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Spinal Cord Stimulation Improves Gait in Patients With Parkinson’s Disease Previously

Treated With Deep Brain Stimulation

*Carolina Pinto de Souza, MD, Clement Hamani, MD, PhD, Carolina Oliveira Souza, PhD, William Omar Lopez Contreras, MD, PhD,
Maria Gabriela dos Santos Ghilardi, MD, Rubens Gisbert Cury, MD, Egberto Reis Barbosa, MD, PhD, Manoel Jacobsen Teixeira, MD,

PhD, and Erich Talamoni Fonoff, MD, PhD

*Division of Functional Neurosurgery of Institute of Psychiatry, Department of Neurology, University of Sao Paulo Medical School, Sao Paulo, Brazil

R AR (deep brain stimulation; DBS) & LR R/ Sk
I8—F 2 V9% (Parkinson’s disease; PD) & B & o3
T 5D, HREOBEI T AR R L v,

ARFZED B, #7H PD BFITB VT, HRORHAN
(spinal cord stimulation; SCS) D74 & AATHREE IR 5
LA THZETH b,

BUR T DBS 12 & 2 R 2 6350 B AR H 2568 L

DL E - BATREDSPHA SN S PD BHET 4
BlZxF L, SCS (300 Hz) % FEHEi L7z, Timed-up-go test,
20 m #* 17 34 BR, Unified Parkinson’s Disease Rating Scale
Part IIT (GEEjFEBE), Freezing of Gait Questionnaire, ZE{%

OKEYWORD O #$1781F, ZBRHEE - HTEE,

Movement Disorders, Vol. 32, No. 2, 2017, pp. 278-282

DEDAITIZONT 6 » HEOKRIUTHAMNL, ERH
IERFOE & LI L 72 Timed-up-go test 38 & U 20 m 2347
BRI, 300 Hz 38 & U860 Hz D JH 5% Flv, BRI
WS & % BT D FEHE L 7z,

SCS %2 7= BFE BT, HATOFGEH TR 50 ~
65% D TL¥, UPDRS Part T GEB)#ERE) B L OVEHO
BDOAIT T35~ 45%DYHEDFRD N7z BEHEHl
12 & % timed-up-go test B £ ' 20 m HATHERTIE, AH
73 AY 300 Hz TOAFED iz,

BB ~m-- oo

300Hz T® SCS XA AEMNRIFTH Y, HRITICEER
DD BTz,

T AR B N—FVUY

Table 1 FBEERECHER
TuG
OFF TUG DT UPDRS L-dopa
Med OFF med (motor equivalent
Pre/OFF Pre/OFF score) UPDRS dose Disease
Med 6m med 6m 20-m walking test 20-m walking test 20-m walking test with 20-m walking test with PDQ-39 PDQ-39 pre/ (motor (mg/day) duration/
after after (time in seconds) (steps numbers) obstacles (time inseconds)  obstacles (steps numbers) FOG-Q (total) (mobility) 6m after score) Pre- Hoehn &
SCS/ON SCS/ON OFF med pre/OFF OFF med pre/OFF OFF med pre/OFF OFF med pre/OFF pre- pre-SCS/ pre-SCS/ SCs 6m after SCs/ Yahr/time
Patient, Med 6m Med 6m med 6m after SCS/ON med 6m after SCS/ON med 6m after SCS/ON med 6m after SCS/ON SCs/6m 6m after 6m after (DBS ON/ SCS (DBS 6m after DBS
age (y)/sex after SCS after SCS med 6m after SCS med 6m after SCS med 6m after SCS med 6m after SCS after SCS SCs sCs med OFF) ON/med ON) post-SCS (years)
P1 56/F 69/20.6/11.6  79/28/14.6 123/48/24 111/53/22 118/65/29.5 168/69/29.5 18/8 87/52 28/11 3024 20 1200/1000 14/4/5
P2 64/M 18/7.6/9.6 20/8.6/9.6 26/17/18 44/15/15 30.5/17.5/18 417.51165 19/9 55/26 30113 20118 12 250/250 30/2.5/14
P3 68/M 33/9/9.6 27/1112.3 180/31/28 70121119 182/28.5/28 87/22.5/21 1717 52/25 25/13 48/26 17 1200/1200 11/3/6.3
P4 69/M 211073 21/136/8.3 47/20118 71/18/24 79.5/25/18 169/19.5/16.5 17/10 38/25 18/07 16/11 11 600/600 30/2.5/6
Average + SD - 21.2 (£10.1)°
Pre SCS 352+234 367283 94.0 £72.0 740 276 104.7 + 60.6 105.2 + 33.3 177+09  58+207 25252  33.0+137 - 812.5+ 30 (x0.7°
469.7
6-m post 118+59  153+87 290 =140 26.7+17.6 340 =211 321+246 77+09  32+134 11028  197+67 15.0 4.2 7625+ 7.8 (x4.1)f
SCs 4230
P .006° 02° 05° .009° 03 02° <.001° .002° <.001° 034" 018° 39°
Magnitude of 63 54 58.9 65.7 63 70 56.4 447 56.6 383 54.54 6.15
improvement,

%

P =¥, F=%«t M=% DBS =MNEHHHM, TUG = timed-up-go test, TUG DT = _Hi{#IZ X % timed-up-go test, SCS = FFHMIIMAMT, MMSE = Mini-
Mental State Examination, SD =#E#{#%, 6-m = SCS ® 6 » H#, FOG-Q = Freezing of Gait Questionnaire, PDQ-39 = Parkinson Disease Questionnaire 39, UPDRS

= Unified Parkinson's Disease Rating Scale

4T (SCS A 7/DBS # v/ $eH#l+ 7 W) L FA4li 6 » H#: (SCS 4 /DBS 4 v/ HHIA4 7W) % LT %55

PATRTE T 6 4 AED AT T % T 2B DO H B IEARDKE

BT B X O HE0E.

‘UPDRS Part Il GEEIEERE) 12DV TERRERFHAAIE (SCS + 7/DBS * >/ #H+ 7H) & Filits (SCS + »/DBS * ¥/ HHIA V) DX a7 % LEKT 2E0dH 5

BEAROME (L Supplementary Figure 2% Z#),
< RS
“Hoehn and Yahr scale

DBS #%OWIH (F¥fE +SD, 4F)

¥ HAGERMUEMN © Supplementary Figure 2 134+ ~ 5 4 Y It (wileyonlinelibrary.com) @ Supporting Information T ¥ #ET 3
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Figure 1 A :SCS#%® UPDRS Part Il GEghi#se) A7 0%, B&EY, KK %D DBS 2% F7z. 1 F44, EH|A47/DBS
CEEDAO 7N, DBS EMERTOEFA VSRR EN/ATT KW E BBAURTF Th o/, DT HRBALIEADNIEDD, SCS EHERT
DERIEERIF (DBS OFMiH o 7.8 FEE) OAO7IE kAL L TDBSEHERTLH 36.8%RF ThHo/z. SCSZEML/=6 HAED
UPDRS Part Il GE#haE) Aa71%, SCSEMERTNDAIT LUE 38.3%RFTH o7z (0 =0.034), RbhDAD7IE, ZHA7/DBS
FUBICRBLEBEDTH D, B~D: BRZEMEMD SCS IC LB 20 m H1T75EH KLU timed-up-go test (TUG) IZHFB%HER.
20 mHATREBR CRBRT TICE LN (ER) $L05H% (BA) 2-F5RTCEMLE (B), TUG THRBTTICELBEEAE
L7z (C) DEIDITTDIER, 20 m SHTaBR ClE, R (Foe =244, p < 0.001) &EHE (Fos =228, p =0.002) OmEICDVNTE
HETEDRBDONI=. BIFFIC TUG TH, RBESNERBEICRGBOBEEDIROONE (Fos = 355, p <0.001). IERBEMGEDL
BICHUVT, 300 Hz RIS K, 20 m STREBEOST TICE L /2FHE (94.0+70.8 »5 30.5+17.3,p = 0.028) H KU (74.0+£27.6
H5267+17.6, p =0.03), TUG OEEIHAHEA L7z (36.0£30.1 5 11.8+5.9, p =0.003), 300 Hz ® SCS Tl&, LWTIDEEK
THEERWEDBDOONZD (0 =02, p<0.001, p=0.003), 60 Hz Ti, SCS # VEEDURICEWTIIINRI RO NG D
Teo HRICDNWTH 170% DDA SN (0 =0.01) (D)., FEAMOIERITANHITRY . *SCS 4 78 E DLLE THREHEMICER,
Ny R RON—ETHIES FOBREREERT . SHRICIE, REAEDEDHT (Bonferroni AICKDBEIRE) FaERHEDHIER
OIEZEFERLE,

¥ HARFERMUEM © Table 1 38 L 0" Figure 1 O FHEINE, BEHICHERO L, IELWARICEELTEY, FELITERNA»RZY 9,
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Striatal Activation by Optogenetics Induces Dyskinesias in the 6-Hydroxydopamine Rat Model
of Parkinson Disease

**Ledia F. Hernandez, PhD, Ivan Castela, MS, Irene Ruiz-DeDiego, PhD, Jose A. Obeso, MD, PhD, and Rosario Moratalla, PhD

*HM-CINAC, Hospital Universitario HM Puerta del Sur, Mostoles and Medical School, CEU-San Pablo University, Madrid, Spain
**CIBERNED, Instituto Carlos III, Madrid, Spain

Movement Disorders, Vol. 32, No. 4, 2017, pp. 530-537

R - TAOAMBEREAFHEIRE E N/ (2N % optodyskinesia &
RO LR F28 (L-R2X) I, KEBGos—F v v IE5R)e HHITREZ LI, SV —HF—HIEICEL

3% (Parkinson disease; PD) BEIZB VT L-F/SiEFs MY L0727 v MIZEBWT optodyskinesia £ L-F 732 X D
AFATVTORBAENLE), LeL, LESGERED A A S 7zo EMEMYIT optodyskinesia & L —H —Hl &
ATV T OEFICH HHNBHHAFIET (etiopathogenesis) BZTOwHMEFR LAY, —#HTiEL—F—2F 7L L

oW TR ST v, 728 b BT FRE L 7zo SEIRMRE OMEAIAT T, 12
Db et ninleiieleiinieleieleleleils R8I A P EROEHEER O RA = 2 —10 128

FHIPD 7 v PETFTNMIIBWT, HERFOFETHRSE
HRERML, PAFATTEER L. WHIREIRNEIZ
6-hydroxydopamine (6-OHDA) #%VEA L, #4tko ko
I VRIS S g CEIEFOFHEE LT, Fr
Ava 7Yy w3855 77/ Mtk 4 VAT &2 E
AL, BEEOTRL = 2 —a > % L —F—NGiETH
WL 7,

HER —mmmmmmmmmmmmmmmmmemmmmmeeoooooooooooo e
6-OHDA Fif L-F /73R4 5-F v MZBWT, EENS &
O HEM 2o SRR B O B A = = — 1 > 2 il ©
FRACIEME LS 2 &, LRSI Y A F %2 U 7 I2HD

OKEYWORD © J2FxI7,

HEESE IS—FY

WTC, L-FSFERE I AFA T TOHFI—H—Th b
FosB @%fﬁiﬁﬂﬂﬁ‘ HE XY (WA

PD ® 6-OHDA % S5 v M & FILTIE, HGHlEFED T8
THIMUBGEAR 2 EIRWIEE LT 2 L, YAFATT
WHEHEIND. ZOERIZ, BEHENZBERREEED
BRI TE AL & B Lto;h6®%%i L-F 7355
WIAFETTDAH AN TS 572008 72738
2B S WHEED D B o
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R, PEERR- 2 —0O>, L-K/X

Severity of optodyskinesias induced with:

Protocol A

in L-DOPA primed rats

Forelimb Axial
3
Figure 3 L —U —RIHMTHERINL
2 optodyskinesia DEAEE, R4 RIS
A k3= THB Tz optodyskinesia D
1 BEEERY. (A)REERHM(ZON—

LA, (B) FERsREREE (7R bha—ILB).

A Protocol A B Protocol B C
laser stimulation for 3 min laser stimulation for 10 sec
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Duration of optodyskinesias induced with:

A Protocol A (laser stimulation for 3 min)

Forelimb Axial
2010 Control 307 e
@ Dopamine depleted HiEH
Ty 20
@ 10
'g ko
— Hit# 10
0- 04
< L -3 X
Q¢ & o0 Y F 40
N Q N Q

B Protocol B (laser stimulation for 10 sec)

Forelimb Axial
60+ 60+
#i#
@ 40- ## 404
E
=
2 20- 204
0 ol
e < X 2 < X
¢ S < P> 3
¢ S o ] & o
N Q N R

C Protocol A in L-DOPA primed rats

Forelimb Axial
1501008 1507 oo
2 100- 100
g dede e Hdkk
i sod #itH 504 H#it
04 O o4 O
3 X v @ s
Q¥ C F P LY QY F o0
90 \/@ < 90 \/@ Q
AV A
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RHET (Pre) DL, p < 0.001, ### L—H —R#% (Post)
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Striatal D1 Medium Spiny Neuron Activation Induces Dyskinesias in Parkinsonian Mice

Xiomara A. Perez, PhD, Danhui Zhang, PhD, Tanuja Bordia, PhD, and Maryka Quik, PhD

Bioscience Division, SRI International, Menlo Park, California, USA

VAFATTIE, LERORBEGIZE > THEL 5 EE)
BEEZE) GETH S, N33 v DI ZEMRIMERT
LEANRP BB T AR T A2 H W% H 5, D
SRR BT 2 MM = 2 — 0 VS LR/ SER Y
AF AT T OB R &EH 2 KT 2 EARBE
nTwa, L2L, INH6D=2—0YDIAFATT
B BEBRYREEIOVWTIE, 25 E R
TV,

BN 7= 22— 0 ¥ % in vivo TIERE BT BE 22 0k &
BFEOTHEE AV, KO D BRI - R
Za—uYOEEIZEY, R=F UV UHITAOR
W AN Wi % & B (abnormal involuntary movements; AIM)
FREBTVAFATT AR IND DB EREL 72
6-hydroxydopamine (6-OHDA) T—I¥:ICIHE D ER &
1172 Di-cyclization recombinase (Cre) ~ 7 A #E5KIZ,
Cre A MEF v A v K73 > 2 (ChR2) HBL7 4 VA
Ry Z—F7IET A NVANY ¥ —ZFEA LT BHE
L7eo AV AFEBUR, JAF AT TS 2000
A, L-N2SRES <~ AL L-N2XHIB (primed) < ™7
A THRES L 720

Movement Disorders, Vol. 32, No. 4, 2017, pp. 538-548

Wb LU= P RRIIC X D, L-F2Sk$E 5 0 ChR2
38l - —MHl 6-OHDA JHAE X 7 AZBW TV AF ATV T
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Figure 1 L-N/R#Z5 6-OHDA [&E Di-Cre Y VAT, Di AMFFIR - FEAHM—1—0O> (medium spiny neuron expressing Di
receptor; Di MSN) DB —/ULZAKRIZE KON MNEREBICEKY), EETEREE (abnormal involuntary movement; AIM) &%
HEIND, A LIBORTY 21—, B:Di-ChR2 £7=1& Di-eYFP ZHIRY % L-N/ KK S 6-OHDA —fIMEE Y 7 AUICHWNT, F£IHE
REBDIRNEMHT 30 DEICHY 5 AERT 1 2B, Bilv T, XRBOHD5HT 30 9, AMZ5HE L. D1 MSN ORI K,
Di-ChR2 X7 AD AM A7 ER LD (Fi2a = 36.72), Di-eYFP X I ATIHE L AN DTz, C: ChR2 IRV AIERRARE—
JNLA (1) ®lgz 05 MERTEAZE, EICORED AIMPEFRINE (Fiee=7449), RFMREZA LAD—AZERIIRT., D!
D+-ChR2 ¥ 7 AIZEWT, #EAD D1 MSN IZEEE 10 Hz T50 /L ADN—ANERI#EEZ DL, B—/ILAR#MERREIC AIM
DIEMU7E (Frae = 30.48), {/N—IEX A 5 LD + 124357, Bonferroni DZEHEETEZHUVT, DieYFP YA &&=
BEEZ 0 =005 *p =001 *p=0001Txr7. 6:0HDA = 6-hydroxydopamine, Cre = cyclization recombinase, ChR2
=FYXIORT > 2, eYFP =iEaEBENIERE (enhanced yellow fluorescent protein)
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Figure 2 D SBAEIR - FEEHE —21—0O> (D1 MSN) D
FERICEKY, L-R/3KRES 6-OHDA EZE Di-Cre Y7 AEDLL
BICHWNT, L-R/SHEE (primed) YT AT, KUSEDOR
BAMEER (AM) PFERIND, L-N/ K5 6-OHDA —
RIERESE Di-ChR2 %7214 Di-eYFP 338 D1-Cre ¥ AICX L
T, L-INZREET, XFBE5ATAM ZFHE L. 2D
%, PAFXITHREMICRIRT BHETL-KN/Y (3 mg/ke)
ZIRE5 Uz, RIS, L-RNOIEFEETT, 1 BE (A) FEE
10/VVA /10 Hz (B) OR#Z 0.5 R TE5A, AM Z5F
L7z, FREINERDIC, LRIAKEE LI L-R/SREH
(primed) Di-eYFP Y7 ATIE, JLRIBICKY AM IFEFEFHS
o7z (—2IERR). B/N—ETXTAS DI + 12
AEFRE, WISDH D Student D tIREZAWNT, L-K/\KkE
NIOAEHBLULEZBEREEZ ' =005 "o =001 TRY,
Cre = cyclization recombinase, ChR2 =F+xJLORT>
> 2 eYFP=#mE B HIXLEHE (enhanced yellow
fluorescent protein)
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Thalamocortical Dysconnectivity in Paroxysmal Kinesigenic Dyskinesia: Combining Functional
Magnetic Resonance Imaging and Diffusion Tensor Imaging
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%, MREENC BT S AHB ORRERREE (B REIVARS AR
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Figure 2 REEEBFHRMET AFZ 7 (paroxysmal kinesigenic dyskinesia; PKD) B&EDRERSMARRAIR: / 1BRBIRAIK 8
B / anEBHROIMANEBNEF & OHEEEATIES (functional connectivity; FC) &, fEEXEB#HERE (healthy control; HC) &DLHEICEH
W, BERISTHELTLS (A). BEREOKREDRIE, BT/ gnESHFOERZRT. FC & PKD ORFABCEOHEZRLEZ (B).
REBONIIHE RIS 5% EBXEETRT . PKD BETIE. RRSMUREAIR / RIRATRERAIRZ S EBNTT / ARESENEF & DB OBIEMES
BT, ShmikEfRE (axial diffusivity; AD) OEFNRDHSNE (C). MORKRIE, REKEZEST / ESFHLOINOZE
i g DIEIRMEDTEST (fiber track) &RT.
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BUR - BB / 5 EB I OREIREOITTHEDL S, FlEME BVEY A% A VT OFREAB BT ISB B HUEK -
BENERYE Y AX A YT BEHICTBIT HBUR L EHH L O BOREREDEELZENONT, FRIETLHO
M OMRERFEIRESND, 72, PRRIZERBHIC LEZOND,

A BN B BUR - BISHT R E OKAIREOMK T IX, PRRT2 R T F)
ZERDPHUR - WEATE ORI RN eaz 76T 2

O KEYWORD © #eermftEs, RIEMEBESHFRMUE AT I T, PRRT2ER, BREK-AMEEXRY NT—7,
H&B KNS N Z 71— (tractography)

A

B Ventral lateral’antenor nucleus.
B Medicdorsal nucleus

Figure 3 PKD BEDHRKE AfIE JORKIMARERIR / RERFTIEAIRO [h3R= (false discovery rate; FDR) TH#IEL7Z] #k
BE AR (fractional anisotropy; FA) KU AD I, HC EQHEICHEVWTERICERLTVS (A). BRERAKOT Y GRE)
ERERSVMABE R, / RERRIRRAIKDOY A (FE) OHE (B).

Figure 4 HRERAKREATTTRAREE OB KORKERAIREEESMIBIERIREEOBEO FC ICDWT, —TEEEHDED
(analysis of covariance; ANCOVA) TEEEDI RO SN/, FBOWTRIE, HC, PRRT2EERE, PRRI2ZEZRBLAVEEICEH
7% FC DB ZRT ., INEEOREDIRIE, BEERTREDERERT .



10

YESMB IR R & MEIRFR 2 1F D 3 —F Y VIRICEIT B
KM% % > b7 — 27 OFRRERS

Pedunculopontine Network Dysfunction in Parkinson’s Disease With Postural Control and

Sleep Disorders
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Smaranda Leu-Semenescu, MD, PhD, Romain Valabregue, PhD, Pierre Berroir, MS, Lydia Yahia-Cherif, PhD, Eric Bertasi, MS,

Sara Fernandez-Vidal, PhD, Eric Bardinet, PhD, Emmanuel Roze, MD, PhD, Habib Benali, PhD, Cyril Poupon, PhD, Chantal Francois,
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AWFZED HIIZ, 78—F YV 9% (Parkinson’s disease; PD)
B OLRBGHREE & MEREEICATET 5, KNG
oy b7 — 27 OFERERE ou\ﬂﬁ F4HZLTH5D,

AWFZEIZ, (1) LGRS X REM EIRITEIREE (DR,
BEMRPEE & WE3) #4E) PD BH (PI+RBD+), (2) [

Movement Disorders, Vol. 32, No. 5, 2017, pp. 693704

REEEDAZMND PD EH (PI-RBD+), (3) %LFflH
Bt & BRRBE E OV b b 7 v PD 4 (PI-RBD- ),
4) BERT 747 (HV) Zxge Uiz, REGHIH
&, R A 37 L RATRGGEE O AR D ERERIC X D
ﬁlﬁl,fzo 5t # WA EIRAR Y 75 7E, HAEPOR

(B3 BB O FCEHIE, 2R OB RER MRI At
?bﬁof:o

Table 1 #BRE DERREIFRH

HV PDp1.rep- PDpi.reD+ PDpy+ReD+ F P
Age 59.8 8.0 579+88 62.4+6.4 61.9+9.4 1.1 0.35
Evolution duration NA 8.6+42 8.7+x37 9.0x27 0.04 0.95
Motor scales (ON-levodopa)
Levodopa equivalent dose (mg) NA 550.2 +148.9 773.4 2643 854.3 + 235.7°° 6.98 0.0021
UPDRS-III NA 10.8 6.5 15778 21.4+9.4° 6.6 0.0029
Appendicular score NA 92+56 13.0x6.8 15477 3.1 0.052
Axial score NA 1.6+1.2 27+18 59+ 234 232 < 0.0001
Self-paced gait speed 1,09 +0,14 1,11+0,18 1.04+0.14 0.99 +0.17 1.77 0.16
FOG/FOG-falls/Falls 0/0/0 1/01 11/0 6/1/3 na na
Stand-walk-sit time (s) 11.0+1.3 11.4=10 12015 143 31" 10.8 < 0.0001
Functional reach test (cm) 416 +6.1 38.5+5.1 39.7+6.5 36.9+57 2.01 0.12
Neuropsychological tests
Cognitive tests
MMSE 28811 28312 279*x19 27.4+2,0% 2.77 0.047
MDRS 140.0 + 2.6 139.8 +2.7 1359 + 4.7°¢ 136.0 + 4.5¢ 717 0.0003
Emotional tests
MADRS (depression) 43+43 8.1+=5.0 7840 11.3+7.2° 6.26 0.0008
BAS (anxiety) 36+26 5.6*=4.0 6.8+ 4.0° 8.6+4.2° 6.74 0.0004
Starkstein (apathy) 52+40 76+45 9.4 +4.4° 10.1 + 5.4 4.92 0.0036
Gait initiation assessment
APA duration (ms) 520.4 +49.8 510.0 = 76.5 557.8 = 62.9 598.1 +121.7*° 4.33 0.0073
APAX (m) 0.041 £0.013 0.040 = 0.01 0.039 £ 0.015 0.033 = 0.01 1.49 0.23
APAy (m) 0.052 +0.018 0.052 +0.012 0.051 £0.016 0.039 +0.016 2.51 0.065
Sleep assessment _ _
Tonic activity in REM sleep (%) 3.7x71 6.5+11.7 46.7 + 33.2M 49.6 + 38.5" 17.25 <0.0001
Epworth 45+30 6.6+5.1 9.1 +49° 93+52° 561 0.0016
T AR (freezing of gait; FOG) EL#nf (falls) %ZBRE, #RIETFH £SD TRT (‘FOG™ 14 FOG 34 b7 BEE, “FOG-falls” & FOG 12

BEHE U 720 A5 O 7 B EK, “Falls” 13 FOG & EBROTRBI AT A S N7z BEE R % 7R ona = #5249 3) o APAX = Tl 72 BT (anticipatory

postural adjustment; APA)

BT BRIETLON - 451 (x) OBE), APAy = APA I2B1 2 RIEAULORT - %7510 (y) OBE), —mi#E

ANOVA 12t %, Tuckey @ honestly significant difference (HSD) i % FEitio

i < 0.05, PD LM% RT 5 17 (healthy volunteer; HV) & DLIEL, ®p < 0.05, YSZSGTEE

% (postural instability; PI) +REM RS T BB &

(REM sleep behavior disorder; RBD) +3 X U PI-RBD+ & PI-RBD— & DJL#X, °p < 0.05, PI+RBD+ & PI-RBD+ & D [t#, p < 0.01, PD
L HV O, p <001, PI+RBD+ 3 L ' PI-RBD+ & PI-RBD— & D [ti#%, p < 0.01, PI+RBD+ & PI-RBD+ & D [L#&, ¢ < 0.001,
PD & HV & DB, "p < 0.001, PI+RBD+ 3 X OF PI-RBD+ & PI-RBD— & D I#Z, 'p < 0.001, PI+RBD+ & PI-RBD+ & DIz, ip < 0.0001,
PD & HV & DL, *p < 0.0001, PI+RBD+ 3 LU PI-RBD+ & PI-RBD- & D L#E, 'p < 0.0001, PI+RBD+ & PI-RBD+ & DL,
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Figure 1 FRMZBHFEEE PPN OSKTEIER Y NT—0 OfgerIiES. (A, B) ARABERZ>T+7 14] (A), Pl+ RBD+E
DORBHEEEZEZMED PDEE 14 (B) ICBTDHTHBROERNERN/NTXA—K, HIRIF EHSIBIC, R-4A5mO CP D&,
Bl - R ABDOELOKERE, B -EAHROCP OB#ERT. APA =FHKEEAEHE (anticipatory postural adjustment phase),
Exec = & & i L H8 (step execution phase), DS = il M 3% #f #3 (double-stance phase), CP = & £ # 1 (foot center of
pressure), CG =21 (center of gravity), Viex =f#D 1 HORTEEICE T DH - BABDRAKRE (anteroposterior maximal
speed at the end of the first step), L =#1§ (step length), TO =¥ D& I e =478 1E (first detectable movement),
FO =E&Btn (foot-off), FC =E&B#Hh (foot contact), ML =/ -4} (mediolateral), AP =%#f- & (anteroposterior). (a) APA
ORIt ) A () HOSTHEOEBCEIDIEFEANDOE—2, (C) R :PI+RBD+EHOIFEMNEEEZRHET 500,
conjunction BT D > M T A ML DBEDERZRTIRETHI/ST AN v o< w7 (Statistical Parametric Mapping; SPM) [(PI+
RBD+< PI—RBD+) € (PIH+RBD+< PI-RBD—) e (PI+RBD+< HV), p < 0.001 (GR##1E), —ichl& ANOVAL, 75 A& —I%
SPM DOfEEISZH T > 7L — MIEREDE TS, SMA =HEEHT., T . SFHORHEESE (pre-SMA) (ERICRY) ICBT2%
K1 (global maxima) DF¥HmEEsHL NILEkFEE (blood oxygen level-dependent; BOLD) k% RY 7=~ (o <0.05,
—JthtE ANOVA, 7 5 ARZ— L NIV TEEHEICDWTHIE, BiE T2 25 RO EI T AX—DREE L), (D) PPN OSHATEMER Y
NT— 20 DiBeRES & APA OBSEIE DERIBAMDERZRT /T (0 <005 IIAZ—L NIV TEEIRICDWNVTHIE, BHEd
525 RN TAZR—DRMEE LT2), T—ROAERERIFER (GRE) % pre-SMA OFRA{E (global maxima) ICDWTRY (!
PI+RBD+, 77t :PI—RBD+, #&&:PI—RBD—). BEIFDICH T DHEEEMES DEIFFEEZHOET D, FC =#EEMIES (functional
connectivity), PPN =XMiliE# (pedunculopontine nucleus), APA =FRIFZEEES (anticipatory postural adjustment), HV
=RERT > T« 7 (healthy volunteer), Pl=&2% K 5 %= (postural instability), RBD = REM EERR 1T 81 E (REM sleep
behavior disorder)
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The Prodromal Phase of Leucine-Rich Repeat Kinase 2—Associated Parkinson Disease:

Clinical and Imaging Studies
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HESEMEYEC/8—F >~V 9% (Parkinson’s disease; PD) % 5§
iE LTV 72\ LRRK2 2R IL, PD OFEREY A 7 %5
Vo BRIRTR DS X OHRE MR L OMENZ X ), LRRK2 %
RORE L OMEBATR SN2, PD D phenoconversion
DY AT PN HRETE D WRMND D %o

IESE P O LRRK2 ZRRAHIIB VT, BRI S
XU PRI VT v AKE— % — SPECT Hif§ D % M
FERE

Movement Disorders, Vol. 32, No. 5, 2017, pp. 726-738

G2019S LRRK2 %A ¥ % PD BEDIEH D H HER
T 342 B & JELR AT & 259 B, R1441G LRRK2 % 47
$ 2% PD BHDILIFE D) HERRAER 39 61 & IERA
31 B A G L7z EBRER & BB E IR, FRE
R & B ZE % I CRH L 720 FiR AR A O 5 =1
7 — % % LRRK2 Z R % 81 Bl X O IEIRA # 41 #1
POAFL, HEKL7,

R -
G2019S RAFIZIEMRAH L KL T, EHERA T T

Table 1 G2019S H#KXV'R1441GERED PD RXEEREE (nonmanifesting carrier; NMC)
& PD RFEIEREE (nonmanifesting noncarrier; NMNC) IZH T 25 SRF & @8 H1E

NMC NMNC OR (95% Cl) NMC NMNC OR (95% CI)

Variable G2019S G2019S (REF=NMNC) P Value R1441G R1441G (REF=NMNC) P Value
Demographic and habits
Age N =342 N =259 0.689 N=239 N=31 0.018
Mean (SD; range) 51.58 51.12 51.59 53.84

(15.6; 19-88) (16.4; 18-89) (12.2; 29-78) (15.1; 31-83)
Sex (%) N =344 N = 261 0.148 N=39 N=31 <0.001
Female 201 (58.43) 142 (54.41) 20 (51.28) 21 (67.74)
Male 143 (41.57) 119 (45.59) 19 (48.72) 10 (32.26)
Race (%) N =344 N =261 0.019 N=139 N=31 NA?
Caucasian 282 (81.98) 258 (98.85) 39 (100.00) 31 (100.00)
Arab-Berber 62 (18.02) 0 (0.00) 0 (0.00) 0 (0.00)
Other 0 (0.00) 3 (1.15) 0 (0.00) 0 (0.00)
Education level (%) N=278 N =260 0.041 N =39 N=31 0.931
Elementary/middle school 26 (9.35) 15 (5.77) 14 (35.90) 13 (41.94)

or equivalent

High school or equivalent 54 (19.42) 44 (16.92) 15 (38.46) 9 (29.03)
College/university or equivalent 99 (35.61) 80 (30.77) 10 (25.64) 7 (22.58)
Post college/university 99 (35.61) 121 (46.54) 0 (0.00) 2 (6.45)
Regular coffee drinker in lifetime (%) N =305 N=218 0.529 N=39 N=31 NA?
No 61(20.00) 37 (16.97) 0 (0.00) 4 (12.90)
Yes 244 (80.00) 181 (83.03) 39 (100.00) 27 (87.10)
Regular smoker in lifetime (%) N=195 N =158 0.289 N=26 N=16 NA?
No 67 (34.36) 61 (38.61) 5(19.23) 0 (0.00)
Yes 128 (65.64) 97 (61.39) 21 (80.77) 16 (100.00)
Motor asessment
Adjusted scores for age, sex, and site
UPDRS Part Il score (ON) N =201 N=185 — 0.975 N=38 N=29 — <0.001
Adjusted mean (95% Cl) 0.56 0.56 0.50 0.60

(0.34,0.79)  (0.40, 0.71) (0.48, 0.53)  (0.57, 0.62)
UPDRS Part Ill score N =252 N =221 — 0.001 N=39 N=28 — <0.001
Adjusted mean (95% Cl) 2.88 1.64 1.37 1.08

(2.36,3.39)  (1.31,1.97) (1.15,1.60)  (1.00, 1.15)
UPDRS-IIl 0 to 7 (%) 221 (87.70) 215 (97.29) 0.13 <0.001 37 (94.87) 28 (100.00) NA? NA?

(0.05, 0.32)

UPDRS-IIl > 7 (%) 31 (12.30) 6 (2.71) 2 (5.13) 0 (0.00)

NMNC ZHI251 # 7TV —DAIZBLTEY, pEBIPORIZEMTE L2 o72, SD = (%,

OR =% v A, NA =#4%¢¢



A, R Y PO ARDPET L Tw7zas,
FEEBIIEIR A T 7 IZEIEFRD 5N h 5 72, R1441G 1R
AHEIIHEREE LU T, EHERZ I 7258, K
SRV A Y FOMY ALK TLTEY, #MH>, H
AR EB L ORBD A2 ) — = v 7 HME (REM
Sleep Behavior Disorder Screening Questionnaire) ¢ A I
TASEH o T2hs, BAHMEREA 2T I L) BRIFTH - 72,
G2019S (REH DT, [BEOESRE] 24 15
MHEE SN, TORBE LT, FRPERICE, R
BARTHY, BEHEY A FORY ARALT LT
(—MefedesE TAERIT L %)

O KEYWORD © /S—*>V ¥R, LRRKZER,

HIEXAR,

HEER -
G2019S PR A # B X U RI441G RAH X, ZDlifxkE D
FRAEZEIRLY, EIPERA T T7HL) &L, K
W) A Y FORY AARDR R T LTz, G2019S
PRAZIL, RI1441G RAH & B L CIEEBYRE IR 25 B
THY, BELIEEIER 7T 7 7 4 VB BE SN,
G2019S PRAHE TIE, BEMORERIT R 2SA SN S 1 #
DVHEEENTZe T LB THLPRN—=F V=X A
DFFEVC T 2 HH 72 ) A 27 DR ehm % Kk %
RIIESULETH 5,

(&R Hx 1E3h)

FEEENEIR

Table 2 G2019S H#XKUV' R1441GEED NMC & NMNC ICE T 2 IEEB &
NMC NMNC NMC NMNC
G2019S G2019S OR (95% Cl) P R1441G R1441G OR (95% Cl) P
Variable (N=342) (N = 259) (REF =NMNC)  Value (N =39) (N=31) (REF = NMNC) ~ Value
Olfactory features
UPSIT total score N =255 N=230 N=139 N=29
Mean (SD) 32.50 (5.6) 32.26 (5.3) — 0.546 29.10 (5.8) 28.79 (5.8) — 0.712
UPSIT score adjusted for age, N =254 N=228 N=39 N=29
sex, and site
Adjusted mean (95% CI) 32.54 32.11 — 0.281 29.06 28.94 — 0.856
(31.70,33.38)  (31.80, 32.43) (28.71, 29.41) (27.93, 29.94)
Hyposmic UPSIT according N =254 N=228
to age and sex adjusted
for site
Normal UPSIT score 182 (71.65%) 158 (69.30%) 0.89 0.458 16 (41.03%) 8 (27.59%) 0.55 0.141
Hyposmic UPSIT score 72 (28.35%) 70 (30.70%) (0.66, 1.20) 23 (58.97%) 21 (72.41%) (0.25, 1.22)
Cognitive and mood features
UPDRS Part | score adjusted N =247 N=211 N=39 N=131
for age, sex, education, and site
Adjusted mean (95% Cl) 0.79 0.79 —_ 0.976  0.44 (0.19, 0.70)  0.39 (0.11, 0.68) —_ 0.002
(0.54, 1.05) (0.62, 0.96)
MoCA total score adjusted N =261 N =240 N=35 N=130
for age, sex, education,
and site
Adjusted mean (95% Cl) 26.25 26.24 — 0.984 26.77 25.70 — <0.001
(25.91,2659)  (25.78, 26.71) (26.74, 26.80) (25.68, 25.72)
Normal score 26 to 30 184 (70.50%) 180 (75.00%) 1.16 0.173 23 (65.71%) 16 (53.33%) 0.59 0.166
Abnormal score 0 to 25 77 (29.50%) 60 (25.00%) (0.94, 1.45) 12 (34.29%) 14 (46.67%) (0.28, 1.25)
GDS total score adjusted for age, N =242 N=218 N=38 N=31
sex, education, and site
Adjusted mean (95% CI) 227 (1.93,2.60) 2.36 (1.78, 2.94) — 0.793 1.55 1.10 — <0.001
(1.35, 1.76) (0.71, 1.50)
Normal score 0 to 4 210 (86.78%) 183 (83.94%) 0.74 0.467 35 (92.11%) 30 (96.77%) 3.33 0.287
(0.33, 1.66) (0.36, 30.40
Depression score 5 to 15 32 (13.22%) 35 (16.06%) 3 (7.89%) 1(3.23%)
Dysautonomic symptoms
SCOPA-AUT (adjusted mean [95% N =282 N=210 N=32 N=25
Cl] for age, sex, and site)
Total score 7.38 (6.24, 8.52)  7.44 (6.66, 8.22) —_ 0.858 7.98 (7.85, 8.10)  5.61 (4.06, 7.16) —_ 0.001
Total score w/o sexual dysfunction 6.77 (5.55, 7.98)  6.65 (6.11, 7.20) — 0.774 7.21 (6.95, 7.47)  5.44 (3.94, 6.94) — 0.049
Upper digestive tract 0.73 (0.55, 0.92)  0.66 (0.59, 0.73) — 0.554  0.56 (0.56, 0.57)  0.19 (0.13, 0.24) — <0.001
Constipation 0.65 (0.54, 0.76)  0.82 (0.59, 1.05) — 0031 092 (0.60,1.23)  0.73 (0.54, 0.93) — 0.002
Urinary function 2.96 (2.31, 3.60) 3.12 (2.96, 3.28) — 0.647  3.41 (3.20, 3.61) 2.88 (2.02, 3.75) — 0.339
Cardiovascular function 0.49 (0.33, 0.65)  0.49 (0.41, 0.56) —_ 0.928 0.36 (0.29, 0.43)  0.37 (0.36, 0.38) - 0.848
Thermoregulatory function 156 (1.20, 1.92)  1.27 (0.92, 1.62) — 0013 167 (1.44,1.90) 1.21 (0.7, 1.66) — 0.186
Pupillomotor function 0.37 (0.25, 0.50)  0.30 (0.23, 0.36) — 0.130  0.29 (0.23, 0.34)  0.06 (0.02, 0.10) — <0.001
Sexual dysfunction men N=115 N=103 N=14 N=9
0.61 (0.33, 0.90)  0.50 (0.36, 0.65) — 0.590  0.49 (-0.55, 1.52)  0.36 (0.09, 0.62) — 0.846
Sexual dysfunction women N =167 N=107 N=18 N=16
0.69 (0.44, 0.95) 1.02 (0.67, 1.37) — 0.178  1.02 (0.88, 1.17)  0.10 (0.07, 0.13) — <0.001
Sleep features
Epworth Sleepiness Scale adjusted N=169 N=104 — N=39 N=31
for age and site
Adjusted mean (95% Cl) 482 (2.87,6.77) 6.24 (537, 7.11) 0152 569 (5.58, 5.79) 5.17 (4.46, 5.88) — 0.091
Normal score 0 to 9 144 (85.21%) 89 (85.58%) 1.03 0.937 34 (87.18%) 28 (90.32%) 1.34 0.031
Pathological EDS > 9 25 (14.79%) 15 (14.42%) (050, 2.12) 5 (12.82%) 3 (9.68%) (1.03, 1.75)
RBD Questionnaire score adjusted N=111 N=105 — N=137 N=29
for age and site
Adjusted mean (95% Cl) 254 (2.23,2.85) 253 (2.20, 2.85) 0.846 152 (1.39, 1.65) 0.75 (0.68, 0.82) — <0.001
No RBD 0 to 4 91 (81.98%) 86 (81.90%) 1.00 0.990 32 (86.49%) 29 (100.00%) NA® NA?
Possible RBD 5 to 13 20 (18.02%) 19 (18.10%) (0.60, 1.67) 5 (13.51%) 0 (0.00%)
BRIV TAFTE BB R 7T
N =#B#H, NA =3%%¢3, OR =4 v Xk, SD =HLifF=
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NW—=F UV VIRBELONN—F 2V VIRDOFEPFEEICEW
RS IR RN 732 F v —) PARLNIS

Parkinson’s Disease and Parkinson’s Disease Medications Have Distinct Signatures of the

Gut Microbiome

*Erin M. Hill-Burns, PhD, Justine W. Debelius, PhD, James T. Morton, BS, William T. Wissemann, BA, Matthew R. Lewis, MS,
Zachary D. Wallen, MS, Shyamal D. Peddada, PhD, Stewart A. Factor, DO, Eric Molho, MD, Cyrus P. Zabetian, MD, MS, Rob Knight,

PhD, and Haydeh Payami, PhD

*Department of Neurology, University of Alabama at Birmingbam, Birmingbam, Alabama, USA

HEEL o e e e e e m i — i —————————————————————————
SR

W L% & S —F >~V V9% (Parkinson’s disease; PD) &
DHEHEIZOVTIE, BREZET Y APROLN TV,
PD D\ { D72 D i B A& s PGk 2 Wy 58 D By P9 78 R A 12
Lo THMHTE %,

By -----mmmmmmm oo
AWFZED HIZ, PD 23 A Wi o i N 3 30 12 B
320 EnE2PEL 2L, KHETOREL X
T L&, WRTE Gl & 7 B AR R & BRREI AR
BAdET AL TH A,

PD . 197 B & b B BR T 130 B 2 MGT L 720 BEAERR
k775 DNA Z i L, 16S rRNA i fx F-BLHIFFATIC & -
THAM ORI 2 E Uiz ek, &H, M bEE
R FRETFEZETL, 39HHOBENERFIZET
LAY T—=5 WL L7, MEHENT T, BENISHKRA
T- O L L EREDOHIE 21T o 720 MAEW RO,
AR R O AR R, ARREIARRE O 22 2 MR L 72

FER mmmmmmmmmmmmmmmmmmememmmeeooooooooooooe-
PD (p = 4E-5), KEINOFRAHIE (p = 3E-3), F#i (p
=003), B (p=1E3), AFPOREW/HFH (p =
0.01) (ZBHHE L CRZEM O LFE (3 742 F v —)

Movement Disorders, Vol. 32, No. 5, 2017, pp. 739-749

MRRDHNT (BRELRITBONICLS). PDEET
i, AT7FaA—=V-0- AFN T A7 27— EHEE (p
=4E-4) LHia) Y (p =5E3) ([TBHM L THVL
T2 T FNHEDOLN, AIVE FI8/ LR RN (p = 0.05)
TOR—=F =4 O 7RO LN (B
BRI L )0 ARWZETIX, Bifidobacteriaceae,
Christensenellaceae, [Tissierellaceae], Lachnospiraceae,
Lactobacillaceae, Pasteurellaceae, Verrucomicrobiaceae
DEF DAL A B R ZALD RO Sz (ANCOM,
Kruskal-Wallis #8512 & %) o B OEED Tl 5> 5,
R HRAL S ORB R LR 0GR E &L, ZHO
FERE DLZALAHEE S 726
PD &, BWNMAEM#EOBNERIEZHE). SRITO
MRTIEIRA R RZDARPED LN T WL, 5
DWFFETIE I NS ZEET 2 RERD R DTz ARERD
5, WL ODOMEY IEREOLFAER DOLALD W 5 I
%Y, NS OMAENDBG-T L BRREIRER O BEH A
SN, F7z, PD OIYPHEEIT L DB RO
L7722 AL S Nz AHR D5, PD OFEAH &
BRSOV TH 72 705% 11 & MGETT RE 2 I AYF 5 L 7ze
(&R =% R#)

OKEYWORD © /S—F>V 2k EWEE 06 BAMEDE HEEMRER
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Figure 1 PD EDOBENRH SNBWEMD R ORMIFER. FOUTRIE, WRHEERE BR) CPDRE (F&) COMTHREE
HRHSNT, (A) 13 DEIERIDIREAM (OTU), (B) 8 DDR, (C) 7 DORDFEEZRT .. 2HFRHL (A) OTU D, ®i&, B4, (B)
Bl B4 (C) B&TRd. BExiFEEE () [y BICHER (ogw) T/OY M 2. BOITROZFHEDYVAKIHRIEDE
BXEERT, SFEOTHE, FRER J:ﬁlic?)iﬁ?%?i FAEBOE 1 MoaEy, 52 Uouil (hRfE), F3MaUHizrRy. B0
DO FEOLBETHHPOHBER) (& MUMIEHED 1.5 FORETHOTWND, OIFKVEERBICHERIINNETHD. TERE
LT FREOEEXEOEMMUEL, HREORENLABIERICT ERL., HETFIREITIHEICDONTERL .
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B =3 Y VIHEIZBT AR D rasagiline/
T INREYV = NVEEH (P2B001) DR Z{Lils

A Randomized Trial of a Low-Dose Rasagiline and Pramipexole Combination (P2B001) in

Early Parkinson’s Disease

**C, Warren Olanow, MD, Karl Kieburtz, MD, Mika Leinonen, MSc, Lawrence Elmer, MD, Nir Giladi, MD, Robert A. Hauser, MD,
Olga S. Klepiskaya, MD, David L. Kreitzman, MD, Mark F. Lew, MD, David S. Russell, MD, Shaul Kadosh, MSc, Pninit Litman, PhD,
Hadas Friedman, MSc, Nurit Linvah, PhD, and for the P2B Study Group

*Clintrex LLC, Rye, New York, USA
**Mount Sinai School of Medicine, New York, New York, USA

Rasagiline B X U7 7 IRFVU—VIE, FRENIER
WCHHT 2 EMFEIEHZRL D 28720 LT, 73—
¥~V V¥4 (Parkinson’s disease; PD) HH DGO F
NI MEBNMHEZER G T 5. 7T AR BB & F
L, #rHOEBMAEMH 2 rasagiline/ 77 I ¥V — VD
&7 (P2B001) (2 &) ZSRGHEO W PD EHITH
WCTHRTRENET T 7 7 A VHERIFTH 2 0G0 % 5F
fili L7z

R EMOLEREFA _EERT 7 R ICB W
T, REEORM PD &%, P2B001 (75 IRFV —

Movement Disorders, Vol. 32, No. 5, 2017, pp. 783-789

JV 0.3 mg/rasagiline 0.75 mg), P2B001 (77 I R_F Y —
V0.6 mg/rasagiline 0.75 mg) F 72137 7 tKD 1 H 1H
BT ICE DT (1), FEFFMGEA
(%, Unified Parkinson’s Disease Rating Scale (UPDRS) #&
A a7 OREBERMGR 2 S REZZHETOELTHD,
T RERKL 7o RIKIFEIEE & LT, UPDRS
W 4RA Y MYLRKTE L2 BB B 5 B35 o fFAT
(responder analysis) % ZZJifi L, Parkinson Disease Quality
of Life Scale-39 A 2 7, UPDRS Part Il (H % 4:{G#)1E)
B IV Part I GEBHERE) 2 27 OZALS MRS L 720

B 149 BloW RS & MEeVE 2128 ) A, 136 61 (91.3%)

N=181 patients screened

]

N=32 screen failures

N=149
Patients received double
blind medication (ITT)

T

N=50 N=50 N=49
Placebo P2B001 0.3/0.75 P2B001 0.6/0.75
N=48 N=2 N=45 N=5 N=43 N=6
Completed Withdrawn Completed Withdrawn Completed Withdrawn
AE (N=2) AE (N=2) AE (N=6)
+ Skin rash + Nausea, constipation, » Nausea, Dizziness

* Increased tremor, fatigue

dizziness
* Hypertension
Consent withdrawn (N=3)

* Nausea, Vomiting
» Nausea
« Insomnia, Impaired cognition

+* Day time sleepiness
« Fatigue, Somnolence

N=136
Subjects completed study

Figure 1 &BEO7O—Fv—h, ITT = intention to treat



HARRERE 52T L7zo UPDRS # A 2 7 iR Bk B 46 1 2>
LIRZSLR E TORBEPIHLLREIE, TRl
IZB W T, P2BO0I 0.6/0.75 mg # T —4.67=1.28 R4
>} (p = 0.0004), P2B001 0.3/0.75 mg #: T — 3.84+1.25
KA YN (p=0003) ThoZ (KEMEORAEET

2X %) BRBIDOIHT (p = 0.0002 B8 £ Up = 0.0001),
Parkinson Disease Quality of Life Scale-39 A a7 (p = 0.05
B LU p =001), UPDRS Part I GEBEERE) (p = 0.02
BLUp =0.006) B & O Part 1 (H HEEEE) (p = 0.005

O KEY WORD © rasagiline, 753I~X+v—JL, P2B001,

BXOp =00004) %723 7IZELTDH, P2BO0I
Tﬁﬁﬁ%fﬁ%&’\?f\74 v MEH SN (EHED

REETNICED), HEHLLLT, —BEHELLME
mﬁmmmﬁﬁﬁfib%<w@%ntﬁ,:nu%
177’&‘1—&]_"%(&)07;0

FEER -

P2B001 i35 ] PD B EHE DO F L GE R TH D,
RIARITEIXRIFC, FEHLDY X7 HKw,
(B53R 1 28 F#)

IN—F >V R

0
-1 5 @ Placebo
21 . P28 0.3/0.75
3 i m P2B0.6/0.75

-3.49
i ) o —— =1 Week 12 Analyses
61 s —i= 5 P2B 0.3/0.75 vs. Pbo: p=0.0027
7 P2B 0.6/0.75 vs. Pbo: p=0.0004
-8

Week 4 Week 8 Week 12

Figure 2 UPDRS #8237 ODERFIRIFH O R 2R E COTHENE + RERE.

Table 2 ZFHMIRER ICH|TDERHERFBIFD ORMDRFL TOTHRBEL(E + B%ERE (SB)

Pramipexole/Rasagiline Pramipexole/Rasagiline

Endpoint Placebo 0.3mg/0.75mg 0.6 mg/0.75mg
UPDRS Total score (primary endpoint) Mean change = SE —1.31£0.88 —5.15+0.90 —5.97 £ 0.94
Mean change vs placebo (95% Cl) —3.84+£125 —4.67 +1.28
(P=.002) (P=.0004)
—6.32, —1.36 —7.20, —2.13
Responder analysis, >4 UPDRS points % Responders 24% 64% 57%
P value vs placebo P=.0002 P=.0001
UPDRS Motor score Mean change = SE —1.62 +0.69 —-3.95+0.70 —4.43+0.74
Mean change vs placebo (P) —2.32 +0.98 (.0191) —2.81£1.00 (.0058)
95% Cl —4.26, —0.39 —4.80, —0.83
UPDRS ADL score Mean change = SE 0.36 = 0.39 —1.06 +=0.36 —1.49+0.37
Mean change vs. Placebo (P) —1.42 +0.01 (.005) —1.85 = 0.51 (.0004)
95% Cl —2.41,044 —2.86, —0.84
PDQ-39 Total score Mean change = SE 0.26 = 0.88 —219+0.88 —3.01+0.89
Mean change vs. Placebo (P) —2.45 +1.24 (.0509) —3.26 = 1.24 (.0097)
95% Cl —4.91, —0.010 —5.72, —0.81
PDQ-39 ADL score Mean change = SE 3.66 = 1.44 —2.04+1.45 —3.57 +1.46
Mean change vs. Placebo (P —5.70 = 2.04 (.0059) —7.24 = 2.03 (.0005)
95% Cl —9.73, —1.68 —11.26, —3.22
PDQ-39 mobility score Mean change = SE 0.51+1.27 —1.77£1.27 —4.18+1.29
Mean change vs. Placebo (P) —2.27 = 1.78 (.2044) —4.69 +1.81 (.0105)
95% Cl —5.80, 1.25 —8.26, —1.11
PDQ-39 emotional score Mean change = SE —0.98+1.43 —3.60 = 1.41 —5.12+1.42
Mean change vs. Placebo (P) —2.62 = 2.02 (.1961) —4.13 = 2.02 (.0423)
95% Cl —6.61, 1.37 -8.12, —0.15
Epworth Sleepiness Scale Mean change + SE 0.09 +0.38 0.71 +0.39 0.59 +0.39
Mean change vs. Placebo (P 0.63 + 0.54 (.2488) 0.50 = 0.54 (.3552)
95% Cl —0.44, 1.69 —0.57, 1.57
Parkinson’s Disease Sleep Scale Mean change = SE —1.16 = 0.96 —1.12+0.96 —0.26 +0.98
Mean change vs. Placebo (P 0.05 +1.35 (.9713) 0.91 +1.36 (.5077)
95% Cl —2.61,2.71 —1.79, 3.60
Beck Depression Inventory Mean change == SE Mean change vs. —0.21 £0.48 —1.07£0.48 —0.40 +0.49
Placebo (P —0.86 =+ 0.67 (.2056) —0.19 = 0.68 (.7789)
95% Cl —2.19, 0.47 —1.53,1.15

PDQ-39 = Parkinson Disease Quality of Life Scale—39
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Lﬁ T@I‘*J: PEVRIE D ER RS -
Movement Disorder Society {2 & % e

Clinical Diagnosis of Progressive Supranuclear Palsy: The Movement Disorder Society Criteria

**Giuinter U. Hoglinger, MD, Gesine Respondek, MD, Maria Stamelou, MD, Carolin Kurz, MD, Keith A. Josephs, MD, MST, MSc,
Anthony E. Lang, MD, Brit Mollenhauer, MD, Ulrich Miiller, MD, Christer Nilsson, MD, Jennifer L. Whitwell, PhD,

Thomas Arzberger, MD, Elisabet Englund, MD, Ellen Gelpi, MD, Armin Giese, MD, David J. Irwin, MD, Wassilios G. Meissner, MD,
PhD, Alexander Pantelyat, MD, Alex Rajput, MD, John C. van Swieten, MD, Claire Troakes, PhD, MSc, Angelo Antonini, MD,
Kailash P. Bhatia, MD, Yvette Bordelon, MD, PhD, Yaroslau Compta, MD, PhD, Jean-Christophe Corvol, MD, PhD,

Carlo Colosimo, MD, FEAN, Dennis W. Dickson, MD, Richard Dodel, MD, Leslie Ferguson, MD, Murray Grossman, MD,

Jan Kassubek, MD, Florian Krismer, MD, PhD, Johannes Levin, MD, Stefan Lorenzl, MD, Huw R. Morris, MD, Peter Nestor, MD,
Wolfgang H. Oertel, MD, Werner Poewe, MD, Gil Rabinovici, MD, James B. Rowe, MD, Gerard D. Schellenberg, PhD,

Klaus Seppi, MD, Thilo van Eimeren, MD, Gregor K. Wenning, MD, PhD, Adam L. Boxer, MD, PhD, Lawrence 1. Golbe, MD,

and Irene Litvan, MD; for the Movement Disorder Society—endorsed PSP Study Group.

*Department of Neurology, Technische Universitéit Miinchen, Munich, Germany
**German Center for Neurodegenerative Diseases (DZNE), Munich, Germamny

Movement Disorders, Vol. 32, No. 6, 2017, pp. 853—864
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[Z R

HEATVERZ LRI (progressive supranuclear palsy; PSP) i3, BRERAT R, WRPT R, ERMREITR, SEENIRE
PRI BRI 7 5 36\ H D (BB T d %o National F# L, PSP Z$ 5 WIHD AN, LHED BRI ILHE,
Institute of Neurological Disorders and Stroke-Society for IRDUEAA e B R & L7 4 D OB (IRERE
PSP (NINDS-SPSP) 7 1996 412 3¢ 3 L 7= iR 72 W A 13 B, LPGTEE, B, RABRAERLE) A PSP
RREIZEN TV, mmWMmfﬁﬁﬂmmP%& DR TR & L THES Nz, Zh b O KFIEN
&, MOERRHEID PSP EBERIC BT 2 KB I, BV, BHOEEDEEZ L7257 3 DOHKRGEE
BHY -----mmmmmmm oo FRL720 SIS OBRIGORERY MAEDEIZLD
IVUF ALyt ¥ 22D PSP DK Z Wik DM EIE R R L, S OMEFEN % 3 BT L7z [PSP
HEFRT b DI ZHEFEPB (probable PSP), PSP @ &\ (possible
FFiE s oo oo oo PSP), PSP @ R f] (suggestive of PSP)]o PSP @ 37 #F
PubMed, Cochrane, Medline 3 & UF PSYCInfo ® % 5 — RUSFB & e B ERRETA 22D (clinical clue) & W{RFT R

FR—=ZITBWT, 1996 SELREICHEFETHER SN, B bR L7z,

BRWE IR REORVERIRZEIEE 2 Vi E BEER -- -
Mgt L7zo WA, FMCCTHERR S L7z PSP B X O HE ATk, BEARTRZZET VAICERSE, KEB
BoOBENL, BN E ORELERIKT— % 218 L 72, L O RE O v PSP O RIERIR S I &2 W RE & 3 % 9T

D&, BWIEEOFEEZIERL, 2 DTNV T 7 HHEAPIRT 5,

B L BEHliCRBb L7ze Thx 2 HIORET (B&&R : BRER 520
w+m L, IV REBRLAE, 5123
EDOTFNT 7 AFEITL > THR L7,

O KEY WORD © HEfTHEM EMRE, ITEFVRICED, IV RAICE DL, BRIRZITESE



Table 1 EARARH

Bl AEAD
WEEE%E

B2 . ED
o\ EE

B3 Rkl
EFTD
FRoIEAE 20

1. FMFEME *
2. PSP EHEEIR ** OFFERD 40 mRl L *
3. PSP BREABIR DRBIRARIETT ¥
BRERATR
1. ZILYNAX ¥R (AD) ZRBd 3, MOEHTIERBODONRWNEERIEY — NEIEREE
2. BRMEMEELIEL E—/MERETRERT S, MOBHETIEFHAODOHRVEIMEEME 237 3 H%ICUMEEAmMED 30 mmHg LIk
BT, £IMERHAIED 15 mmHg LIHET) REDBELBEMEES
3. LE—/MABUZRAMEA RS T 5, MODIBA TN DHRVBERLE LI EEEDEE)
4. BH 1O VFEBETREY D, thORBATIEEFHAD DD RVWEZRLZHEICKRR (multisegmental) EAIEH KO TMEES — 2 —0O >
& (s EADBE = 1 — O BURISBRMNEETIZARLY)
5 MEMOKE, BCEEMBE, REEMEE/IETUA BERET D, RRORBEEZITEROEMENSE L IFRRBETE, Zh
IS BB E /ISR IR R
6. IMXDBEE
7. BRI R
8. RRZFERARSERHGES | RAMKEES, AESEES BEOKER /A TOEs — 1 —OEGRERE
BE&gATR
1. B BEIRISE CAERR S N/=EED A ERNE
2. E®ED UL IFEARMKEEAE | ABMEERZ Rk B 860 ITEBOFE, Hiln, EBRRIEELERE, BEFEEFHREICHE
EIDIBENRE
E&ATR
1. RRAREE 2 ISERENEITHAONDERTIE, ILEGRFEER OW), KitlRERIE. (fluid attenuated inversion recovery),
FE T2MRIICKY), BZErh, HETMEECHEMEZND BREEEUEMEIIRE (CADASIL) F/ZREEOM7 IO NIBiE%
A
2. IEBICRRICETT DEFTIE DWIMRI TRES KORE TICHESH RO 5ND T A RERNT D
BRERIGEPT R
1. KM BEEME R OEITER LR (PSP-CBS) BETIL #1H85 AD OFRE (888897 CSF /N1 A~X—H—FiR (TRDER
&7/ UVEBRL AT - EREOBINE B- 7IOA KN 42 ORADOEA) £/zid PET BHRICH T2 B- 7 IO+ ROREEIE] ZRATD
2. A5 FABDBETIE, TazRNTS
a AWV UR BIARLEILOTZAIORME RIVEROKE, 24 BERPHEOSE SL0HMY— 771> v—BEH)
b. Z—<>Ev IR CE (I AR -38.50.6B- MNJ)A—IUE, REFHFMIEOT ) LEMRERE)
C. BIFRRRIEBEIR T IE
d. #FERFRIERE (Bassen-Kornzweig fEfEEE, Levine Critchley fEf%2%, McLeod EMEEF R L)
e. 1HiXiEE
3 BRISETI 2EETIE, TLZBRINT D
a. JUFf% [CSF ) 14-3-3 BHDEE, #HERBENL./ S—F0O5E HA7EAEOZELVEE (> 1200 pg/mL), £/
|$ real-time quaking-induced conversion ;&% ]
b. EEBREMEMRA (T Mal, Ma2 Jiidike)
4. PSP &% Y DERRGE CHILBEER BER X BF BLOIFU I -OISRIEEROMRAMIFHRLE) 269 2HBE T,
74w 7w (CSF 2RV T. Whipplei DNA ZRU X S—EE#ER SR E) &R T D

BRFRIFTR ©
1LMAPT LZNUT N (BR) BRNEETEROD, IhOOREMPIRESN/IBEIEIMFEN PSP TR &I PSP Tha e
WET D,

2. MAPT H2 N7 O &A1 7REZEEMIERATEETIZRD, PSP ZIORTEEMIFE< RS,

3. BIf& T PSP EHERENIZBEBICH T, LRRK2 & Parkin ICB T DHRERDPBDHOSNTLDY, ARERIESDEIARETHD,

4. OBILFICHBITBERMDOL 7NU 7> MNEBRHNEEE RH>TND, INHDERICKY) PSP CEEILZERREREZT 57, HHERE
FHNCIE PSP ERABD 72D THD. D LEERIIERDEDDPEEND.

. 3E-MAPT EBEORTSEEIBERIRANAE (C9orf72, GRN, FUS, TARDBP, VVCP, CHMPZB 73&)

.PD (SYNJ1, GBARE)

. AD (APP, PSEN1, PSENZ2)

——>EvIiE CE (NPCT, NPC2)

. Kufor-Rakeb JEf&# (ATP1342)

. N —iEEEE (DCTNT)

INOVRUTR (POLG, SRV RNUFDLFZINIFTUR)

| BRI - KEBRILAAEERRIE (ATNT)

. TS EERE (PRNP)

CNIFURR HTT)

 BBE/NKLT ATXNT, 2, 3, 7, 17)

A T D Q0T

MAPT L7 NY T 2 b (BR) B, A FVIE Y — 2 2 HT 505 B OSEERAMBE B R 2T 2 H %0

*MAPT L' 7N 7 ¥ MR B IFIERE AR D 5o

ook RSB, FRARRRE R £ 2 AT B EAS 2B, Tk, MoRE T REA R K A  BRRGB AT T A5G, PSP BESEIR & AT,

PSP & ERIRIGICHML L 78R % B9 2o BAVRIE X N b,

RN (suggestive) FRIRATRAEAET 25 EICDOA, BEET 2 LED D Do

Bl EY 1 BOEETIETEEBEN, A TFVEEBE I BNV TN T Y N AT S PSP AHEREE R B A, Mish Y vk v
BT Bo NA ) ALY DRBEAFEE SN BT REND D 5 EHRS I ) $ORL72EET0) X MIBEEOM#EZ KT 53 DTH Y, SHREDOTHEN DD 5,

MHAFHRTEMR © Table 1 DZEF LMK TRLZ TEMT S0
49. Wood EM, Falcone D, Suh E, et al. Development and validation of pedigree classification criteria for frontotemporal lobar degeneration. JAMA
Neurol 2013;70:1411-1417.
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MDS DRHiERII N — 3 ¥V VIKICBH T A HEZEmi T 2 Wi Lt
Bk - REM MEIRTTEIRESE (RBD) 23— b o RWEEb

Validation of the MDS Research Criteria for Prodromal Parkinson’s Disease: Longitudinal
Assessment in a REM Sleep Behavior Disorder (RBD) Cohort

**§eyed-Mohammad Fereshtehnejad, MD, MPH, PhD, Jacques Y. Montplaisir, MD, PhD, Amelie Pelletier, PhD,
Jean-Francois Gagnon, PhD, Daniela Berg, MD, and Ronald B. Postuma, MD, MSc

*Department of Neurology and Neurosurgery, McGill University, Montreal, Québec, Canada
**Division of Clinical Geriatrics, Department of Neurobiology, Care Sciences and Society (NVS), Karolinska Institutet, Stockbolm, Sweden

Movement Disorders, Vol. 32, No. 6, 2017, pp. 865-873

ittty 67.9% Td > 7o HED 1R ORF LIS B 5 REIE I
#%3T, International Parkinson and Movement Disorder Society 100% CTdH - 720 ZDILHEIZ X 5 DLB ~OE O Tk

(MDS) 237%—F >V VJ% (Parkinson’s disease; PD) i
EREIZBE 4 2 Wk 2 R L 7z,

BHEY ------mmmmmm oo
AFFED HEIZ, Z OHEHHOLIEIZONT, PD 720
L B —/MEHIE '%cu,r“ (dementia with Lewy bodies; DLB) “~

FEIL, FSERFICFRANE 2 fE b %\ PD ~NO#EIZE T 5
TUREEE L D D w720 BBRBH AR (T BRI 0 551 &
HORMEZ M L2 EBEIE, MREEREANOMEREI A
Ao 7 (484 xF 9.1 4, p<0001, U7 T o
M) o #hA BB~ — A — 23T L THET L7z & 2

OO TN BT 2ZWAEEE L, A OB Wi L B, HEX=H—=PHWIIHV.LTWEZEFPFL I
o TWAER—N—OMVEERET5Z L ThHS, %572,
ﬁ;f __________________________________________ %numi ________________________________________

Al OFI & 2 48— MiFYEIL, REM IEIRTTE)FEE (REM
sleep behavior disorder; RBD) M 121 flzxf% & L, 1
~ 12 $FEJ b7z AR, BERRA I L 2. Wi
7 —HOFEY < — A — 07— & 2T, RERBILG
REbB & U%’L@J}‘ﬁﬁﬁ%ﬁﬁ:ﬁ@ IBWTARSEHED TR & F

MDS 23ERK L 7z BB B3 2 5 26 13, RBD 3 & —
MiZHBWT, PD/DLB OFEBLB L R £ ToOM %2 7
W 2700 L%Y—VTHY, REEHRATE
BEB LI ORRESREOOND, HEOK~—h—
EHEWIZHNL L TRRo REIISEEEZ RIZL, £~—

THREREZE M L2, H— DO REOBNTF A DRI X B EDOEFLEIZE V.
i Gk, REHAEEMOT = — R L, BHahk
RBD # % 48 ) (39.7%) »PD/DLB IZH#EJE L 720 4 4F HCEMFMES L MO 2179 2 & T, Z ORI
% OB YA B 5 PD/DLB ~ ORI L C, WOBHAEEZSSICHESNDL EERZ N,

C ORI OB X DKL 81.3%, FRELE L BER AR YR

OKEYWORD © /S—F>V ik LE—/MAERME (DLB), REM EEERITEIEE (RBD). RIBRHADZMIEZ%E

Guartile Iillv!"-
®
pratability)
= quartia

§

Cumulative Survival (rale of conversion)
o
b
. [

F 0.4 ]_

Figure 1 RBD BEICH I HHREMER (UN—F2V ZXLEKIFFBEE) N
DERE TOHMICEIT % Kaplan-Meier 4£7z##R. MDS DR RTE%EIC J:Zoﬁﬁ%[
HPD O (MAA#0) AicRd. ER/NY— K (hazard ratio; HR) |
BETROBREMRBADEEEFAT S Cox @IREFIL TRz, ufc%ﬁﬁﬁﬁ’*
BFOFEH THIEL, RERBROBRLLBEUMBBITIRLTODER (T 727
®E, p < 0.001),

i

a
=

T T . T T
2 4 & L] 1

Follow-up Time (year)



ol
-

Cumulative Survival (rate of conwversion)
L]
g |

—Fiig A
. gL T
. E o.E ‘I-_‘ MF;;;“M

LL \_\_L - Y TESNET™ Figure 2 METHHROMEEIEEEADE
- £ R RETCOHMBEICET % Kaplan-Meier £1F
an BhiR. ERICRIT AREBHODIEES
I| @ Y 72U 7= RBD @& Lif/= & 4 p 7= RBD &
L goz T ZHICRTER (AT SV IRE p <
u 8 0.001). (A) HEBIAEOE 48 (SE
S e “-"". R ) =05) &£ x 91 (SE=07) &, B) &

Follow-up Time (year) Follow-up Time (year) ﬁﬂ?ﬁﬁ 52 (SE = 05) ﬂ—:e

Table 2 BIFAEHE 4 FLU LD RBD & (76 4l) ICH T MREEMERBNDEREEERD
FRNCH T ZEERAOEEDDHITE FRREMRBENDERD T )

Index Any Neurodegenerative Outcome PD DLB Parkinsonism (At Any Time Point)

Baseline assessment of prodromal criteria (including RBD)

Met criteria (n = 48) 39 (81.3%) 16 (33.3%) 23 (47.9%) 34 (70.8%)
Criteria-negative (n = 28) 9 (32.1%) 8 (28.6%) 1 (3.6%) 9 (32.1%)
Sensitivity (95% Cl) 81.3 (67.4-91.1) 66.7 (44.7-84.4) 5.8 (78.9-99.9) 9.1 (64.0-90.0)
Specificity (95% Cl) 67.9 (47.7-84.1) 67.9 (47.7-84.1) 67 9 (47.7-84.1) 67 9 (47.7-84.1)
PPV (95% ClI) 81.3 (67.4-91.1) 64.0 (42.5-82.0) 71.9 (53.3-86.3) 79.1 (64.0-90.0))
NPV (95% Cl) 67.9 (47.7-84.1) 70.4 (49.8-86.3) 95.0 (75.1-99.9) 67.9 (47.7-84.1)
Baseline assessment of prodromal criteria (excludmg RBD)

Met criteria (n = 8) 7 (87.5%) 0 7 (87.5%) 7 (87.5%)
Criteria-negative (n = 68) 41 (60.3%) 24 (47.1%) 17 (38.6%) 36 (57.1%)
Sensitivity (95% Cl) 14.6 (6.1-27.8) — 29.2 (12.6-51.1) 16.3 (6.8-30.7)
Specificity (95% Cl) 96.4 (81.7-99.9) 96.4 (81.7-99.9) 96.4 (81.7-99.9) 96.4 (81.7-99.9)
PPV (95% ClI) 87.5 (47.6-98.2) — 87.5 (48.1-98.2) 87.5 (47.6-98.2)
NPV (95% Cl) 39.7 (36.5-43.0) 52.9 (51.2-54.7) 61.4 (54.9-67.5) 42.9 (39.2-46.6)
Longitudinal assessment of prodromal criteria (including RBD)

Met criteria (last visit) (n = 72) 48 (66.7%) 24 (33.3%) 24 (33.3%) 43 (59.7%)
Criteria-negative (n = 4) 0 0 0 0
Sensitivity (95% Cl) 100 (91.8-100) 100 (85.6-100) 100 (85.6-100) 100 (91.8-100)
Specificity (95% Cl) 14.3 (4.0-32.7) 14.3 (4.0-32.7) 14.3 (4.0-32.7) 14.3 (4.0-32.7)
PPV (95% Cl) 66.7 (54.6-77.3) 50.0 (35.2-64.8) 50.0 (35.2-64.8) 64.2 (51.5-75.5)
NPV (95% Cl) 100 (39.8-100) 100 (39.8-100) 100 (39.8-100) 100 (39.8-100)

Table 3 RBD O7R"— MIH T2 MHREEMERBADERD FAICE S 2 BIEREADZRTERE DRI

Interaction in
Regression Model®

Rate of Observed LR Predicted Independence OR (95% CI)

Mixed Criteria Conversion (%) LR (95% CI) LR LR (%) (P Value)
Hyposmia + UPDRS>3 + 68.8 312 (1.73-5.63)  1.61 X 253 =4.07 76.7 1.7 (0.3-11.0) (P=0.598)
Hyposmia + quantitative motor tests + 78.8 413 (2.04-8.33) 1.61x3.28=5.28 78.2 9.1 (1.2-72.2) (P=0.036)
Hyposmia + orthostatic hypotension + 60.0 2.65 (1.53-4.60) 1.61x1.97=3.17 83.6 0.5(0.1-3.3) (P=0.501)
Hyposmia + constipation + 57.9 297 (1.43-6.16) 1.61x1.63=262 >100 (113.3) 0.5 (0.1-3.2) (P= 0.482)
UPDRS® + quantitative motor tests + 70.8 4.94 (2.31-10.56) 2.53 x 3.28 = 8.30 59.5 0.3 (0.1-1.8) (P=0.188)
UPDRS>3 + orthostatic hypotension + 68.8 4.88 (1.91-12.43) 2.53 X 1.97 =4.98 98.0 0.4 (0.1-2.4) (P=0.350)
UPDRS>3 + constipation + 73.3 4.77 (1.66-13.66) 2.53 X 1.63=4.12 >100 (115.8) 2.1 (0.3-14.1) (P=0.430)
Quantitative motor tests + orthostatic hypotension + 84.2 8.71 (2.77-27.41) 3.28 X197 =6.46 >100 (134.8) 3.1 (0.5-20.5) (P=0.228)
Quantitative motor tests + constipation + 63.6 4.97 (1.64-15.12) 3.28 X 1.63=5.35 929 0.2 (0.0-1.4) (P=0.112)
Orthostatic hypotension + constipation + 63.6 3.50 (1.13-10.84) 1.97 x 1.63=23.21 >100 (109.0) 0.7 (0.1-4.5) (P=0.744)

AT FMICHE B RZTHER (p<005) ZKFTRT,
fHIZELL (likelihood ratio; LR) F 721 LR (95% CI) OWEFNATRT . FEOHE M & HREFEITT S
72%, RBD 2h— M TR XMHIN Wi oZ Il kM HERER & FEERER & ORI THE
FENSFRD HNT-HIERIOFBW A EH Lz (B &M OB IR IR — MIBWTHRETIE 2d o7z
7o, mENTWRV), RFETIE, MIERESE, Unified Parkinson’s Disease Rating Scale (UPDRS) >3, %
BIERY R, AW, EMRIITICOWT, 1080 ORTOMAEDEERE LT\Wh, v —h—Dfl
TR EHNT 720, BIE SN LR/ P E N LR D2 EH L7z = — 5 — DS KIF N Th B4,
2200 —h—xfMAEDLEZLRIE, KEVWIEIIOH—~DIR LEFULKEILLD (ThbHMTIE=0),
EHL L ThBE (FRI3MRENTHLLE), BISENIRIE, 2200ZNEhOH—D LR %
I EbE L E L RS (FR3ENLYVKRELLS),
CHIREERENOREL R E L, TNENOGRY~— A — L 2O E/ERE FIRT& LS+
OV A7 4 v Z7ERET I,
ZO LR DA G HETIE, HEMRFERI TR SNIz/20, MDS ORI OZIEEIZITE T T
2\



22

WATHIN—2 Y VIKIZEBT 5 L-F2 RS TEIE IRk o
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L-Dopa Responsiveness Is Associated With Distinctive Connectivity Patterns in Advanced

Parkinson’s Disease

**Harith Akram, FRCS (Neuro.Surg), Chengyuan Wu, MD, Jonathan Hyam, PhD, FRCS (Neuro.Surg), Thomas Foltynie, PhD,
Patricia Limousin, PhD, Enrico De Vita, PhD, Tarek Yousry, FRCR, Marjan Jahanshahi, PhD, Marwan Hariz, MD, PhD,
Timothy Behrens, PhD, John Ashburner, PhD, and Ludvic Zrinzo, PhD, FRCS (SN)

*Unit of Functional Neurosurgery, Sobell Department of Motor Neuroscience and Movement Disorders, UCL Institute of Neurology, Queen Square,

London, UK

**Victor Horsley Department of Neurosurgery, National Hospital for Neurology and Neurosurgery, Queen Square, London, UK

—a—uroBiEL 83 rofiied, REERE, K
WEEEL L OCHREOER > 7P voTuwy v 7

AL E, FOMR, N—F 2V VI (Parkinson’s
disease; PD) DEBIHEICE S, /83 VHiFHEIC X
D, TNODOBEBEORIANEVILD HN, ke LRED
SEED SN B REED D 5o

THWI PD B H OB OB S &, L-F 3
NOFUGFEFEIE D BREEIAS & O 2L & 5H§ % 72
@, HEATH PD B E 19 B0 3H BRI L HEE R RE Y
MRI ZEfi L 720 37 AT MRIWZ K ) K7 LIV A X
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3 X 3 X 2.5 mm’ DW§ &7z BEERRG & L83 F v
L ¥ Y7 A MIZBIT 5 Unified Parkinson’s Disease Rating
Scale (UPDRS) Part Il GEBEHERE) 2 27 OgE L D
B Z AT 5720, 7 b7 ATER L7 KNAEEH
Wad—Fed5, ¥— NI ZERNG % 5
il 720 Wi e BT, B3R (false-discovery rate)
THIIE L7z p % < 0.05 (28 L7z,

HER ---mmmmmm oo
L-K 7345 5.-% @ UPDRS Part Il GEE)#ERE) A2 75X D
BHFICYWEHE T AL A OB L LT, BBHTRE &Mk
[ OLHERFOREREIIRE G A5 < (p = 0.001), REEK (p
=0.001), HKTE (p =0.003) BIOHOEERE (i

Figure 1 Seed-to-voxel ###fi. L- N/\25#%D UPDRS Part IIl GEpifee) AD7HERCEEMNIT 7z, RERFERKRTZ (A), %

AR (B), BIR& (C). #& (D). K (E) COWMHERTES

DEAL,



JLIEED V\]ﬁl—(k:@iﬁﬁﬂbiU—(km ) MR D L-F RS E & S 5 2 EAURE Nz, LY

BRI G AT Do 7 (TR L B FESRAS IR & 17— 7 12503 B RERSHS roo
58 - oo mooemmoeeemoseemooeooooooooioo RUEHCERII B L, SIS ko TS O LT
DRI, T PD BHCIE, TSORGER 0 i BT E 2D 2.

BACB0 B IO 2 BIE IR 678 7 — 25, B 2RI ER : RE {EZ)

O KEY WORD O Z#05, HEemiEs, /S—F>V 0k, AMEER L-K/S

g W7
N
"1%

£

Figure 2 L- K/\&54% D UPDRS Part Il (GEghi%EE) 237 OEICHT % ROMO-ROIMEHT (t AD7) ICEDE, HeEmEaERL
TW%, OBEMRIE, HEMNESORSCBEZRETS (HT7—/N\—2R., HEREELUKRE, REBIIEETRYT). HOSMNEL
IChDRITIIMBHOLIERL., FOBZRET DMEGR EOBE—HZEL TS,

23



24

o- VA2 VA VIREIHNT S PET V5~ F PBB3 ®D

FRMEB XA — P53 VF 75

7 4 —IZ & 51k

Fluorescence and Autoradiographic Evaluation of Tau PET Ligand PBB3 to a-Synuclein

Pathology

*Shunsuke Koga, MD, PhD, Maiko Ono, MS, Naruhiko Sahara, PhD, Makoto Higuchi, MD, PhD, and Dennis W. Dickson, MD

*Department of Neuroscience, Mayo Clinic, Jacksonville, Florida, USA

%% PET ) /'~ FT& 5 2-((1E,3E)-4-(6-(["'C]methylamino)
pyridin-3-yl)buta -1,3-dienyl)benzo[d]thiazol-6-0l (''C-PBB3)
i, ¥ UIREICH L CARICH AT 5. LA L, PBB3
DIEZ T EH AR T 2 8EG OREIZOWTIE, Kk
LTABHTH %, "C-PBBI M a- ¥ X7 L 4 VIFEITH
ETEPBRPEWLDICTEH72D, o- X7 LA S
F—BEOWY BT in vitro DGRBS B L OV 'C
mak (A= 5V 574—) 12X, PBB3 ORI
1 % 5 L 720

Mayo Clinic i/ > 7 ORI L ¥ —/METIEF 10 6] &
% AR ZEMEAE (multiple system atrophy; MSA) i 5 120
BlOHHRS, a- ¥ X7 LA Y OERGIIESE, o
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YRXIVA VT A A REIEESRO b L E—
AMETIER) 3 ) & MSA JER] 4 Bl 2 EIRL 720 Th oo
BN L 72 EAR 2B WC, PBB3 H0GHER, o- ¥ X7 L
A28 Vb O ZEE T HREYRE, TV T
YT NV—Yeft, "C-PBB3IZ& B invitrox — N5 VK7
FT4—wFE L7,

PBB3 O MEIZ X ), LE—/ME LY —HiRELE,
ERIRME (spheroid), 77V THIRBEWNE ALK, =2—1r
MM ENE AR Z &L, BrZho- VX7 LA VIRED
mEkSN/ze —J), 10nM D "C-PBB3 2L 54—+ T
VF TS5 74 =T, VE—/IMIEOREFIZBWTHE
BAE IR SN o 7. MERIIZ, MSA JEH 2 f
T, A= FIF 7T 7 4 —IZBOTHRERRE R

Table 1 BREFOHREFHMR

Case Pathologic diagnosis Clinical diagnosis Sections (FL) Sections (ARG) Age Sex Braak Thal
LBD-1 LBD Healthy ABG, HP, MB ABG 68 F 0 0
LBD-2 LBD PDD ABG, HP, MB ABG 68 F 0 0
LBD-3 LBD PD or MSA ABG, HP, MB ABG 69 F 0 0
MSA-1 MSA Meniere disease ABG ABG 82 M I 1
MSA-2 MSA MSA-P ABG ABG 75 M |l 1
MSA-3 MSA MSA-P ABG ABG 56 F | 0
MSA-4 MSA MSA-P ABG ABG 59 M | 1
MSA-5 MSA PSP or MSA-P HP HP 65 M |l 0
AD-1 AD AD or DLB HP - 87 F v 4
PiD-1 PiD CBD HP - 60 F 0 2
PSP-1 PSP CBD MC - 7 M ll 0
HC-1 Normal Healthy HP - 65 F 0 0

ABG =J@hbfk & KL KA% (amygdala and basal ganglia), AD =7 VYA <=3, ARG =4 —b+5 V%2757 14—, CBD =Kl E K
TEZEMAE (corticobasal degeneration), Braak = Braak O MR IFHAEZE L DHEH] (Braak neurofibrillary tangle stage), DLB = L & —/MERIZAA
JE (dementia with Lewy bodies), FL =4{YtHEqk, HC =f&¥% &I, HP =i#H (hippocampus), MB = ¥ (midbrain), MC =3EH¥ (motor
cortex), LBD = L ¥ —/NMEJE, MSA =% ZMAEMIAE (multiple system atrophy), MSA-P =/%—F v ¥ BIZ R ZEHMiAE (multiple system
atrophy with predominant parkinsonism), PD =7¥—3 > 3§, PDD = f2HiE % 119 72— F » ¥ »JiF (Parkinson’s disease with dementia), PiD = &
27 9%, PSP =EATYEA% LIRS, Thal = Thal 7 I B A FiLAE#EHI (Thal amyloid phase)
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HEFEICK T 2, NACP R RIGHEE / LEEDEIE (%) ZRT.
B/ME, 25 N—t> &AL, his, 75 /3—t> &I, &K
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Tau pathology
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Figure 2 o XL+ > (NACP, 1:2000) &U>Eft&
7 (CP13, 1:500) @ PBB3 #XiE#H & REHN _ELE,
PBBIIE A VREZIZE#HT D, TRDE, FILYNAIT—FK
(Alzheimer's disease; AD) O #RRIGHZEL (A), Ev IRz
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