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Dopamine Signals and Physiological Origin of Cognitive Dysfunction in Parkinson’s Disease

Masayuki Matsumoto, PhD

Laboratory of Cognitive and Bebavioral Neuroscience, Division of Biomedical Science, Faculty of Medicine, University of Tsukuba, Ibaraki, Japan

IN—F ) V9F (Parkinson's disease; PD) Tl BHZ 72 9%
BRI E LT, MO PN v oo —a r 0%y
BOOLND, BHEEEIPDOFIRO1OTHY, WM
DPDEAETHALND, HEELZZEWITHB VT F/83
YZa—ur R LERAEPEMIETIE, R38R
YOBREIOVTHIT 2HMB LI N TVWE, Ihb
DOWFETIE, PRI vza—urs, Bkl b
LA BT 2080 Y S F VR T 5 2 LA
BAEINTWS, FRIvoa—aryofiraty v
FIZBT A EEEER LS4, PD EE ORI E)
RS9 IO & B 2 B 12D TG AL T
Wb, COFEERFHTH/2DDOL MELT,
B OBLAEBENIETIE, PRI ry=a—0 Ve
REZONTWL D SERAR Y I PV ERRET LI L

O KEYWORD © /S—F>V ik, 3AEE, KNI
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PHESINTVD, $hbb, FIvzZa—arigd
Bl L 2MHOBENT 7 7V — I TE, — )
& TEIRRAT LT oAlifiE (motivational value) | @ 3 77 F )b,
b9 —JE THEYE (salience) | DY 7 F NV EAZET S
CEDIRMBENT WD, BIFEDF T 7NV —T1E, (kD
WG X CBHT B0 REDH T 7N —TIZO0T
(&, EERI R R e R AR RE SR S M R &
[HEE (salience) ] (2B 3 2 25l & 13 M BALR D K
BRICBHLCTY 7 Vs 2 2 W6 nIcEh T
b0 ARITIE, W & I3 MBIFRD R 83~ ORERRICEI L,
RO R PEE L 2 —F 5%, T/, PDICBIT SR
MEEDLRLEL—HRNELT, FORYDL XY D
[ (salience) | 12D W T Y ZF V2 15ET 5 B8
IV Za—urOENNPEG T AL EZET 5,

1—0OY, #REM, BEFE (salience)

Figure 3 [fHfE (value)] HKUV [HEZEM (salience)] (CBIY S N/
IV FIAEROENR, REBZEE (SNe) 8 LUEAIEEST (VTA)
ICBFZTL—DOBREIS, [FTEMH (salience)] O T FINERET
BHNNIYZa—0Or (B8) & [fifE (value)] O T FIVEERETS
N2> Za—0Oy (B8) OAHERT. BEABLOIEIIREDE
L OCBBEORNNSI YV Z2—OVDPLOBRHFOBEERT., 9=
Brodmann 5 9 %, 46 = Brodmann £ 46 8, ACC=8S AR &
(anterior cingulate cortex), OFC = iR & 87 38 ¥ & (orbitofrontal
cortex), PL/IL =8B EH KO TFTAHEE A (prelimbic and
infralimbic cortices)
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Eurolnf: A Multicenter Comparative Observational Study of Apomorphine and Levodopa

Infusion in Parkinson’s Disease

Pablo Martinez-Martin, MD, PhD,* Prashanth Reddy, MBBS, MRCP, Regina Katzenschlager, MD, Angelo Antonini, MD, PhD,
Antoniya Todorova, MD, PhD, Per Odin, MD, PhD, Tove Henriksen, MD, Anne Martin, BSc, Daniela Calandrella, MD,
Alexandra Rizos, MSc, Narissah Bryndum, RN, Arne Glad, RN, Haidar Salimi Dafsari, MD, Lars Timmermann, MD,

Georg Ebersbach, MD, Milica G. Kramberger, MD, PhD, Michael Samuel, MD, FRCP, Karoline Wenzel, MD,

Volker Tomantschger, MD, Alexander Storch, MD, Heinz Reichmann, MD, Zvezdan Pirtosek, MD, PhD, Maja Trost, MD, PhD,
Per Svenningsson, MD, PhD, Sven Palhagen, MD, Jens Volkmann, MD, PhD, and K. Ray Chaudhuri, MD, DSc

*National Center of Epidemiology and CIBERNED, Carlos III Institute of Health, Madrid, Spain

7 K E WV % BT A (subcutaneous apomorphine
infusion; Apo) & L K F % 22 5 N A (intrajejunal
levodopa infusion; 1JL1) &, #EiEMEEE) A OHE 2 £F 5
FT N —%F > v (Parkinson’s disease; PD) B3 12 %)
T2 2O0DHEBENETH 205, HEBIITEND S,
INFTOLEIAH, TNH 2O00BMEOREE KT
%% ik MBI ER S TV, 6 HEICH7:
2 Z R AL ORI X IFE RS RABZ FE/R L, Apo #%
58 43 B (J1k : 48.8%, 4FiG : 62.3£10.6 ik, HEM
JHM : 14 £ 4.4 4, Hoehn and Yahr (HY) %738 : rhJefli
3, WUAr#EPH (interquartile range; IQR) : 3~4) & LLI
Pel B a4 B (J3%E © 56.8%, 4FEHG 627 £ 9.17%,
IR 0161 +£6.74F, HY 4% : FYLfii4, IQR: 3~
4) I L7z MFHDOWHHFEEIIBNT, MEEPEIR, I
HEEPERS X CEFOEOKR A T 7IZB L, Cohen ®

Movement Disorders, Vol. 30, No. 4, 2015, pp. 510-516

I7x7 M4 RE[R] (08U EE TR &A%T)
TdH -7z, Apo # 5/ 3 Tid Non-Motor Symptoms Scale
(NMSS) DUGHIIHPEREICE L F ), NMSS DR /9%
57, LR, WREEB X OHAEROKREHH B 5%
L5 EB D) PHEREICHEETH o720 UL 5
BETIZ75%I2BWTHEEOY & IEEERER (nonmotor
symptom; NMS) DELEDFRD L 7zhS, Apo #5- B &
BT, AGOENYE L BEOHSIFAETH - 72
bOD, NMS A #H L7 BHDOHEGIZ40% TH > 720
HELEM (adverse effect) & LT, VLI #5EETIIE
fBige, Apo x5 A TR IR0 Sz, G0
IFEMIEMEE R LI R B O R Ic KO &, EATH
PD BETIX, ULI B X Apo DIHZIZ L D, EBER,
EEEOHE, AHOE, —HO NMS P HEFEICHEHT 5
LEZ HN D BAEALILEGERE T 2 LED D 5,

OKEYWORD © /3—F>V>fk IBEBER, 7REIEIA, LARRNSEBRIA EEOE

Table 2 &IGHEREICH T DHBRFRED OBIHAERFE TO

Table 3 EHERFIARFDIRERED 1/2 U LOHEICETS

ZACDIRE AR EAE (NNT)
Relative Change (%) Effect Size NNT
IJLI Apo P Value® IJLI  Apo IJLI Apo
UPDRS part 3 —4479 —4326 0.83 1.00 1.28 NMSS domains
UPDRS part 4 —56.06 —40.84 0.15 1.69 0.87 Cardiovascular 2.59 4.78
NMSS domains Sleep/fatigue 1.63 2.05
Cardiovascular -4464 -3511 0.36 041 0.25 Mood/apathy 2.59 2.53
Sleep/fatigue —48.23 —23.56 0.017 0.73 0.40 Perceptual/hallucinations 4.00 3.91
Mood/apathy —24.75 —47.00 0.030 0.30 0.49 Attention/memory 3.67 4.78
Perceptual/hallucinations —44.79 —53.97 0.39 0.29 0.32 Gastrointestinal 1.83 2.87
Attention/memory —25.60 —33.98 0.39 0.28 0.36 Urinary 2.1 2.87
Gastrointestinal —55.17 —25.12  0.004 0.68 0.27 Sexual functioning 3.14 6.14
Urinary —52.36 —1257 0.0001 0.58 0.15 Miscellaneous 1.83 3.58
Sexual functioning —59.51 —24.61 0.001 0.43 0.12 NMSS total score 1.47 2.53
Miscellaneous -3397 -31.08 0.77 0.54 0.39 PDQ-8 summary index 1.52 1.43
NMSS total score -41.01 -31.76 0.37 0.83 0.53
PDQ-8 summary index —34.21 —29.75 0.66 1.14 089 L ELEI%L (number needed to treat; NNT) = (1/ SERBHIGH: O

W ME. ZEILKIZOWTHIER, p <0027 #HEE AR LT

BEEAR 7D 12 VL EOYEEDFRO 7= BE D %) x 100
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Levodopa-Carbidopa Intestinal Gel in Advanced Parkinson’s Disease: Final 12-Month,

Open-Label Results

Hubert H. Fernandez, MD,* David G. Standaert, MD, PhD, Robert A. Hauser, MD, Anthony E. Lang, MD, FRCPC,

Victor S.C. Fung, PhD, FRACP, Fabian Klostermann, PhD, Mark F. Lew, MD, Per Odin, MD, PhD, Malcolm Steiger, MBBS, MD, FRCP,
Eduard Z. Yakupov, MD, PhD, DMSc, Sylvain Chouinard, MD, FRCPC, Oksana Suchowersky, MD, FRCPC, FCCMG,

Jordan Dubow, MD, Coleen M. Hall, MS, Krai Chatamra, PhD, Weining Z. Robieson, PhD,

Janet A. Benesh, BSMT, and Alberto J. Espay, MD, MSc

*Center for Neurological Restoration, Cleveland Clinic, Cleveland, Obio, USA

78— % v 9% (Parkinson’s disease; PD) o il B & fif:
FEVX R O VAR PO 5128 TEL, F283
NEBIPEO B R IRI & BT %, L-F2S [ AV E RS
Bi &l 7 v # - (L-dopa-carbidopa intestinal gel; LCIG)
&, REENBEGEN B EEEEF 2 — 7 (percutaneous
endoscopic gastrojejunostomy tube; PEG-J) 12 X % #i#i 1%
R GAMRETH Y, SIS X Y IMmEEH L-FGREO
gy, S HIEEBEIHESH SN D, AT

LCIG (2 B3 % e KBLEL > 54 BRI b 72 2 [ B i i) &
FEE MR O MR R 2 W53 50 WBAL L 72BHIC
b &3 EE O motor fluctuation ([off | IR 2 3 IFf
B/HZMZ2) BA5N5PDEFICHL, LCIG %
HAIFR G- L7z LCIG OG- FahiA 5 28 H e #E i3

YL PD IGHIE DB HETH - 720 FEFHMIHE H 3%
EWTHY, HERE, BEFRHEEEOGIHES X O
BRoe THEFIC X D EHM L7z RRKIOEEMIEH H 1%, BEH
G X B [off] W], BEEZWEFLLIVAFATIT %
P9 1#ED % v Ton KER, Unified Parkinson’s Disease
Rating Scale (UPDRS), k&P o> 3% D H (health-related
quality-of-life; HRQoL) (ZB3 2 iRG55E Th o 720 AWk

OKEYWORD © YZAF+xI7,
TSR
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BRo> B §x 3 354 9 324 B (91.5%) %5 PEG-] Ditiak
iz, 27261 (76.8%) S EBRZET L7z, KFD
AERGIIERE  hEErO—METH Y, BEAAD
AW 2 A 00HE (349%) b %ol BE
2761 (7.6%) DHEFGDO 20K E HIE L7z, E
%&ﬁ$$%¢1%M(34%>’$t wb%h otz

DREHRHEOHACHEST 2 H50HETH -7 (6.5%)0
1E®$ﬁfﬁj%%i4ﬂﬂﬁ%%%)ﬁ&bt
(p<0001), BEZMERELIVAFAVT Z2MEDRV
lon| WEfEIZ 4.8 BERY (62.9%) #hnL (p < 0.001), A&
BEMIFELIZAX ATV T EMED Ton] KEMIZ 0.4 BEH
(225%) WA L7z (p=0023)s Th5DOUEERFIE
4 H» 5 ﬁ%%Thif%%LtowD%tkmmL
DI T b RERI I 2 8 U ClEAs AR b iz,
T PD BEHEMICBIT S LCIG O REeETa 7 7 4 v
T, RICEREHE WFASOFHEZEL), L-FX1 )
VY RO B L OHEATH] PD ICBE 3 % A5 48
RO HNTz, LCIG DAFIEIM L TREFTH D, #E)
B, HE AW EIEB X 0° HRQoL ICHRIRIICA & 2t
HBHRD LN, ZORRIE 54 BRFHE L 72,

AN LR/ HIVE RSECERREIBR T IVEL Toff] B RRARRNGREZE

Figure 1 (A) &7 Y1 >, (B) &&D
MR,



Figure 2 /N—=F> V2 RBARCIHELZ 1 BOD [off] BfE&
KU Ton] EfEIOIGE + iFERZE (SD). "0 <0.05, *p <
0.01, **p < 0.001 GABRFIAIFEDLED.

Base- Base-

line line?
Base- Base-
line line

Figure 3 SAERER KORREEDOLEFEDE L\ 2 /eMOBMMETHMIER OFBRFRIRRD S DZ(L (FHfE + SD).
BAD ) == U TRRIEBRRRRS OB, BRI E OB T p < 0.001, 11RAD t IRTE,
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in vivo it}

In Vivo Gastric Detection of o-Synuclein Inclusions in Parkinson’s Disease

Alvaro Sinchez-Ferro, MD,** =+ Alberto Rabano, MD, Maria José Catalin, MD, Fernando Canga Rodriguez-Valcarcel, MD,
Servando Fernandez Diez, MD, Jaime Herreros-Rodriguez, MD, Elvira Garcia-Cobos, MD, Marina Mata Alvarez-Santullano, MD,
Lydia Lopez-Manzanares, MD, Antonio J. Mosqueira, MD, Lydia Vela Desojo, MD, Juan José Lopez-Lozano, MD,

Eva Lopez-Valdés, MD, Rafael Sanchez-Sanchez, MD, and José Antonio Molina-Arjona, MD

*Department of Neurology, Hospital Universitario 12 de Octubre, Madrid, Spain

**Department of Medicine, Faculty of Medicine, Universidad Complutense de Madrid, Madrid, Spain
***Research Laboratory of Electronics, Massachusetts Institute of Technology, Cambridge, Massachusetts, USA
= Centro de Investigacion Biomédica en Red sobre Enfermedades Neurodegenerativas (CIBERNED), Madrid, Spain

oY X7 LA VEAKIE, X—=F 2 U (Parkinson’s
disease; PD) HHE DB L O — OB MR THE &
NTws, Ao B, ERZEH PD BE» L
BRI BNT, a ¥ X7 LA VEAKROGESY
A5 2 L Th oo PDEH 28 BB X UMEHG & 145
vy F S RS 20 Bl 2 K5, H NS
X237 vy AEREFERLZ. BNBEREO HWIE,
PD BEBETIX LA F2% (L-F2%) BNES- 2 G S 5
7o, FoRIBECTIEZM (480 1d E S ITE,
BB L OWH) D72dThH o7z, PD BHTE L 0 AR
DR EFITHANHE Lo WHIRBEEE 206t 6
plcix, MERFEBETOPD ZRIET 2 /8—F vV =X
2 14% (mild presymptomatic parkinsonism) | 25728 5 1
Too EBHEARIIH Lo v X 7 LA v OERt%47 - 72,
FRFEITEL A0 7 SO W FE B (X AR\ SRRE L 720 SBRBHAAI

Movement Disorders, Vol. 30, No. 4, 2015, pp. 517-524

DRI DT FICHEMAIZRD SN h o7z a ¥ X7
LA v EVE G ERHE R, PD BB 28 Bl 17 51 (60.7%)
B L OIS 23 It 1) (43%) TS h, &
B CEAEMICRR S Nz [HERFEBET O PD 2R 1E 3
HIN—=F vV XL ©H DX EBERE 6 F1 T,
B 1 (16.7%) THRILSN, a ¥ X7 LA v OR
PEGe 1230 AR BLAE I RS T O TR 13 85% (95%
fEHEIX [ (confidence interval; Cl) : 62.1~96.8), 4R R
1295% (95% CI : 76.2~99.9), ZEHE/EHE (ROC)
Hit# T TR (AUC) 12 0.90(95% CI : 0.80~1.00) T&H - 72,
FERREIAON o7, HRHBEICBITF2 0¥ X 7L
A EHAEOBMIE, PD B D JEFER 72 AR 2 M KA
W% invivo CTEIETE 2 HFMPORELRFLETH 5,
ZOWRBAFFN BT HL 2T HIEE5EOSE
WLETH 5,

OKEYWORD © B&E#ER, RIE #EKRE A£VFEHNY—H— LE—/ME NS—F2V2K



Table 2 a> XU LA >REZEOEBMEG], RS JOMHRRIEAIIRE O EEARICTR U /oEITH PD BEOHBRRKBIFOER

«-Synuclein Immunostaining

Positive (n=17) Negative (n = 3) Nonassessable (n = 8) P Value

Age, years, mean (SD) 72.7 (8.4) 76.6 (1.1) 69.4 (6.3) 0.64
Sex, female 9 (52.9) 2 (66.7) 6 (75.0) 0.57
Disease duration, years, mean (SD) 17.2 (6.9) 20.0 (3.5) 13.8 (4.2) 0.22
Hoehn and Yahr, stage 3 12 (70.6) 2 (66.7) 5 (62.5) 0.48
Clinical phenotype

Tremor dominant 11 (64.7) 3 (100.0) 5 (62.5) 0.47

Akinetic-rigid dominant 4 (23.5) 0 3(37.5)

PIGD 2 (11.5) 0 0
Gastrointestinal symptoms

Constipation 12 (70.6) 3 (100.0) 4 (50.0) 0.28

Drooling 9 (52.9) 2 (66.7) 4 (50.0) 0.89

Dysphagia 9 (52.9) 1(33.3) 3(37.5) 0.70
Sample quality

Number of sections available 7.7 (2.7) 8.7 (1.2 41 (2.3 0.01

Neural tissue (category > 2) 17 (100.0) 3 (100.0) 1(12.5) 0.001

R L 2 WY, 7= 5 3B L OEE (%, $EN) CT/R3 . PIGD = B3 PUNREE 1 A:TREE (postural instability/gait difficulty)

Figure 2 BO# o X7 LA VEAK, a XU LA 2VikEY
(RED) /iR () ZRd. AT —I/N—=50 um.
(A) PDE18E®D 73 %« (Hoehn and Yahr (HY) £4&
D, (B) PDESED 71 mBME (HY %1, (C) PDFE 12
FDB2IBME HY DI, FERELT, a¥XTLAEL
E—xzeid (Lewy neurite) MICIA< AL THY, fEROAR
ROZBEZ2L TS (KFH),

Table 3 ##EHRIEFHIL PD O (FHEH] (probable PD)
19BICHE T B a > XU LA > REE M OIREERL

No. (%) 95% Confidence Interval
Pyloric region 17 (89.5) 68.6 t0 97.1
Pyloric region exclusively 10 (52.6) 31.7t0 727
Pyloric/antral region 5 (26.3) 11.8 to0 48.8
Pyloric/duodenal region 2 (10.5) 2910 31.4
Antral region 1(5.3) 0.9 to 24.6
Duodenal region 1(5.3) 0.9 to 24.6
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B~ — A =2 TOMR

A Population-Based Study on Combined Markers for Early Parkinson’s Disease

Sinem Tunc, MD,*** Julia Graf, MD, Vera Tadic, MD, Norbert Briiggemann, MD, Alexander Schmidt, MD, Mohamed Al-Khaled, MD,
Simone Wolff, MD, Eva-Juliane Vollstedt, MD, Anne Lorwin, Jennie Hampf, Linda Piskol, Christine Klein, MD, Johann Hagenah, MD,

and Meike Kasten, MD

*Department of Psychiatry and Psychotherapy, University of Luebeck, Germany

**[nstitute of Neurogenetics, University of Luebeck, Germany

78— % v 9% (Parkinson’s disease; PD) % FLIIIC#%
Mg 21203, BRRIMICHESE 2 PD & B W HTB RS @ PD %
HWEREBLIORRETHRET2Y -7 —PLETH
o HHLE~—N—OFEME LT, REEEEE KR
(transcranial sonography; TCS) BT A2 RE D T I —
W b 5538 o J5 K (enlarged hyperechogenicity of the
substantia nigra; SN +) /R 3L & MEREND 5,
L2aL, STRHOY—h —I3KEB L OYFRES RIS C
HHIZEPhDOLT, KRELTELLDOY—H—T}
BEEOREVFHICIEES> T v, RIFETIE, BUE
LB TR OMBER IR - MZBWT, Wiv—
71— D O RENE & WES T % o AER50 ~ 795K D) 2 —
Ny 7 (FA4Y) OfER 10,000 %0 h 5 HEE % &
L, SHICEFEHESDIKZ ) = v 7 O PD BH LB
U720 BB 715 B 2 6f QAR A 2 1TV, BR
)7 PD #9261 (clinically definite PD) (106 1), 25 Wi
D3I D PD %E\ i (possible prediagnostic PD; ppPD) (73
Bl) BILORIEEEICHFH L 72 FIEFREE 51, fEE
HaTE (283 f8]) & PD LISV % 453 % 5 BaRE (253 1)
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WM E L7ze TCS B X MM 2 Ffti L 720 PD IC
B9 % SN + It b, & MUR R O JRE B X OVRE S B2 I3 BT
THo 7275, BtE#dE (positive predictive value; PPV)
X SN + TR (52%) B & OWEREE (25%) 2K
Moze Bl b 1O — =B X UOH~ —
71— 3k tE OB OB G, R IREE T 383% B
LU1%, PDUMNDIERBEZ AT AR TIL33% 5 &
2%, ppPD #ETIE62% B L U°7%, PDHETIL94%
BXU51%TH o720 SN + i B L OWLEFE % O Tl
X—=N—%PHTAHE, PPVIZ176%ICESH L, EEIX
51%, JFELEIX98% & %572 SN + TR B X WL RE
EOWHIZEY), PDB LU ppPD THAHHERITEHT Y,
72, SO OFRIGMORBIC X 5 EE 2 Z1F12L
<, W=—=h—OPHIZE ) BB OFRFREIZRE ik
5, L2L—FT, SN+ EMEREEDHAED
% PD OFWiikHE L U284, BIRN 7% PD MBI D
TR £ O ppPD @ 90% BL LIz % L Shp & # 1
bbb,

O KEYWORD © ugiffRIA— b, ZBWRIO/NN—F>V > m I1—BELR BRERE

Figure 2 SN +FIREXVREEED PD 2T 2REL KU
FRE, ROC ghiRld, PD 2ZHTICBI T 2R E S LORFREZ SN +77
8 (7166%H KV 86.5%, AUC =0.815), REREE (68.1%H K
V'749%, AUC=0715), I~—Hh—0O#HA G11%B KTV
97.7%, AUC = 0.744) ICDWVTRLTWS, PD = /N—=F>2V ¥R,
SN + = BEO I I—EE LFHEHOILA ROC = SEBEESME
AUC = ghig T EFE



Table 1

El=2=—X

LD

ERENGR ) ATETF -

PET~ —h—DOHE

B=
HC (n =283) DC (n =253) ppPD (n=73) PD (n=106) Total (n=715) P-value
Male 141 (49.8%) 122 (48.2%) 47 (64.4%) 67 (63.2%) 377 (52.7%) <0.0017
Mean age = SD men/women 64171/ 67371/ 65.6 = 7.4/ 67.3+10.2/ 659+ 7.8/ 0.5842
63.8+7.4 67.2+6.7 653+74 67.9+84 65.7+74
Resting tremor 0 (0%) 15 (5.9%) 13 (17.8%) 58 (54.7%) 86 (12.0%) <0.001°
Rigidity 3 (1.1%) 13 (5.1%) 20 (27.4%) 88 (83.0%) 124 (17.3%) <0.001°
Bradykinesia 4 (1.4%) 52 (20.6%) 24 (32.9%) 91 (85.8%) 171 (23.9%) <0.001°
Postural instability 31 (11.0%) 113 (44.7%) 32 (43.8%) 78 (73.6%) 254 (35.5%) <0.001°
Any cardinal symptom 41 (14.5%) 152 (60.1%) 58 (79.5%) 105 (99.1%) 356 (49.8%) <0.001°
Altered handwriting 9 (3.2%) 39 (15.4%) 10 (13.7%) 72 (67.9%) 130 (18.2%) <0.001°
Family history of PD 19/274 (6.9%) 20/247 (8.1%) 8/69 (11.6%) 25/102 (24.5%) 73/697 (10.5%) <0.001°
Depression 45/270 (16.7%) 59/237 (24.9%) 13/66 (19.7%) 26/106 (24.5%) 143/679 (21.1%) 0.108°
Constipation 39/261 (14.9%) 56/208 (26.9%) 15/63 (23.8%) 35/79 (44.3%) 145/611 (23.7%) <0.001°
MMSE < 26 21/283 (7.4%) 46/252 (18.3%) 5/73 (6.8%) 18/106 (17.0%) 90/714 (12.5%) 0.001°
MMSE-score, mean =+ SD 283+16 274+23 28.0+1.6 272+ 2.4 278+2.0 <0.001°
SN+ 21/228 (9.2%) 24/195 (12.3%) 21/57 (36.8%) 40/53 (75.5%) 106/533 (19.9%) <0.001°
SN+, mean in cm? = SD 0.15+0.08 0.16 = 0.08 0.20 = 0.11 0.29 +0.09 0.17 =0.09 <0.001°
SN+ (blinded sonographer) 10/88 (11.4%) 8/74 (10.8%) 8/26 (30.8%) 11/16 (68.8%) 37/204 (18.1%) <0.001°
SN+, mean in cm? = SD 0.15+0.07 0.16 = 0.08 0.19+0.12 0.26 = 0.07 0.17 +£0.09 <0.001°
(blinded sonographer)
Hyposmia 68/276 (24.6%) 61/251 (24.3%) 21/69 (30.4%) 66/96 (68.8%) 216/692 (31.3%) <0.001°
BSIT, score + SD 95+19 89+22 9.0+1.8 58+26 87+24 <0.001°
Neither SN+ nor hyposmia 151/224 (67.4%) 128/191 (67.0%) 21/55 (38.2%) 3/47 (6.4%) 303/517 (58.6%) <0.001°
At least one of SN+ or hyposmia 73/224 (32.6%) 63/191 (33.0%) 34/55 (61.8%) 44/47 (93.6%) 214/517 (41.4%) <0.001°
SN+ and hyposmia 3/224 (1.3%) 4/191 (2.1%) 4/55 (7.3%) 24/47 (51.1%) 35/517 (6.8%) <0.001°

HHE, EE FHWR R T — Y O (@

P filE AT (ANOVA) TH M. Wk, ik,

ZRIZBVWTH

WIRENOEA (%)) F7213° I + B (SD) %2R,
SWTRER] T P394E M 2 i L7234 p < 0001, Y3k & ethic B CFRg4E

W& L L 723546 p = 0584,

°p i Pearson @ y? #E TH o

°p fiEilZ ANOVA TH i,

SD = HEHEff 22, HC =fH xR, DC = PD DAL OB A A 3 2 X IBH#E, ppPD = Z Wi O o PD B, PD =/3—F v Vi,
MMSE = Mini Mental State Examination, SN + =22 T 2 —#ifE FASIROIK, BSIT = Brief Smell Identification Testo MLFLIEE L BSIT
AT 5 N—k Y F AL VT ThIHE L Efo

Figure 1 (A) URAIY—H— (SN+FREFIVREREE) CHRKRDMER (PD £/cld ppPD) DFERY ZRT ANV, HFOEIE (%) I
BREDHONDWHREDEIGTHD. FIZAIE, PDEED 76%IC SN +FIR. PD BED 6O%ICREEEN A5, PD HEED 51%IC
I& SN +PTR EREREEOMEDAHONTz, (B) PBRLLED 1 DOURAIY—H— (SN +IRFLIFRERESE) DHEOHBREEDE S (%)

PRI Y . PD =/3—F>V 9K, ppPD =22KsiOREAD PD 20\l HC = @EX{gaE DC = PD LUNDKEEREE T HX1I8E
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HEOW/MEGEZAL

Microstructural Changes in White Matter Associated With Freezing of Gait in

Parkinson’s Disease

Sarah Vercruysse, PhD,* Inge Leunissen, PhD, Griet Vervoort, MSc, Wim Vandenberghe, MD, Stephan Swinnen, PhD, and

Alice Nieuwboer, PhD

*Katholieke Universiteit Leuven, Department of Rebabilitation Sciences, Leuven, Belgium

)N—F v V¥ (Parkinson’s disease; PD) B 12 & 5
N9 AK (freezing of gait; FOG) &, MM&kizh 7z

IKEVE OBEREN - SN ZLICEE T 5, 5 ABIE

T 2 HEOE LR W72 2N T TONETIE, W
§EB X OHRATICBI§ % /Nl RE s (cerebellar locomotor
tract) DADMGET SN TE 72 REFZED HIYIE, ek
BIUOBEAR-MEHEDO Y —F (seed) ~N— LT >~
VIVERE G L, 3 < AR T 5 FVE RS o 22 M
WomaxHONITAHIETHS, PDEFHF26HBLT
iz < v F SR 7o BB 16 H112 B\ THLHORH
WA Lz, $ < AREEEY (WWH) F3tkb
2\~ (15 ) PD B O K BEIS, Rl L IR EOHIEE 2 < v
F S8 7o AR PR O $5 R 5 P LR (fractional
anisotropy; FA) 38 X OE3 9L EFR % (mean diffusivity;
MD) @ #E[H] Fe #1212, tract-based spatial statistics i (TBSS)
VI, BEGEET - REROILBERGELES

Movement Disorders, Vol. 30, No. 4, 2015, pp. 567-576

KO B AR, EERONT 2 N T T T 4 —
(probabilistic tractography) 12 & ) &Ffii L 72. TBSS 12 &
LM ORER, TLAREMED PD EETIE, W/
BLOEHEY 525 —12BOTIBRE T EREOKT
MRS ONTo HNE, RRTEHEE, BGRE, ZERTH
PRI B & OV C LTSR35 IR 127250
bN7ze b2 NTTT 4 —IC X BMETIE, Mk -
T B 3E O fi k% (striatofrontal tract) (2 —E LzHE®
ZALDSRD B, #odk, RBIREL, SRR, SUR T %M
U 7: R & W o /NI & BUR TA% 3 X OVKIMIHAGH &
DFEFIZBOTEDS RSN, e LT, AL
&, BN - GO EOZ LT, EELRY -
PR, REBGEEIE B X O D0 O 4tk — RiiE
ERIIBITL2HBEOVFE ARG LET 2, 20X
oA A RS IV RED, AR E#tks L O
B PE D BT A 5T 2 WA D %o

OKEYWORD © /S—F>V iR, T VILER d<AR BE ARMEEMX
Table 1 #%& OERRBVFH

PD with FOG (N = 11) PD without FOG (N = 15) Controls (N = 15) P-value
Sex (M/F) Frequencies® 8/3 11/4 11/4 0.98
Age (yrs) Mean (SD)° 68.6 (8.7) 67.6 (5.6) 68.1 (6.5) 0.99
MMSE (0-30) Mean (SD)° 27.2 (3.1) 28.3 (1.4) 29.6 (0.6) 0.01*
SCOPA-COG (0-43) Mean (SD)" 25.9 (6.6) 28.9 (3.8 31.3 (5.4) 0.05
Disease duration (yrs) Mean (SD)° 9.5 (3.7) .6 (5.3) 0.34
Hoehn and Yahr stage (0-5) Median (IQR)° 3 (2.25-3) 5 (2-2.5) 0.15
UPDRS I (0-108) Mean (SD)" 36.6 (18.3) 32 5(9.1) 0.47
LED (mg/d) Mean (SD)° 703.8 (183.0) 461.3 (203.2) 0.01*
FOG-Q (0-28) Median (IQR)° 15 (12.5-19.5) 0 (0-0) <0.01*
? BoE o

P—JCHCE ANOVA (3#f) F/id 2 BAD t ieE 2.
©) »7%5 X MY v 7 Mann-Whitney U #5722 i o
*p < 0.05 THELRIMZEIRD HNI

= MEHEfR 2, IQR = M4 AL#EEPH (Q1~Q3), MMSE = Mini Mental State Examination, SCOPA-COG = Scales for Outcomes in Parkinson’s
Disease-Cognitive Part, UPDRS Il = Unified Parkinson’s Disease Rating Scale Part 11l (GE By #fE), LED = L K F /3355l &, FOG-Q =

Freezing of Gait Questionnaire



Figure 1 ME@AOBEEBEDHBELS LU T ARZHDBBICBIIZEE IOV 7L EOBENE, §{ARZH D
BOBEBEEHRLUTIKAREZHEDIBAICBVWTFADOBERET (A) EMDOLER (B) PROONZITAZ—%,
TBSS AT LR (1§E8) ICERTERRL TS (VTAX—0FE  t >34, p <005 ZEHETHIE). (C) T
HRBEMDBERICHITDANKS Vb /NED FA E LR RN/ NMEERE (LED) EDOREMN (ERIOEHER), 9 <H
RaMEDBEICBTDANTETEBD MD & UPDRS Part |Il (E#hig%se) A7 EOREEE (ARIOEHR). mEICH
WTEBHTHIER Pearson HEIdp <005 THEE TH o7z, FA = IREREF ML (fractional anisotropy),
MD = F99RERER (mean diffusivity), TBSS = tract-based spatial statistics, UPDRS = Unified Parkinson's
Disease Rating Scale
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IN—=F U VICBT B TEINE
MUERE T OFEE L EEBEDIMEMDEL O 2l RXEN?

Orthostatic Hypotension in Parkinson Disease: How Much You Fall or How Low You Go?

Jose-Alberto Palma, MD, PhD,* Juan Carlos Gomez-Esteban, MD, Lucy Norcliffe-Kaufmann, PhD, Jose Martinez, MS,
Beatriz Tijero, MD, PhD, Koldo Berganzo, MD, PhD, and Horacio Kaufmann, MD

*Dysautonomia Center, Department of Neurology, New York University Medical Center, New York, New York, USA

)X —F 7 ¥ (Parkinson’s disease; PD) 3 Tl
SPEARIIE  (orthostatic hypotension; OH) A%k < A B,
FERZEI LA LMD LRV ED D b EWHLEDSH
MTHAHH, MESIMEDEAR LIELIEA SN D,
OHDZBWI A A K4 V3T 5, HBHFICET 5
HARITA VRIREINTW R, RIFFEOHMWIE, OH
DEHOHRE L MATHBORELRET S LT
HY, PDEFEIR— MIBWTIE L FER & OB
MR L7zo PD B 210 B B\ T B X OS2 AL
Ny F7 vy 7740V MR CTilEEZNE L, Z4%

PR A O B R R A v CEREYE OH o4 %
HE L72e 72, JEBENEOH Z45E T 5 720 DBk
# & LT, 20/10 mmHg 3 X U8 30/15 mmHg O IfILE BT (L
Fal PRI AR TH B0 FHE Lz Ak
T L7-PDEFH I AR— M TI, 20/10 mmHg O IfiLE BT
e 2 7z L7z B 1 50%, 30/15 mmHg O IfiLE B T 3%
a7 L2BBEIZ0%THoe WTFhroRkiES

Movement Disorders, Vol. 30, No. 5, 2015, pp. 639—645

W7z L7z BHD I B, ERENE) BHEOEE A - 72
(20/10 mmHg & # % i 72 3 B 0 33% ¥, 30/15 mmHg
F e 2 55 723 D 44% T OH DIERDS RO H N7z,
PD & aF— MEIRTHRD &, 20110 mmHg 2 HE % i 72
LIEIRZ £ 9 813 16%, 30/15 mmHg FE3E % 5 72 UJE
KELEDLVEFIZ13% TH - 72) EBEN OH & ¥
AL 75 mmHg SR & O R B AT S iz, bE
Bk OH DRI B9 5 I VAL ILE 75 mmHg K D
JRIEIL 97%, JFRIEIX98% TH - 72o PD BHIZBI
% OH OFFEFRIZE VA, T BH D O ML i
T & BRERZRT O TR RV OH IR 5 ik
FEORBICX B2 7 4 v b25, WEAMEESIIUE O AL
DI -l W 1 - RN/ R 1 N el = SR 5 VA A 11 D5
75 mmHg KA L LTHHATH L L EZ BN b,

MHAGEMIER : CESOBMHIZEET 7 A T 7 MNRICHEIEI
LKL THBY 9% FEATPTIE 3% ERHINTED £95

OKEYWORD © BEMRZEE, BREMEAHE It YAD/ONLEE MEISOE MZAmE Fi5

mE

Figure 1 OH OBAE=R, JK—
h2fk (Overal) ICBITBEIE(E,
2 DOEEFNENICEDJER
M OHBXU2 OHDEIE (%)
%ZRY . FEEER (Age groups)
Tl& BRALUAEZECERRE
FEWHOERICHES>TE OHB KV
FEMEYE OH OBERD L7 T 218
BAHSND.,



Figure 3 EEMEOHDEEICKITZEEEDRE LB EE,
MBP < 75 mmHg &, PD & OEEM OH OFAIICEH T DR
E (972%) $FOHEERE (98.3%) DIEAAHEIRHRIFT
HDo7z,

Tablel PD&ED

Figure 2 OH OB\ E /zIE#EL
MERDOBERICLD 3 HERILED
FEHmE (MBP), EERZFDOEE
TIHERZHEDRNEEEDLEIC
FWTC, OHOFEICEHREL, L
fMBP DEEICEDL O (0 <
0.001), REZHDEEZETIE MBP
<75 mmHg DHE (FEHR M
FTR9) ICERDPHEIRL &
20/10mmHg EEIC K2 E D
MBP : 60.1£10.5 5t 89.5+
12.3 mmHg, 30/15 mmHg & #
ICKBEDMBP 584 + 10.1 %f
90.3 £ 11.1 mmHg).

BRIEIMABRSEDHER

Demographic features

n 210
Age, years 66.3 = 10.6
Gender, male/female 121/89
Disease duration, years 6.7 +5.6
H & Y score 22=*08
L-dopa equivalent dose, mg 492 + 449
Treatments, n (%)
None 15 (7)
L-dopa 170 (81)
Dopamine agonists 67 (32)
MAQ-B inhibitors 80 (38)
COMT inhibitors 34 (16)
Amantadine 8 (4)
Antihypertensives 52 (25)
Midodrine 9 (4)
Fludrocortisone 22 (10)
Orthostatic testing results
SBP supine, mmHg 1417+21.4
DBP supine, mmHg 78.9+11.2
MBP supine, mmHg 99.9+13.3
HR supine, bpm 73.8+9.7
Supine hypertension (%) 44 (21)
SBP standing 3 minutes, mmHg 1222 +24.2
DBP standing 3 minutes, mmHg 711145
MBP standing 3 minutes, mmHg 879171
HR standing 3 minutes, bpm 776 £11.2
OH according to 20/10 mmHg (%) 105 (50)
OH according to 30/15 mmHg (%) 64 (30)
Symptomatic OH 20/10 mmHg (%) 33 (16)
Symptomatic OH 30/15 mmHg (%) 28 (13)
OH—fall in 20 and 10 mmHg (%) 43 (20)
OH—fall in 30 and 15 mmHg (%) 31 (15)
No OH with either criteria (%) 105 (50)
ASBP (mmHg) —19.4+24.3
ADBP (mmHg) —79=+12.2
AMBP (mmHg) —-11.9+157
AHR (bpm) 3.8+741

HR = .0MA%L, bpm = [a] / 45
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IN—F 2 VR IBHA ORGP PR PRI ISR 95
FadFy P3RS (nOH306B iA5%)

Droxidopa for the Short-Term Treatment of Symptomatic Neurogenic Orthostatic Hypotension

in Parkinson’s Disease (nOH306B)

Robert A. Hauser, MD, MBA,* Stuart Isaacson, MD, Jerome P. Lisk, MD, L. Arthur Hewitt, PhD, and Gerry Rowse, PhD

*University of South Florida, Tampa, Florida, USA

AR JE PR 37 MK IME (neurogenic orthostatic hypotension;
nOH) O JER I, AL B 2 IGHE B M+ (standing
systolic blood pressure; s-SBP) D #EFFICLE L S 5,
LBEAIHNT D/ VT FLF Y Y UBDOREEICDH 5,
FeF Y F2UE VT FLF) voRO7a K9 v 7T
»HY, FEBEYENOH Z L) 7S —F >V V4§ (Parkinson's
disease; PD) H# % k412, nOH306 3Bk % FEjiti L 72
2, FaFy FRXFEALETIEREZ_EEFEMRTT
WL, ZotksEM, R ZEHKR T CHERRS
(100~600mg, 1 H3[) L7 mAWOWIEIZEBIT S
51 %] (nNOH306A FkEx, BE#H) <Tid, #MEFHES 836 HIkF
HT7 72 REHKL T, HWEOFEEFMIHE TH
% Orthostatic Hypotension Questionnaire (OHQ) @ # &
A ATICHBERBALIERD NG h ol FinTiTbh
72171 ) (nOH306B 7Bk, Ak THE) Ti&, A#RMH
OFEFEEHE & LT, MiFrkS 1 8RR TO OHQ @
Orthostatic Hypotension Symptom Assessment (OHSA) -
7t varyoEB 1 ([(FEkD v, BHHA D 5D,

OKEYWORD © (R, #irtf, /S—F>V 2R,

Movement Disorders, Vol. 30, No. 5, 2015, pp. 646—654

R B HIEL, FREEMLE) KL 2Bw
TT I REWBL TEMDSA SNz, 1HERERIZB WY
T, OHSA THH 1 IZB1F 2850 (BEH#ERZE) 1,
Fua ¥ 3823 (295), 79 € RHE 13 (3.16) TH-
72 (p=0018), 72, 1AHICBIT 2 s-SBPD LA D
S fEE, Fod$ s F3fE64 (1885 mmHg, 7o+t
A#E 0.7 (20.18) mmHg TH o7z (%4 H LD pfiti:0.032),
OHSA JHH 1 ® A 3 7B T % iRERBALGR A & HEFE 5
2, 4BLXU8HH T TOZELDER, MalFWITHE
Tl eh oz AEFLOBIREHM TR TH 72
A, HEFROLDIRBEZ R L2 BFE s F
INHET 124%, TI7RBETE1% THo7s FOF T
FABETRD SHIEICALNZAERSR (W75 LX)
VZEETE (13.5%%F 7.3%) & iFBEITED F v (10.1%5%T 4.9%)
T&H o572 nOH306B AERDHKER, PD HH D!k nOH
x5 FaF Y FAOEMN AR (77 RED
W) #~9, £BI0 (OHSA B H 1) B X UM% B (s-SBP)
BIETVADVRD LN,

NOF RN, &, B BRSO S 6R



Figure 2 nOH306B & H £ U nOH306 AEEEAFICH T2
OHSAIER 1 ORI S DB EEH). *p <0.05, 7
ZEREDLE, ANCOVA, *p <001, 7ot REDLE,

ANCOVA, BL =

SERGIARE, SE = IR%ERE

Table 2 AhiEMEMT - TRFHHIRE CRIRAVFHEER®

P Value or
Nominal
Droxidopa Placebo P Value®
Endpoint Group Group (ANCOVA)
Primary
OHSA item 1 score,
baseline to week 1
N 69 78 0.018
Mean (SD) change —2.3 (2.95) —1.3 (3.16)
Secondary, assessed hierarchically
OHSA item 1 score,
baseline to week 2
N 68 75 0.600
Mean (SD) change —1.9 (2.86) —1.6 (2.97)
OHSA item 1 score,
baseline to week 4
N 67 73 0.308
Mean (SD) change —2.0 (3.08) —1.5 (2.74)
Lowest standing systolic
BP,° mmHg,
baseline to week 1 68 78 0.032°
N +6.4 (18.85) +0.7 (20.18)
Mean (SD) change
OHSA item 1 score,
baseline to week 8
N 63 68 0.187°
Mean (SD) change —2.1 (3.03) —-1.5 (2.91)
Falls®
N 69 78 0.853"¢
Mean falls per 0.39 1.09
patient-week
OHQ composite score,
baseline to week 8
N 63 68 0.286"

Mean (SD) change —2.2 (2.29) —2.0 (2.18)

SRR DTG4 [ (full analysis set; FAS) o Kl 7 — & 1ZBRAEL 726
POHSA TH 1 D2 a7IZB1F 2 ERFHIGI 25 2 8 H T THZAL
B39 p L, 17T AR CIEAE Th o 75 X D Al
ELTWARWAHED pflitdh 5,

SENT L RER (orthostatic standing test) (2351F 53 fif 0~3 4 C
AT

CRBI B OBEERE I X s (BFHBEEEH) 0%, &
BB O SRR IOV L7,

*Wilcoxon DNERLFIHE
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IN—F VYV VIRBE D apathy ICH0) 5 EiRD

i S — SRS R D BREAY 8L

Resting-State Frontostriatal Functional Connectivity in Parkinson’s Disease-Related Apathy

Hugo Cesar Baggio, MD, PhD,* Barbara Segura, PhD, Jose Luis Garrido-Millan, MS, Maria-José Marti, MD, PhD,
Yaroslau Compta, MD, PhD, Francesc Valldeoriola, MD, PhD, Eduardo Tolosa, MD, and Carme Junque, PhD

*Departament de Psiquiatria i Psicobiologia Clinica, Universitat de Barcelona. Barcelona, Catalonia, Spain

IN—F v V9§ (Parkinson’s disease; PD) B IR D X
{AHN L MFRFEMIEIRD 1 DL LT apathy 23 1) (&
BD23~T0%ICEDHND), FIEE - MK F3
IVRZICHETLLEZLNTWD, R TILPD
BE B X OME T IS O KBS >~ 7 iz v,
PHES 239 > B L ORBAERIEKTZa > buo— L L7
M, apathy DFEIRICEIE S %, ZERRFORITEIE -
RS ) D BE R IR 5 & i i D 2L 2 Tl L 720
xF BB BR % (healthy control; HC) 31 # & 4E 6, 13 3
LU E~ Y F 8872 PD B 62 BlICxT L, ik
FERERY MRI % % Jiti L 720 Apathy @ i IR 1 Apathy Scale
(AS) THFfili L 720 ARGITEEIRZ BT 5 X 7 9 D
FFAN R B (Beck Depression Inventory) 11 0 11 HH B &
OB 2 M DA R 2 7 %, RS A RAT (connectivity
analysis) 2B} % /KT (nuisance factor) & LCH
Wiz, BEHEE GUARGREEML, BATHERERUE, WMl oEH)

Movement Disorders, Vol. 30, No. 5, 2015, pp. 671-679

WA, RBWOEE)HE), MEd GLREE, Z1TH
RESEISL, JKEEBFEIR) B X OBURM o RRERHEEE IO
W, R L VHEALOMNT 29 L 720 BOH T AR T
BN LA - B TORZ 2 - R—=Z - EVT *
AU — (VBM) %ML, B3 % E2ML % 5Hifli
L 720 PD & 25 {5 T apathy (AS > 13) S5 S/,
Apathy % £ PD B# Tlx, HC B X W apathy Z b %
WPD EE LR LT, F & LTEMoMEREE, K
GRERRG IR B X OV B E O 05 R SIS B3 TR RE Y 58
BEDETARD SNz, T/, apathy OFEIEFEIX, Zh
O OMHE I EE O HE & B OB Z IR L7z, BT <l
HERZBEIRDOON o720 SHOFEENS, PD
BE O apathy (X, & LTAEPLERLD2 S Z0LBRMH
BB 2 HIHHEE — MRS ARl B O B RE Y @ HE DR I B
WY BT EAIRE NIz,

O KEYWORD © /S—#+>V %% apathy, HEEMEGR, REERFDEE

Figure 1 MEREAEEICRIT 2ERAEMZE. Do —RRDY TAEZ—E, MR, NREDAD7, LEEEADT7HIOTFEREE / &17
R A7 2B L2560, REIICRLES—NR (seed) HEFHEDOEEICHWVT, FER (b <005 HHEE=E (false-discovery
rate) THIE) BEEDDBOONZHBH THD. WERD p BZHT7—/N—IIRT . FRLEATAAD Montreal Neurological Institute
(MNI) FEIZEARY ., G & IRIMG TIEEFIRITARICRENS. SM = BEREEE), HC = @EiBwEE, PD-A = apathy Z##5/5—

FVvmEE, PD-NA = apathy ZF0ROVNN—F 2V VREE.



Figure 2 N—=F2V iREERCH T HHRAERE C Apathy Scale AD7 EOFERMEREME., ho—RRDITAR—L, MRl Tk
[AAAT7EKURIBEEA T 7 2B L/HRI(IC, apathy AD7 ERRAIOBARICTRT > —N (seed) #iE (A #R5F B BIZRE)
EOBEHEOmMERBICERR (0 <0.05, RFERE (false-discovery rate) THIE) BOHEEDRBOOSNHEE THD., HEERDp EZD
T—N=IIRT . BHERIE BEAEHEEDPROOSNTEY SARX—ICHT2EEICET 21 z E& Apathy Scale (AS) A7 EDE
EHETRY . BTG EEIRITER TIEAFRITERISRENS.

Figure 3 BREABAREF OGN, LA HierEE CERRHBEL R UZEEI FHEOERVZEROB TR ). &Af /3—
FUIRBERCHTS Apathy Scale A7 EHBERIERE E ORICERARADOMHEEZ R &, EiF  fTEEZS—RN (seed) £92
BRI, WAR  RSMZT—N (seed) &9 B8, GHEIKITALMITIIEND, HC =@EXBHEE, PD-A = apathy Zf£2/3—F>Y
>REE, PD-NA = apathy Z2fh70V—F 2V VREE, FL = BIEEE, LK% (frontal lobe, limbic division), FE = AIEAZE,
BATHEEERRIE (frontal lobe, excuteive division), FrM = #188ZE, W)AIDEENHEE (frontal lobe, rostral motor division), FcM = &
EZE, RAIDEEHHEEF (frontal lobe, caudal motor division), StL = #pZefA, DGR MEE (striatum, limbic division), StE = #R&AE,
BATHEBESRIE (striatum, executive division), StSM = #g&ff, BEEENTRIE (striatum, sensorimotor division) 17
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TV YT VRRIERRD =% Y VHEED VR S
BTV ARV TICNT A3 (EASED atlR)

Amantadine Extended Release for Levodopa-Induced Dyskinesia in Parkinson’s Disease

(EASED Study)

Rajesh Pahwa, MD,* Caroline M. Tanner, MD, PhD, Robert A. Hauser, MD, Kapil Sethi, MD, Stuart Isaacson, MD, Daniel Truong, MD,
Lynn Struck, MD, April E. Ruby, Natalie L. McClure, PhD, Gregory T. Went, PhD, and Mary Jean Stempien, MD

*University of Kansas Medical Center, Kansas City, Kansas, USA

ADS-5102 &, 1 H 1 MBERICHKG 5, HKRT <>~
¥ T v ORREEERBER A 72 VBRI TH 5, A%
Tk, VRFSERUEIAFA I TR =F Vv
9% (Parkinson’s disease; PD) % 12 8\ T ADS-5102 @
eV, BB XORENERE Lz, BREMTE
BVAXAYT RS PDEH 83 H AR, WAES
AEZHE W7 7 1 AR FRAGATRE R He BB % FE i L 72,
ADS-5102 @ 3 I = (260 mg, 340 mg, 420mg) D3
nr, 72377 RICEBZH M, sHEMICH
D 1HLBEEERNCES Lz A EEMAT T,
Unified Dyskinesia Rating Scale (UDysRS) # A I 7 Ok
ERPIAEE2 5 8 M H £ T %, ADS-5102 340 mg
BEL 7T RBETHERL 2. RIRKWEGEA & LT,
UDysRS (ADS-5102 260 mg # 35 & UF 420 mg #f), Fatigue
Severity Scale (FSS), Movement Disorder Society Unified
Parkinson’s Disease Rating Scale (MDS-UPDRS), # Hik,

Clinician’s Global Impression of Change, Parkinson’s Disease

Movement Disorders, Vol. 30, No. 6, 2015, pp. 788-795

Questionnaire (PDQ-39) @ % 1L % R &F L 72 ADS-5102
340mg DFEHITE Y, I REDHKIIBVWT, ¥
AF ATV TIIABIIHH SN (UDysRS A 27T 27%
DT, p =0.005, X512, ADS-5102260mg (p =
0.004), 340mg (p = 0.008) 3L U*420mg (p = 0.018)
W2k D, PDEFHECHIL, BEEMELL IR
FAYVTOR [on] BHIZABICEE L, AEFL
&, 75X B, ADS-5102 260 mg A, 340 mg BEB L O
420mg FEIZB VT, ENEN82%, 80%, 95% B X
90% D BH THE SNz, b BHEICRO bNI-EE
HGUL, R, I, FEEOTVBIOCHNEZRETH -
720 REILEIE, 75 AKEE, ADS-5102 260 mg B,
M0mg HEB XM 420mg HECTENZEN 9%, 15%, 14%
BLUAW% TH o720 FEHKGREORBRPIEFIZ VT
NOHEFRIZLDLDTH -7, ADS-5102 O Z%EM
L CTRIFTHY, PDEBOIVAFA Y TICHED
O HRBAFE DU HED RO S 7z,

O KEYWORD O EerRatEe, |IEAMLEAR NS—F2 VUK LARRSERUEIRAFIIT, FRVEIY

Figure 2 Unified Dyskinesia Rating Scale (UDysRS) O#AI7DZEAt (B/N_FEF9 + SE), AEEERDS 8 BEE TCOE/E

(A, A7 DETIIREEERT ) CEFHLEZEE (B) 277,



Table 2 BEMMUEORIRHEHHIER GRERRAIED S 8 BEE TOEL)

LS Mean Treatment Difference vs. Placebo (95% ClI)

260 mg 340 mg 420 mg
Outcome Measure ADS-5102 (n =19) ADS-5102 (n = 20) ADS-5102 (n=19)
ON time without troublesome dyskinesia, h 3.3 (1.1, 5.5) p=0.004 3.0 (0.8, 5.2) p=0.008 2.7 (0.5, 5.0) p=0.018
ON time with troublesome dyskinesia, h -1.3 (=31, 0.6) p=0.169 —1.8 (3.6, 0.0) p=0.055 —2.8 (—4.6, —0.9) p=0.003
ON time with dyskinesia, total, h —1.1(-3.7,1.5) p=0.408 —2.1(—4.38, 0.5 p=0.117 —3.1 (—5.8, —0.5) p=0.021
OFF time, h —1.3 (=27, 0.1) p=0.074 —0.9 (—2.3, 0.5) p=0.199 0.1 (—1.4,1.5) p=0.934
Sleep time, h —0.8 (—1.8,0.2) p=0.099 —-04 (—1.4,0.5) p=0.367 —0.3(—1.2,0.7) p=0.573
UDysRS, total objective score (parts lll, IV) —25(-6.0, 0.9 p=0.147 —5.2 (—8.7, —1.7) p=0.004 —6.4 (—9.8, —2.9) p<0.001
MDS-UPDRS (part IV) —0.7 (—2.9,1.5) p=0.520 —2.4 (—4.6, —0.3) p=0.026 —3.4 (—5.6, —1.2) p=0.003
MDS-UPDRS (part IV, item 4.1) -Time spent with dyskinesia —0.2 (—0.8, 0.5) p=0.630 —0.6 (—1.2, 0.1) p=0.100 —0.6 (—1.3, 0.0) p=0.057
MDS-UPDRS, (part IV, item 4.2) -Functional impact of dyskinesia —0.8 (—1.4, —0.2) p=0.014 —1.0 (—1.6, —0.4) p=0.002 —1.3 (—=2.0, —0.7) p<0.001
MDS-UPDRS (parts I, II, lll, combined) 1.2 (=7.7,10.1) p=0.786 —2.2 (—11.2,6.9) p=0.636 1.7 (—7.2, 10.6) p=0.705
Fatigue Severity Score 0.2 (—0.6, 1.0) p=0.630 —0.3 (—1.1, 0.5) p=0.431 0.3 (—0.5, 1.0) p=0.522
PDQ-39 (summary index score) —0.3(—8.7,8.0) p=0.942 —3.4(—11.5,47)p=0.406 2.2 (—5.9, 10.3) p=0.590
Outcome Measure Placebo (n =22) 260 mg ADS-5102 (n = 19) 340 mg ADS-5102 (n = 20) 420 mg ADS-5102 (n = 19)

CGI-C, n (%) Marked improvement 1(4.5) 2 (10.5) 7 (35.0) 4(21.1)

Moderate improvement 6 (27.3) 8 (42.1) 8 (40.0) 6 (31.6)

Minimal improvement 4 (18.2) 5 (26.3) 1(5.0) 5 (26.3)

No change 10 (45.5) 3(15.8) 4 (20.0) 2 (10.5)

Minimal worsening 1 (4.5) 1(5.3) 0 0

Moderate worsening 0 0 0 2 (10.5)

Marked worsening 0 0 0 0

P-valug? N/A 0.1042 0.0036 0.2158

*p fitiid Cochran-Mantel-Haenszel -3 2 2 7 g CHRIBL 72 GERIBA I 7 2 i)

LS = &/ 3k, Cl = {5§EX[#, UDysRS = Unified Dyskinesia Rating Scale, MDS-UPDRS = Movement Disorder Society Unified Parkinson’s
Disease Rating Scale, PDQ-39 = Parkinson’s Disease Questionnaire, CGI-C = Clinician’s Global Impression of Change

Table 3 BEZZR (WIThDD ADS-5102# T 10%BELIE SHI EOBETHRESNLZOHD)

Adverse Event n (%) Placebo (n = 22) 260 mg ADS-5102 (n = 20) 340 mg ADS-5102 (n = 21) 420 mg ADS-5102 (n = 20)
Constipation 2(9.1) 7 (35.0) 5 (23.8) 3 (15.0)
Dizziness 1 (4.5) 3 (15.0) 6 (28.6) 3 (15.0)
Hallucination 0 4 (20.0) 5 (23.8) 4 (20.0)
Dry mouth 0 3 (15.0) 4 (19.0) 2 (10.0)
Fall 3(13.6) 1 (5.0) 3 (14.3) 3 (15.0)
Confusion 1(4.5) 1 (5.0 3 (14.3) 2 (10.0)
Headache 1 (4.5) 1 (5.0) 3 (14.3) 1 (5.0)
Nausea 1 (4.5) 1 (5.0) 3 (14.3) 1 (5.0)
Asthenia 1 (4.5) 0 3 (14.3) 1 (5.0)
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Serotonergic Markers in Parkinson’s Disease and Levodopa-Induced Dyskinesias

Perdita Cheshire, PhD,* Scott Ayton, PhD, Kelly L. Bertram, MBBS, FRACP, Helen Ling, MRCP, PhD, Abi Li, PhD,
Catriona McLean, MBBS, FRCPA, MD, FFSc (RCPA), Glenda M. Halliday, PhD, Sean S. O’Sullivan, MD, PhD,
Tamas Revesz, MD, FRCPath, David I. Finkelstein, PhD, Elsdon Storey, DPhil, FRACP, and David R. Williams, PhD, FRACP

*Department of Medicine (Neuroscience), Monash University, Melbourne, Australia

BIERR OB ET VN6, /8—=F > 9% (Parkinson’s
disease; PD) BED LK K% (L-F2%) FRMEY A+ 4
V7T OWREMICYT AT Py 2 — T Y OB SS
RIBENTWED, HRIZREHEIKIRE LTH L2
ENTwaRv, RIFETIE, WEPRICHEE S 7z PD
BHEIF—MIBWT, kO b= & LESHERMEY R
FATT L OMHEYEE MG L7z, PDES] 44 B L 4G &
<y F R 17 BloREE AT L, BEko
BT IVIEE, ¥U b=V FFT VARSI —-BIOF
NIV Ty AR=Y — HHBIOBEMRERZO F3
I UEEIEMI & Ea b = AEEIER L O SRAFE DR &
ZNZNEHE L7z PMIED PD BHTIE, WL O
HBIZBWT, B /83 v (p<0.0001) BIO
PRIV FF v AKR—%— (p<0.0001), HED K
I UEBE= 2 —a v (p<0001) &, TRTO RS
IVEBRY A —HREMLT LTz, PDEFHD

OKEYWORD © /S—F>V2fR, LARRSFERESAFRIT, €£OMZ,
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RRETIE, MERLEORKICBVWT, tubh=rnF
RSl s hizns (p<0.001) (B Tlddigs
Nhhotz), MEhokta b=y VSV AFE—Y—L
NVRHHFERE O T b= B = 2 — 1 VB
HEHZIRDO LN o720 SORENS, PDEED
o b= CEELRIIESE TR BREEE L T B C
EOSRIBENT, WEkovn b= UEEIRB L O R
IVEBRY = —DL VL, YAFAIT R
) PDEFLEDRVPD BE, FLVAFATT O
PRIGTEAEE T8 L 7ERICB W TEIZAS R Do
2o WM&k b —F— & L- FAAFRELEY R
FAIT ORREFRL X OEREE & OMIAHBIE 220> 72
NS, HEFRIEWICEET A0 b= U EEIR
X, PDEREDOIAXAITHRIED ) AZHT-LIEHS
HTWZEDIRIEEN D,

VARSI 7S S%

Figure 2 XiTBw#ERE (A), EEDL-RAFEMIAFZIT7 (LID) %4> PDERF] (B), LID ##hH7%0 PDIER| (C) (& DEA
OO N EEhtE (SERT Bi%) 838, SERT OEMZEEZEBTLE L (D). METATICIE Kruskal-Wallis #&E & FUVz, 18
|FFHME + SEM. AT —IL/N—I& 1 mm &/Rd . DRN = Efl#&hz#% (dorsal raphe nuclei).



Figure 1 PD BEHEEHEZTY FIHMBEICH T2 R AR —H—EZO N ARV —H—DLE., NIV EFE
(A), ZORZVEEE B), RINIVNIVAR—2—FE (C), EONZY NSV AR—Z—FE (D) &EEIROREFMER CEHE L7,
—EBOWEREEECHWNT, BEORN/SIfEEnE (THRRM) Mgk (BE) SEARERZOON /2t (TPH B #fett (F) zLt
B L7, FEHEITICIE Mann-Whitney 8E A B\ e, EIETEHE + SEM, # [ NEERT. COHNNEERINLIEBEETE, BIAKO
5HT OETIE#HEEMICEE TH 7= (0 <0001), PD = /S—F>V 2w TH=FO> > rROF>S—tEHid (tyrosine
hydroxylase antibody), TPH=KJZ7 77> ROF>Z—EHE (tryptophan hydroxylase antibody)

Figure 3 L-R/\EFRMEISAFXTF (LID) Z2#> PD BHELE LID #0740\ PD BEHICHITD KRNI AEBIRY—H—& 0 b =2 1FE)
RN—H—DHEB. NNIVEFE (A), O ZVEFE B) KNIV ISV AR—E—FE (C), EOM VIV AR—L—EE (D)
ZEFRRORFRAMERB CEMME L7z, —SPOWBRERICEWNT, REDORNIV M (THBM) Mtk (BE) SEARESZOE0 N 1/E)
e (TPH M) #fa%y (F) ZHE L7z, MEti#ficid Mann-Whitney SREZ A0 Ve, EBIXFHE + SEM. TH = Fa>>ENOF>5—
Ehk TPH = MU T NI 7> e ROF S5 —EHiik
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Lower Plasma Apolipoprotein A1 Levels Are Found in Parkinson’s Disease and Associate With

Apolipoprotein A1 Genotype

Christine R. Swanson, PhD,* Katherine Li, BA, Travis L. Unger, BS, Michael D. Gallagher, BS, Vivianna M. Van Deerlin, MD, PhD,
Pinky Agarwal, MD, James Leverenz, MD, John Roberts, MD, Ali Samii, MD, Rachel Goldmann Gross, MD, Howard Hurtig, MD,
Jacqueline Rick, PhD, Daniel Weintraub, MD, John Q. Trojanowski, MD, PhD, Cyrus Zabetian, MD, and Alice S. Chen-Plotkin, MD

*Department of Neurology, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, Pennsylvania, USA

FHOMPENLF~—D—DFRILZ S—Fr v
%5 (Parkinson’s disease; PD) D ¥ 7z = iGHF B2
HUREVED D B0 ARFZETIE, IMEET R REHHE AL
(apolipoprotein Al; ApoAl) @ PD Y A7 ~<—Hh—& LT
DOBE ZHEF L, M4 ApoAL I 5 APOAL 71O
T— 5 —HEROPEELIET 5. DR TE
$k L7z PD M5 301 fll, sk BBk R (normal control;
NC) 80 i35 & UMt o> iR 25 i ;L > Bk B 165 20> &
7 % discovery cohort (2 &— 1+ 1) &, BIOWEEIEZ D
5Bk L7 PD B 158 2> & 72 % replication cohort (=
A— I 2)IZBWT, % ApoAl B X Ui 3% K (1s670)
BN U720 S 51T, MilEkA 588k L7z PD B 1,494
Bk NC 925 Bl 45 3 Ik — MMIBWT, 1s670 Diltfx
T % fEAT L 720 PD X, NC B X Ol oo e & 1k
FREBOWERH L OIKIZB VT, M4 ApoAl MK

© KEY WORD ©

TARUREBE A1, N—=F2 VR,
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Motz (p<0001, WMHEOILIEK), E51Z, PDEKI
BT ApoAl i FEE1E APOAL 7' 0 & — & — HHig & Al
(rs670) DEIEFREHBE L Tz, BARMIZIE, aFK—
k1(p = 0.009) & =k — |k 2(PD &3 158 i, p = 0.024)
DWMHIZBWT, 1670 DX I ¥ =TV (G) DFE
FA M TIAE ApoAL IREEDME A > 720 512, PD BH
1,930 5 & NC 997 B2 B\ T rs670 D fn T- Rl SHEE %
WH§ % &, rs670 O GG #IZ A7 PD & B#E 3 % fa
MiZHo7z (Fv A 11, p=010), AKHE2SE
LbNAETNE LT, PEBRIMA ApoAl 11X PD FHE
)27 ORI D, ApoAl iEEEEMEIE PD JSHE D
SOMMNWLREZRZTLEDEEZLND, 5HD
FFFE T, PD OFr7z 2 iGHHIE & LT, ApoAl O fii
[ZOWCEHIi 3 2 L ED D %o

N FX—h—, BEEFE, ApoAl

Table 2 PD B&ICHTZME ApoAT IREDEIE

Outcome Predictor(s)? P Value Direction
Plasma ApoA1 PD PD <0.001 -
PD + Age + Sex PD <0.001 -
Age <0.001 +
Male Sex <0.001 -
PD vs. normal Plasma ApoAt ApoAt 0.002 Lower in PD
Plasma ApoA1 + Age + Sex ApoA1 <0.001 Lower in PD
Age <0.001 Higher in PD
Male Sex 0.326 n/a
Plasma ApoA1 + Age + Sex + rs670 ApoAt <0.001 Lower in PD
Age <0.001 Higher in PD
Male Sex 0.329 n/a
rs670 GG 0.207 n/a

SUEEE (BB BXUOOY A7y 7l (FB) EFMIBWT, M4 ApoAL #EIEIL PD DA ML AEICEHM L, PD BH THA 572
COMMYEL, SRR, TERB XU rs670 EETRITHIE £ DM SNz, VAT 4 v 2R T, 2EEEEF VBT 2200773 —
(PD 3} fH) DA Z N & LTEMIi L 720 I8 — b 2 QI3 BRI RO 720 Ot A G TN TRz, a8— 1 OKRZRL TV,

nfa = L4



Figure 1 M4 ApoAl REREREDT T —E LV rs670 Bz FRICKYELD. 24R—M 1 TIE PDEEOME ApoAl IREEAD
YT IIN—TIHANTED 272 (A). 118 ApoAl O AUC 1F0.68 (95% Cl:0.65~0.75, p <0.001) Th', PDBELEEEED
FHAICRET 5 ROC Z2H/REBETRL TS (B). rs670 GG REAEFME ApoAT IREDED 7z (C). AKR—h2 (PDEEZEDH) TH,
4% ApoA1 REIE rs670 GG REBEEZETEDP /2 (D). BRHICOVWTFHIE+ THEOREREZTRJ. "0 <005 *p <001,

“**p < 0.001,

Figure 2 APOAT BGFRE OB EEE ST L X >
N, rs670 2&5E/\JO%0 770V 7 (2 kb) & (A) HXV (B)
D=ZAF TCEHENLED ThH. NINDS-PD GWAS?® (C KD
rs670 OHR SNP 7O+ (rs11216162) &, rs670 &%
EOMREERTICTET (P =053), rs670 |& DNase 52
MEERAL ©C B LTS, BBOTOVIIER =1, AL =
0, [KEIFhREmR rPfEanrd .

Table 3 PD BEREHREICH TS rs670 BEEFEONH

N2 MAF rs670
PD 1930 0.168
NC 997 0.180
A-dominant Model
AA/AG (%) GG (%) Chi-Square
PD 579 (30.0) 1,351 (70.0) x*>=1.63
NC 322 (32.3) 675 (67.7) P=0.101
Codominant Model
AA (%) AG (%) GG (%) C-A Test
PD 70 (3.6) 509 (26.4) 1,351 (70.0) x>=1.15
NC 36 (3.6) 286 (28.8) 675 (67.7) P=0.142

kT T R MERE (2,927 B1) @ rs670 BT I 2 AT L, PD R
H & AREEE I IR oA T B & O[] itz T- B O SHIE % Jhik
L7z pftild, FHlshaBEo Lk ZEL, HFikoe e
LTwa,

C-ATest = Cochran-Armitage D |A#RE

S HATERUER : Figure 2 DB E I Ttk TSI 7280,

25. Simon-Sanchez J, Schulte C, Bras JM, et al. Genome-wide
association study reveals genetic risk underlying Parkinson’s disease.
Nat Genet 2009;41:1308-1312.

43. ENCODE Project Consortium, Bernstein BE, Birney E, Dunham I,
Green ED, Gunter C, Snyder M. An integrated encyclopedia of DNA
elements in the human genome. Nature 2012;489: 57-74.
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Olfactory Dysfunction in Parkinson’s Disease: Positive Effect of Cigarette Smoking

James D. Sharer,* Fidias E. Leon-Sarmiento, MD, PhD, James F. Morley, MD, PhD, Daniel Weintraub, MD, and Richard L. Doty, PhD

*Smell and Taste Center, Department of Otorbinolaryngology: Head and Neck Surgery, Perelman School of Medicine, University of Pennsylvania,

Philadelphia, Pennsylvania, USA

28— F v V9% (Parkinson’s disease; PD) @DV A 7 2%
BIC X DA T A2 L2 RTRIZIETF Y X
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O F 7 I B REALIE IR T B 2 WL R E 0 FAE B AL i)
REME2S, AR EN TS,

PD ¥ 323 fl & Afdn, VEBId L OBREE (BRI L,
BRI R 3 3 2 ASEAEBIE | C WLy, BUfERME ) % 2
NZIREEZ~ v F S R 323 i B W\ T,
University of Pennsylvania Smell ldentification Test (UPSIT)
DA AT %7l L7z,
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PDEZETFO UPSIT A TIIX LD B 15 210K
Moz (p<0.0001), BB T PD BHTIE, B2
JED 72\ PD BE B & OBRIEE L & 2 ASBIAE BRI L T
v PD BE L ORI B T, BIEEHREO MR T
HNE Dotz (FRZFhp = 0.0005 35 & O p = 0.0019),
7D PD ME IS T 5 1%k PD BFHE L D H UPSIT
ORFERRIFTH Y, ZOBRLEIHEREL Y L PD A
BHCTKED» o7z (UPSIT 227 DR 47 PD BERE
366 1 ~ b (p<0.0001) xt xfHE#E 1.07 K4 >~ b (p
< 0.06) )0 fEMHITHES UPSIT 2 2 7 O T A3
RO b7z (p<0.0001), WLEFERE & B R (FH O
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D o e e e e e e
A af
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B RIS S 4 B IC G L 72RO T 258 S h
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Table 1 #WBEOE=R

Subject Group  Smoking Status  Sex N Mean Age (SD) No. With H & Y Score  Mean H & Y Score (SD) Number Taking PD-Related Medications

PD Never M 111 62.9 (10.6) 87 2.2 (0.7) 39
F 39 66.6 (8.2) 10 2.3(1.1) 39

Past M 111 67.1 (9.8) 90 2.4 (0.8) 35

F 39 64.1 (9.4) 25 2.3(0.9 23

Current M 17 58.8 (11.3) 10 2.4 (0.7) 5

F 6 69.0 (6.9) 2 3.0 (0.0) 3

Control Never M 111 62.8 (10.6) NA NA NA
F 39 66.7 (8.3) NA NA NA

Past M 111 67.0 (9.8) NA NA NA

F 39 63.7 (9.1) NA NA NA

Current M 17 58.7 (11.4) NA NA NA

F 6 68.8 (6.7) NA NA NA

NA = #2485

Figure 1 3 BEOBEFERICR LHIRE B KO PD B&EF
@ UPSIT O F (95% Ch).
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