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Measuring Parkinson’s Disease Over Time: The Real-World Within-Subject Reliability of the

MDS-UPDRS

Luc J.W. Evers, BSc,!2 Jesse H. Krijthe, PhD,Marjan J. Meinders, PhD, Bastiaan R. Bloem, MD, PhD, and Tom M. Heskes, PhD

'Radboud University Medical Center; Donders Institute for Brain, Cognition and Bebaviour; Department of Neurology, Nijmegen, The Netherlands
2Radboud University; Institute for Computing and Information Sciences, Nijmegen, The Netherlands

78— ' 95 (Parkinson’s disease; PD) HFZEIZHBIT %
HEGRED 1 213, REETOFE T ETH Y, e o
BH VANV TOFHliAZHMTH 5. EHFEE L LI
S8 B 5 O FRR FEANIE @ 1 2 T& % Movement Disorder
Society Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS) (&, BERFRIBFZEIZIA K HW B Twa, LarL,
WeBRE NEALICB T ZRHEigE 1, L < Dho Ty,
RHF7ED HIE, FEER THEAEST OPERENZEL DT
fifi (A L 7235 & 0 MDS-UPDRS O 15 Btk % ¥ 2 3 %
ZETHhb

7°— % & Parkinson’s Progression Markers Initiative (PPMI)
k= IS ATL, #BUICIE PD L 423 B TRAEET
fili & 7172 MDS-UPDRS A 2 7 % #tid L 72 GEBREH A&
o Jeft © 54 % H)o MDS-UPDRS Part I (Rl g,
T8 B L ORS)), Part IT(H #AEIEEIE) 35 X O Part 11T (G
Bkkne) o/hEtEREM L (F B LT 7)., &
512, & Part DR FERE RO 720 ML A7 A IRTEZ2H

Movement Disorders, Vol. 34, No. 10, 2019, pp.1480—-1487

EFVEH, EHEREMICE 228 L, AEREs
O A IRE B X A EBE R Lz 29 L7z
RATICHE D &, 1 AEMZILZ a7 OWEE NS % 5
fliL 7z

ke LT, BBEPNEIENEZ 0.13 ~ 0.62 OFPHIZH -
2o ¥ T A —WIZOWTIZ, Part I (HEAGEIE) B
L O Part 1 GEEFEEE) (F 7HF) A% D BB N
Btk (2512050 2R L7z, WTAmTI, K17/
2 (0.62), WENE (045) B X OLERERE (0.43)
RS 2 2725, b —HEOEWEREZIR L7,
A FEDOFERA S, MDS-UPDRS DAL A I 712134
HORESHIE TN, PD OBEITICASN LAY
OIFEEHEMET H121E, S SICEFEEORVTE LT
THbHIENFPHREN, B PD EFITIE, BT &
O EFFRFIRANOER P HE LR T T 0 —F & % 5 Rek
WH 5o

(B&R - FN &)

O KEY WORD © #%&&i17, MDS-UPDRS, €7 >4, NN—F>V %K, 1G58



Figure 1 PPMI 7 =&t MZHF% MDS-UPDRS Part IIl GEEpEE) (V8 O 2 #IED 1 FEEAA 7 OMEE., BijlE &
EHy3y2 ICEAT VAT Y « v hE BTz, BHROADOIEED Part | (FEftEEe, T8HKX0RD). Part | (BBEEIE) LU
Part ll GE#hEE) (B THROONI.

Figure 2 7 ! & Part 8 KOB KRR OIS ROFTMAEL, R BHLNUCEFBEY T AT —IILO#R (hdfE hREOLT
10%B KV 25%DEEERT . KANEIERRIN . A &Y TAT—IIL A7 OERIOETZRT R (RATE 2 [ERHD 8 ERIZRT),
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Remote Monitoring of Treatment Response in Parkinson’s Disease: The Habit of Typing on a

Computer

Michele Matarazzo, MD,'234 Teresa Arroyo-Gallego, MSc, Paloma Montero, MD, Veronica Puertas-Martin, PhD,

Ian Butterworth, MSc, Carlos S. Mendoza, PhD, Maria J. Ledesma-Carbayo, PhD, Maria José Catalan, MD, José Antonio Molina, MD,
Félix Bermejo-Pareja, MD, Juan Carlos Martinez-Castrillo, MD, Lydia Lopez-Manzanares, MD, Araceli Alonso-Canovas, MD,

Jaime Herreros Rodriguez, MD, Ignacio Obeso, PhD, Pablo Martinez-Martin, MD, José Carlos Martinez-Avila, PhD,

Agustin Gémez de la Camara, MD, Martha Gray, PhD, José A. Obeso, MD, Luca Giancardo, PhD, and Alvaro Sanchez-Ferro, MD

HM-CINAC, Hospital Universitario HM Puerta del Sur, Mostoles and Medical School, CEU-San Pablo University, Madrid, Spain
2Neurology Department, Instituto de Investigacion del Hospital 12 de Octubre, Madrid, Spain

3Centro de Investigacion Biomédica en Red, Enfermedades Neurodegenerativas, Madrid, Spain

‘Pacific Parkinson’s Research Centre, University of British Columbia, Vancouver, British Columbia, Canada

BRY ------mmmmmmmmm oo mmmm oo oo oo
HEOT 7 /0T =oKLY, N=F Y 2
(Parkinson’s disease; PD) B O EB BEIZOWT, #
7ee Tihia U7 m et i 2s v 6B IS 2 D DD b %o AN
JECIE, HERSR B8 3 AR PERR I AR (2 ) <
BHENITHTHL2ETFHRELOSY A ZFEIfELZMEL,
BB T PD OFHIEIRB X OFAI~ O Ko % ZHBI
POBRFOHUHZEDLTICE=2 ) V7 TE S L O
LT, MR L7

RILPD E BTSN, P33 VHAHREORIGD T E
SN7WERE 31 BB X MRl E ~ v F S x b
BR300 Bl 2 Bk L7zo B8 3 UAEEIESA o 42 5 B
s L CHEWE o6 AR (24 EH) OB
HAEHHICBNT, FEBEEOIA L TRy -V %
HBE=Y) YT Lle FAEYTDOTF=5ZHWT
PR =2—F Aty b7 =27 KHBT VT
A 2 (novel algorithm based on recursive neural networks;
nQRNN) % Fi%E L, $ebRE o 3EAI~ D FOSE & el L 72,
Unified Parkinson’s Disease Rating Scale Part IIT GGEEj#%fE

Movement Disorders, Vol. 34, No. 10, 2019, pp.1488-1495

(UPDRS-III) DR _F ot /NE % 7% (minimal clinically
important difference; MCID) (28D &, FEHI~O KTk
REFL, WBREEOE L. T2, R0 ERERR
Al (6 » H#IER) @ 21 BB EC, #EHE ORI
GIERNOOSEZ PS5 HWIZBWT, A7)Lay
A L OFGEE & WRRE L 720
T e
nQRNN O 2 2 7%, [f] UK 5 CHEMi L 72 UPDRS-1II @
MCID IZ3%F L, @R CTHREEO—FE (Rl & F7
T OZEHEBERYE (ROC) MR THIFZ R L7, &
HORBERFIC L AR ¥ 7 — 12508 S 72 BBk (UPDRS-IIT
@ MCID 12365 <) 1&, UPDRS-II 254 Td - 72 Bkl
HEDOHBIZBWT, KXERO 3 HLFE, nQRNN O
AT DE 5720
HERR - -
SR OFMOTITED S, #ETIUE L2 T D 5 4
¥V 7 5F—=412X 57T, PDICBTLEA~NORIMH %
IEMEICHRIE B L O PR RETH B Z LAVRBR I NS,
(B5iR - B8 RE)

OKEYWORD © EHIE-—&U>Y, HWWFEE —1—JIlxy  NJ—=0, N=F2VUMK 77/ 07—



Figure 2 UPDRS-lIl ® MCID ICED< L AR X—D5HFEICEET 2 nQRNN @ ROC #i#R. 70w hME, UPDRS-Il O MCID (&Y, &
E%& [QEG (THDE, LARVE—) BXO [FREF] D2 DICHEL/HEAD nQRNN @ ROC g% Rd . SEOMIE, ARXBOD
2> TIIETOY NUESE, FEORIE 21T DEEHSRE L TV (consistent typer) ] ICDBEN/=HEBEDHE 7Oy
NL7eHBETHD, MENTEBE 95% Cl 27”9 . AUC = ROC i T EFE Cl =FEXME, MCID =R EOR/NEEZE nQRNN =5
B2 —Z )Ry ND—=ZICEDHFHR7ILTU XL, ROC =2 {FEENERFME UPDRS-Il = Unified Parkinson” s Disease Rating
Scale Part Il GEEhigse) .

Figure 3 [&-E>JDEENLEL TLVAI (consistent typer) | (28175 NQRNN OFEFFAVA L. KigE KUHBENTER D1, [SrEfl]
ICREIICH RSNz PD BE (REDER), [TEFI] ([CofESNz PD BEBLUONRHERE (BFER) (CHITD, BRI nQRNN A
27 DRIEEODMIERERT . MR @AcOWREEEORFMADT ThHD. [REO#KIE, YoudenFTBEI EICHH LRRE
BTHY), HERIE 7 BELEIF 028 DRE L@E#EFL7z. nQRNN =BRE_1—Z/ILxy NT—ZICE DR 7L T X s,
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Comparison of Phosphodiesterase 10A and Dopamine Transporter Levels as Markers of Disease

Burden in Early Parkinson’s Disease

Gennaro Pagano, MD, MSc, PhD,! Flavia Niccolini, MD, MSc, Heather Wilson, MSc, Tayyabah Yousaf, MSc, Naheed L. Khan, MD,
Davide Martino, MD, PhD, Christophe Plisson, PhD, Roger N. Gunn, PhD, Eugenii A. Rabiner, MD, PhD, Paola Piccini, MD,

Thomas Foltynie, MD, PhD, and Marios Politis, MD, MSc, PhD

! Neurodegeneration Imaging Group, Institute of Psychiatry, Psychology and Neuroscience (IoPPN), King’s College London, London, United Kingdom

wRIEDOWZE T, hlB X OETH SN —F Y VR
(Parkinson’s disease; PD) BFZHIZBITAFRAKRI T AT
5 — ¥ 10A (phosphodiesterase 10A; PDE1I0A) L X)L ®
KTF27R SN, EEPEROERERE & ORFEATFED 5T
Wb,

R PD % @ PDEI0A L NV % ZF1fi L, % B &
==L LTFNXIV T YAKR—%— (dopamine
transporter; DAT) O & K9 %,

BB 78 Bl & ARWFFE O R L Lz (R o FBLIISiE PD
B 176, B o L-Fs5h pD BE 15 B, AR
T L-F 738 5. PD JE 24 B, 5 xd BBk B 22 #1) o
R 3 LT "C-IMA107 PET, "C-PE2I PET, 3 7
A 'J MRI % Fjiti L 720

R - e
R oHBREEPD EH TIE RBRRE L HHET
C-IMAL107 B L N "CPR2AIK GO T 257D 5 7z
(p < 0.001, % % & 55 H1 & Bonferroni @ % %
ME)o FHIOL-F i35 PD BH T, BRE (<
0.001, FEMMKTHE36%) & #k (p<0.001, 4FRHAK
TE28%) TUCIMAIO7T KA E LI TL T
A, "C-PEAAEE D E S % HALTAA S N7z DT W%
DAHRTH-72 (p<0.001, FEEKTH6E%) (FLR
53 W5r BT & Bonferroni ® % EILEME) . RBIKEE (p =
051, p<001) &#iE (p =053 p<00l) IZBW
T, '"C-IMAL07 #5A O T I "C-PE2L H A OKF & 4
B % 7R L 72 (Spearman #H B £& % & Benjamini-Hochberg
312 X 5 false discovery rate DFfiIE) o WM A RIHIC
bzl B (p=-072, p<0001) B IO

Movement Disorders, Vol. 34, No. 10, 2019, pp.1505-1515

Figure 1 (A) PD BEDREIZHICERSNMBEEICH TS
PDE10A #IRDOZEAL, (L) BEXRBWERSE 2246, () FHO
HRRFEAE PD BE& 1740, () RHAO L-R/\ME5 PD E&EZ€h
TNAETFLTESE L EMEBICHITS PET DklrE &R
Wi s KOS S mErE & (Montreal Neurological Institute (MNI)
B2 x=19, y=—8 z=4), PDICHF2 "CIMA10T #&
&88 (hondisplaceable binding potential; BPo) DEITHDIE
THRBDHOEND, HT—/N—IE "CIMAT07 BPro DR DEEH
KT, (B) PDBEEES LOREXNEBEICH TS PDE10A
IR, BT TS, REAOMMAFIE PD £E, BHOL-N\ES
PDEEFLOBENBHBEEORE TMBEEICH TS FY
"C-IMA107 BPrno 779 . *p < 0.05,**p < 0.01, ***p < 0.001
(ZEEDEDHE Bonferroni DZELEIRTE).



(p = =048, p<001) ®"CIMALO7 #EA 1T S ST
TL, "CPRAMEEDPHRDOATEISIKETL (p=
=065, p<0.001), FEMHYEEDOMBEATD LN
(Spearman B4R %% & Benjamini-Hochberg {2312 & % false

AW DkEF2 5, PDEIOA L X)ViL, PD DF#HD Z
CHINIZIRT L, EEREROERE» O ET O EAL &
Wg b EDRENT, PDEIOA 4 X — T~ 7, DAT

A X =V v 7 LS, REEITORBEIZIC O
FEMEDSH 5 o

discovery rate DHfilE), F 7z, EEPERPTENITE, B
W (p=—-042, p<0.05) &k (p=-041, p<
0.05) @ '"C-IMA107 # & 13 & 51K L, "C-PE2I &
HHWHEDOATESLIILTL (p=- 069, p<0.001),
JEBIEIR & O 2D 57 (Spearman B2 5k &
Benjamini-Hochberg :12 & % false discovery rate Dffi1F) o

(&R B5F)

O KEYWORD © PDE10A, DAT, PET, /S—=
R, N AN —H—

Figure 2 (A) PD B&EDFLIZMICE RS N/ZMELICEHT 2 DAT RIEOZE. (L) BENB®ESE 224, () RHOHMRIIE
PD #& 17 4, () RHAD L-R/ &5 PD & &5 L CHIM L7z EAIZEMICH 1T PET BRI, IR S LOEAEBES (MNI
FEIZ  x =19, y=—8, z=4), PDIZHF2 ""C-PE2l BPno DEITHEDIE T RO S5ND. HT7—/\—I& PET BPawo OREDEHFHZ
£9, (B) PD BERHS LOREXBEICH TS DAT ¥, B 713, BEHOFMBRRE PD 8&, BHOL-N/WE5 PD 8&FH LUV
BESBWEHEEORE MBS ICHITSFH "C-PE2I BPw Z7Rd. *p <005, *p <001, *p <0001 (ZEEDHDTE
Bonferroni DZELLLEI&EE). (C) PD HED DAT HIROFE T ICHIT 2 EAZE. KUEBREBMAD (B) AAIBLD (F) Z/l0 PD
BEZZNTNEEF L TEOL L BEAZEEICHET 2 PET #iAmiEE TGS KLORKMER (MNIEER  x =19, y=—8, z=
4), PDEEICHT2 'C-PE2I BPvo DBERLABETHROOND (ZEEHESD & Bonferroni DL ELLEIETE), HT—/N—IF
C-PE2I BPno DRBE D AEERY, (D) PD B&EICHT2 PDE10A & DAT DD/, () Bk (p = 0514, p =0.003)
KU (F) #7%& (p=0527, p=0002) Z&HF3 "CIMA107 BPnpo & ""C-PE2I BPwo & D D FEES (Spearman 8 Bk #k &
Benjamini-Hochberg ;&IC &% false discovery rate OFHIE). REAENIFEAOHIRFAE PD, IRENENSFHAD L-~N/ &5 PD Z/R9 .
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Parkinsonism and Spastic Paraplegia Type 7: Expanding the Spectrum of Mitochondrial

Parkinsonism

Beatriz De la Casa-Fages, MD, PhD,23 Gorka Fernandez-Eulate, MD, Josep Gamez, MD, PhD, Raiil Barahona-Hernando, MD,
German Moris, MD, PhD, Maria Garcia-Barcina, MD, PhD, Jon Infante, MD, PhD, Miren Zulaica, BsC, Uxoa Fernandez-Pelayo, BsC,
Mikel Muifioz-Oreja, BsC, Miguel Urtasun, MD, PhD, Ander Olaskoaga, MD, Victoria Zelaya, MD, Ivonne Jeric6, MD, PhD,

Raquel Saez-Villaverde, PhD, Irene Catalina, MD, Emma Sola, MD, Elena Martinez-Saez, MD, PhD, Aurora Pujol, MD, PhD,
Montserrat Ruiz, PhD, Agatha Schliiter, PhD, Antonella Spinazzola, MD, Jose Luis Muiioz-Blanco, MD, Francisco Grandas, MD, PhD,
Ian Holt, PhD, Victoria Alvarez, PhD, and Adolfo Lopez de Munain, MD PhD

1 Department of Neurology, Hospital General Universitario Gregorio Maranon, Madrid, Spain
2Movement Disorders Unit, National Referral Center for rare diseases with Movement Disorders (CSUR), Hospital General Universitario Gregorio

Mararion, Madrid, Spain

3Neurosciences Area, Instituto Investigacion Sanitaria Gregorio Maranon, Madrid, Spain

FEPERTRRIE 7 B (spastic paraplegia type 7; SPG7) #inT
DIRE R OV T 2 b)) 1F, BHEREREREZ RS
TR R DS R & 22 b, BB, ETEIMR

MikkEE, I FI Y FYTDNARKARYE, I havFY
T RO BT R &

BHY -----mmmmmmm s
FEMET R 7 BRI AL 2 N TR — M ORIRL, &
2B X OBEREMIFRNT 2 17\, PR 7 B O %
NSRS %o

ik mmmm s

BIEVER R RS B L B L, N—F v =X
LB L OETHIEREEZ M) BH 1BICB VT, KHEEAA
DA/ S i S A RN R /A A
ryv by H—T—2r T Y Y, multplex ligation-
dependent probe analysis (MLPA %), i3 b3 ¥ KV
7 DNA L)L (5E# PCR CTlllE) 12 & % @IRMfEAT %
1To720
T St e
B 35 Bl SPG7 BIZTICAEHA T L 3HA~T O
BAOWMERE ON) 7 v b)) 2RE LTz,
FEIERFAE R 1L 40 58 (HEPH 0 12 ~ 63 1%) Th o7z &
PEXTIRIE 7 RUEE D 63% 3 BIETH Y, EBHED 3/4 73
c.1529C > T (p.Ala510Val) ZRT7T VN E LR LD 1

OKEYWORD © ExiEMEtfmeE I IV NUP,

SPG7 &inF
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ORA L7z REE IR — T D 80% L B2 BRI IR
Zon L, TSI & AT VSR R O &P S
72 (ZNRZFN65%B LV 26%)0 /S—F vV =X 41T
BED21%IZBD 5Nz, A M2 Y K1) 7 DNA D
fEHT Clk, SRR 7 BB & SPGT BAR T DRINS
Bk ON) 7 2 ) OESEGEVERE HEOME BT
SHEHERE L DD I IV FY 7 DNA LA LL
Ko7z (hZh, —fEKH% DNA 721 228 X 176
%F 573, p < 0.001, Kruskal-Wallis 35 & 0¥ g fili i 2 &
ROC Hi#) o

HEER -
SEVEXT IR 7 R E TN —F YV = XA LIZLIEA
bN5%, SPG7 BIZFOIMMEAIE N7 v ) Off
FIZED ERTIVIVE MK XU T Y ) D8 AT,
BETHLPMEGERAETH 200 hbET, 3
FIYFY7DNADKALT RS Y AIEWESNL, L
72h o T, SPG7 BInT133I b3 ¥ NV 7 DNA OiffEf:
R ALRE TR, SPGT7 BIZT DL N 7
YN OfREFICEY, IPI Y FYTDNAREICLS
N=F VY ZALNFIEZRIENDWREEDLD 5. 72,
M I b FY 7 DNAFITIE, AU A7 RKREHN
FTLRDOHEMBRNAF~—h =R ) b,

(&R & FER)

N—F2V XL, REEGRHZHE ONU 72N,



Table 2 SPG7 E{EFDORBRERKERE T 2 BE DBRKRAVEH

Large Deletions Rest of Variants

(n=6) (n=29
Age of onset, years (range) 40.8 (12-60) 40.3 (20-63)
Complicated phenotype (%)
e PEO 4 (66) 5(17.2)
e Ptosis 3(50) 3(10.3)
e Ataxia 2 (33) 20 (69)
Disability stage (SPATAX), n (range) 4.6 (4-6) 3.2 (1-6)
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No Link Between Striatal Dopaminergic Axons and Dopamine Transporter Imaging in

Parkinson’s Disease

Emma A. Honkanen, MD,2 Laura Saari, MD, Katri Orte, MD, PhD, Maria Gardberg, MD, PhD, Tommi Noponen, PhD,

Juho Joutsa, MD, PhD, and Valtteri Kaasinen, MD, PhD
' Department of Neurology, University of Turku, Turku, Finland

2Division of Clinical Neurosciences, Turku University Hospital, Turku, Finland

Jixi SPECT 2815 K83 »
28— ¥ V¥ (Parkinson’s disease; PD)
SREWDNA F~—T—

N v AR—F — AT,
B0 BEm
DI BEEZLNTY

%5

=L
FXI Y FT U AR—=F =GR D B33 S
R L B 2 0 8 ) hERETT b,

Bk mmmm e
KXY NSV AR—4% — SPECT % ERiIC5Z ) 7278 —
F V= AL BH 14FOHABRRU T ITB VT, F1

Y re ROy T — CHIEARERERE g L. S
yre Rk Y7 — LR & ot Fos S > b
7Y AR— S —REBL VBRI =2 -0 Y HE O
B L 720

OKEYWORD © K/SI>RIVAR—K—,

Table 1 1&FXIROER

BERB LUK

Movement Disorders, Vol. 34, No. 10, 2019, pp.1562—-1566

B K283 0V b v AR— 7 —HERGE G, W5k
nFayre FaFxy s —YEtimEe oMHEE RS
ol (r=000 p=10 PDEH r=007, p=
0.86, Spearman NEAZAH B4R % F 7213 Pearson #B45-#H B4R
o BH=-2—u i, #idoFur e foxy
— LR LR & LM% R L7,
HEER -
MERDFNRIV I T VAE—F =4 A=V VT3,
BT BEREAR= 2 —a vy ol B X Ok
DBEFHICHEEL 2o MEED PRSIV T Y AKR—
A A=T L, B2 —u v I FOBSK
B RO TIE R, L LA 283 AAERPEEYE % I
Mg 2 WRETED D 5 o
(B&&R © BRER 520

N=F>2V 2%, SPECT

RS 24

Motor Interval Interval Between

Age at Symptoms Between Scan Interval Between Death and No. of No. of

Death Duration at and Death Death and Neuropathological ~ Putamen Putamen  SNc TH*
Case Code  Sex Diagnosis (Years) SPECT (Years) (Years) Autopsy (Days) Examination (Days) SBR TH* Fibers  Neurons
1 N21-15 M PD 76 3.0 1.2 7 43 0.73 428 426
2 N22-04 M PD 78 0.5 43 4 31 2.25 578 174
3 N49-11 M PD 74 1.0 9.8 7 50 2.00 133 170
4 N84-15 M PD 68 0.5 3.8 2 21 2.71 784 735
5 N30-09 F PD 80 2.8 7.0 8 34 2.23 261 134
6 N41-08 M PD 58 0.5 7.3 6 29 215 604 295
7 N60-11 M PD 74 5.0 0.8 8 41 1.03 605 412
8 N64-12 M PD 77 2.0 5.1 1 42 1.10 543 1,099
9 N7-13 M PD 75 0.5 5.2 3 51 1.83 542 601
10 N87-10 M PD 81 1.0 12.8 6 39 2.39 190 —
11 N103-08 M MSA 48 0.5 2.8 4 31 1.27 245 285
12 N114-08 F CBD 72 1.0 2.2 5 27 2.63 331 631
13 N42-12 M PSP 63 2.4 7.1 7 36 1.51 295 414
14 N53-05 M PSP 63 1.0 3.2 4 18 1.63 295 —
Mean (SD) — - — 71 (9.4) 1.5(1.3) 5.2 (3.4) 51(2.2) 35.2(9.9 1.82 (0.62) 417 (193) 448 (281)

CBD = KJINBz B AS L EAE (corticobasal degeneration) o



Figure 1 (A) FAY>kERAF>Z—1 (tyrosine hydroxylase; TH) TREMEHICEEEL, FRHERDORAIE ICER L /ZOEERIFSRMAE
ORFJ|ALTTIRIE,. Wik (Put) OIEEIRT . Wk COMMRORIEIL, RETKNE (globus pallidus interna; GPI) & KUKEERSL
& (globus pallidus externa; GPe) Z&TEIKIE C1To7z. (B) #RRITHRIEIDRED/HITRD O FBFHICHEI L7z 1. WAl - 55 A, 2.
Fho - BRMI, 3. HMAI- BRI, 4. - s, B Ao - Fro, 6. AMAI- Ao, 7. MR- BRI 8. Ao - Bl O. sMAl- BAl. (C) RS b
> AR—A— (dopamine transporter; DAT) f&&amEE SOIRMERIEBOWRER (B TH TgiEr - 133) »PEon/=PD BE (E
B 3) OHFAA SPECT B, 1T —AT —IUISHIREMA / BHEERBEOEELL Thd. RENIETHLUREETRT. DAT #arE<, %
MDD BN EISEB N0, BRERAVEHMIL Table 1 #2068, (D) DAT #EAEMED KOMRISHES BB ORI (8 TH HRHEE
543) pEoN/z PD B (EMI8) MOFAA SPECT Eifg. DAT EEMMEL, HRHS SO EITEREINEL,. (BE) HRROFSEIE
&t (specific binding ratio; SBR) &RAIRiEHLE ODEDOMBEPBERE TRV EZRTEHAER (r=—005 p=088). &7 —X
IS DERIES I Table 1 2888, 2240=PD, BR=3FcB/\—F>V XL, (F) PDBEICHFHEE TH Z2—0O > ERNE
WRERHEER O DOMERS (r = 0.68, p = 0.04, Spearman IBAIBRIfRELE /= Id Pearson FEHHEEIHRED .
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Early Limbic Microstructural Alterations in Apathy and Depression in De Novo Parkinson’s

Disease

Stéphane Prange, MD,2 Elise Metereau, PhD, Audrey Maillet, PhD, Eugénie Lhommée, MPsych, Héléne Klinger, MPsych,
Pierre Pelissier, CRA, Danielle Ibarrola, PhD, Rolf A. Heckemann, MD, PhD, Anna Castrioto, MD, PhD, Léon Tremblay, PhD,
Véronique Sgambato, PhD, Emmanuel Broussolle, MD, PhD, Paul Krack, MD, PhD, and Stéphane Thobois, MD, PhD

Univ Lyon, Institut des Sciences Cognitives Marc Jeannerod, CNRS, UMR 5229, Bron, France
2Hospices Civils de Lyon, Hopital Neurologique Pierre Wertheimer, Service de Neurologie C, Centre Expert Parkinson, Bron, France

KIGHX—F v V% (PD) BHIZA SN S apathy &
9 DO GG DB A SN &) 2 EH S
NTWZwv, KEFZEIE, KiGHE PD & O apathy & #19
DOBRICIEEDOZALAR A SN L0 L) %, IitEE
b5t b= EBIR F 7213 R8I AEER OB RERE
LEDLHICHETINEMETHIEEZHNET 5,

Apathy % 9 KiG# PD B3 14 6, apathy Z b 2
RiGHPD BH 130, Filnz~ v F S 7250 bk
B 15 B0 R, SVFE=F VA A=V 27X
B REBIR GRER 2 FEfi L 720 K7 2N - R—=A-FEN T #
XM =BIXOET vV VA A= 7 [tract-based
spatial statistics (TBSS) #£I2 & 2 HE DM %) %
v, IRAE DOTZRE AR B X Ol & % Hi L 72
F72, INSOMEELE, ¥ F T AR K83 UAEER
BLUOtO = MEBROPET A A=Y Y FiH LD
B 2 MeET L 720

Apathy % £ 9 RiGHE PD B T, WRIBCEM SR D%
A PE OB LA A S, AR SRS L O

O KEYWORD © apathy, #15D, YILFE—KIAX—=I2F, YGRS MR,

Movement Disorders, Vol. 34, No. 11, 2019, pp.1644—1654

BT R IR 0] S BRI R BT B LB T PR DT &
SEHPLRARE O LA, wu b= AR R E L &
DI BNz, S HIT, ol EZ L, PRIRIEHSE
BB, i ERAT IR R B T 8 L OV |, NIBUR,
AR D IEDS > TWize TORTH2 S, FERBIC

BUF ORI EER B He b 3 & OVRTEEEE - MR o
AR O AR E 2L R, e 54 C % K
HEDIE R X3 AMEBEHRS OB EIREZ S NIz, T2,
apathy Z £ 9 fEb W IZh b 53, 19 DHEIR b fHl
i S 1B L o SPU DY it S (R e
Y, FAMOBBRT TRy V=2 GLERB &
ﬁﬁﬁ%ﬁéﬁﬁ%%%ﬁ)@%%ﬁ%%#b
meﬁl@%50k®%§%&%ﬁﬁ%b%hé$
Wl o052 OIS 2L, S, FATHEIE K233 RS
PGS 2 & NS D - SR B L O - BE T

v b= ORMEES, PDEFICALONDE LR

FEEBREIR 5 & OAFARRIE R D IR & U Tl & 7z
T2 EDHMEITR SN

, apathy {

ol

(B&aR 1 T &R

N=F2Y VP



Table 1 PDB2EFHIVOEENBHBREOETRETF. RRIVRFHESE KO OIEFAVFH

Patients with Parkinson’s

disease
Nonapathetic ~ Apathetic Healthy Three-group Pairwise group comparison
patients patients controls comparison P value P value (FDR corrected)
Clinical variables
n 13 14 15
Male sex (%) 8 (61.5) 11 (78.6) 9 (60) 0.55
Age (years), median (IQR) [range] 54 (19) 62.5(10.2) 55 (14) 0.17
[32-69] [45-69] [43-69]
Apathy (LARS score), median (IQR) [range] —28 (6) —17 (7.8) =30 (5.9) <0.001 A vs NA < 0.001; A vs HC < 0.001
[-341t0-24] [-21102] [-3410 —14]
Apathy (Starkstein score), median (IQR) [range] 7 (6) 17 (4.2) 6 (3.5) <0.001 A vs NA < 0.001; A vs HC < 0.001
[1-12] [13-26] [0-20]
Depression (BDI-II score), median (IQR) [range] 5(2) 15 (4.5) 4 (8.5) <0.001 Avs NA = 0.002; A vs HC < 0.001
[2-23] [5-21] [0-17]
Trait anxiety (STAI-YB score), median (IQR) [range] 37 (12) 495 (11.2) 31 (15) 0.0013 Avs NA = 0.015; A vs HC < 0.001
[29-55] [33-63] [20-57]
Global cognition (MDRS score), median (IQR) [range] 142 (4) 141 (4) 139 (5) 0.16
[134-144]  [137-144]  [131-144]
Cognition-frontal (FAR score), median (IQR) [range] 18 (0) 17 (2) 17 (2.5) 0.09
[15-18] [15-18] [14-18]
Global quality of life (PDQ-39 score), median (IQR) 31(32) 46.5 (16.5) - 0.08
[range] [9-73] [19-70]
Motor impairment (MDS-UPDRS part Ill, off), median 29 (11) 31.5(5.6) - 0.31
(IQR) [range] [9-45] [25-47]
Global nonmotor impairment (MDS-UPDRS part I), 5(4) 10 (5.9) - 0.005
median (IQR) [range] [3-16] [5-20]
Global motor impairment (MDS-UPDRS part ll), median 5 (7) 10.5 (3.1) - 0.2
(IQR) [range] [2-19] [4-21]
Total intracranial volume (cm®), median (IQR) 1527.8 (66.6) 1482.0 (81.3) 1517.6 (78.2) 0.09

A = apathy % {9 PD 4, NA = apathy % £ 7\ PD 3, HC =15 xF BB #, FDR =145 L3 (false discovery rate), IQR =Y
S #iPH, LARS = Lille Apathy Rating Scale, BDI-II =X 7 9 DFFili R (Beck Depression Inventory) II, STAI-YB = State-Trait Anxiety
Inventory, MDRS = Mattis Dementia Rating Scale, FAB = Frontal Assessment Battery, PDQ-39 = Parkinson’s Disease Quality-39 Questionnaire,
MDS-UPDRS = Movement Disorder Society Unified Parkinson's Disease Rating Scales

Table 2 [REEOHIAEE (REFEA MR THIEEFRE. mode of anisotropy) & KU

PD B& 0 apathy OEEEICEET 221

s

=l

B (ELTAXNI=) IZBTD

MNI coordinates of peak voxel

Qutcome; anatomical labels Side Cluster size, mm?® P X y z

Fractional anisotropy (FA) decrease

Subcallosal gyrus and inferior frontal gyrus (BA 47) Medial L 519 0.011 -15 23 =20
frontal gyrus (BA 25)

Globus pallidus (internal and external) L 188 0.016 -14 -2 0

Subcallosal gyrus and medial frontal gyrus (BA 25) L 168 0.032 —4 16 =21

Caudate nucleus (head and body) L 133 0.036 -1 8 2

Cingulate gyrus (BA 23) L+R 97 0.014 0 -16 27

Caudate nucleus (head and body) R 95 0.031 14 9 6

Caudate nucleus (head and body) L 65 0.04 -14 23 -1

Mean diffusivity (MD) increase

Subcallosal gyrus and inferior frontal gyrus (BA 47) Medial L 871 0.031 -5 13 -22
frontal gyrus (BA 25)

Pregenual anterior cingulate cortex (BA 32) R 226 0.04 6 46 10

Uncus (BA 28) R 134 0.018 25 -9 —36

Mode of anisotropy (MO) increase

Midbrain R 79 0.015 4 =24 -19

Morphometry: grey matter atrophy

Cerebellum (posterior lobe) L 661 0.001 -32 —78 —46

Cerebellum (posterior lobe) R 305 0.011 34 -78 —46

Midbrain L+R 97 0.004 0 —26 -16

MNI = Montreal Neurological Institute, L =7, R =437, BA = Brodmann ¥,
FTRTHIFAY—D p iz, family-wise error (FWE) # (p < 0.05) THl1E L7 threshold-free cluster enhancement (TFCE) %% Hvy, 22
7% EIBIZOWTHIE L7z SOMIER, KB - X=2 - BT+ A M) —TREWRAZE~ Z 2 W%, EHAREOR 7 2L - R—
AR CLEBFRRIKE R~ A 7 Wiff %l U, 4B L OWEHICHiiIE L7z Lille Apathy Rating Scale (LARS) A 27 D IG5 D 7201247 >
720 ARFFE) T X)) ¥ 77 1% Talairach Daemon Label TR, SZEIIG U THEDOBTALME L7, x, vy, z) FEIZIE Montreal Neurological
Institute (MNI) ZERJEELRTHD, IUA— MVHATRT,
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Neuropathologic Basis of Frontotemporal Dementia in Progressive Supranuclear Palsy

Nobutaka Sakae, MD, PhD,! Keith A. Josephs, MD, Irene Litvan, MD, Melissa E. Murray, PhD, Ranjan Duara, MD, Ryan J. Uitti, MD,
Zbigniew K. Wszolek, MD, Neil R. Graff-Radford, MBBS, and Dennis W. Dickson, MD

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

HEAT PEA%E L R (progressive supranuclear palsy; PSP)
X, =2—urBIYTYTIIBITLY TOWRNERELY
PES SERIME R D = 2 — 10 v OLTE 2 M & 5 iR
PEHETH S, PSP O d — M2 EIRIE (Richardson
FEBERE L I NS ) 1%, MEETEBURRGE, R R 35
XN OB ) RN —F V2 XL TH S,
PSP O RRAIREE (X E N DR E 2 HK & LT S
N5 ENLVD, BEO—EHTIE, 1TEH (behavioral

Table 1 PSP-FTD & PSP-RS DERE LV

RIS R
PSP-FTD PSP-RS
(n=15) (n=31)
Demographics
Female 3 (20%) 10 (32%)
Age at death 73 (69, 75) 75 (72, 78)
Disease duration 9 (6, 10) 76,9
Genetics
MAPT (H1H1) 50% 73%
APOE (4 carrier) 33% 18%
Pathology
Brain weight 1140 (1100, 1240) 1140 (1095, 1200)
Braak NFT stage [F (-1, 1y (-1 (1-11, 1)

Thal amyloid phase 0(0,3 1(0,2)
Neurofibrillary tangle counts (X400), with thioflavin-S fluorescent
microscopy

Middle frontal gyrus 0(0,0) 0(0,0
Superior temporal gyrus 00,0 0(0, 0)
Inferior parietal lobule 0(0,0 0(0, 0)
Hippocampus — CA4 0(0,1) 00,1
Hippocampus — CA2/3 0(0,1) 1(0, 2)
Hippocampus — CA1 1(0,2) 1(0,2)
Hippocampus — subiculum (0, 2.5) 10,2
Neuronal loss (score with hematoxylin and eosin histochemistry)
Substantia nigra 32,9 22,3
Locus coeruleus 3(25,3) 32,3
JEATIZIE, WAL Kruskal-Wallis 738041 2 A L7z 77— 13

HEC a%}zl,t;usmw R (25 78—t v F 4L, 75»\—@574»)
zf:uﬁmwﬁwm%mw (%) %7R7. BIENIFHD
513 Fisher D EMERMEICZ L B0 WTFNOZEKIZE 2 B D
HEEI G2,

Movement Disorders, Vol. 34, No. 11, 2019, pp.1655—1662

variant) i SE A BE Y B RE (23 B AT E) O HERLE 1 S
RAVED A BN Do AWFFEIE, 1S S GRAE 2 /R 3
PSP (PSP-FTD) DKM B & O BLF IR % B & 2
WCFAZLERHME L7,

AWFFETIE, Richardson JEMEHRE % £ 5 PSP (PSP-RS)
# 31 6 & PSP-FTD 3 15 FIOERIRIN B L O L2
FBLE B L 720 RBRINIAT CIE, & 7 SEMRRAL S
WCEoT2a—urBIU0TY) 7THE L FEm I
L, V% VEMEEECX B 5 v ER OB ST -
720

Table 2 PSP-FTD & PSP-RS DERFRAVFFHD LB

PSP-FTD  PSP-RS
(n=15) (n=231) P
Initial presentation
Motor dysfunction
Parkinsonism 0 (0%) 4 (13%)
Gait disorder and falls 1(6% 29 (94%)  <0.001
Vertical gaze palsy 0 (0%) 2 (6%)
Limb dysfunction 0 (0%) 2 (6%)
Cognitive impairment
Personality or behavioral changes 10 (67%) 2 (6%) <0.001
Language disorder 4 (27%) 1(3%) 0.02
Memory problems 4 (24%) 2 (6%)

Features during disease course
Motor dysfunction

Parkinsonism 2 (12%) 31 (100%) <0.001
Gait disorder and falls 8 (53%) 31(100%) <0.001
Dystonia 0 1 (3%)

Vertical gaze palsy 5(33%) 31(100%) <0.001

Cognitive impairment

Disinhibition 10 (67%) 3 (9%) <0.001
Apathy or abulia 6 (40%) 5 (15%)

Memory problems 3 (20%) 6 (18%)

Language disorder 7 (41%) 3 (10%) 0.008
Limb apraxia 1 (7%) 2 (6%)

Visuospatial disorder 2 (14%) 5 (16%)

T—71E, BHRREBOBIEE LORYS (SEHOREBIIN ST 5
HG (%) )0 FhO% % Mann-Whitney NEAZFIOE THEFEL 72,
FERTEERNCA B p DA ZIRT o



PSP-FTD Tid, PSP-RS & OJIIKIZEB VT, RS X
CMBEREF A D =2 — 0 D ¥ IRRENR L) EET
Hotze HED S 7% D, PSP-FTD T, PSP-RS & D
bREETH o 720 BIZWHERTB X O RE T, PSP-
FID I8 5 % 7IRE O IEE R 5540 (B L T 7z
oz,

AWFRDOAERD S, BAVER PSP O —EBik, PSP IZB W
"C b A SE A BT GRRE VB S B R & RS & AHERR
&M 7zo PSP-FID I, PSP-RS & (357 %l H O R
A RL, ¥ IREOHABLOHEICIBVTHEN
WD N5,

B5ER  BFor  1E5L)

O KEY WORD © /TE/ZURTBRRISRELRAME, Se/fBifits. EHRERT, ETUEmmE 27

Figure 1 PSP-FTD ICEITZHRRMWAFTRE ) VEL R U DORFABICZATR . MERDIRERE CHEE CHS (A). REOBRILEIG
R TWD (B). H/INBIICERIEA DR (C). PSP ICH1TD ERTHEEREORIRIR ) VB R VRl iR, UL
ZIRZENE, PSP-FTD K0 PSP-RS OIKBEEEBHEDOHEICTFEY 4. KEEICITHHERIRHZ (neurofibrillary tangle; NFT) (D),
AL R (thread) (E) BROBR7ZANOYA N (F) PROSNZDICHL, BEICIEDIL/IME (coiled body) B#HHND (G). A

br—JL)N— 1 20 um,
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Examining the Reserve Hypothesis in Parkinson’s Disease: A Longitudinal Study

Pei-Chen Lee, PhD,123 Fanny Artaud, PhD, Florence Cormier-Dequaire, MD, Olivier Rascol, MD, Franck Durif, MD,

Pascal Derkinderen, MD, Ana-Raquel Marques, MD, Frédéric Bourdain, MD, Jean-Philippe Brandel, MD, Fernando Pico, MD,
Lucette Lacomblez, MD, Cecilia Bonnet, MD, Christine Brefel-Courbon, MD, Fabienne Ory-Magne, MD, David Grabli, MD,
Stephan Klebe, MD, Graziella Mangone, MD, Hana You, MD, Valérie Mesnage, MD, Alexis Brice, MD, Marie Vidailhet, MD,
Jean-Christophe Corvol, MD, and Alexis Elbaz, MD, for the DIGPD Study Group

1 Department of Health Care Management, College of Health Technology, National Taipei University of Nursing and Health Sciences, Taipei, Taiwan
2Preventive Medicine Research Center, National Yang-Ming University, Taipei, Taiwan

3Taipei City Hospital, Taipei, Taiwan

INFTHOEZA, )X—F Y Vi (Parkinson’s disease;
PD) BHFIBY B P ORENE, TICRMEE S O
BECHE SN TE D, FRABEICBT S5 PHEHT L
EHEINTZ h ol

BHAY -----mmmmmmmmmm s oo s o s oo oo oo oo
PD OEBFEIR, FRABEAESE IR B X OV I E B AR o T
EB L OETITH L, PRUPEEZR2THhED 2%
W 5720, HELNV (PHDOMRTIE) &Rk
FAGIE DRETT B X OHEAT AL & oD B & 37 L 72

ARWFFECIE, IR S RIS 72 0 BERER A % AR JEE L
72 PD BH ORER R 3 R — b GRERBH MG o 1 0] ) <
SH) oF—FEHW 3936, KM 41%. T
it = 62.3 ik, FREEMRAE = 10.00 PRI = 2.6 4F
BEHEfR 7% = 1.5), #H L X)L & Hoehn and Yahr (HY)
W= 31235 5 T TOMM & OBEEE, Cox Ml T
M Lize T2, HELVE, EEER (Movement
Disorder Society-Unified Parkinson’s Disease Rating Scale
Part IT (HHEMGEIPE) X0 Part T GEBYHERE), 1T
HE), FRAPERESRE R (Mini-Mental State Examination),
FEEFIER (F1) >, %, IEFFERZA a7, EFO
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) OREBEMGEE O BAERE B X OHEAT & OB ENEZE, ]
BETF VTR L7,

MR -
WE LNV, BIERHERB L OB ReESG & B L %
Motze BHEMLNUB LB L7256, HER LNV
HECIE, HY il = 3 ORBHRPEL, 025 ThHo 7
(95% 5 HEIX #:0.22 ~ 0.82, p = 0.012, Cox LI/ N —
FETV, 4EHS, YR, RKEEE, BRI CHIE) . &
WHEH LAV, SRBRBIIAIRE O BT 2 s Eh B AR & B L
7208 (p<0.001, REETIV), EEHEGEDOMK T HE &
OREIERO SN o7 (p>015). HELN)LE
BABERERER & DBEMEICOWT Y, AR K A BIER
ENTzo HBE VARVETIEEBRER & B L Do 72
PDIZBWT, BWEHLNVIE, RERBIEEO B 7%
EENRERE / RIIBERE L BT 2%, TS OEEDIKT
WEE LI L 2w, F72, PD T, BUEHBLARL
WP, CEERRER PO HY K= 3 ~0FEY 2 2
DIKTHRD LMD, S OBGERRIE, EBER /72
FIBEREREIR 12 B3~ 2 B A IR & — B9 %o

AR LA oEFD

OKEYWORD © —7k—MARK, B, /S—F> VK #IT. FhED



Figure 1 PD B&®D 5 FHEDEBHREHABICHITD2HBEL NIBOD HY HFH= 3 ORBEHERE, HEL AL (BEdu) @ BE=B0RE,
h=rhEOfRE, B=RVRE.

Figure 2 Movement Disorder Society-Unified Parkinson's Disease Rating Scale Part | (H®4EEH1E) (MDS-UPDRS 1), [
Part Il GE&H#EE) (MDS-UPDRS IIl), $&17&E, Mini-Mental State Examination (MMSE), JEEEHEIR (nonmotor symptoms;
NMS) X7, &EDHE, MDD, FRICHT2 5 EFDOBMATIREPOFIIHRBREZHE L NILFNRT, EREHR T, BREETT
ITEONE z A7 DGR AT GIBHBREOTHES KOIEERETIZEN), NLEAIEHSDTIE, AYATA Vv IREEET
ILTELNEEER (%) OHEERYT. BIRHENE Supplementary Table 2 5KV 6 ITRT . HBELNIL D DHEKOARLRERLT
NTCORE) (E=8MF8, h=hOKE S=R\EE, HELNL (FLRELCISD) E+F=E8\EE, B=REE,

X HAFEMIEM © Supplementary Table & wileyonlinelibrary.com D% >~ 4 ¥ iR CHE I HE T,
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Magnetic Resonance Imaging-Visible Perivascular Spaces in Basal Ganglia Predict Cognitive

Decline in Parkinson’s Disease

Yae Won Park, MD,'2 Na-Young Shin, MD, PhD, Seok Jong Chung, MD, Jiwoong Kim, PhD, Soo Mee Lim, MD, PhD,
Phil Hyu Lee, MD, PhD, Seung-Koo Lee, MD, PhD, and Kook Jin Ahn, MD, PhD

'Department of Radiology, Ewba Womans University College of Medicine, Seoul, Korea
2Department of Radiology and Research Institute of Radiological Science, Yonsei University College of Medicine, Seoul, Korea

28— ' V¥ (Parkinson’s disease; PD) 3 /N
EEDMGNA F~—h — L IFRORABERILT & D
YIRS 5 LT Y AN R T b, #i4E, MRIT
MR HE R M E PHIE  (perivascular space; PVS) 25/l
EREOWGN, F =N —LABINTWVED, PD
DFRABEREACN T IR T 2 B E ME ShTw v,

AWFFEDOHIE, PVSIZL D PD BE ORI T %
M LTCTFHMTELNE) EFITLZETH S,

PD & # 5l 271 ¥ %, GR 0B 6B IE % @ PD (PD-intact
cognition; PD-IC) 3 106 {5l & # LGB ML % 1 9 PD
(PD-mild cognitive impairment; PD-MCI) 3 165 11255
1F720 5.0 £ 23 M OV EYER AR, PD-IC B
18 %25 PD-MCI ~ & #E g 3 5 R AR REIL T %2, PD-MCI
B 34 BIASFRAE % ££9 PD (PD with dementia; PDD)
NEAERET L RRAREIC T 2R L7z, PVS 1E, KIMAR
BB X OEIRMHLIIBWT 4R, ¥ POBEA T — )L
TEHi L, EIEEICE->CTRE (Ra7z2) F2Ed#
B (Ra7<2) ZHH L. 927 FWREBIUCHER
B9 IR DOEAEE D 3 L 720 FEAIBEREAC T oMz ) A
I T %L ERTY AT 4 v 7 AUIRGH CTHGET L 720

MR -----mmmmmm e
BEERTIE, KINEREEO PVS B X OHERE 5
BOEIEENEH NI L, LA NSRBI SO &
MAE, Mini-Mental State Examination A I 7 AlEA, 13k
DB T ICHET 2 LAZIEOFHKETTH -
720 PD-IC REH 7 7V — 7 Tld, KMIEER O PVS
DEFEFEN TN &, BIE, ¥ DRERO HREEE DS
WZ k25, PD-MCI~OH#EREO P T Td > 72, PD-
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Examination A I 7REZS, RHBEREIK T o FHIKN 1T
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KINFLIEAZ D PVS 1E, PD BT 2 ZBAEREEL T o7l
ARG~ —H —Th LD 5,
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Figure 2 PD-MCI5 5 PDD NER L/ZEFIE SOERLAED D
THERICHT D, KBNEEKD PVS ORFRL T2 REFENGRE
FOHEREER. AMEERZD PVS [JEARICEVNTEE
TRd. A:PD-MCl &S n/z65mu . 38 h BEERT
PDD (SER Lz, T2 mEBETER T, ANEEKICEED PVS
HERHHNS, Fluid attenuated inversion recovery (FLAIR)
BT, mEOREsEERE OO N/, B:PD-MCl &2
#rEn/z 67 mxitt. 88 H RS OBHTE CERIIFEDSNE
Mofz. T2 MFEMETIE, AMERKICEED PVS PRBH5
5. FLARE& T, BEORESESREN RO ONTz.



Table 1 PD-IC 75 PD-MCI & K0 PD-MCI 55 PDD NDERDERK EH KOES_ EDOFA] IR0 A7 « v 7EFEDHT
Univariate Multivariable
Variables OR (95% Cl) P value OR (95% ClI) P value
Clinical variables
Age, y 1.1 (1.0-1.1) 0.004 - -
Age at onset, y 1.0 (1.0-1.1) 0.025 -
Male 1.1 (0.6-2.1) 0.700 (1.0-4.8) 0.061
Education, y 1.0 (0.9-1.1) 0.999 - -
Parkinsonism duration, mo 1.0 (1.0-1.0) 0.135
Levodopa-equivalent dose, mg 1.0 (1.0-1.0)* 0.011 1.0 (1.0-1.0)° 0.035
Hypertension 2.7 (1.4-5.0) 0.002 2.5(1.1-5.4) 0.026
Diabetes mellitus 1.2 (0.5-2.5) 0.689
Hyperlipidemia 0.5(0.2-1.4) 0.199
Smoking 2.2 (0.7-6.8) 0.162
Previous stroke history 2.2 (0.4-12.1) 0.384
Cardiac disease 1.0 (0.4-2.5) 0.947
MMSE 0.8 (0.7-0.9) <0.001 0.8 (0.7-1.0) 0.012
BDI 1.0 (1.0-1.1) 0.082 - -
CCSIT 0.9 (0.7-1.0) 0.042 - -
UPDRS Il 1.0 (1.0-1.1) 0.069 - -
Imaging findings
BG-PVS >2 7.7 (3.5-17.2) <0.001 3.2 (1.3-7.8) 0.012
CSO-PVS >2 3.0 (1.0-8.8) 0.044 - -
0Old lacunes 2.2 (0.9-5.2) 0.071
Severe WMH 4.6 (2.3-9.1) <0.001 3.1 (1.4-71) 0.007

BDI =Xy 7 9Dl (Beck Depression Inventory),

BG = KJNJLJEAE%, CCSIT = Cross-Cultural Smell Identiﬁcation Test, CI =13JHX ],

CSO =Py, MMSE = Mini-Mental State Examination, OR =3 v ZX[t, PD =/%—3% > V9§, PD-IC =ilHIH%fE1EH @ PD, PD-MCI

=HEIZREAN

SNEEE 3 ETOL Y ZLB LU 95% CLI 1.001 (1.000 ~ 1.002) TH 5,
PUNEUE 3R TOF v B L 1U95% CLi 1.002 (1.000 ~ 1.003) TH 5,

g% 9 PD, PVS =14 HPHFE, UPDRS III = Unified Parkinson's Disease Rating Scale Part IIT GE#J#RE), WMH = H1E 5

Table 2 PD-IC »*5 PD-MCI & &0 PD-MCI 55 PDD A@i’é@@ﬁﬁﬁﬂ:% SUEGELEOFARFICETS

YT JI—TRIOAP AT 1 v 7 EF

Variables

PD-IC (n = 106)

PD-MCI (n = 165)

Univariate Multivariable

Univariate Multivariable

P value OR (95% Cl) P value

P value OR (95% Cl) P value

Clinical variables
Age, y
Age at onset, y
Male
Education, y
Parkinsonism duration, mo
Levodopa-equivalent dose, mg
Hypertension
Diabetes mellitus
Hyperlipidemia
Smoking
Previous stroke history
Cardiac disease
MMSE
BDI
CCSIT
UPDRS Il

Imaging findings
BG-PVS >2
CSO-PVS >2
0Old lacunes

Severe WMH

0.068
0.071 - -
0436  28(04-182) 0285
0904 1.2 (1.0-1.5 0.104
0.937
0.069
0004  63(1.1-352)  0.037
0007  27(05-143)  0.256
0.870
0.184
NA?
0.911
0120 0.6 (0.4-1.1) 0.085
0008 1.2 (1.1-1.3) 0.003
0.810
0.834  0.9(0.9-1.0) 0.156

0.001 5.6 (1.4-25.3) 0.018
0.803

0.716

0.036 - -

0.051

0.183 - -
0.914 - -
0.934 - -
0.128

0.052

0.109

0.124

0.144

0.453

0.171

0.850

0.002 0.8 (0.7-1.0) 0.032
0.863 - -
0023  0.9(0.7-1.1) 0.229
0.062 - -

<0.001 3.5(1.1-11.4) 0.040
NA?
0.273

<0.001 4.9 (1.9-13.0) 0.001

BDI =X 7 9 Dl R B (Beck Depression Inventory),
[, CSO =}JRFIHuLy, MMSE = Mini-Mental State Examination, NA =

Parkinson's Disease Rating Scale Part IIT GEBHHE), WMH = HE 51575
LUV AT A v 7 WSS EG MO0, FEHTE L7,

BG = KX 3L A%, CCSIT = Cross-Cultural Smell Identification Test, CI =13 §H X
WA, OR =4 v Xk, PVS =14 EPHIE UPDRS III = Unified
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Genomewide Association Study of Parkinson’s Disease Clinical Biomarkers in 12 Longitudinal
Patients’ Cohorts

Hirotaka Iwaki, MD, PhD,'2 Cornelis Blauwendraat, PhD, Hampton L. Leonard, MS, Jonggeol J. Kim, BA, Ganqiang Liu, PhD,

Jodi Maple-Grgdem, PhD, Jean-Christophe Corvol, MD, PhD, Lasse Pihlstrgm, MD, PhD, Marlies van Nimwegen, PhD,

Samantha J. Hutten, PhD, Khanh-Dung H. Nguyen, PhD, Jacqueline Rick, PhD, Shirley Eberly, MS, Faraz Faghri, MS,

Peggy Auinger, MS, Kirsten M. Scott, MRCP, MPhil, Ruwani Wijeyekoon, MRCP, PhD, Vivianna M. Van Deerlin, MD, PhD,

Dena G. Hernandez, PhD, J. Raphael Gibbs, PhD, International Parkinson’s Disease Genomics Consortium, Kumaraswamy Naidu
Chitrala, PhD, Aaron G. Day-Williams, PhD, Alexis Brice, MD, Guido Alves, MD, PhD, Alastair J. Noyce, MRCP, PhD,

Ole-Bjorn Tysnes, MD, PhD, Jonathan R. Evans, MRCP, PhD, David P. Breen, MRCP, PhD, Karol Estrada, PhD, Claire E. Wegel, MPH,
Fabrice Danjou, MD, PhD, David K. Simon, MD, PhD, Ole Andreassen, MD, PhD, Bernard Ravina, MD, Mathias Toft, MD, PhD,
Peter Heutink, PhD, Bastiaan R. Bloem, MD, PhD, Daniel Weintraub, MD, Roger A. Barker, MRCP, PhD, Caroline H. Williams-Gray,
MRCP, PhD, Bart P. van de Warrenburg, MD, PhD, Jacobus J. Van Hilten, MD, PhD, Clemens R. Scherzer, MD, Andrew B. Singleton,
PhD, and Mike A. Nalls, PhD

1 Laboratory of Neurogenetics, National Institute on Aging, National Institutes of Health, Bethesda, Maryland, USA
2Data Tecnica International, Glen Echo, Maryland, USA
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B -mmmmmmmmmmmommommommmmmmmmomsomsommnees (1.58 ~2.62), p = 3.46E-8, inverse variance weighted
GBA % 7213 LRRK2 AR F D I A& ¥ A Z 44k (3 DREERRETVICE A5 TF ) VA, KGO

TN ORAEETIE, /S—F Y YIE (Parkinson’s MR E ) BIETHEZEIE ONUT ) Do T
disease; PD) DHEFT/N Y — U7 5 2 L%, HEOW FLFY U2/ ERORBENIEE #{A T (expression
ZETHESIN TS, Lo L, BENETHPD OEAE quantitative trait loci; eQTL) T& 4 rs61863020 (G > A)

BB L OEATICRITT RN R EEIZO VW TIE, T4 i, REBBBIFORBROBCAEEREWHE L (£
Mat s Twniv, A 1 0.63 (052~ 0.75), p = 4.74E-8, inverse variance
HREY ===-==-m=mmmmmmmmmmm oo e e weighted EOBERNRETNVICL A AT TFY VA, Jw

R KK O8N 7 >~ b)) & PD DfEHG: & 0B #ME: % AR OWMEME). ¥ —% v b %o 2T T, PD
70 574 RBBLCRGES 0 Ux?t%?%%ﬂ@%%@(NUTVF)kﬁﬁ@ﬁ
P78 Sttt ettt it BE IR / FRAEIR & D IZ, 9 DDA Sz,

12 OREMEZ TR — b2 5, BHEFF 4,093 Bl yefil BB, TNFTOWRETIE, GBAa—T1 v 74 kk
381 4EMIC D72 B AT — % (22,307 hOELET—¥) K () 7 ¥ b)) (152230288 © p.E365K, 1575548401 :
IV L7z, 25 OREBIIY B & ORI 22 RBIALIZ O W p.T408M) 7% BB BE B & OVFR AN BE B o0 BH 2 72 HEHE 1Y
T, /874 FE#EZGHME L7z, 72, BONROK KT LB L, APOEE4 ¥ X ¥ 74k OV 7~ b)
RWERE ON) 7 2 b)) GEFERESNRERY 22 (rs429358) ASHF 7o iR IbEE L BT 2 Z L AUR S R
M 90 DLk NV TV M) 25E) xS T T TWBA, AIETH ZOMBPBHH S,

VY AKER P HHH L, FBU & 0B W] RE: & R FES == === === mmm e eeceeceeceeceeceeeees
L7z, RIFZETIE, PDEBHEICALN LS AY kL S 55
HER ---mmmmmmmmmmmmmmmmmm oo HoOBIZMETF»HEE & Nz, BRI, SHOBSEIC
2ODERIE ONUT VM) BT AT A RAEKEE BWT, PDICHEST L EZME NV T ¥ ) o4
IS CHBM AR L7ze SLCHAI DA~ 1 v ITHf ORI OB FICTX 5,

1E9 % 15382940 (T > A) &, Hoehn and Yahr (HY) ¥ BESR R BESR)
W3 LLEA~ORHERFEE B L (= I 2.04
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No (A) HY3 EBSH&ETY 2 rs382940 DEEFED 7Oy b, (B) TEREFEET 2 rs61863020 DEEFED 7O b, (C) rs382940
D7FLANTOY K, (D) rs61863020 D74 L AN T7OY ~e ADRA2A = aon 7 LT VZARE, Cl. ={58XMHE, DATATOP =
Deprenyl and Tocopherol Antioxidative Therapy of Parkinsonism, FE =@EE3Z)RE7J)L, HBS = Harvard Biomarkers Study,
HR = /N — K kt, HY8 = Hoehn and Yahr & #, OR = # v X tt, PARKWEST = Norwegian ParkWest Study, PDBP =
Parkinson' s Disease Biomarker Program, PICNICS = Parkinsonism Incidence and Cognitive and Non-motor heterogeneity
In Cambridgeshire, PPMI = Parkinson’ s Progression Markers Initiative, PreCEPT = Parkinson Research Examination of
CEP-1347 Trial Study, PROPARK = Profiling Parkinson’ s Disease Study, Rsq =R Z%f{& RE =Z=3%Et7 L.
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Exercise Increases Caudate Dopamine Release and Ventral Striatal Activation in Parkinson’s
Disease

Matthew A. Sacheli, MSc,! Jason L. Neva, PhD, Bimal Lakhani, PhD, Danielle K. Murray, MSc, MD, Nasim Vafai, MASc,
Elham Shahinfard, PhD, Carolyn English, Siobhan McCormick, MSc, Katie Dinelle, MSc, Nicole Neilson, RN,
Jessamyn McKenzie, LPN, Michael Schulzer, PhD, Don C. McKenzie, MD, PhD, Silke Appel-Cresswell, MD,

Martin J. McKeown, MD, BEng, Lara A. Boyd, PT, PhD, Vesna Sossi, PhD, and A. Jon Stoessl, MD
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PD) 2B BFHEFRM o83 Uit B X OVEMR SR h 723 B ARE IR 25 (2 D U 720 B BEBRE T A
BT 2 HMEEB OEE %, PET B X UOHEREN MRI Hil 7 0 $RIH R E FEAT FR I PR RE Y MRI % 6t L, S
EHWTHHTA2ZETH b, FeIE O JEM AR SR B N0 2 By O 58 2 MET L 72
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Figure 2 PET 7—%&. (A) /T AHT (pre) @
BEFEDE (RE/N—), NMAR (ore) DA
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Prodromal Marker Progression in Idiopathic Rapid Eye Movement Sleep Behavior Disorder:

Sample Size for Clinical Trials

Fatimah Alotaibi, MD,! Amélie Pelletier, PhD, Jean-Francois Gagnon, PhD, Jacques Y. Montplaisir, MD, PhD, and

Ronald B. Postuma, MD, MSc

1 Department of Neurology, McGill University, Montreal General Hospital, Montreal, Quebec, Canada
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Table 1 #RREICEH T BBRRARICHITEY—H—DETE (BO%DETHRDERDRICEFS) > TILHAX

Progression 3-Year Trial Progression 2-Year Trial Progression 1-Year Trial
3rd Year, Sample Size, 2nd Year, Sample Size, 1st Year, Sample Size,
Marker Baseline n=76 per Group n =289 per Group n=101 per Group
Alternate Tap Test 170.1 (27.9) —17.2 (28.2) 169  —11.9 (26.1) 299  —5.30(19.0) 807
UPDRS-IlI 4.5 (4.0) 4.84 (8.18) 180 3.69 (7.11) 234 2.01 (5.37) 444
UPDRS-II 1.8 (2) 1.92 (3.76) 241 1.68 (3.51) 275 0.97 (2.74) 502
Erectile dysfunction 1.8 (1.5)  0.607 (1.38) (n = 56) 327 0.23 (1.23) (n = 64) 1828 0.044 (1.07) (=75 37,133
Purdue PegBoard 220(3.9) —1.76 (4.04) 331 —1.34 (3.54) 439 —0.65 (2.80) 1166
Timed Up & Go 6.9(1.4) 057 (1.36) 358 0.131 (1.34) 650 0.144 (0.97) 2873
Constipation score 0.92 (0.93) 0.223 (0.81) 455 0.16 (0.75) 1388 0.079 (0.69) 4006
MoCA 25.0 (3.0) —0.68 (3.26) 1984 —0.538 (2.81) 1716 —0.267 (2.57) 5601
Trail B, z score —1.43 (2.15) —0.02 (2.06) 666,151 —0.26 (3.31) 10,177 —0.05 (2.42) 147,092
Semantic fluency, zscore —0.99 (0.85) —0.18 (0.58) 652 —0.10 (0.63) 2493 —0.11 (0.65) 2193
RAVLT total, z score —0.40 (1.20)  0.28 (1.08) N/A 0.26 (0.92) N/A 0.22 (1.06) N/A
UPSIT-12 6.2 (2.5) —0.43(2.29) 2077 —0.54 (2.4) 1241 N/A? N/A?
Systolic drop 14.55 (14.4)  2.75(17.7) 2596 1.48 (15.6) 6977 1.32 (15.3) 8436
Urinary score 0.44 (0.63) 0.053 (0.73) 12,003  0.046 (0.75) 16,471 0.020 (0.61) 74,738
Color vision, FM-100 173.5(79.2) —5.26 (84.8) 16,699 —6.88 (79.0) 8475 —7.10 (68.3) 5978
Orthostatic score 0.37 (0.55) 0.026 (0.60) 33,633 0.079 (0.71) 5098 0.05 (0.63) 10,097
Time-to-event analyses N/A 29.9% 164 19.4% 243 11.1% 410
phenoconversion
UPDRS-IIl rise >4 N/A 45.8% 114 29.4% 166 141% 327
MoCA decline >3 N/A 32.8% 151 23.6% 203 13.9% 331
Either UPDRS-IIl or MoCA N/A 54.5% 99 40.7% 126 24.5% 196

—Z LM (B fEE), B E7213%% 7R3 Time-to-event T D %1%, & RBERHCBWCEHMIBEE AT 2 BB O#EGE R T,
QAEHICIZ S 22 ZWEEMRAT (UPSIT-12 Tl 7z  UPSIT-40) ASEH S 7z7ze, SRBRBIIAIE~ 1 AEH OBEHKRED 7 — & T8I STz,
RAVLT D% TV A X1&, AT T7HREREICYEE L 72720, HINTETWAn,

UPDRS = Unified Parkinson's Disease Rating Scale, MoCA = Montreal Cognitive Assessment, RAVLT = Rey Auditory Verbal Learning Test,
UPSIT-12 = University of Pennsylvania Smell Identification Test (12 %H), FM-100 = Farnsworth-Munsell 100 Hue Test, N/A = %447

Table 2 30%H KV 70%DETHRDEFNRICE T T > TILTAX

3-Year - 30% 3-Year - 70% 2-Year 30% 2-Year 70% 1-Year 30% 1-Year -70%
Marker Drug Efficacy Drug Efficacy Drug Efficacy Drug Efficacy Drug Efficacy Drug Efficacy
Alternative Tap Test 469 87 840 155 2242 412
UPDRS-IIl 510 94 654 118 1272 232
UPDRS-II 660 124 774 140 1402 256
Erectile dysfunction 855 166 4989 917 91,696 18,946
Purdue-60 920 169 1218 224 3237 595
Timed Up & Go 993 183 18,250 3353 7915 1454
Constipation score 2302 424 3833 704 13,306 2444
MoCA 4009 737 4759 874 16,160 2969
Trail B 1,850,418 339,873 28,269 5193 408,589 75,047
Semantic fluidity 1811 333 6923 1272 6091 1119
RAVLT total N/A N/A N/A N/A N/A N/A
UPSIT-12 4947 909 3446 633 N/A® N/A®
Systolic drop 7226 1328 19,379 3560 23,434 4305
Urinary score 33,090 6078 47,046 8517 162,254 29,802
Color vision, FM-100 45,334 8327 22,998 4224 16,141 2965
Orthostatic score 92,887 17,061 14,089 2588 27,691 5087
Time-to-event analyses phenoconversion 551 62 813 93 1372 157
UPDRS-IIl rise >4 384 43 559 63 1094 125
MoCA decline >3 509 58 680 77 1109 126
Either UPDRS-IIl or MoCA 334 37 423 48 658 75

Time-to-event AT D %1, - KBERHI BV CEHIEHE I AET 2 BB OHEE R,

DAEHIZIE R WA (UPSIT-12 TldZe  UPSIT-40) DY S 727200, RERBIIGI~ 1 4E H OWSEHE D 7 — & 1H8HF S h T e,
RAVLT O > 7V 4 X1&, A7 DHERIN 5 L7270, HITE Turu,

UPDRS = Unified Parkinson’s Disease Rating Scale, MoCA = Montreal Cognitive Assessment, RAVLT = Rey Auditory Verbal Learning Test,
UPSIT-12 = University of Pennsylvania Smell Identification Test (12 JEH), FM-100 = Farnsworth-Munsell 100 Hue Test, N/A =3%4879,
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