ) o
HARRNT TR—AT A VRh 5 9 I £ TORIGDORE
(%) LidIEBEL TV (p = 0.005), PRI
(BM), =254 W50 UPDRS Part Il GEFGES)) &
BRNLFENEAT, N—AF A IO UPDRS Part 1 (i

Placebo

JBN—=2F A4 VEh5 9 BINEE L8 24 J8Kf % T UPDRS Part I GETIfE

R.A. Hauser et al.

Optimal cutoff based on ROC carve
Percent Change to Week 9 by Levodopa 600 mg and Placebo Placebo
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1) A7 0L

e ))) BITRE I BEAARLENR AT THY, N—A
A4 VIh 5 24 AR TORIGOREE (%)
AZ A VD UPDRS Part I GEEIHES) A37, "—2Z
Z A »Wi0 UPDRS Part I GEFjRES)) BB A7, ~N—
AT A UWH 5 9 JIREZ TO UPDRS Part 1T GEBJHES))
DG AT OEALTH T, ZERMBHTR—AT 1>

R 5 9 I £ TORIGORE (%) L¥H EHELH
HERLIZDE (p<005), Al A, ~N—A514 >
IR UPDRS Part Il GEEIRES)) LN LEEAIT T
botze —F, N—=ATA4 W5 24 I F TORIED
PRI (%) EARICBIE§ B R B S kb o 72,

B %

L- NS 585# & 75 2R B SR ORIR KOG
FIAHRICDI- 2 B R — =Ty T bhil,
KEBSr DERARAFR TR A a7 L LicDHEH
LTWwacd, oI BMAE—RICEMEATHZ

T, ~—

5%
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Table 3 2 L- NG HRE DX—Z Z 4 MEH5 9 HlEE I I8 24 ik F T UPDRS Part II ((EBGES) X2 7D
BIEFE (%) EFXa7E(bHE DML /- B

Percent change to
week 9 (n = 260)

Percent change to
week 24 (n = 246)

Raw change to
week 9 (n = 258)

Raw change to
week 24 (n = 246)

Beta (SE) Beta (SE) Beta (SE) Beta (SE)

Age -- - —0.002 (0.03) —0.01 (0.04)
Male gender 14.3 (4.5)%* 59 (5.1 1.8 (0.8)* 1.4 (0.9)
Baseline weight (kg) —0.1 (0.1) 0.01 (0.1) —0.004 (0.02) —0.0004 (0.02)
Baseline motor UPDRS 0.2 (0.5) —0.01 (0.6) 0.1 (0.2) —0.1 (0.2)
Baseline Hoehn-Yahr stage - - 0.3 (0.6) 0.8 (0.7)
Baseline UPDRS rest tremor score (item 20) —=2.7 (1.7) —0.6 (0.3) —-0.4 (0.4)
Baseline UPDRS rigidity score (item 22) - - —0.3 (0.3) —0.2 (0.3)
Baseline UPDRS bradykinesia score (items 23-26 + 31) —0.8 (0.9) —0.8 (1.1) —0.5 (0.2)* —0.4 (0.3)
Baseline UPDRS postural instability score (item 30) —8.1 (4.1)* —5.6 (4.5) - -
Baseline UPDRS gait disorder/postural instability score - - —2.0 (0.5)%** —1.2 (0.6)

(items 29 + 30)

BB BROTTIVACHIEIZ F D, FIBE TSRO HIEZ O,

HO AT 25 ST OZ OGRS Bl A 3 O G TR R 505 (27T L 72 UPDRS Part I GESjfE 1) A2377,
UPDRS Part I GEBJHES)) A2 7 HMEVIZ EFEBIFEN DRI ThH 5 Z & %733 (UPDRS Part Il GEEIHES)) V-7 227 OFEHENICHE
BHEDIRT A—=RIL, N—=AT7 A VREOTREIHE DA TH I WRE TR ERUEVRD LN L ZRT),

#p < 0.05

#p < 0.01

##kp < 0.001

—- ZORETT ST D b NG I ST 1T,

L

L-R7ucxd 5 HE92%: (robust) FSZLIELIE PD D
BRI EE Z 5N TV 3, SHORBOMEE,
W1 PD HE D KRER S THEF 2 OGRS ST &b
AL DN ST, 24 ARFICIE L- R G855 D 17.0%
MR—ATA UREEYHEALTEY, THUTE L-RoS
600 mg/ HE 5855 D 6.1% & L-K7%300 mg/ HE 54
BED173%03E5F N5, 3512, 24 WIFFIZIZ L-R7 4%
GHRE D 26.3%(3N— AT A VIR HAREEDS 10% DA
TTHY, THICEL-F28600 mg/ H 5 # 5%+ D
11.0% & L-R7%300 mg/ HEEGHERE D 235%03E Fh
%o RHELTI, ThEDHEED—HKIE PD ICHEE
LT ahos7onfgEdE 2 505 h3, FEREIC SPECT A
F ¥ U TRISI R ZHED 5 NGAFAE TIRFIC PD & H
IREZW S N7 WRER 2 MG L TH, 24 HIKFICE L-F
TG E D 157%D3R—AF A4 Uk 0 HHEBAEL,
271%(F 10% LT OWETH > 72,

INHDOFRBMDOZL L OMRFERE BTIFE LA,
WIHO#EE T, Yahr 5 ¢ (3 1 HARETH 2,000 mg #2450
L-R%%BTAVRF 2 7 —EHERE L HI2i5 L7 PD
BHICBOT, BED 183%(3 4 ~ 8 HRFDUWED 20%
KM THY, 74%13 4 ~ 12 # ARFOUFEDHT 20% Al T
HolcEWMEL T3, Lees 5 71X, PD LR BZHIS
TeRWBIERF 44 PIC L-Ros% (AL RoseE i)

WAT500mg/ HCRG L7225, BED 182%I3 3 »
HIEFOWED 25% KM TH o7& #i5 LT\ %, Hughes
5 2 (3 TREIH & 4172 PD AEM] 100 fil % 1f 5 & U 7z B oK -
LA R T, RERI O 6.3% W1 L- K2R K6 0 Rl
DRI~ AR Tholeb@EL TV, ThbDIE
BID KR F 8 » H ORI O, D72 < &) 1,000
mg/ HOHBOD L-R283 T IV ARF > T —LHFERHE L &
I LG I T, Mark 5 41%, AIVE RIS/L-Ro8
(75/750 mg/ H, 100/1,000 mg/ H) IZR B2 REKh 572
FIMHERE PD REG 2 Fllc DWW THIE L, L-R/ SO
JEEZ AR Lewy /MARI PD 20§25 2L 3 TE %
WEFRF LTV 5,

FIARREE T, HSBOT T RS E Thrn
0 DERIKFIRDFED STz, 24 BRFICIZ 7 Z L R E 595
R D 21.9% T 30% 2 EOWELRO Shiz, ZOHN
HOMTRER L ITIE LRV, X, ZILVE RIS /L-
ROSORIBIEERIE LTV TY REHHT L6 » A1
D HEMRIR TR, 77 eREETVE 23% 0058
Fax3hiz (p <005, N—ATA UL D) ¥ ik
TlX, Goetz 5 ° %3 11 1D PD ARG % 34 L 72558,
RN Z 772 RINHEIL 16% (HiPA:0 ~ 55%) TH-
LTV s, X—=AF A VIO UPDRS Part I (G
) Aar7omuERe, EITH PD #EE & MR
LR, SR A Z T o 7B, 72 2 REI A



FHERPEOEBTE, BT I RRIED A v ZAH3E
-7z, ELLDOPA i TG S i 7T R RIGHRIL
% ThH-o7z,

SO T, HROFY AT (L-RK7 7 Z1R)
Z T 3 72 ORI GO R 77 v b A 7%, ROC
iRz O TR L7z, Shb OTIC IO T, IR M
#2 ROC 7y M 7 %" LTz L- RSB G4 D E|
Hl LEEL, FEEG ME<ROC 2y M4 7{H%R
L7c 7 T R G HEOEIG] LEF L, Bk
L TUEE= ROC #7v A 7% L- R SHERER A
DIl T, kbR TdeE< ROC 2y M E 7%
YT T REERREOLE] THb, L-F7$300 mg/
HIEL 600 mg/ HFED 2 D% 1 L LTHRI§2 &, 9
IRf> UPDRS Part T (GGEEjfE ) A 27 DD 22.0% LA
EThHNE, EEEF69%, FFHEEE 71%T, L-K 4
HICBT 35 TR IX 84% ThH otz LIehHT, 9
JHIREIZ 22.0%LA EOUGEE %R L7 HBRE 3 L- R/ sEHC S
TERIEL 84% LD, 24 FHIFTH L-K %300 mg/ H
BB L0600 mg/ ORED 2 D% 1 BEE L THiAIT 5 &,
UPDRS Part I GEEJHEST) A a7 DWED 22.7% L LT
bAE, L 75%, FFEEEL 77% T, L-F/s50
Bttkd R (3 88% T o7z LIzhioT, 24 JARFDIF LT
T 22.7%Lh EOUGE# R U T HRE D L- R SBHCIR %
KPR 8% LH D, ZDLI %Ay MATRINMERG, [
IREDIZ N LDl 51 T7Z RG] Tz TL-
ROSKOG] Tdh 2 afBEMED O & HIWT T & 2 KIS O E
DIEBRE L2 THSH, F2DOHBRY, Z OFED AT
FIhFTICHBE ST, IR TRIGH 7Y
NA 7% Rl 7:856, 2, 227747V ARR,
HBVEZDBEFICL > TAWEY) 2 HiE T h > 7o nlREME
MEZLND, 12720, RGBSy M4 7% Rul->T
H PD OBZWHEERA SN T, LV EHRD L-R &S
THEBLTRIETE2DITHE,

N—=ATA VR E L-R USRS 2 iR SO & o[
PECDOWT BRI L 7ze BARMITICENT, "—ZF
A W5 9 R E TORIGORE (%) &4
LT, Y (), X"—AZ A VKD UPDRS
Part Il GEHHES)) RARLENEATIT TH-o, Thb
OBGERERZHNT 203 ESTREL, AR TEIE
A2 % < OIBAEMIBENE % WG] U 72 72 D12 38 - - il &l
WIS H 5, BEE VS PR & BATF 291
RS & OBEE, BB OBEAETEHATET,

R.A. Hauser et al.

F 7S BB LENE A 27 AL % UPDRS Part I (&
BHES) MEAATARDOV?—H—LARTIELHTE
B, BELLEME A 2T H3, UPDRS Part T GEBE)HETS))
WHE A7 UL IEf#NT L7z UPDRS Part I GEBjHE))
YT A= DfhD 3V R—2 2 N TREZ S0
J#C L- R SBOBYE PD 5 O G HI B RE S 2 ) LT L
ZHHEME D H 2D, ZORIFIFEAERGOEZ T
W

L-R7RU2x19 2 RGO PEZZ T DWT, OWFFETRS
NEMHFFEAE R, HEHHE 3 PD OHMEE
EHRERBRACE BT IR E L, ZIVE RIS /L-R2$25/100
mg O HL—HRIZ DT L- RSO 3EY BB % Fli L T
%, REAIEZOMBERNE - R N 16T (area under
the plasma concentration-time curve; AUC) Taliffi L7z L-
ROSOEARFIHF R LZEDIE S BFEb o7, Ll
UPDRS A 275 HEHEHE)FRE (timed motor task) KA D
ZAb % L U T R SG IC PE2 RE D H kb o 7,
ZATX LT, BR8N % ¥ (deep brain
stimulation; DBS) %3z(37zi#E171H PD & il T3,
HETHLND L-F/8F72(X DBS "D S PEITH IS
HARTLNMED T h3ggd -7z Vs PD OIRFENT AT %
S DVEFEZHERR - BRET 27201238 5 2% 2B HIb
WThb, FillETE, N—AF74 VEEE =254
SRS 24 R TORIGOREE (%) LoMIiIcHEL
B ERED S kb 0Tz, SOOI Z TS A
2L, R PD HBEFICBOTHRGHGE 6 » AN L-
RINDRIGORER TMT 2 LT, XR—=ZAF4 VKD
BRIV H VS EICREBR VT EHITRBRENS,
ELLDOPA BT, #iR# 361 il 142 1T B -CIT
SPECT »3ifT 341, TDHH 21 il (14.8%) FAF ¥
TRV RZOMEGEDF SN Aol TRINIE
Y, B-CIT SPECT T RS U RZDHEAEHTFH N %
Do WE X, B-CIT SPECT T K783 2R ZDHEIEHS
FENIL-FSELEHBE LY N—AF7 1 VKD
UPDRS Part Il GHEEFEETT) A7 HHEBEIAKL, L-KF28
BENDORIBIC & B HFHEE S /NS H o7z, ELLDOPA i
B DT R PR 42 H 3 B-CIT SPECT #%2 /-bF Tl
micd, FEOFNTICEMICS R8I 2 RZDR 0
AEVEGERTOLREYDHS, LrL, AF+ TR
IS VR ZDOWERE DG H e hr o T WA 2 T e 5 BR
HLTH, HRVPHICAZTELTE IR AoT,
LR R TR IRFE PRI IS SPECT T R S8 > 2 llE
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203MTH2ILh b, SHOMHTE, ZORICBEL
TRBUEDEHERIRIC I T 2B A2 KL T\ 5 &
Ezbhd,
SHORICEEEL O OLORALH L, RAD
12, ShloEBEEMD 1E5E 9 » HLANTO PD
JERDBFEDBEEIEAMEN T &1 &0 S A IEHE & i 72
TR PD IBETH-/ZLTHD, TDMnhE, Thb
D BFEMIIBHET L- RSBk 2 i 3 h 2 BE %
&M Db, &) R S 45, Parkinson
Study Group @ [ R/ AAREADRLETHEH, F72
i R 7SI AR HEZ G I TR W PD) B %
PG L7c o rotigotine sl TlX, —AF A VD
UPDRS Part Il GEFHES) 27X 19 AN THo72DIC
LT L0 Tld~—AF A KD UPDRS Part
I GEEHES) A7 EI8LART, #liE 2 N—2AFA4
VHPE Y RRA MRFIC D BN L2 TERR S H
(primary rater) | IC X ZFHBIDO AT TX 19 THo7z 5 N—
A Z 4 WD UPDRS A 2 771, "dib b oD i A% It #E
(narrative eligibility criteria) & O & IEMEICFABR T  % [
T2EEZLN, TNHOBIEERIEL S, ELLDOPA 5k
FME, MU V—FH3 RS HIFERE OB HS
IR U 7B R & RED R W LA RIS D,
F7z, PD T INBHHG 2529 2 Ffighin ) ) L-
R2UIIKRIAR L L TiRB BRI O BEZERE D 1 DTh
24 L Lass, 5ITIENHEITLBE RIS
IR DRHT 21T 218, ¥ 2850 & 2 2 vl Re Mk FRAE
TELZV, AABOHS 1 OORARLE LT, SHBIES
NI RISDRER D, L- R ShIEERIRE TR G &
NZFEHRTHHE L LD ICRDSENS &) WL 2
L

AR OREE, HIHPD BEH D L-F S8 L T TR
XS BRI, A DB A =N —F
THET B 2 EhVRE NI, REGHRES S, HELHO
FICE VT L-FINDORIEBHE o7 Vb 5 h i
Dol LTH, PD OBWIEFRITE RV LHVRRES
N5, SFhloZH\EEMAIICKEVT, L-F28300 mg/ H
BeG & TSR L 2T 2700 9 BN O i iE
7w b4 7 (X UPDRS Part Il GEEHES]) 227 D

22.0%DWUHETH-7,

BEHICBT BB
Dr. Hauser (&, 2008 4F 8 J14>5 2009 4 8 JJ 0 Wil ic,
BIOWES, WIS 72 (33N 0T LTI O REE 4k h 5 AL
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Embryon, Genzyme, GlaxoSmithKline, Impax, Ipsen
Pharmaceuticals ([H Vernalis), Kyowa Pharmaceutical, Merck,
Novartis, Quintiles, Santhera, Schering Plough, Solvay, Teva
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Restless Legs Syndrome in Parkinson’s Disease

* **Cecilia M. Peralta, MD, Birgit Frauscher, MD, Klaus Seppi, MD, Elisabeth Wolf, MD, Gregor K. Wenning, PhD, Birgit Hégl, MD, and Wer-
ner Poewe, MD

*Department of Neurology, Innsbruck Medical University, Innsbruck, Austria
**Department of Neurology, Parkinson’s Disease and Movement Disorders Clinic, Universitary Hospital Cemic, Buenos Aires, Argentina

ARBOBRIL, MEM/N—F>Y %% (Parkinson's
disease; PD) && 113 ADIKR—hEWHRELT, E
KHEOMEEICKOTCL AN ALY IR (BITET
M) fEMERE (restless legs syndrome; RLS) MDHERKRER
HREIDZE, BOVICRLS A'PD DEERE (4F1C
motor fluctuation) &BEET HREEEZEIEETT DI ET
Do, RLS DEAMGEMBEREZE =L 1=DIF 28 B
(24%) Tholco ThoDEEISL, RLS AL TREME
ZA7%RLIZ PD BELUEHERNEL (63.1 £ 8.6
31 68.8 = 9.0 5%, p = 0.004),PD DHEEHEL (54.1

+9.5 3 59.2 = 10.3 %, p=0.018), 5N
LRRNBEREMNENL Dz (5784 £ 382.2 %F
779.1 £459.6 mg/ H,p = 0.04), £& 23 1(82%)
|& PD %5E&IC RLS SERZFIR L CL Vo (FFLIHRRE 4.5
+3.7F), RLSICELCEBMHR 7 ZRLIZEEEDE
< 76, 61%) (&, MEBHLIEWENDEEIER
RGREE (IS wearing off IRREFEEL CTLVDEFHREL T
$4), motor fluctuation ZF9 S PD BETIF, RLS
CHUTDINREREDRLDERZZ T DHREMEN
HD,
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LZMLZLY IR (GTOITH) EERE, /S—F2V %, M, motor fluctuation, HR=E

Table 1 RLS (L TR 2 7 %5 L7 PD S RLS ICBIL TR a7 %
R U7 PD BHTED N LTTREN - BRIIFE & ZEY L D L

Variables RLS positive (n = 28, 24%) RLS negative (n = 85, 76%) P
Demographics
Age (yr) 63.1 = 8.6 68.8 = 9.0 0.004
Gender (m/f), n 22/6 60/25 0.41
Clinical characteristics
Age at onset of PD 54.1 £ 95 59.2 £ 10.3 0.018
Age at onset of RLS 58.2 = 104 n.a n.a
PD duration (yr) 9.0 £58 9.5 £56 0.64
H&Y stage 23 £0.8 28 £09 0.052
UPDRS III 253 =119 30.2 = 12.1 0.07
Motor fluctuations, n (%) 20 (71.4%) 55 (64.7%) 0.51
Wearing-off, n (%) 18 (65%) 48 (57%) 0.47
On dyskinesia, n (%) 13 (47%) 35 (42%) 0.63
Off dystonia, n (%) 7 (25%) 39 (45.9%) 0.051
Depression, n (%) 15 (54%) 47 (55%) 0.87
Pain, n (%) 15 (54%) 34 (40%) 0.21
Dopaminergic treatment
LD treatment, n (%) 22 (78%) 76 (89%) 0.14
DA treatment, n (%) 17 (60%) 56 (65%) 0.62
LD equivalent dose (mg) 578.4 + 382.2 779.1 + 459.6 0.04
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Apathy May Herald Cognitive Decline and Dementia in Parkinson’s Disease

* **Kathy Dujardin, PhD, Pascal Sockeel, PhD, Marie Delliaux, MPsych, Alain Destée, MD, PhD, and Luc Defebvre, MD, PhD

*Université Lille Nord de France, France
**Neurology and Movement Disorders Unit, Faculty of Medicine and University Medical Center, Lille, France
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ERIE (apathy) I&, B8, BROETEERSNT
D, CNIIRIDEE GFICHI > DERAE) O—iER
ELT, HDNIIIIUASEREE L THIRL D5, /N —
F>V fw (Parkinson's disease; PD) (CH(\T
apathyti—ﬁﬁﬂ’ﬂ@ﬁﬁ%?%‘) W DO DEREETIT
apathy EFITHREEEZEDI DB R BEBEDRAERE
@Fﬁi@l&*b‘%&%éh?b\éo ferel, ZOBEEIE+2
[CIREISNTIEVED AR (D DB IURFEZ
HFHEPD BEZWNRE LCER) OB, SR
BER TS KU/ TISRAFEDREESEED apathy D&
W\EBEEE (GEapathy &) KWE apathy DHDEEEE
(apathy Bf) THLWD\EDNZIEETT DI ETHD, &
B ICI3EsT 40 BloD PD &N STz (apathy B
20 B, 3E apathy 2 20 ), HEES NEF= CERANE &

DORNLIED  EBANGE, 3BA0, RS (apathy), ABNEE®

IS5 DDHBDEIFNEN DIz, BEDRAEAE
HERSMFE 18 HBDEMRAER™ED 2 Blichlz U
SHRICEHME L 7z HEESHIRSIC apathy D& D7 PD &
&I apathy D730\ PD BE KW L 2MRHIRAEEELR S

VICETHEDZXITHBRICEN Dfce ARIETH
5 18 h B DR TORIMENDFEZITERIZ, apathy
BDIIDONIE apathy BELWEBRICEN O (FNZ
n8/20 FIH KTV 1720 Bll) . RWFAEDENNEBETE,
RHMBENDORIFHET (EISEHTHEERRS, f/2LE
RBEZESE) |$ apathy BEDIZOH'FE apathy BEL V)
HEBERICKEN DIz INODRENDS, REFELINS
DEAEVPD BETIE, apathy A ZDEDERBEMER S

VIR R TRROFAEF ChHD AR RIE
I,
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Hereditary Parkinsonism: Parkinson Disease Look-Alikes—An Algorithm for Clinicians to “PARK”
Genes and Beyond

* **Christine Klein, MD, Susanne A. Schneider, MD, PhD, and Anthony E. Lang, MD, FRCPC

*Department of Neurology, University of Liibeck, Liibeck, Germany
**Department of Neurology, Morton and Gloria Shulman Movement Disorders Center, Toronto Western Hospital, Toronto, Canada
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2D 10 ER, /N—F VI LDRRETFISEEL
BESNCTE. ZORR, /N\—F 2 Z X LDFREE
DHDEBICEALIZEE, BERENZRLRITNILGE
SIEERIZZHIDEEIIIZAL TS, PARK DIEFEE
THIENDBEMOE —EEFICKDHRBEITFHEL <&
SNTETL\BY, BRI/NN—F Y I LBREETRY
Y, MEM/N—F2 UREBRNICEI T DIHEE S X
HDMOEGEOREIIH I EESNTIHN D/,
BT, MU TEERED/N\—F 2V ZXLBEIC
HAONDRD I DDERBD LTI FIESREH T,
Group [: TPARK] BZFD 1 DICEENHDEBETIHE
EEEFIR N HSNDIHE, Group I : [PARK LAAD]
B (DYT £7z13 SCA BTF) HDWNIETHIZHID
BELEFOEREICKIELDHHAN/NN—F2Y ZXAT,

N—F2V 2, PARK, EERZ, XMV,

IN=F ) ZZLHBRMODFRR, BHEYTDAE, HD0
|IME—DFTR TH D155, Group I : BHEIZ/ N\—F>
Z XL DR CTHREMS T O NS MODEEEEEIC
BWTEERMNN—F VI LDHEONDIEBEE.
Group | DBEICAHASNDIEERMFARDAIELT, &£
DIERSERRRRIE (PARK2, PARKG, PARKY7) A°ER4%0
iE (PARK1/4, PARK14) #'%%, Group I DYT &
feld SCA ENWVDEEFEBTHIINDHRE (FIZIFDYTH
®SCA3) T, NTOBED GBAZEYI NIV R
TEGFEEREDEELE TN S, Group 1T ICIT,
FMRT1, MAPT, GRN, ATP7B, PANKZ2, FBXO7,
CHAC, FTL1, Huntingtin, JPH3 DEBIEFDERLE,
EOICHEZRIHRDREN S I ND,

Movement Disorders, Vol. 24, No. 14, 2009, pp. 2042-2058
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Table 1 AR Tt L/ N—F 22 2k 2 52 5 & A DB EFRIECZ W OB (BERELFHIDEE) X 1)

Condition Gene involved Clinical presentation Reference
PARK1 SNCA Parkinsonism associated with the G209A mutation (21), MDJ
PARKY / Kufor ATPI3A2 Kufor Rakeb disease—levodopa-responsive parkinsonism (10), MDJ

Rakeb disease with pyramidal degeneration, supranuclear gaze
palsy and dementia
PARK14 PLA2G6 Adult-onset dystonia-parkinsonism (22), Annals
of Neurology
DYT3 TAF 1 X-linked dystonia-parkinsonism / Lubag disease; response (23), MDJ
to deep brain stimulation surgery
DYT5/DRD Tyrosine Tyrosine hydroxylase deficiency in infancy (24), MDJ
hydroxylase
DYTI12 ATPIA3 Rapid-onset dystonia-parkinsonism in an Irish kindred (25), MDJ
DYTI2 ATPIA3 The first Asian case of rapid-onset dystonia parkinsonism (25), MDJ
SCA2 Ataxin 2 “Apparently sporadic Parkinson’s disease” (27), MDJ
SCA2 Ataxin 2 Dopa-responsive parkinsonism (28), MDJ
SCA3 Ataxin 3 Parkinsonism in Machado-Joseph disease (29), MDJ
SCA6 CACNAIA Parkinsonism and reduced nigrostriatal function (30), MDJ
NBIA 1/ PKAN PANK?2 Akinesia in two siblings compound, heterozygote with two (31), MDJ
missense mutations in the PANK2 gene
FXTAS / Fragile X FMRI Fragile X Tremor Ataxia Syndrome (32), MDJ
HDL-2 JPH3 Clinical heterogeneity in a South African family (33), MDJ
Aceruloplasminemia CcpP Parkinsonism (34), MDJ
GMI1 type 3 GLBI Dystonia-parkinsonism (35), MDJ
gangliosidosis
PKU Phenylketonuria presenting as L-Dopa responsive parkinson syndrome (36), MDJ
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IN—F 2V REEONERRT XY, Vg x Y,
B 7 InuA &Rt LM AR HE

Cerebrospinal Tau, Phospho-Tau, and Beta-Amyloid and Neuropsychological Functions in Parkin-
son’s Disease

*Yaroslau Compta, MD, Maria J. Marti, MD, PhD, Naroa Ibarretxe-Bilbao, PhD, Carme Junqué, PhD, Francesc Valldeoriola, MD, PhD, Esteban
Muiioz, MD, PhD, Mario Ezquerra, PhD, Jose Rios, BSc, and Eduardo Tolosa, MD, FRCP

*Movement Disorders Unit, Neurology Service, Institut Clinic de Neurociéncies (ICN), Institut d’Investigacions Biomédiques August Pi i Sunyer
(IDIBAPS), Centro de Investigacio n en Red de Enfermedades Neurodegenerativas (CIBERNED), Hospital Clinic, Barcelona, Catalonia, Spain

IN—F>)fx (Parkinson’'s disease; PD) BE&EzR%N
fE (PD-related dementia; PDD) MFEEICIE, 7LV
INA~Y—3" (Alzheimer's disease; AD) BEMDFIEZM
ZAMAS N DREIZRIZLCWNDEEEENH D, &
HEDBMIZ, ADDNAAV—H—ELTRIEESNT
Wd50, U2y D, B7I04 RDONEEER
(cerebrospinal fluid; CSF) FEEZRIEL, PD 2&

RAMREE DRI EMZFl T S22 ETHhD, PDEBE
40 5 (FRENFED7ELPD (Parkinson's disease with
no dementia; PDND) £ 20 ], PDD &% 20 )
ENFRR#EEE 30 BID CSFRRDY D, 1) VB{LSY D,
B7IO4KR%E4HERELISA (Enzyme-Linked
Immunosorbent Assay) JECTHM LIz, 9 XTD PD
BECWRERERES 156213, BIRERE T (8, &
B CHRE GER, Winee, BHME) DOaelCE

¥R IEFMRE DT O/, CSFRV—HN—RE
ZHE TR I DL (S, PDND BE8, PDD BEH#,
% PD BE#HOER OIEFREMBELERL, BELZ
BRI LTco CSFHRYDHLV) VBRIETVREIL,
PDND BE&ERPXIREFL WU E PDD BEE TN D20
< 0.05), CSFARB7 IO MREICIIEN DY, W
B CS<, PDND B&E8TIIHPIEE, PDD BEH TS
Bm>o7 (p<0.001), §XTHPDEEREPDD
BEHCTII, CSFRYDELU VBRE Y DSENEIR
IHEENMRE EB&E L ClL\/co, PDND 2&E# T3 CSF
B 7I0AREENERRBECEEL TV, 2h
SOpAEN'S, PDD DERICHD AD RORIEFHZE
EhREDRMBEEEEEBEI DL, I, EHFM
1SEAYMEL PDND &E T3 CSF B 7 201 MEEND
RIREEFRE DRIV —H—EBD I LN REEND,
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IS—F 2V Rk, RAGE, MEBEE, ¥, BT IOAR, SRLEFRMEE

Table 2 25 FED flIFELPEF I AR

Controls (n = 15) PDND (n = 20) PDD (n = 20) P-value

RAVLT Learning 35.42 (9.95) [1] 28.55 (8.87) [9] 11.75 (6.99)*" [20] <0.001
Evocation 6.92 (3.20) [1] 4.80 (2.65) [6] 0.30 (0.80)™" [20] <0.001

Recognition 27.50 (1.57) [0] 25.47 (2.99) [3] 15.20 (9.16)*° [13] <0.001
BNT 13.50 (0.67) [0] 13.05 (0.95) [1] 10.26 (3.36)*" [11] <0.005

WMI 0.25 (0.45) [1] 0.55 (0.51) [11] 0.74 (0.45)" [16] 0.9

Phonetic fluency 10.67 (3.31) [1] 8.90 (4.70) [12] 3.90 (2.9)“’ [20] <0.001
Semantic fluency 13.42 (3.26) [1] 11.25 (5.53) [10] 5.65 (3.83)"" [18] <0.001
VOSP object-section 1 19.25 (1.29) 19.20 (0.95) 16.74 (2.90)*° <0.001
2 19.42 (1.08) 17.8 (2.18) 10.32 (5.49)*° <0.001

3 19.25 (3.25) 16.65 (5.47) 9.79 (6.17)*° <0.001

4 16.36 (2.87) 13.80 (4.24) 7.63 (5.07)° <0.001

5 11.18 (1.54) [1] 11.08 (3.78) 2] 11.04 (6.14) [19] 0.15

VOSP space-section 1 9.73 (0.91) 9.80 (0.62) 6.58 (3.32)° <0.001
2 20.00 (0.00) 19.6 (0.82) 10.95 (7.85)*° <0.001

3 9.00 (1.41) 9.42 (4.13) 279 (3.22)~° <0.001

4 9.18 (1.33) [0] 9.30 (2.34) [1] 3.95 (2.55)*° [20] <0.001

T=RIETHfE (SD) TR, METHEL RO LNHRELE [ ] WIRT (VOSPIZDWLTIE#H VOSP 27 ¥a
SOYT AT OEAATIRLIZ) . p fifld Kruskal-Wallis fE (2 & %
ip < 0.05, PDD HEHE I BB (Mann-Whitney #7E)
°p < 0.05, PDD i&FHE X PDND (&#HE
RAVLT = Rey Auditory Verbal Learning Test, BNT = Boston Naming Test, WMI = Working Memory Index, VOSP = Visual
Object and Space Perception



1000.00

800.00

600.00

400.00 -

CSF tau levels

200.00

0.00

Table 4 4 PD #H#EHHICI511 3 CSF ~v— 27— & pligd il
R BT RS (7 23 7) DFELAE

Beta-
Tau Phospho-tau amyloid
r P r P r P
RAVLT —0.61 0.0003* -0.57 0.001* 023 0.15
Semantic fluency —0.14 0.96 —0.19 0.80 0.61 0.002"
VOSP-object —0.43  0.04" —0.34 0.2 0.35 0.18
VOSP-space -047 0.02* -043 0.04* 039 0.10

r 4 L p (3 Spearman HIBAHTIC & 20 SRR AR
AT D Z A7 %7z (RAVLT 38 X0 VOSP #7227 (1]
MR 7 v a y BIOERAEL S v a) OBRERICLS

BZ AT RG],

REEPERA (EE2

RAVLT = Rey Auditory Verbal Learning Test, VOSP = Visual

Object and Space Perception

B 120.00

100.00

80.00

60.00

40.00

CSF phospho-tau levels

20.00

0.00

C 1200.00 .
+
» 1000.00
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>
()]
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Controls PDND PDD Controls PDND PDD
t
Figure 1 (A) KfJEEE (22026 = 92.70), PDND & B (246.82 + 94.23),
PDD HEEHE (463.44 & 259.49) O CSFHi XY (p < 0.001), (B) FHARE (30.87
+14.43), PDND & Bf (28.71 = 11.77), PDD B # B (45.58 £ 24.70)
CSF 1) >k 2™ (p=001), (O XIHAHE (637.79 & 205.68), PDND %
Bt (538.58 & 185.85), PDD HEHE (410.19 £ 182.58) O CSFHB7IaA K
(p <0.001), * (X PDD EEHE X XTHAHRE, T (% PDD A H#E f PDND HEHEHE
WCBIBEEEZRT, # 3B HRETHY, BRTREN L RZ2RT (y
' ' ! = 6412 — 112.9% £ =—0. <0.001), (j4 Sl £
Controls PDND PDD 641.2 — 112.9* £, beta 044, p <0.001), (JEEEEFEHMEE SD BL X

pg/mL T/RY)
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FEFEVE REM MEHRAT BIfEH (2 35 1) 2 Wi — o —HfEE |27

Midbrain Hyperechogenicity in Idiopathic REM Sleep Behavior Disorder

*Heike Stockner, MD, Alex Iranzo, MD, Klaus Seppi, MD, Ménica Serradell, BSc, Viola Gschliesser, MD, Martin Sojer, MD, Francesc Valldeo-
riola, MD, José L. Molinuevo, MD, Birgit Frauscher, MD, Christof Schmidauer, MD, Joan Santamaria, MD, Birgit Hogl, MD, Eduardo Tolosa,
MD, and Werner Poewe, MD; for the SINBAR (Sleep Innsbruck Barcelona) Group

*Department of Neurology, Medical University Innsbruck, Innsbruck, Austria

BEDIAF TS, 155FE M REM BERIR/TEIESE (idiopathic
REM sleep behavior disorder; iRBD) Z&(d/\—F>
V%% (Parkinson's disease; PD) DEE') X UDE
WZENRESNTUL\D, FRNDOITI—EE LFIFPD
BEICLLKAONDRBEEBEEREE (transcranial
sonography; TCS) FRRT, FE/S\—F >V mED PD
V2O —H—ESEINTND, AAFOERIE, TCS IS
&Y iRBD BEDHMNOI I—BEAEMML, BEIR
DFFRELEER T DT ETHD, IRBD BE 55 il & Fiis -
MRlE - B3R 165 6l T TCS =X L 7=
iRBD B£Cld, HBNEE (substantia nigra; SN) #EiE
DI I—RESMEBENNRE S LENTHERICEARL

Table 1 iRBD &7 EXBEHTEG DA LIERHA T — £

Tz (p<0.001), SNICTO—BEELEFENRBHS
n7cdlg, iRBD BETIIH 196 (37.3%) THhoJc
DICHFL, WRTIZ166) (10.7%) THofz (p <
0.001), AFAFEIS, RFRARZIRBD 78— b OB T I—
EBEZ, FhiMplz—HSE@ESSLBLLID
TOEFIIRIAFT CTH D, PD DR IEMAF RSN
YT IIN—TTIRII—BELEDHEENS &L
SSEDREIE, PDDURIV—H—ELTOIO—
BELFOBENREZEMITDEDTHD, HRHO
IO EBEEREZRLICANBRKRNICERSNIZPD %
REJDNEDHZEIELT DICE, SEIDIRBD J7K—
FCOTORRG T A TIEABEEENDETH D,

Movement Disorders, Vol. 24, No. 13, 2009, pp. 1906-1909

1$%M RBD, FHEZBERRE, BE, I1-BELR, N—F2VUURK

0.5

iRBD Patients Controls

Patients (n) 55 165
Sufficient bone window (%) 92.7 90.3
Female (%) 14.5 14.5
Male (%) 85.5 85.5
Age (yr)

Mean = SD 689 + 7.8 69 + 7.7
Age at onset (yr)

Mean = SD 599 = 8.1 NA
Age at RBD diagnosis (yr)

Mean = SD 65.6 = 7.7 NA
Disease duration (yr)

Mean *= SD 89 +53 NA

& 0.4
= =T -
7] e a
5 0.3
© (=
o of
8 . &
202
= o Lelel
- (=]
> o P qu(
O (o al
2 0.1 2 s
@
o
o
S
® 0.0
T T
iRBD controls

DX

Figure 1 iRBD #E T3 IEHEC LW T o — A AR R D A
BICHRLTW: (p <0.001) (J4% 1 iRBD i & Xt a—
FA RO A X, Wi - o — R E A L o — R LS
AT 272Dy MA 7% 2 020 cm? IZREE) o



Abstract
IN—F 2V RICBIFEIAFAI T B I OHEEINER DT &
fifi

Onset and Spread of Dyskinesias and Motor Symptoms in Parkinson’s Disease

*Giovanni Fabbrini, MD, Giovanni Defazio, MD, Carlo Colosimo, MD, Antonio Suppa, MD, Maria Bloise, MD, and Alfredo Berardelli, MD

*Department of Neurological Sciences and Neuromed Institute, Sapienza University of Rome, Rome, Italy

Eiid S/ \—F+>2 " (Parkinson's disease; PD)
ARBEETRIC, LARR/S (L-R/X) FRME2+%
27 (levodopa induced dyskinesias; LID) MD#IFER
&, N—F2) SRESERDIDFEERALLE DREEMEIC
DNCTL MAZRNRG T 1 TITiEET LT PD DETTICHE
S LID BKUEEERDMEDBEEBRIANDEEEIC DL
THiEsF L7, ®EFL 7= PD && 307 fldd>5, LID
DD 99 BlaZEHBRICETFZ L oo ZNDM 99 BIDS
5, LID 13 44 BITIImEEAS—/IM4IC, 26 BT

=D L, EEERIIBISA & <RSI/ E DTV,
LID EEENERN B L BHBRIETIHEI DO TVBES,
WRBEDEUICO BN Do REFLIZEE 99 B
D55 69 HITIY, HEEZEH, LID A 1 nPRME
DBEBEEICHERL TLVco 2D LID DERAHSHN
BERHCTIE, ZEOER, LID EEFBEROAHICIT

BIHENDROoN, ITNoDRiEN S, LID &E
EERDRBIZNLERER - RN -VIFZENENE
BHTENREREND,

A SRS, 29 I TISEEESEZENS|/EDTLY

Movement Disorders, Vol. 24, No. 14, 2009, pp. 2091-2096

CIED) S—F2U Uk, SRFRTT, LR, KBMERK

Table 1 99 HiliC 51127 5—F 2 2 EBER &
L-F/S@FVES ZF 427 (LID) DPIFEEN D501

Parkinsonian symptoms LID

Body region (No. of patients) (No. of patients)

Right limb unilateral

Upper limb 41 11
Lower limb 7 8
Both upper 4 4

and lower limb
Left limb unilateral

Upper limb 23 4
Lower limb 9 15
Both upper 4 8

and lower limb
Limbs bilateral

Both upper limbs 3 11
Both lower limbs 3 5
Both upper 5 4
and lower limbs
Cranial only 0 29

JEBER 36 & OF LID WIFEBAL O HUE A B L T p < 0.0001
(Pearson D x 2 fRE (2 X 10)],



Abstract

R %25k D3 (DRD3) DRI UNT I NLZAIL
ARREVEIRE DY A 7
Dopamine Receptor D3 (DRD3) Genotype and Allelic Variants and Risk for Essential Tremor

*Elena Garcia-Martin, MD, PhD, Carmen Martinez, MD, PhD, Hortensia Alonso-Navarro, MD, PhD, Julian Benito-Le6n, MD, PhD, Inmacu-
lada Puertas, MD, Lluisa Rubio, MD, Tomas Lopez-Alburquerque, MD, PhD, José A. G. Agundez, MD, PhD, and Félix Javier Jiménez-Jiménez,
MD, PhD

*Department of Biochemistry and Molecular Biology, School of Biological Sciences, University of Extremadura, Badajoz, Spain

RN ZHEED3 (DRD3) DEGEFEBSKOT7UIL
ZRIE, KREMIRE, (essential tremor; ET) FAEJ X
VENBEET ORREM AR LTz, ET BE 201 &2
BA RIS 282 floEMmEk DNA T, 7UISEN
RUAS—EEERLE (PCR) BIEBSKLU Ms/I-RFLP
T ZF\C DRD3 EzFEE DRD3 77') )L ZEIDFH
HHEEREILIce BEDRTDAYT7F ) 2E47D
Teo DRD3Ser/Gly &7 E 7' IVZE DRDGly D4E
B3, ETBEHEHDE SN WREIVEERICEN O

~2.59, p=0.008), BIUOXEZRHICHEEL
BETHICHEECH O/ (p =0.014), DRD3Ser/Gly
HELU DRD3Gly/Cly EnFE, BOUICT7JILZHE
DRD3Gly DEEEIS, ERIREDHDEBER TIINIIRET
FUELBERICEN O, BBES - & - TERIREOEBEER
TIIBEERBN Dfce XTTFIDRATELDOTELD
BEFEEET RO EDOBEERABESHICE D/ (OR
=1.18, 95%Cl:1.01 ~1.38), MEDIHERHN D5,
BADZNRA 2 NTld DRD3 EzFEE DRD3Gly 77

VIVZENET DR, ETREBDERSIVUES
RED X0 ERBET DI EAREREI NI,

(FNnZnp <0.017 BXKUK0.005), CO#FERITE
4 (7w Xtk (odds ratio; OR) = 1.73,95% Cl:1.15

Movement Disorders, Vol. 24, No. 13, 2009, pp. 1910-1915

Key Word 2 OREF

REEMEIRE, N/ URBME 3 EGRTF, ELRFE,



Diagnostic Odds Ratio (95% Cl)

a P Jenneteau et al. 2006 (276 cases, 184 controls) 1.25 (0.86 - 1.82)
i Tan et al. 2006 (163 cases, 192 controls) 1.00 (0.66 - 1.53)
— Blair et al. 2008 (237 cases, 121 controls) 1.31 (0.84 - 2.05)
- T I Vitale et al. 2008 (116 cases, 158 controls) 0.69 (0.42-1.14)
s - Inashkina et al. 2008 (104 cases, 116 controls) 0.97 (0.57 - 1.66)
! - &> Present study (201 cases, 282 controls) 1.72 (1.20 - 2.48)

| |

I-::_ i -_,__‘=J
T Global Odds Ratio (821 cases, 869 controls) 1.18 (1.01 -1.38)

0.40 1 2.48

Diagnostic Odds Ratio

Diagnostic Odds Ratio (95% CI)

b L L 4 Jenneteau et al. 2006 (276 cases, 184 controls) 1.35(1.01 -1.81)
. I Tan et al. 2006 (163 cases, 192 controls) 0.98 (0.71 - 1.34)
. & Blair et al. 2008 (237 cases, 121 controls) 1.12(0.81 -1.55)
i Vitale et al. 2008 (116 cases, 158 controls) 0.74 (0.53 - 1.05)
- - Inashkina et al. 2008 (104 cases, 116 controls) 1.13(0.73-1.74)
| . Present study (201 cases, 282 controls) 1.50 (1.13-1.99)
|

e Saaime—

SramH Global Odds Ratio (821 cases, 869 controls) 1.14 (1.01 - 1.28)
0.50 1 1.99

Diagnostic Odds Ratio

Figure 1 DRD3 jE{r1 & RV & OBV ICBIT 2D A 275D S ADFE RIS &) . (a) @ ZRGEE TR
DRD3Ser/Gly & DRD3Gly/Gly ® OR, (b) : ZE7 V) )L%% DRD3Gly D OR, \FHOMFSE & MIFEHE BT B35 & IR 55 15
DHHWHE ZEL, IBROKEEDH 25 BEDOH L 2 DO T HE S h o753, Insahkina 5, Blair 5, Vitale
5O, LA TEZNZN 50%, 66%, 100%, 100%ThH>7z, Blair 5DWFFET—XIZIX, ET BEDOMARRDE
BHETHIRS NI T 7N —F RG] EEEhToin,
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IN—F 2V i BE OFITEERE IC B 9 B Ik R X3 AEEIE
BN

Brain Dopaminergic Modulation Associated with Executive Function in Parkinson’s Disease

* % % Karim Farid, MD, Igor Sibon, MD, PhD, Dominique Guehl, MD, PhD, Emmanuel Cuny, MD, PhD, Pierre Burbaud, MD, PhD, and
Michéle Allard, MD, PhD

*CNRS-UMR 5231, Bordeaux, France
**CHU de Bordeaux, Bordeaux, France
% Université Bordeaux 2, Bordeaux, France

R2ITETT DREITHEE ((TEIDFTEZSD) BEIZ
IN—F2U fx" (Parkinson's disease; PD) D&ERHE
ELTHLHMBNTIVD, PD BETIIEMEDRRIBE
[FIT O CTLDEMEDHIEAEL VA, CNHSDRRIF,
MEBRROAEHICEES T DI ENMONTI\DRITEE
BIBRODIEREFRE CEBACE 2, BITHRIREIFE ALK
NI AEEIMEHRSERAZITD I END, ZORMNES
IS 9 D R/NNBEADHEERNRICBONE N TINVD,

BEMSEIRES MR TRETLL, BEBETR
B go/no-go FEDRFEITEIL TH oD, BRI
T BEEN/ N — NI RN REBICK D TEAE DI, [E
&l off] KRETIS, KWIREHEBDSH (EICHA
B iR THh o, L-R/\EHE5 L TERIE
BIREICIFERLEY, FREREDES/ F—>
ICEfbhBon, [FE off] IKRETIIMMRIEID, L-K~/X
FRAETCIIRAIRDEBN L WUBEETH Dfce UED

SEm=ERIE, LARR/Y (L-K/Y) 8B5/FEES5EE9
BIEBERZ—HSELNREEEZNRIC, go/no-go
RERDOHRERT T D R/ EADKENE EZ 1

BERND, PDBETIIR/NI UARITHREEDRENICE
hOTERLGREZRCTEORBI NS,

Movement Disorders, Vol. 24, No. 13, 2009, pp. 1962—1969

IN—F ) R, FITHEE, IMRI, RK/SI D EE)E R EREE

Table 1 PD &AL & X IIED A LIRERFFIY - M RHIFF L & g CPEA I 2 2 77

Patients with PD Controls P < 0.05

Age (yr; Mean = SD) 61 = 8.6 59 = 7.8 NS
Sex 7m,2f 8m,1f NS
Duration of disease (yr) 10+ 3 NA NA
UPDRS III

“Drug-off” 375 NA NA

“Drug-on” 11 £4
Mattis

Global score (/144) 138 = 44 139 = 3.7 NS

Attention (/37) 36 =1 36 =1 NS

Verbal and motor initiation (/37) 34 +3 352 NS
Stroop: interference score 575 £ 54 6.1 =44 NS
Beck depression inventory 8 *+7 4*2 NS
LEDD 1,060 = 222.5 NA NA
Hoehn and Yahr score (“Off” drug)30 3+1 NA NA

FEH T i £ BRHEfR 2 (SD) T/Rd
PR DB AR 13 L- R S8 5z 52
m =51, =%k, NA =487, LEDD =LA R 1 HE (mg/ H), NS =&



Table 3 go/no-go FEHIZIEPEAL S 0/ Il 2754
BH— K ¢ HERRPT

Talairach
coordinates
BA X y z K T
Controls
R-DLPFC 9/46 18 51 31 9%  4.27
ACC 24 0 16 26 30  4.03
SMA 6 12 14 56 136  4.12
L-precentral C 4 —40 10 —10 40,245 18.24
L and R SPC 7
R-putamen
R-thalamus
L and R cerebellum
“Drug-off”
R-precentral C 4
R-DLPFC 9/46 45 6 16 7,284 12.69
R-SPC 7
R-caudate
L-precentral C 4 =54 12 —-14 2745 119
ACC 24 3 -19 36 2,099 8.07
L-SPC 7 =36 —77 —24 3966 595
R-STC 22 68 —36 2 4700 8.8
R-MTC 21
L-STC 22 —47 8 —12 2745 1198
L-MTC 21
L-caudate -8 -5 5 346 5.53
R-cerebellum 61 —38 0 4,700 8.89
L-cerebellum -36 77 24 3,966 5.95
“Drug-on”

R-precentral C 4 45 1 46 2,971 10.16
L-precentral C 4 —45 =30 39 5338 6.84
L- SPC 7

R-SPC 7 41 =50 46 794 773
ACC 24

R-cerebellum 34 —=74 =30 1,181 10.65
L-cerebellum -17 -89 -—-19 898 5.95

PHEE (mm TZOR) @KFE ), Hitg (y), |®E (2) FHOE
B (A 22 3 (anterior commissure; AC) - # % (posterior
commissure; PC) ) [ELAIZ 0T 2 il

(x-y-z) (X Talairach JEF,

BA = Brodmann ¥}, K =RZ+tL, T=Bfl, R =17, L =%,
DLPFC =& AMUIFTHT 22, ACC =Hi+RIFI 2B, SMA =Hfi¢
TEENYF, SPC = LUATEIE, STC = LMlui} B, MTC =l
=

Abstract

Table 4  go/no-go AT IEVESL S A/ FFE it 2
INTERINT R ZBEPT (exclusive mask analysis)

Talairach
coordinates
BA X y z K T

Drug-off > controls

R-precentral C 4 52 -5 28 161 495

R-SPC 7 25 =65 42 125 475

L-SPC 7 =26 =70 56 136 4.8

L-STC 22 —54 =25 0 2,487  6.22

R and L caudate 11 4 11 364  4.80
Drug-on > controls

R-precentral cortex 4 —36 =5 35 12,991 6.21

ACC 24 —20 2220 37 393
Drug-oft > Drug-on

ACC 24 3 14 44 424 431

L-STC 22 —54 =25 0 630 6.22

R and L caudate 13 4 7 544  4.84

Drug-on > Drug-off
L-precentral cortex 4 27 28 1 9970 6.24
ACC 24

HEE (mm TZR) 3K 0, mig (y), ®E (2) HHOR
MR (AC-PC) RIS B,

(x-y-z) (X Talairach JEF,

BA = Brodmann ¥}, K =AR27+t)l, T=Bdi, R=4, L=7%,
DLPFC =754MUIRiTBERG 2, ACC =HiHIRIE 2, SMA =#fi /2
JEENEF, SPC = RUHIHME, STC = _RMIEHY R, MTC =i lliH
BeE
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Abstract

ZIEREBANDOBITHICA S5 N5 F3EME REM MR T 7 B ft

Idiopathic REM Sleep Behavior Disorder in the Transition to Degenerative Disease

* **Ronald B. Postuma, MD, MSC, Jean-Francois Gagnon, PhD, Melanie Vendette, BSC, and Jacques Y. Montplaisir, MD, PhD

*Department of Neurology, McGill University, Montreal General Hospital, Montreal, Quebec, Canada
*Centre d’etude du sommeil, Hopital du Sacre-Coeur, Montreal, Quebec, Canada

BE M REMERTEEZE (REM sleep behavior
disorder; RBD) &/X—F >V V" (Parkinson’s
disease; PD) WRHMEDTIKEED, LAL, RBD A
SHEUDERBDARREIITDICITRIBSN TGN, e
IF, 2004 £H'o7 > CL\DHFFEME RBD EEZIRE
LIETARRT T« THBICKY, BENBEOSHEEHR
THERBENEBITL WK DZERBRR T OHRE%
8. 1574 RBD BEDESHEE, BE, 88, 8
HERERE, MBI UBEERZBEFHFMICFTIMLU 7,
R BIIFENLTREICHE O TCEEL, EEND
1 FELARIC PD ERANEZ FAE L /- BE T LEDFHER
BZzlB LTz, BFG7HDS56BIAPD ZHIEL,
T BINRBIREZRIEL foo BAEEEZIRINT, IRE,
B, BEGEEEE 15D, BoUISEEREETEE
ICRB I DRERBRIIVVINE PD BB ERIEZRETHE
PL TV BRAEZRED DS 7 Bl [Lewy /JMAEER

A5GE (Lewy body dementia; LBD) MDABEMA S
DEEZBREL, 46IE7ILYNAY—E (ELLIF
[LBD DrJgedh)]) DEEZEE Lz, LBD MDAJaE
MHSNESNIERIL, WVIThE/S—F 2V ZXAIC
FDEDEFMIEN, LRHDL S fluctuation ZRL
12N h oz [7IVYINAY—R] DEEIL, B
DIEZMRECHAMZ LBD OB TOT 71 ILER
LEe2EmS LBDZBIDEEx 0N, MEFEHER
ETIILBD BEEXBINTELN Do TDEDII,
MMEEDIBDEZE I 2RBDEETIILIE Y
fluctuation (3EBHSNY, RBD |3 LBD DIEFEMDS
WIHEBEIE CHhD I DR SN, LT NORFBIRIET
MRETCHLRIMESE PD EZXBITERN EN D,
[RBD h'o@RZMICEAN D] 1 DOMENKIBIEL E
ZL, CNUICKVEL DERREGISERRVGEEEIEICE
DL ENTRKEEIND,

Movement Disorders Vol. 24, No. 15, 2009, pp. 2225-2232

REM BERRITEIES, /N\—F 2V 9K, Lewy IMREERAE, 7L YNV~

Table 2 PD & & GZHIEHE DFFF

Controls (Idiopathic RBD) Total disease P vs. Parkinson’s P vs. Dementia P vs. P Dementia

(n=17) n=17) control disease (n = 6) control (n=11) control vs PD
UPDRS 2 0.22 = 0.16 62+ 13 <0.001 7.8 £48 <0.001 54+ 1.7 <0.001 0.57
UPDRS 3 3.0 = 0.68 179 =26 <0.001 230 £55 <0.001 151 £25 <0.001 0.15
Alternate tap test 190.7 £ 7.2 1375 £ 72 <0.001 149.1 = 15.6 0.012 1312 £ 7.0 <0.001 0.22
Purdue pegboard 10.6 = 0.47 7.4 042 <0.001 7.6 = 0.86 0.004 7.4 = 0.46 <0.001 0.87
Timed up and go 6.3 = 0.29 8.5 = 0.66 0.004 8.6 = 0.89 0.004 8.8 = I.1 0.014 0.90
Smell (UPSIT 12) 9.4 + 048 4.5 = 0.61 <0.001 57+ 1.2 0.002 3.9 = 0.64 <0.001 0.16
Color vision (FM100) 108.3 = 15.2 2772 = 324 <0.001 180.1 = 10.0 <0.001 330.2 = 42.0 <0.001 0.021
Systolic BP drop 3.0+ 24 16.8 = 3.7 0.004 26.0 = 83 0.001 11.8 £ 2.6 0.023 0.06
Orthostatic score 0.15 = 0.14 0.29 = 0.11 0.69 0.50 = 0.22 0.20 0.18 = 0.12 0.88 0.18
Erectile dysfunction 0.75 = 023 2.0 £ 0.32 0.005 2.3 = 0.61 0.008 1.9 = 044 0.023 0.60
Constipation 0.18 = 0.18 1.06 = 0.24 0.006 1.2 £ 0.30 0.009 1.0 = 0.33 0.026 0.74
Urinary dysfunction 0.08 = 0.07 0.41 = 0.17 0.07 0.33 = 0.21 0.15 0.45 = 0.25 0.10 0.79
Beck depression 5.8 £ 0.60 54 = 0.67 0.66 5.7 =093 0.93 53 095 0.64 0.31
UPDRS 1 - passivity N/A 0.53 £ 0.24 N/A 0.20 = 0.18 N/A 0.70 = 0.35 N/A 0.33
Hallucinations N/A 0.19 = 0.13 N/A 0.33 = 0.33 N/A 0.10 = 0.09 N/A 0.40
MMSE 28.8 = 0.41 24.5 £ 0.79 <0.001 28.0 = 0.56 0.31 22.6 = 0.65 <0.001 <0.001

FEA I BRHERE TR T,
PD =78—F >V >, BP =IllJ£, UPDRS = Unified Parkinson’s Disease Rating Scale, MMSE = Mini Mental State Examination, UPSIT =
University of Pennsylvania Smell Identification Test, FM100 = Farnsworth-Munsell-100



a) Motor - UPDRS b) Cognition - MMSE
30 - * 30
284
25 1
_ N W 261
T 20 [}
£ 15 % %
g 2
D [
10 - 20+
18+
54
161
0.

Controls All disease PD Dementia Controls All disease PD Dementia
Combined Combined
c) Motor - Timed Up and Go d) Motor - Alternate Tap Test
12
200

10 *

Timed Up and Go
o N B o =]
Alternate Tap Test (taps per minute)
) N > »
o o o o
*
*
*

100 -

Controls All disease PD Dementia Controls All disease PD Dementia
Combined Combined

Figure 1 k% 7% HED UPDRS, MMSE, Alternate tap test, Timed Up and Go test D% {H %733, TF—/v—!
BEHERE (SE). * MEEEEDLY (p <005, A S—F 2V NI EHESEDY (p <005 GEEAMERED A
T7k9), UPDRS = Unified Parkinson’ s Disease Rating Scale, MMSE = Mini Mental State Examination

a) Olfaction b) Color vision
12 400 A

10 1

UPSIT /12
o N S o ©
*
*
*
FM-100 Error Score

— N (]

o o o
o o o o
*

*

Controls Al disease PD Dementia Controls All disease PD Dementia
Combined Combined
c) Orthostatic blood pressure d) Depression
40 8

Systolic Blood Pressure Drop (mm Hg)
= N W
o o o o
L n
E *
*
*
Beck Depression Inventory
o N -~ o

Controls All disease PD Dementia Controls All disease PD Dementia
Combined Combined

Figure 2 4 72 BEHEOWLIEE, BT, FAHRES LMD DO XL /R =5 —/3— @ FHERGE, 3t

MEAZEAEDY (p<005), "/S—=F 2V EERAEAEDY (p <005 GEABEREDATHRY), UPSIT =
University of Pennsylvania Smell Identification Test, FM100 = Farnsworth-Munsell-100 Hue Test
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IS—F 2V VOB MIZ BT 5 HE L A ]

Major Nutritional Issues in the Management of Parkinson’s Disease

*Michela Barichella, MD, Emanuele Cereda, MD, and Gianni Pezzoli, MD

*Parkinson Institute, Istituti Clinici di Perfezionamento, Milano, Italy

thOBBREMEBEBAKIC, N—F2V R
(Parkinson’s disease; PD) CTHLEBRZEMBRERE
ZFNEZRENMHEERAL, BWNIFEERIZILHOES
Zond, LHL, ZOXDBHEEERNFEERBIC
RIZTRIBNFEIHZVUFESNTHEST, RO
FTHY EIFonaZ 60740\, PD BEDERRIARE
IZXFLTld, PD OEFRKIKRRE, EITIKR, BEAER
ITTHL, BMEHERERDER (IRILF—SE8L
EREEE), MR- MERERD/NSVZ, FJ -
BEXROMEER (EABELRR/Y (L-R/Y)) BED
AFHB59 2, REROLEZ(I PD DFBICIHLT
LITUIIZE LT D, ZDf=s, PD DFF@ARIZITAEED
- RO ELDITREED DY, BEERIHDED
D, TRINFHESEEBREOEHEREDELIC
E595LEAOND, REREBBILESOMEERTES
PBEEICHNT, FEBERIIEZLEEZRL, BT

BODY WEIGHT

BENZORRLELD, E, BAZHME, SRETR
SBEDEEDEABRICKTIED, TOICHER
BERXAZLERITDRVENHD, BEDOREFTMIIE
HARICAT DONETH D, BEENEREIBHERERICT T D
EMBEEDRBEILIIAARTHDN, KEDORYD - 18
MEFHTDIRE/NT VR, L-R/NEYEBREORE L
CEREEOMEEERDEE, BEEE (RN EEOE
MEE) DfE, RERZ (MEBREBRVPEYIYV) O
FEREBELE, REBZFNNADAHD )V IDEHE
EIICODWELH D, L-R/\BERBRICIE, NTUR
DEnf-tpBRBEEEL (Mediterranean-like
dietary regimen) ZHREINETHD, L-N/EER
ak, EFTHERETE, EREBIREE (L-FXD
RINERLL 2010, BERCHREBRODEAERE
BNEFHRL, hFUEERIBNYBRESEHERET
3) BEAEEENERICERCHDEEAOND,
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N=F2V K, RE, BBESE, E, BF, LARRN

ONSET OF CLINICAL
DISEASE DIAGNOSIS
Y
IMPROVEMENT
OF MOTOR WORSENING OF
CONTROL BY MOTOR CONTROL
AVAILABLE
TREATMENTS
( dopamine agonists )
.’i
r SURGICAL
# | PROCEDURES
2 ™ (deep brain stimulation
S or pallidotomy )
- L & "
- | Food intake - t Food intake - | Food intake
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symptom: . eating ) § - 1 Energy expenditure
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! Recommend

UNDER- and OVER-NUTRITION

LOW-PROTEIN REGIMENS
(introduction of low-protein products )
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REGULAR
PHYSICAL ACTIVITY
(resistance exercise training )
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Abstract
RFMEEHETE X A 2 a— X A JF R ASH o 3 # B e 5 O ER AR -
PRE AR 2 1Y o B

Idiopathic Spinal Myoclonus: A Clinical and Neurophysiological Assessment of a Movement Disor-
der of Uncertain Origin

*Matcello Esposito, MD, Mark J. Edwards, PhD, Kailash P. Bhatia, MD, Peter Brown, MD, and Carla Cordivari, MD

*Department of Clinical Neurophysiology, National Hospital for Neurology and Neurosurgery, Queen Square, London, United Kingdom

T2 22D0OHBARAME (BEDKB EMIE) AT,
BEHBREMNERICED I A IO0—XXHDIBRERIC

BRI Ao0—X X (spinal myoclonus; SM) (3,
B9 BB D EIDFEENIC KU ELDEHN DR

EMUEDEEBZRFHET D, RADHSICLDE, SMD
[BENR] BRAR - ERERZNEHIE, BERENE
MRICITO/IcEBIE CTEBIRTEDESNTLVD, 3REM
BRERICKDINE (erk) SOERNERICKDHINREE
BRI D2LETCERGBAEZER EBHERBSE M
(Bereitschaftspotential; BP) Di&EH T 452, A7 T,
M SM BEIR—MNMIBNTBP ZFELIZ, 5%
M SM EBE 20 1 ZERRRY - MR ERSZRYICEHME L 7.
BRETETFARK (EEG) - HEBX (EMG) VILFF+
FIVEEFZTTL, BPZHE LTz, 1 ROREH D@
4£1B%E (EE0DPB) H'BPEHBE®REIL, BE%
BPICEAL T [#&EXE] [AgeMHY] 1G] ICHFE LT,
ETF 7 ICE sk LI BEDERRETMIS, EEEEZEFM &

LB IAVO-XAN=EHELTZ, 20 BIF 15 BIDZE
ET, BPA' [H#X] (CERHB=Nnh, BPHEHN
TS (AR CHichic, ERREHMESEE 2
ZOBRKRREN—HL1=DIF 15 6 (75%) Thofc.
MERNELICRENERICKLDES EFHEL cBES
BT, BP ([#EX] F7cld [HaEMHY]) hERvonTc.
BP (34554 SM BE T3, LIFLIFETE =Nz, SM
ZaBIEE IS ORMICHRET SERRFIRT I SRR REE
DETENROHONDA, BRERNICEEEEZbND
EHZE95BECE BP IISHEIC®REEN, SMD
RENDENERTHDZ EARS N, CORRND,
15FE M SM BEDIEHEZMICIS, BRARSTMOMEIF
BELTBPEGNBATH DI ENTKREND,
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Table 1 /A7 BHEE LI & X BiMEE#E <X A2 00— X X DRI - #IFEEREZITRF

Spinal segmental myoclonus

Propriospinal myoclonus

\/ muscle jerking limited to muscles innervated \/ Muscles recruited can belong to myotomes
by one or two contiguous spinal segments far from the spinal generator

\/ Often symptomatic

\/ Slow conduction velocity (1-15 m/s) in cord

\/ Often rhythmic (1-2/min to 240/min) \/ Long lasting EMG burst (300 ms—3 s)
\/ Long lasting EMG bursts common (up to 1 s) / Not rhythmic

./ Independence from supraspinal influences and ~ / May be stimulus sensitive

\/ Persistence of myoclonus in sleep common

/ Unusually stimulus sensitive

a) DEFINITE BP
g e

b) POSSIBLE BP c) ABSENT BP
g
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REEOB L ONTOEASOD parkin B2 TREHICEBIT 5
P RS BERESE © 13F-dopa PET (T & 5173

Nigrostriatal Dysfunction in Homozygous and Heterozygous Parkin Gene Carriers: An '"*F-Dopa
PET Progression Study

* **Nicola Pavese, MD, Naheed L. Khan, MD, PhD, Christoph Scherfler, MD, Lisa Cohen, MA, David J. Brooks, MD, DSc, Nicholas W. Wood,
MD, Kailash P. Bhatia, MD, Niall P. Quinn, MD, Andrew J. Lees, MD, and Paola Piccini, MD, PhD, FRCP

*MRC Clinical Science Centre, Imperial College, London, United Kingdom
**Division of Neuroscience and Mental Health, Imperial College, London, United Kingdom

Parkin BE&E/\—F ) Z X LBEIZH T DIRFIRHAE
BEEDETREICDNTIIIZEAERSMIINTIVEG
WVo NTOES parkin BEFREEG/ NN —F VR
(Parkinson's disease; PD) ZFELYI(\EEZZ 5N
%, B4k D ®F-dopa PET REICH VT, B—
parkin ZE{REED 69% CEIEMRMEDERE K/ NI 1E
BMEMEER T 2RO EERE LTz, SEIDHEKIEE
ETI3 '®F-dopa PET Z&EHmMICHETL, Ea~\T0
#®E (parkin BE/N—F 2V X L) BHUICE—A
THIRSD parkin B FREEICHTDREIRFIARE
BEREEDETREZESI LI, #&N\TOES parkin
B TERZET DEBRMMERE 3FcE—\TOE
BOEEERMMRERSE 6 AIZXRIC, N—XTA VL
ZD 5 F#ICERRSHEE 8F-dopa PET #1727z, fiE

DEICHRRD '8F-dopa BX W A& ISBEF 0.5%m 2
L7=h', BIAZD '8F-dopa BXWIAAISEBEFL 2%k
Dllco BIEMRMDE—ANTOES parkin B TFRE
BT, #HRROD ®F-dopa B RAAKIIEBEF 0.56%
BAL, BAKTIISBETY 0.62%FHD Lz R—2
A UVBSIUENRAAROERZMNEE TIL/N—F
N ZZXLDFEEESBONIED Dz, MEM PD TlIH
7% '8F-dopa BWURAAIIEBE 9 ~ 12% /DT DEHE
INTHY, ZhnITERBE parkin BBE/N\—F>2V
ZLICHTDRBERRABBEAZDETEE IIFFFIC
EWEExoND, B—parkin BRRBEE CIIBER
MDIRFMA 8 F-dopa BWJIAAE TH K< HoNDHY,
ETERENEBNZEND, BRRERE#EDS/N—F2VZ
ALERELICELTERTHDEEADND,

EMDOEENTOES parkin B FREETIS, D &F
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A Caudate B Putamen
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Figure 2 % A5 7 47 (16 #) (Khan 5), Hi—~\TOEE parkin ZREHE (6 H), HG~TH
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Postural Tremor in X-Linked Spinal and Bulbar Muscular Atrophy

*Ritsuko Hanajima, MD, PhD, Yasuo Terao, MD, PhD, Setsu Nakatani-Enomoto, MD, Masashi Hamada, MD, PhD, Akihiro Yugeta, MD, PhD,
Hideyuki Matsumoto, MD, Tomotaka Yamamoto, MD, PhD, Shoji Tsuji, MD, PhD, and Yoshikazu Ugawa, MD, PhD

*Department of Neurology, The University of Tokyo Hospital, Tokyo, Japan

REAIFIRE I SEREBEMEAZEMIE (spinal and bulbar A6 ~9 Hz, 16IA'2 ~3 Hz Thofz. IRET DE)
muscular atrophy; SBMA) O#EERE L TR<AHAD & (oscillatory movement) &, 5 I TlE EMG jEE)EE
nen, ZORBEBZPEFISRIEBH SN TG LEBEREL TS, 3FITIIEELTLVED Dfce T
Vo RNARDBRIE, SBMA DEBRBMOERICH ~NTHEET, EEATERBETHIRBERMICE
DEEBFNEFEZRN T DI ETHD, SBMANER ZBZRIFUT. REIE, 5AN [REMERE (reflex
FHICHERSNCEBEBHI(B6 ~63 M EaRNRELI,  tremon)], 3fIAY [MIERIIRE (mechanical tremor) ]
BEICWULEBEEAR (Y] TF [BL] ORHBETT  ICHESIN, IhODERNMD, SBMA ICHDIRE
1 DDZEBEMITFIERND, BIAHEOREHAER  DERKGITAE '|¢#1§¥%LJLA‘CL\Z>7]‘ SBMA Tl iRE;
(electromyogram; EMG) Z# 8k L, MEE G ODELEICKERFIVEELKIEZRZLTNDIEN
(accelerometer; ACC) ZRW\CFDEELEHRL e THhEND, SBMA TOIRBOEEICTS I AREE
Z0D%, EMGBLUACCEFED/NT—IRTMLE FOERBELT, BEERMEOBEREEDESEALED
Je—L 2 RZERLI, IREBEOE—VBKREIE, 76 RBAHNEZOND,
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RIYMEIRY, MIBMIRY, REMEY, Je—L 2, SBMA

A. Posture 1 B. Posture 2 C. Without load D. With load
power
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power power
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power power
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0.00010] 0.00010 00003f 7 7 0.0003
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5 10 15 20 25HZSU 5 10 15 20 25H130 2 4 6 810121416182022242628 Hz 2 4 6 810121416182022242628 HZ
1.0 1.0
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084 081
074 0.74 -7'2
064 0.64 1
Coherence ;| 051 |
- - 8.7 05| 05|
044 044 . =1 7.0 1
03 03 * &
02 02
0.1 0.1
0 0 00 0.0
5 10 15 20 2542 5 10 15 20 25H 30 2 4 6 810121416182022242628 2 4 6 810121416182022242628 HZ
Frequency Frequency Frequency z Frequency

Figure 2 JEfil 6 (A £ B) BLEHI 2 (C & D) I2FF 3 ACC & EDC EMG D87 — A7 hLkak—L > A, (A) Posture 1 (/5% i
IFL7HRRE, (B) Posture 2 (ZF 121X L7HKRE, Posture 1 TIHIRIKD Y — 27 FPHZ 8.7 Hz Th o7z EMG O#¥iGEIEN B L ra—1
DAY= 23RO Lol TS DRI S R TR TH 2 ZerVRR I N5, BEVFH L TFREZMI LG (Posture
2),ACC D)7 —ARTZ MUF 2 DDOE—2 29 BLU8THz) Z/RLIH, ThHDE— 21§ 2% EDC EMG G EIEN 3388 5 kb
Joo 7272L, A=V ATIX 8T Hz II/NSWE—=I bl (O HERAH T42L), (D) EREAMN [HY] ORETFEME L8
rEoT—%, BERAMDIE S VB, ACC, EDC EMG, 2b—L Y ADTRTICBWTHBPORMIEE (7.0 ~ 7.7 Hz) TE— 27
»hhte, EEZAMULES, REOMIEIL 9.1 Hz ICZEL L, EMG AR MUVICIHSE R E—=Z3A SN >Th, ab—L 2 A
T 72Hz INS W E—=I b 5z,



A. a. Posture 1 b. Other posture
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5 10 15 20 25 Hz 5 10 15 20 25 Hz
power 8.7 power
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Figure 1 (A) IZ2MELLE (Posture 15 a) BE N ZHIMILICLE (llDZLE b) TT2MRFFLA
Mok L7z, SEHI4 D ACC 7N EH—E MM (interossei dorsalis I; I0D1), 47 (flexor
digitorum superficialis; FDS), #a#5{Hfi (extensor digitorum communis; EDC) ¢ EMG #J¥, ACC > 7 F )L
(X Posture 1 T(IAY 8.7 Hz DB Z R L, JUEEUIMDLE (N2l L7- 43 OJ7hKh -7z, EMG
FREFEMIAN 2R L 72h3, ACC ORE) & (358 CERIIL TWieh > 72, EDC & FDS OfiEMTIEHK b
HM bR HNZLh o7z, (B) EM 4 D Posture 1 (ZEK) ERIDZLE (IMNZJlli L7-£8) (HK) <k
% ACC (LBY) BLWEDC EMG (1B D87 —2ZXRZ MLk, ACC BLTEDC EMG [f{oakt—Lr >
2 (FB. Posture 1 THEZMIE LS, HRiko € — 2 83403 8.7 Hz TdH -7z, EDC EMG & ACC T
FEBHITHHPH 8T Hz ICB N TE— R8O STz, DL (FZERITLZ284) O ACC A7 ML T
L VIRAC ERADASR, 6.1Hz & 8.7 Hz (22 DDOE— 218D 57z, EDC EMG /87— A7 ML T
13 87 Hz CBLT/NS W E—2hl5 S iz, EDC EMG B LT ACC L DIHICI2 8.7 Hz THEA L —L
AR BN,
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Table2 #i%ZhZZL L HEEH (1kg) A5l T TP ACC, EMG, Ibt—L > XDJEHZA(L (Hz)

No. Frequency Posture 1 Posture 2 | Other Posture
"o o] ioes | evioas] loas | [eas] lowd
ACC 6.5-8.2 7.7 8.6 8.6 8.6 3.3,94
1 EDC 8.5-9.4 8.5 9.8 8.5 8.5 N.D.
Coherence | 6.2-9.4 7.7 N.D. 8.9 8.9 N.D.
ACC 6.7-9.1 7.6 7.0 6.3-9.1 7.7 9.1
2 EDC 7.7-8.4 |10.5,8.4| 941 7.7-9.1 7.7 N.D.
Coherence | 7.7-8.4 7.7 7.7 8.4 7.0 7.7
ACC 6.5-8.4 6.1 8.5, 4.1 9.3
3 |EDC 7.7 8.5 N.D. 9.3
Coherence 7.0 6.1 N.D. N.D.
ACC 7.0-8.4 7.0 7.8 3.5-7.8 7.8 3.5 6.1-8.7 3.5 6.7
4 EDC 7.9-8.7 7.8 7.8 N.D. N.D. N.D. 8.7 N.D. 7.0
Coherence | 7.8-8.7 7.8 7.8 7.8 7.8 N.D. 8.7 N.D. 3.4
ACC 7.4-8.3 7.8 7.9 6.5 3.5 4.1 29,5.2
5 EDC 7.8-8.3 7.8 7.9 8.2 N.D. N.D. N.D.
Coherence | 7.8-8.0 7.9 7.9 6.9-8.0 N.D. N.D. N.D.
ACC 6.4-8.7 8.2 3.5 8.7,2.9 7.6 5.2 41
6 EDC N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Coherence N.D. 8.2 N.D. 8.7 N.D. N.D. N.D.
ACC 2.9 29 |29-35 (3576 46 2.9
7 EDC 9.2 9.9 9.9 8.7 N.D. 9.9
Coherence N.D. N.D. | 8.1-9.9 8.7 N.D. N.D.
ACC 7.6-8.2 7.0-7.6 7.5 3.5 7.5 7.5 7.6
8 EDC 8.2-9.8 7.5 7.5 N.D. N.D. N.D. N.D.
Coherence N.D. 7.0 7.5 N.D. N.D. N.D. N.D.

JKEDEIME TRIE] ThsILZrd, BEFSORUVVEKEOLT, BEOREA R o —8T 228 %0R7,
ACC =R, EDC =# gL mMiEK, ND =filishd
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