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Diagnostic Utility of Cerebrospinal Fluid o-Synuclein in Parkinson’s Disease: A Systematic

Review and Meta-Analysis

***Paolo Eusebi, PhD, David Giannandrea, MD, Leonardo Biscetti, MD, Iosief Abraha, MD, Davide Chiasserini, PhD,
Massimiliano Orso, MSc, Paolo Calabresi, MD, and Lucilla Parnetti, MD, PhD

*Section of Neurology, Department of Medicine, University of Perugia, Perugia, Italy
**Health Planning Service, Regional Health Authority of Umbria, Department of Epidemiology, Perugia, Italy

I A7 4=V F (misfold) EN7za-v X7 LA VEHEA
DERIZ/N—F 2V V% (Parkinson’s disease; PD) & B
WY 5, LAL, WEREE (cerebrospinal fluid; CSF) H
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Study or Subgroup ‘SMD (95% CI) Weight
OND
Mollenhauer 2008 & -0.65 (-1.56, 0.25)  1.37
Reesink 2010 —— 0.31(-0.26,0.89) 247
Tokuda 2010 —— 0.65(-1.17,-0.13)  2.74
Mollenhauer 2011 training —— 0.36 (-0.72, -0.00)  3.71
Mollenhauer 2011 validation —— -1.08 (-1.46,-0.59)  3.23
Park 2011 —_—t— 040 (-0.22,1.03) 225
Parnetti 2011 —— 0.44 (-0.91,0.04) 298
Aerts 2012 — 0.14 (-051,0.23) 3.65
Tateno 2012 = -1.48 (-2.43,-0.52) 1.26
Wang H 2012 = -0.27 (-1.15,062) 1.41
Wennstrém 2013 —a8— -0.57 (-1.00,-0.15)  3.27
Parnetti 2014 —E— -0.41(-0.79,-0.03) 3.58
Heegard 2015 o -0.98 (-1.87,-0.10)  1.41
Halbgebauer 2016 —_— 0.61(-1.16,-0.07) 2.62
Llorens 2016 —a— -1.06 (-1.49,-0.62) 3.22
Oeckl 2016 —_t 0.34 (-0.23,0.92) 245
Subtotal (I-squared = 67.4%, p = 0.000) > -0.45 (-0.68, -0.22)  41.61
HC
Ohrfelt 2009 — 0.09 (-0.48,0.66)  2.49
Shi 2011 —— 0.78 (-1.09, -0.48)  4.05
Hall 2012 —— 0.52(-0.81,-0.24)  4.19
Wang Y 2012 discovery —— 0.97 (-1.34, -0.61) 3.64
Wang Y 2012 validation —H— -0.56 (-0.87, -0.26)  4.06
Mollenhauer 2013 — -0.59 (-0.96, -0.23) 3.64
Aasly 2014 —— -0.07 (-0.52,0.38)  3.14
Mondello 2014 _—n— -1.28(-1.82, -0.74) 2,63
van Dijk 2014 —— -0.50 (-0.89, -0.11)  3.48
Buddhala 2015 —— 062 (-1.05,-0.19) 3.25
Béckstrom 2015 — -0.16 (-0.57,0.25)  3.38
Compta 2015 T 0.05(-0.64,0.74)  1.98
Magdalinou 2015 0.02(-0.52,0.48) 2.83
Stav 2015 —_— -0.74 (-1.41,-0.08)  2.08
Hall 2016 —— -0.37 (-0.88, 0.14) 279
Kang 2016 - -0.46 (-0.66,-0.27) 477
Majbour 2016 —a— 0.62(-1.04,-0.21) 3.34
Vilas 2016 . -0.61(-1.15,-0.07) 2,65
Subtotal (I-squared = 52.6%, p = 0.005) < -0.51 (-0.65, -0.37)  58.39
Overall (l-squared = 60.1%, p = 0.000) < -0.48 (-0.60, -0.36)  100.00
| |
25 0 15
lower in PD higher in PD

Figure 2 /3\—F> V% (PD) CREWNRHERE HC) Ftom@Ersss (OND) &
DOFEICHF S CSF i ar> XU LA VIREDRELFIPE (SMD). £HFED SMD (REDMAET)
ETD BN ERXEERT, MAROREES, SVALIRAEZFTF IS AU BEMADEHE
9. EE SMD EZD 5% ERXEDENIHEEBEZRT .
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Distinct Metabolomic Signature in Cerebrospinal Fluid in Early Parkinson’s Disease

**Jean-Pierre Trezzi, PhD, Sara Galozzi, PhD, Christian Jaeger, PhD, Katalin Barkovits, PhD, Kathrin Brockmann, MD,
Walter Maetzler, PhD, Daniela Berg, MD, Katrin Marcus, PhD, Fay Betsou, PhD, Karsten Hiller, PhD, and Brit Mollenhauer, MD

*Luxembourg Centre for Systems Biomedicine, University of Luxembourg, Luxembourg, Luxembourg

** ntegrated Biobank of Luxembourg, Luxembourg, Luxembourg
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AFseo Bz, R o8—F > V9% (Parkinson’s
disease; PD) & 5 5 FRI L 72N #H #3 (cerebrospinal
fluid; CSF) (281F 2 B BHEORHE L2 W S22 L
I PD BT D720 OB N A F v — A — DAL D
EMETHIETH b,

KiGFEP DRI DI PD EH 44 B (DeNoPa 7k —
F) O CSF 20 RI, BEHES B WERERSIICXL S
FEEHWTA Y R — a2 EiL 7z, RS
2T RTORBYOWEEIZONT, EWEENZ~< Y
F &R B R 43 Bl CSF Ol Eft & i L
720 NI OFERIZOWT, ML L7z PDAIFEI & —
(Tiibingen TR — 1) ZBWTHREEL 720

PD HE TIE, fH e gE L TTe Fa7 X
INE VBRIESHEICKLS, ZVI PR, vV —
ABIOM A = VBREIABEICE D272 (p <0.05,
Welch @ 1 BiE) o TN 5 DZALIE, PDIZBIT HHHI7%
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BALA N L ARG L |EAE O L, 7)) 3 ¥ VLG &
KL TWwWh, BV AT 4 v 7 A0 < BEb A8 s
XMV, E2oMEEE Y M (18 6]) L3 DA
SL72BGER v b (36 B1) 12BWT, CSF BADHI (
bhH, BRD PD BH DD OEE BRSO D D
) ZRIFICTNTE 2. ZONL <3 —h—DflAE
beiF3o>O~v—F— (¥ /) —A, bPLF=VEE 7
V7 b=R) B B7% 0, RO SR BT %KL 0.790,
FEREIX 0.800 TH - 720

A L o e e e
A af

AWFZEIC LD, BUBILA b L ASE, BLB X ORIEC
RIS L 72, PD ICHFEEAY 7 CSF U LA e S h
720 GOKERIE, WML CSFH XY RO —A%ffE
HAPATHOTHY, RHWOPDICHE TS A ¥ Fo—24
DEADBHS 2 o7z, SN F <= —F
PD OJRIF BT O BFIC B, B PD oK S
WL BE T 7T 2 WET L7200 kv —H—L L
TIHHTE %,
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Cerebrospinal Fluid B-Glucocerebrosidase Activity Is Reduced in Parkinson’s Disease Patients

*Lucilla Parnetti, MD, PhD, Silvia Paciotti, PhD, Paolo Eusebi, PhD, Andrea Dardis, PhD, Stefania Zampieri, PhD, Davide Chiasserini,
PhD, Anna Tasegian, PhD, Nicola Tambasco, MD, PhD, Bruno Bembi, MD, Paolo Calabresi, MD, and Tommaso Beccari, PhD

*Neurology Clinic, University of Perugia, Perugia, Italy

GBAI ZRDOREDOHF I Db LT /N—F 2V Vi
(Parkinson’s disease; PD) HHDHMMTIZB 7 V3t
L7uy 5y —EYOFEEERTAROONTEY, oK
DIEMTIE PD OFFRIC BT 2 HELFEFHD 15TH
5T EARBENT WD, AEOHMIE, GBAI AR
4 PD B L IERA PD B O EREW  (cerebrospinal
fluid; CSF) ICBWCBZratl7ay ¥ —¥oifik
BTIVROOENDIDEEHRTLHI L, £/2CSFH
DD Y V) — AFEF OGS AL A SN D T
EMGET A2 ETH A,

BioFIND 27k — k@ PD B 79 f & fit i o) Hapk i o1
BlzBWT, CSFHOBZrvatlL7uy¥y—¥, 77
TYUDBIOBAFVFI =y —BIEEERNE L 720
GBAI B {nT- OIS % P L 7zo

HER -
BEFIGVEL CSF RO E PV E & &1 & D Ak L7z (s o
Br Lokl Tuy ¥y —Y¥oliEtkid, PDEZIZEY
T IR I L THREICIETH o 72 (- 28%,
p < 0.001, Mann-Whitney U ¥ % ) o GBAI % $& 1%, PD
B 79 6IH 1061 (12.7%) B X O BB 61 6
360 (4.9%) ZEBH S 7z, GBAI ZHLA447 PD BH 1X

Movement Disorders, Vol. 32, No. 10, 2017, pp. 1423-1431

JERA PD BREICHERT B VoL 7a vy ¥ — Bk
PEAA BAARMETdH - 72 (Mann-Whitney U M%E) o GBAI
ERIFEAPDERZEOR I VoL Ta Yy ¥ — VY HiE
P, MRS LIRS 2 LIMEThH -7 (- 25%,
p < 0.001, Mann-Whitney URIE) o 1 7 73 > D HiG I,
xtHEBE B L L L C PD BB CIMETH 5 72 (- 21%,
p < 0.001, Mann-Whitney U M) o BANFVH I =4 —
BIZHFP oS ASNZ, B VvatlLTay F—
VHIEEIZ L ) PD BH &t I bRE & 2 @b 28l <
&7 (MMM : 072, J&EE @ 0.67, FFREE 077,
BrrvatLrsuyy—¥, HFTIUDBIVBAF
VHIZF—EOMAAEDLEICLY, DWW X
7z (BT IR : 077, BREE 1071, FEEE 1 0.85),
Br/rvaktlrudF—EBIUBAFYH IS —F
DG TE DR M IXFRABEREA B & B L 72,
FEER —mmmmmmm e
PD E#H TIX, GBAI ZRORAEDHE I hb 5T,
CSEHoBrratlruoy ¥y —EiEsEkrTLTn
2o T2, WTF T yDEANFVYIF—EHIEKME
ZmRL7e CSEHIDY VY — ARERIGTEDZAL & 3BJH%
BB T ASREE 2 W et lc D W T, AR OMFgE THeqt
TLULEND L,

BIR = R®)

OKEYWORD © /S—F>V2iK CSFHNAAF~Y—h— UVY—LBEREE p/LI3tLT704—+F,
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Clinicopathologic Discrepancies in a Population-Based Incidence Study of Parkinsonism in

Olmsted County: 1991-2010

*Pierpaolo Turcano MD, Michelle M. Mielke, PhD, Keith A. Josephs, MD, James H. Bower, MD, Joseph E. Parisi, MD, Bradley F.

Boeve, MD, and Rodolfo Savica, MD, PhD
*Department of Neurology, Mayo Clinic, Rochester, Minnesota, USA

BEY -----=mmmmmmmmmm e
N=F VA2 BToERIF— MIBWVT,
WN=F VYA LDOHT % 4 TORRZW & iR 24
TR E OAR—HE G T 5,

NR=F Y Z XL DR B L <, WHiExR
2 W 72 2 ARSI B A IR AN L T B0 BUIRTIX
HIMOEBIINTH Y, KB ORI BTl IF e BE
Bl % 7213 W AR EREFI AR S D,

1991 ~ 2010 4EIZKE I AV ¥ A VA AT v FECIF
# 1172 Rochester Epidemiology Project @ 7 — % & Jl v,
HIRE L 38 S M7 U E R 2 & 2 B RIS —F v v =
AL% BRI BHAERIF— T (669 H1) ZxFHE L7
FIRRIRE L2 AR B2 1 2 MG AT b 7o e B3 (60 1,
9%) oW THEHZ MG L7z, MEEEREO%
Wricix, 2> ABROENIIEATA F T4 ¥ %
H L7

FER -mmmmmmmmmmm oo
HEZEN R AT b L2 B E 60 FlICB VT, IR
WF D A& LR LT F TOMM O W YLfifiL 7 48 (SEPH:

Movement Disorders, Vol. 32, No. 10, 2017, pp. 1439-1446

2~ 174F) Tholzo 526 (86.7%) TIXERIKZ MW &
ST RS L Cw7zas, 8 (133%) Tl
IR W &R BLAE AT WS —3 LT e o 720 BRI
BTG NN—=F 2V U] Tho7z BB 4BITE, L
V—/MEkE 721k 0- ¥ X7 LA 3 F — OB R
A SNT, TS DREFIOIRFFEBRILT VY N A
<=9 QB), MR EERE (1 F) B X OmiEE
NR=F Y =ZZAh (14]) Tholzo BIRBMATL Y-
IMERIGEAE | Tho7-BZ 2B [HEI N vi—
FUVZAL] THo7BH 1 HITIE, HAENZHNIX
BEfE -2 X 7 LA VIREZED LW T VY NA X —JFT
BHolzo ERZEDS [HEATMRE LIRS Th o7 BH
1BICIE, EIMERIC oY X7 LA v E727 30 FB
(AB) & B\ & & 7 G SUSTERRZ % PE b 7 WAHEE D
R ELAE AT RLASRRD Tz,

BRI, NR—=F V=X LDY T ¥ A4 TOWKD W
(&, BT R & BIFIC— L7 (86.7%). LAL,
13.3% O B TR I & mEL T R & O AR —3)s
FERR S L7z,

OKEYWORD © /S—F>VZXA, LE—/IME % EMRE HEEFEREORERIA—



Table 1 AWMEICH T DERZH CREZIAEDS —HL L
BE 52 fDOERRHE ORIV

Clinical dx (%) Tot =52 Pathological dx

PD = 20 (38.5) LBD

DLB = 16 (30.8) LBD

MSA =5 (9.6) MSA

Vascular parkinsonism = 4 (7.7) Vascular parkinsonism
Unspecified parkinsonism = 3 (5.8) LBD =1 PSP =1 PART =1
PSP =2 (3.8) PSP

CBS=1 (1.9 CBD
DIP=1(1.9) No pathological findings

dx =W, Tot =&it, PD =/8—=%F 2V V9§ (Parkinson's disease),
DLB = L ¥ — /NMEA Z2H1HE (dementia with Lewy bodies), LBD
=L ¥ —/MEJE (Lewy body disorder), PSP =347 PEA% L PE R
(progressive supranuclear palsy), AD =7 VY "4 < —Jj§ (Alzheimer
disease), MSA =% R ZEMiAE (multiple system atrophy), CBD =
Kk Bz B L IR A%ZPEIE  (corticobasal degeneration), CBS = KBz
B ILIAAE B (corticobasal syndrome), PART = U7 4F i B
% v7 % 7%F— (primary age-related tauopathy), DIP = JEH|1E/—F
v = A2 (drug-induced parkinsonism)

Table 2 AWIFE(ICH T DERKZIT CRIEFLHMR D —E LA 0 72BFE 8 fIORRKIE KURIEFAVRH

Clinical Pathological ~ Resting UPDRS Il Age of  Time from clinical L-dopa
Case no. dx dx tremor Bradykinesia Rigidity Dementia (max 108) death,y dx to death, mo response
1 PD Vascular Yes Yes Yes No 21 89 27 Yes
parkinsonism

2 PD AD No No Yes Yes 24 82 24 No drugs administrated
for PD

3 PD PSP Yes Yes Yes No 16 93 39 No drug administrated
for PD

4 PD Early AD Yes Yes No No 16 95 15 No

5 DLB Advanced AD Yes Yes Yes Yes 15 94 38 No drug administrated
for PD

6 DLB Advanced AD No Yes Yes Yes 20 87 60 Yes

7 PSP Indeterminate  Yes No Yes Yes 25 58 25 N/A

8 Unspecified ~ Advanced AD  Yes Yes Yes Yes 28 61 21 N/A

parkinsonism

dx =W, PD =/3—% Y Vi (Parkinson's disease), DLB = L ¥ —/MKRIZEHIE (dementia with Lewy bodies), PSP = #E4TVEA% VR
(progressive supranuclear palsy), AD =7 VYN <% —3J§ (Alzheimer disease), UPDRS III = Unified Parkinson's Disease Rating Scale Part III (3
kAR, N/A =FHAR Lo
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FDG-PET, K233

v bV AR—%—SPECT, W% :

REM fiRf il EHHE N <= — T —

FDG PET, Dopamine Transporter SPECT, and Olfaction: Combining Biomarkers in REM Sleep

Behavior Disorder

*Sanne K. Meles, MD, David Vadasz, MD, Remco J. Renken, PhD, Elisabeth Sittig-Wiegand, Geert Mayer, MD, Candan Depboylu, MD,
Kathrin Reetz, MD, Sebastiaan Overeem, MD, PhD, Angelique Pijpers, MD, PhD, Fransje E. Reesink, MD, Teus van Laar, MD, PhD,
Lisette Heinen, MD, Laura K. Teune, MD, PhD, Helmut Hoffken, MD, Marcus Luster, MD, Karl Kesper, PhD, Sofie M. Adriaanse, PhD,
Jan Booij, MD, PhD, Klaus L. Leenders, MD, PhD, and Wolfgang H. Oertel, MD, PhD

*Department of Neurology, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands

$556ME REM BEIRTTEIRE S (REM sleep behavior disorder;
RBD) &, 7¥—F >V V5 (Parkinson’s disease; PD) &
L E—/MEBIZEAE (dementia with Lewy bodies; DLB)
OFERPICEO SN D BT, [N
AR —4% — (dopamine transporter; DAT) FE&AKT, BCH
DPD /X — Y DOFEBLE, TRZNPDNOHERD Y X
7 EREBMET o AFZED HIE, FJEME RBD 1235

Fo83 >

|

WA O PD 28 % — >, DAT 54, W o %
Hald 52 &TH b,

Db
REWTROIFE 2 17V, 45581 RBD B4 21 #1128V T BE-

ZNVAOFFF LN T —APET, DATA A—J ¥ 7,
WA % M L 720 IR D 720, fEH X IR G 19
Bl, PD ¥ 20 1B L O°DLB % 22 Bl *F- 7 )V 4 1
FEAEFETYINVIA—=—APET DT — % bRt L7ze 3T

O KEY WORD O #%M REM RERRITENEE. /\—F >V 2V REE/ (&

& — 128-FP-CIT SPECT, &R&

Movement Disorders, Vol. 32, No. 10, 2017, pp. 1482-1486

D PET AF v VIZHDE, NHo PD /vy — V58l
B szAa7 28 L,

AH#H D PD N — VRBUCHT 2 23713, F%Etk
RBD B H BT RS L i L CRd o 72
A (p = 0.048), PD ¥ (p = 0.001) B LU DLB ¥ (p
< 0.0001) (ZHARD &Ko7z (—ITRE S B & H
% @ Bonferroni DB 1EI1Z X %), WA O PD /8% — &
FEBUTH T 2 23713, BT % fF ) K51 RBD
HEDAT A A — T ¥ 7 TR %3080 5558 1% RBD
TE»-72 (p <005, FEMIE, HE),
iAo PD /8% — V38, DAT #E68 L OBLIC 5
57 —=4%12&Y, PDB LU DLB ~NOEROFHNIIEB
THIZEN ZERPHOND LEZ ON 5,

(B3R - T 1E5L)

—>, BF-FDG-PET, K/XI>Y KT AR—



18 P <0.0001

16
i P <0.0001
(4]
3 104
o L]
? 8 P =0.048 .
N
o
L .
o
4 s
'y . 2
2 e . ! .
°oQ o P = . Figure 1 BEON—F>2V2iEEENEZ—> (PDRP) ©zAX27,
0 ofloe et PDRP O#IRZ T NTOEHTEL L, BEMBHWREICHL Tz EIEL
] . . PDRP DRIRICHY % z A7 OB —TRBESEAHE AL .
2] © H7% BT Bonferroni DISEAMUVE, Wi#s (2 =18) &, PDRP 0%

: ; , ; RONY M TBEFRT. ZA]IE, DAT A X—IV I TREFMRERD D
Controls  RBD PD DLB RBD BE&RY. WAL, DAT A X—Y > CERMRERD D HBRE
(19) (21) (20) (22) ERY .

Table 1 #%M% RBD && 21 BIOBRKRIVFHE KU DAT A X =22V JMR

PDRP z score  DAT scan RBD PDRP z  Lowest putamen  Total olfaction RBD duration Age at

category category  subject score DAT-binding ratio score (TDI)° Sex Age (years) onset RBD MoCA  UPDRS-III

<1.8 Normal 1 1.7 2.0° 33.8 Male  57.4 5.0 52.4 30.0 4.0

2 1.0 2.3 33.5 Female 58.9 7.0 51.9 27.0 0.0

3 -0.3 2.5 335 Female 68.3 6.0 62.3 23.0 2.0

4 1.1 2.5 29.5 Male 54.0 6.0 48.0 26.0 4.0

5 0.9 2.4 28.0 Male  56.4 6.0 50.4 27.0 1.0

6 0.2 2.2 19.5 Male  67.1 25.0 421 28.0 0.0

7 0.4 29 0.0 Male 56.0 9.0 47.0 25.0 1.0

Abnormal 8 0.3 1.2 19.0 Male  65.9 12.0 53.9 26.0 2.0

9 1.1 1.0 13.0 Male  66.4 6.0 60.4 27.0 3.0

>1.8 Normal 10 2.2 2.5 29.0 Male  57.8 5.0 52.8 28.0 1.0

112 2.2 2.3 23.5 Male 62.6 14.0 48.6 24.0 5.0

12 3.0 25 20.5 Male 57.5 2.5 55.0 27.0 6.0

13 1.9 2.3 16.5 Male 64.5 2.0 62.5 26.0 2.0

142 2.5 2.0° 15.5 Female 70.1 3.0 67.1 28.0 4.0

Abnormal 15 2.2 1.7 27.5 Male 64.0 14.0 50.0 28.0 4.0

16 1.8 1.6 25.8 Male  66.9 3.0 63.9 27.0 2.0

17 3.4 0.9 17.0 Male 61.5 4.0 57.5 27.0 0.0

18 3.1 1.7 13.0 Male 654 6.0 59.4 27.0 6.0

19 4.2 2.0° 2.0 Male  49.9 4.0 459 24.0 1.0

20 57 1.2 0.0 Male 63.2 4.0 59.2 28.0 1.0

21 1.9 1.8 0.0 Male 66.6 2.0 64.6 22.0 5.0

* 20 2610 RBD H#A TlE, “F-FDG-PET |& DAT-SPECT DZFNEN 3.4 » HATB L 1.5 » HRjCE i 27z,

> WL Sniffin’ Sticks #ERIC L DPE L, AL TIIRMELA I T TH5S TDI 283 (RLEBM), TDI > 30 IZWEHEEEE S, TDI < 20 (X
EDRHALT %773 TDI < 18 1%, PD/DLB ~DOHERED Y A7 LRI T 2 2 LA S Tn b o

CHEERE 1, 14 BI1913VIND, BEEO DAT FEA A 2.0 THo7zo BEE 1 BIU 1413 DAT I22WT [1IEF ] IZHHE I N TV DA,
B E 1913 TR ] 10 s Twb, UL, DAT A AMERICIS U FilliE% 2 B HEA TR A AT RE E AR L2 X b,
BERE 1 BLO 14 T, El (FRZFRSTRBLO 70 2EET DL, 20 IEHHETH D, THUTK L THERE 19 TIE, Fil (50 %)
FEBTDHE20EREME LD, HE | TIZIERMBERIE (borderline-normal) @ DAT #& & B L UPDRP D z 227 (z = 1.7) H30
b,

RBD =455k REM BEIRFTENRE S (REM sleep behavior disorder), PDRP =/%—% Y VGRS Y — 2, DAT = K283V bV AR—4 —,
MoCA = Montreal Cognitive Assessment, UPDRS-III = Unified Parkinson’s Disease Rating Scale Part III GEEjFERE) (2003 5) o
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TAX AV T2 TN —F Y VBT S
s fREEE : ALTHEA A5

Impulse Control Disorders in Advanced Parkinson’s Disease With Dyskinesia: The ALTHEA
Study

*Roberta Biundo, PhD, Luca Weis, PhD, Giovanni Abbruzzese, MD, PhD, Giovanna Calandra-Buonaura, MD, PhD, Pietro Cortelli, MD,
PhD, Maria Cristina Jori, MD, Leonardo Lopiano, MD, PhD, Roberto Marconi, MD, Angela Matinella, MD, Francesca Morgante, MD,
PhD, Alessandra Nicoletti, MD, Tiziano Tamburini, MD, Michele Tinazzi, MD, PhD, Mario Zappia, MD, PhD, Ruxandra Julia Voro-
venci, MD, and Angelo Antonini, MD, PhD

*Parkinson and Movement Disorders Unit, IRCCS Hospital San Camillo, Venice, Italy

Movement Disorders, Vol. 32, No. 11, 2017, pp. 1557-1565

""""""""""""""""""""" LHEPETH D, TN TIHLELDH D, *EECC
77 B 1l 841 % 55 (impulse control disorder; ICD) & ¥ A ¥ B A2 ReENE R S b, KRBT, VAFAY

Y7L, /S—F 2V U9 (Parkinson’s disease; PD) O 7 %P9 PD BEICB W T ICD DM & HIEE
RS U R, BB O I EANICEE L5 2 5o

Table 1 ICD & XUBETE THRL /o ALTHEA BEROBEREREICH TS
RANBHEER (HHELSD)

ICD-RBs below ICD-RBs above Between-group
Whole sample No ICD-RBs cut-off cut-off ANOVA
(group 0) (group 1) (group 2) P2
n 251 111 49 89
Age 65.6 = 10.8 67.2 £ 9.4 66.5 = 10.2 63.5 = 9.9 0.004°
Disease duration (months) 104.1 = 66.8 140.2 = 68.2 52.7 = 61.1 148.0 = 64.5 0.064
Age at diagnosis (years) 54.3 = 10.6 55.6 = 10.6 56.1 = 11.0 51.1 =104 0.0001%¢
Sex (M/F), % 50.6/49.4 47.8/52.2 34.7/65.3 62.9/37.1 0.004%°
BDI-II 115 = 8.4 103 = 7.7 10.6 = 6.0 13.7 £ 9.8 0.005°
MoCA 232 £ 51 22.7 £ 56 235 £ 46 234 £53 0.222
QUIP-RS total score 151 £ 11.9 0 52 27 204 £ 11.6 0.0001%¢
LEDD (mg) 985.1 = 404.6 971.0 = 401.1 952.4 = 379.6 1016.4 = 418.3 0.486
DAED (mg) 137.6 = 1425 147.0 = 162.7 118.0 = 103.5 133.1 = 129.0 0.579
DA % 64.2 59.5 67.3 69.7 0.669
UPDRS-MDS
| 13.3 + 6.0 122 + 59 123 = 48 15.3 + 6.1 0.000°°
Il 16.6 = 8.6 15.4 = 8.4 145+ 76 195 = 8.4 0.001%°
1l 19 =71 11.8(6.9) 119 =71 122 =74 0.586
v 92 + 37 8.9(3.9) 9.0 = 3.5 10.0 = 3.4 0.015°
H&Y (%) 0.531°
1 3.4 43 41 3.4
2 45.3 49.1 50.0 44.9
3 36.2 35.3 437 4.7
4 8.3 11.2 2.0 9
UDysRS (mean = SD)
Historical subtotal (presence and disability) 202 £ 115 18.3 = 10.5 17.3 = 101 242 =123 0.0001°°
On dyskinesia 104 £ 127 11.7 £ 148 8.3 = 104 10.0 = 10.9 0.089
Off dystonia 28 =32 27 + 32 20+ 27 34 =34 0.030°
Objective subtotal 15.4 = 9.4 147 = 9.2 16.7 = 10.5 15.7 =93 0.189
Impairment 38.9 = 26.5 37.6 = 26.9 416 = 27.2 39.7 £ 25.9 0.390
Disability 6.0 = 3.3 59 + 3.2 6.2 = 2.97 6.2 = 3.6 0.197
Total (objective and historical) 348 =179 325 *+17.0 333 =179 39.0 = 18.0 0.004°

RO ICD B & BB 2 DR VPDF 7 V=T L) PDH T 7 V=T DT X M v 7 S5
ANOVA (2 & 5 i,

P AT I —EROFG (%) LEEZ CBOETHEL, p <005 2HEE LS

c#E0 (group0) XF B 2 (group 2)o

40 (group 0) Xt # 1 (group 1)o

cHE 1 (group 1) X #2 (group2)o

No ICD-RBs = flf ) il i % 35 X OVBI#ATE) (ICD-RB) #1457\ PD, ICD-RBs above cut-off = [fiRAYIZ K
72 ICD-RB % ¥ 9 PD, M/F = 5 1% / % %, UPDRS-MDS = Unified Parkinson's Disease Rating Scale, UDysRS =
Unified Dyskinesia Rating Scale, QUIP Rating Scale = Questionnaire for Impulsive Compulsive Disorders in Parkinson's
Disease-Rating Scale, DA = F/83 7T =Z I, BDII =X v 7 9 D5fili L (Beck Depression Inventory) II,

MoCA = Montreal Cognitive Assessment, LEDD = L-F/355 1 HJfl&, DAED = K83 7 = A NS 1 HH =,

% R4



ALTHEA BRIZB VT, 1 ) 7ToOEHEEL > ¥ —
1 AT, MeBBEEDYAF A YT %M PD BH
251 Bl & B 5k L7z &£ HBHITx LT, Unified Dyskinesia
Rating Scale (UDysRS) # X U" Questionnaire for Impulse

Compulsive Disorders in Parkinson Disease-Rating Scale

(QUIP-Rating Scale) #* f5tr, WHGMFHM % FEhtE L 720

ICD B & O'BJEATE) D4Ry 2 FEBIFIE 55% TH - 72
(ERR P EARE B O S BIEE 1L 36%) o ICD B L OB AT
Bty BEE, ChozfbhwlE L kL TRk
R HE B X OVFSIEAE E A <, UDysRS I2B1) 2 BHD
HH#ERD A 27 (historical score) B L A 27 H5%E
ECTHo72 (FNENp =000l BEYp =002, %

O KEYWORD © &#fliEEs KOBETE), ICD,

# ANOVA), HEDIVAF A I T &) BB T, B
PRIGICTEAE 7 ICD OFBIFEDE L (p = 0.013, X M),
QUIP-Rating Scale DFA I 7 & K3 V7 T= X MR
EOMICIZIEOMBED AL (p = 0.018, RIS,
LR F2SHEIZOW T H BB 2580 5 iz,
VAXFA YT RS PD BEOPEILEIZICD B LU
HATEIAA LN, LIFLIEHKRMICEHEETH 720 F
NI URIFREORM BN I NS OFESERE L B L 72,
ICD % EDATBI R & VAF A VT 24E) BEITHHO
TEENE IR B X OJEEBREIR 2 @Y M T & vz,
BEHAIEZ D L-BELZERRBIETLLEID S,
(&R ¥H &)

DAFRTT, Be@#E. LARRNN RNIDFIZAR

Table2 Hv NAT7{EZEERS ICD HKXOBEETENZHD ALTHEA :HEED

WERE DKM SR (FHELSD)
Within
Group 2
ICDs RBs mICD-RBs ANOVA
(group 2a) (group 2b) (group 2c) P
N 25 34 30
Age 66.7 = 9.2 63.2 = 10.3 61.1 = 96 0.256
Disease duration (months) 1439 + 61.7 140.9 + 60.6 159.2 + 71.3 0.743
Age at diagnosis (years) 54.6 = 105 51.48 = 11.2 48.0 = 8.4 0.286
Sex (M/F) % 52/48 73.5/26.5 60/40 0.227°
BDI-II 15.3 = 9.2 12.2 =102 14.0 =99 0.466
MoCA 229 = 51 242 + 51 23.0 = 57 0.492
QUIP-RS total score 18.1 = 91 15.6 = 5.6 27.8 = 14.6 0.0001°°
LEDD (mg) 10.523 =+ 427.6 985.0 + 380.8 1022.1 = 460.8 0.814
DAED (mg) 118.4 + 126.5 121.2 = 119.4 158.8 + 1414 0.110
DA % 68 61.8 80 0.244°
UPDRS-MDS
| 16.0 = 6.7 149 =59 153 = 6.0 0.456
Il 20.2 = 84 19.9 * 8.1 18.4 = 89 0.449
[l 124 =741 12.6 = 9.4 11.6 = 5.0 0.949
v 8.8 + 2.6 105 = 3.7 10.5 = 35 0.243
H&Y (%) 0.353°
1 8 0 33
2 28 52.9 50
3 52 41.2 36.7
4 12 5.9 10
UDysRS
Historical subtotal (presence and disability) 21.21 = 9.76 24.85 + 13,57 25.89 = 12.61 0.515
On dyskinesia 9.4 + 139 9.6 = 94 109 = 9.8 0.667
Off dystonia 24 =30 3.6 = 3.1 40 = 3.8 0.324
Objective subtotal 13.80 = 9.05 16.18 = 9.87 16.63 = 8.74 0.727
Impairment 347 =217 434 = 29.7 39.8 = 24.8 0.562
disability 5.8 + 3.99 6.4 + 35 6.3 = 34 0.943
Total (objective and historical) 34.16 + 16.81 41.03 + 19.24 40.80 = 17.42 0.479

*PD H#E2 (group2) PIIBIFS/85 2 M) v 7 £25H ANOVA 12 & 5 [k,
YT I —EHOEE (%) LHEL CRETHEL, p<005EFELLL

c#E0 (group 0) Xf #E 2 (group2)o
B0 (group 0) K 1 (group 1)o
cH#E1 (group 1) xF #2 (group2)o

ICDs = HIRIIIZTR 7% ICD D HA %+ PD, mICD-RBs: IR A TR O ICD 5 L OBIATE) 2 £ 9 PD, M/F:
3% / 2%, UPDRS-MDS = Unified Parkinson's Disease Rating Scale, UDysRS = Unified Dyskinesia Rating Scale,
QUIP-Rating Scale = Questionnaire for Impulsive Compulsive Disorders in Parkinson's Disease-Rating Scale, DA =
FX3I 7 T=A T, BDHI =Xy 7 9Ol (Beck Depression Inventory) I, MoCA = Montreal Cognitive
Assessment, LEDD = L-K/S#55 1 HJ#, DAED = /83 > 7= 2 M | HH.
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ARRIVE I & A

Psychostimulant Effect of Dopaminergic Treatment and Addictions in Parkinson’s Disease

*Benoit Delpont, MD, Eugénie Lhommeée, MA, Héléne Klinger, MA, Emmanuelle Schmitt, MA, Amélie Bichon, MA, Valérie Fraix, MD,
Anna Castrioto, MD, PhD, Jean-Louis Quesada, MSc, Pierre Pélissier, CRA, Andrea Kistner, PhD, Sébastien Carnicella, PhD, Christian
Liischer, MD, PhD, Emmanuel Broussolle, MD, PhD, Pierre Pollak, MD, PhD, Stéphane Thobois, MD, PhD, and Paul Krack, MD, PhD

*Movement Disorders Unit, Neurology Department, CHU Grenoble Alpes and Université Grenoble Alpes, Grenoble, France

2X—=3F 2 V9% (Parkinson’s disease; PD) @ F/%3 4l
FEREIATEMRAT & B8 VRfF oM # ICBE T 5,
BHY =--===m-mmmmmmm oo oo o oo e m e
PD #HH 2B W T L-F 2SS FME O R e R DA B) &
ARAE DSBS 2 W REVE IS DWW TGS %0

L-F 738 5- 08B & 0HED A 51 % PD B#H 102 Bl 2
A— N EEIE XN L7z, PDEEOTENICET S
Ardouin A7 — V& W, R8I VRAE, ATEMKAE DB
X OHE AR IR D 22 B) 2 54 L 726

HER —mmmmmmmmmmmmmmmmmememmeeeoooooooooooo e
T REIROZE 25 PD BE (51 #)) &fEbiwn
PD ¥ (5161) LoM<T, 4 WU, BHFRE
HH A > BB X V4 7 K @ Unified Parkinson’s Disease
Rating Scale (UPDRS) Part Il GESHFERE) A 2 7124
(XD SN0 Too FEHREIR DL B) % 11 5 BE 13,
S5 4 7 K¢ @ Hoehn and Yahr (HY) 70812 X % 9% 2%

O KEYWORD © /S—F>V ¥,

Movement Disorders, Vol. 32, No. 11, 2017, pp. 1566-1573

B0 lze ZERETIVTIE, AR OZEE) % £k
AWt BRI AR (v X189, p=002) &AT
BkAE (kv X376, p=0.033) L) EWEET
BOOLNT (WY AT 4 v 7 BRGHNI X %54 =R
Mi)o ATEMKAEE N8I UARAFIE, HH A > RO LK
(euphoria) AR BN BHE, ALNHRVEGEIZHEKL T
FWHHEE TR b7z AY (46% 3t 13.9%, p < 0.001 B
LU 27% % 6.2%, p = 0.003, HFHMEN), F¥3 K
1 F 72\ ATEVKATE & S84 4 7RO ARPLUK  (dysphoria) &
DN IIFRD b N o F2o FAHRIEIR DO Z B
ZhE) BEE, AENOH (QOL) AL, ANEEE DI
JE%2H§ DBIEDE Do 720

=t
SEFHl A 7RO APE (dysphoria) 2 W#ET 5720 Tld
{, lLb, EHF > HDLFE (euphoria) ZHED F
283 AEENEEEF ORI E S L 0, ATENMRAE & 3
AIGLHOWMEIZEL EEZ BN D,

BEER I RER )

nonmotor fluctuation, #&k7E. K/NXI AR EEEET

(dopamine dysregulation syndrome), E&fEEE

p<0.001
p<0.001

p<0.001 f

| —
are
35

1 B
Maobility Activities of daily Emotional well- Stigma

living being

415
247 36
M-

Social support Cognitions Communication Bodily discomfort

®m Presence of neuropsychiatric non-motor fluctuations

Absence of neuropsychiatric non-motor fluctuations

Figure 2
)7

Parkinson's Disease Questionnaire-39 (PDQ-39) TaHMliL/=4EFNE (QOL) U7 AOTICH T 2B HEEERDEE)



Table 1 BHEHBEROEB ZH D PD BE CHDLL PD BEDOERIKE

Presence of Neuropsychiatric Absence of Neuropsychiatric
Fluctuations (n = 51) Fluctuations (n=51) P Value
Demographics
Age (y) 581+75 58.1+6.4 0.838
Men 43.1% 78.4% <0.001
Disease characteristics
Disease duration (y) 10.8+3.0 10.0 =31 0.227
Duration of motor fluctuation (y) 5[4, 7] 4[3; 6] 0.024
Duration of dyskinesia (y) 4[3; 5] 3[2; 5] 0.011
Treatment
L-dopa therapy duration (y) 9.0+3.8 99+33 0.217
L-dopa daily doses (mg/d) 947 + 431 964 + 407 0.842
Dopamine agonist LEDD (mg/d) 334 =376 310 =142 0.174
Cumulated LEDD doses (mg/d) 1,282 £ 513 1,274 = 417 0.932
Dopamine agonist (presence) 94.1% (48) 94.1% (48) 1.000
UPDRS
UPDRS Il on 10 [6; 15] 9 [6; 12] 0.369
UPDRS Il off 36 [32; 49] 35 [29; 40] 0.070
UPDRS Ill on-off —282*98 —248+86 0.072
Dyskinesia duration (per day) 1.73+1.06 1.46 = 0.86 0171
Dyskinesia disability 1.22+1.14 1.14+0.88 0.890
Pain related to dyskinesia 1.67 =0.77 1.60 =0.70 0.835
H&Y on 1.93+0.63 1.69 = 0.67 0.031
H&Y off 3.21+0.86 2.50 = 0.64 <0.001
MDRS 140 [138; 142] 140 [137; 142] 0.586

EREIZ M £ SD F 7213l [25 85—k ¥ AN, 75 28—t ¥ A V] TRL, EEHEIIHEEZ s —
e A

Table 2 1 HEEROEE 2D PD B&E CHDEUPD BEICHE T 5 /NI UKTF

TEKTF F /2 IEmEDFIR
Univariate Analysis Multivariate Analysis
Presence of Absence of
Neuropsychiatric Neuropsychiatric
Fluctuations (n = 51) Fluctuations (n = 51) P Value® OR [95% Cl] P Value®
Dopamine treatment addiction 21.6% (11) 5.9% (3) 0.021 8.9 [1.4; 56.2] 0.020
Behavioral addictions 31.4% (16) 19.6% (10) 0.173 3.76 [1.11; 12.75] 0.033
Dopamine dysregulation syndrome 9.8% (5) 0.0% (0) 0.056

iz =ty 7=y .

0 M€ 7213 Fisher MEo

PROBE A GL U AT 4 v 7 BIRBOLERMNT - W), 4B X 0 7O HY 78, YAF LY
7 B X fluctuation DWIH, AEHIAERER O ZEH),

CI =X [,

(A) ON-drug eupharia

(B) With ON-drug euphoria
Xohuews winouronas echors [
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Mesocorticolimbic Hemodynamic Response in Parkinson’s Disease Patients With Compulsive

Behaviors

*Daniel O. Claassen, MD, Adam J. Stark, BA, Charis A. Spears, BA, Kalen J. Petersen, BS, Nelleke C. van Wouwe, PhD,
Robert M. Kessler, MD, David H. Zald, PhD, and Manus J. Donahue, PhD

*Neurology, Vanderbilt University Medical Center, Nashville, Tennessee, USA
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FAOZMMATEIRERIGIE, ShE TR STV,
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gy - WAATE 2D PD BEICBWT, X377 T
A MIPBEEA Y N7 =27 EalER Ay b T —
7 DIEB & FFRIVEAL S 2 & OAGH & MGE L 72,

e e AV T e A AU ANV e il S NVOL (S
arterial spin labeling (ASL) #:% MW7z MRIIZ XD, F
NRIVTIZA MDA ZEB X OF 7RI BT 2 KL
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PD BH 4B ERG L Lize 2095 17 BlikiGE kD
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MBLUPDHIEE LYy F3H,
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gy - BUATE 2 ) BETIE, PRI ry7IT=X b
P52k, BEMMEEROMFICAZEREMEA SN
7z (Mann-Whitney U 5% 3 & UF Bonferroni D151E), &
HERIZBWT, Iy T7TI=X MoFd RO MR
SRR, MHE) - BT E O HEAE)E (Questionnaire
for Impulsive Compulsive Disorders in Parkinson’s Disease-
Rating Scale) & A & IZHIBI L 7z (Spearman @ JEALAH B
BE)o K283 27 T= A MFEFEMEO RIS 5 K
7 2OV AL OMERTTIE, HI B B (I PN B i SR B2
BECA), Wikaliet (EMMAEME) B X O (RE,
HRAGE R PRIK FUVED) - 0 & FHIRCREIZE D580 S 7z,

D o e e e
ihA af
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Figure 1 KNI ZIZAMSHT 2HMAE (CBF) ORIE. & - #8178 (ICB) ZfbaEE (ICB7) (B) XUHD
FEICBY) (B) 8325 M 2mmOT BBHEEEGOERAZAA B) NNIYFIZANDS 7L
(C) FNXY7IZAPDAHFD CBF EEME (ML/100 8/ 7). ICB 2 Tld CBF OZEALT BEBADREN TS DICH L,
ICB 3 Cldfpsctd (RBXH) HKXURFEAE (FREEXRH) R8T CBF DEMABHENS,

A Total gray matter B Caudate C Ventral striatum

T -weighted

Segmentation

D Total gray matter E Caudate F Ventral striatum
0.35 0.35 0.35 *p=0.020
0,30 0.30 0,30
2 0.25 ] ¥ 0.25 T
gl].:l] H § 0,20 l
5 8 E
= 0.15 = 015 LA E]
o o o
~ 0.10 = 0.10 = T =~ 010
S 0.0s Q 0.05 J_ o 0.0§ ]
=1 - [__I i <
0.00 0,00 0.00
0,05 -0.05 < -0.05 l
.0.10 ICB - ICB + .0.10 ICB - ICB + 0,10 ICB - ICB +

Figure 2 RETEESMMT (CBF) DT, (A~ C) BE—#EBEDRIRNRTIRE LOBEIRA S A, (A) 2K
BE (B) BiA#% (C) BRAKRSEAD 3 DOEICETHEIME I A FT—2 3 ikOfERd. (D~F) BJ5714
ICBTEfH KU ICB BHIBTAEMMD S EIFgICHIFTH 7 I AMIRS L7 CBF OELZELERT . KL —/N\—I%
REOLWERAICH TDIZ%ERE (SD) &#7nd. (D) £2kEHEFEE (BE) B TIE ICB 8L ICB # DM T
CBF OZEACICEREZEIEHAONED 7=, (F) BREMRSRMATIE, ICB ZHILATICB B THRICKZX % CBF D&
RSNz (Mann-Whitney U #8E$H &0 Bonferroni DIEIE). CBF DB ERZEL D REAHRSRAEICERMICADND T
EaBAT DD, INEEERBRKROBRER Lz, 2KEE (KEE) SLOEAREE (B EETIE BRA
CBF OZEALDBHHAIRN,
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Regional Analysis and Genetic Association of Nigrostriatal Degeneration in Lewy Body Disease

*Koji Kasanuki, MD, PhD, Michael G. Heckman, MS, Nancy N. Diehl, BS, Melissa E. Murray, PhD, Shunsuke Koga, MD, PhD, Alexan-

dra Soto, BSc, Owen A. Ross, PhD, and Dennis W. Dickson, MD

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

77 WA REGEFNT S, 78—F Y 9% (Parkinson’s
disease; PD) D) A7 L BH T 5% { OEETIEDHE
ENTWD, LaL, N—F V= A AT 58
WTHHRERGFEROEN L BENEHE ON) T~
l~) L OBEIZOWTIZEHRE SN TV,
=
ARHFZETIZ, L ¥ —/IMRIRES] 492 BIORKIZ BT, #ix
DFTaY v FaFy S —BRiEiitkomgmmic L v
HVERAARD B8 3 AR D584 (integrity) % i L
ORI T Y K7 2 ) 5 4 7% T PD D=
Bk N0 T 2 b)) & OWTER % Bk 2 B) L7z,

AWFFEICIE, L —/MERBEIRZ & bk 4 R O BV S
REMEAR AT HRER % IV 720 205 OFER % BE 70 RIR
SEBRHCEDE, N—F VX2 N—F V=X A
+ ERHER, SEAVERLO 3 DOWEY 77NV —T D) LD
12OIWZHI ) M Thz, Bk Fu Y v FaFy 5 — B
WIS T, B2 —u Ol L PERNA T T
#Hili L 720 PD ©Y) 2 712353 %5129 ORI Z KA (8
V7Y b)) Z0onT, ER T EISEET A RE L7,

O KEYWORD © /S—F>V KD
FO > erkOF>o—+

UAZICHEETHEENZHE N7 N),
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FHEH) & DB WT, L E—/MERIERTIX, 7o
Yre Fad YT —BREEEsEMI (79%) BLO
BN (57%) B CICF L Qv iz BAMIGEIRIE, 78—
F UV ANEEFEFNI I, FRAER O FE BT BT
R Twie, WMo Fe Yy e Fad s 7 —
PREin i, BAMIBEO = 2 — o V% L %R
L7z. BIZFENTTIE, PD DY A7 I2H5T 5 EIEH
SRk (NUT VM) R OFO Y e Fad Y T —

LRIV E ORICH B2 BEIIEO 5N o7z,

BB ~m-- oo
ATFRORID D, =% ¥V = AL LU=k
WL, WO 1783 SRR O & IR AR
DT DT, HIIC & BHAH 5 L AR S

726 PD DY A ZHGT HEZME LG ON) 72 1)
EOMEMIIRO GNL Do/l b, TNHOER
WY A7 WA EREREREROERNZ Y K72
A 7L 3BEES, REAEAKROY 2 7 1B B W REE
MW EDRR I NG

(&R ER Fh)

BRI, L E—/MER, #R.

Table 2 #ak TH ef@gtt &= 1 — 0O A& & DR

Putaminal TH immunoreactivity

Substantia nigra neuronal loss Dorsolateral Ventromedial

Putaminal TH immunoreactivity

Substantia nigra neuronal loss Dorsolateral Ventromedial

Ventrolateral region

All patients r=—0.46 r=-0.15
P=20x10"" P=.0007
Dementia only r=-0.30 r= —0.15
P=66Xx10"" P=.031
Parkinsonism+dementia r=-0.35 r=-0.12
P=58x10"" P=.10
Parkinsonism only r=-0.43 r=-0.26
P=99x10° P=.02

Medial region
All patients r=-0.32 r=-0.21
57x10 " 58x10°¢
Dementia r=-0.21 r=-0.15
P=.002 P=.038
Parkinsonism +dementia r=-0.25 r=-0.22
P=.0007 P=.003
Parkinsonism r=-0.26 r=—0.31
P=.024 P=.003

p it Spearman OMEHEIZL B, TH=F1 ¥ e Fufds—+¥,

Bonferroni DIE1EE, p < 0.0031 Z#elFAEEHE AR T,



Table 1 ERIRY 77— TRIOERE KOREBZHRH

Movement Disorders Vol.6 No.2

Dementia- Parkinsonism + Parkinsonism- P value for Pairwise comparison P value
predominant, dementia, predominant, overall difference
n=217 n=195 n=280 Total Dvs P+D DvsP P+D vs P
Demographic data
Age at death 82 (77, 87) 76 (72, 82) 78 (73, 83) <.001 <.001 <.001 22
Male (%) 105 (48%) 129 (66%) 56 (70%) <.001 <.001 .001 .63
Disease duration, 96, 12) 10 (6, 12) 8 (5, 13) .63 N/A N/A N/A
n=259
Pathological data
Brain weight (g) 1080 (942, 1200) 1200 (1100, 1300) 1180 (1080, 1300) <.001 <.001 <.001 .032
Postmortem 74,14 6 (4,12 11 (6, 20) .064 21 12 .058
interval (h),
n =252
Concurrent path- 163/217(75%) 42/195 (22%) 7/80 (9%) <.001 <.001 <.001 .019
ological AD (%)
Braak NFT stage V(Iv, V) IV (Il, IV) IE(l1, 11y <.001 <.001 <.001 <.001
Thal amyloid 5(4,5) 3(1,5 1(0, 3) <.001 <.001 <.001 <.001
phase
BLBD/TLBD/ 25/91/101 (47%) 12/58/125 (64%) 18/31/31 (39%) <.001 .001 .055 <.001
DLBD (% DLBD)
Substantia nigra
neuronal loss
Ventrolateral 2 (1.5, 2.5) 3(25,3) 3(3,3 <.001 <.001 <.001 079
Medial 15 (1, 2.5 25(1.5,3) 25(1,3 <.001 <.001 <.001 A2
Putaminal TH-ir (%)
Dorsolateral 6.2 (3.3, 12 29 (1.7, 5.6) 2.8 (1.7, 4.6) <.001 <.001 <.001 .62
Ventromedial 10 (5.7, 14) 10 (5.9, 14) 9.3 (5.7, 13) .86 N/A N/A N/A

BIE (%) FdrhoefE (WU ARIHPE) %787 . JEMEFRMIER : h =R, LBD =L ¥ —/MAJ% : D =38415ER], P+ D =
IN=F Y S AL+ BAGER, P =/8—F VY= XA, THAr =F R Y YL FRF YT —EREGNE AD =7V Y/ <=,
NFT = fli#eERHEL L. LBD @434 : BLBD =Ji#4%!, TLBD =#417%!, DLBD =U'F A%,

Figure 1 ImageScope =AU\ &HWRREICHE T2 FO> e FOF T —EREEYE (THIn OEGREITCREE

FEEZ 21 -OCOFFEENHE. (A) KO (B) 1 #WHOFOT > ROF T —EOREMEBCERR 271308
LANIVTCRY . ETHLE—/MAMRORTRILES (B) Tld, #HEZMICERRBE (A) EO®ICHENT, &L
AR TIHODE THIr DIRTARDOND, FEHIANERELT, ETHLE—/MERTH, BEAARR GRRTEA
FEREEE) O THAr idR7=N T2, (C) | IREDIRCEA ZHEEIEE/MIERZ RS (). BIMIERIE, BEBOKETHE
ATEEE [RAL ()] EHRBORTEAZEE BRAL (D] Thd. BEETTIE STURICEWTTF—FT77h,
KIFHR S KFOMBZFH TREL /2 BRIEESSD). (D) THir ORIETIE, 8722 AR 21— 3 & EDL7ILT
DALEFEB L BEEI IO 7INI) A LEHARZTA AL, 1>/)N\—X (inverse) E7¥IL (FBERR) &
BREIEIL GEeRR) 2ZL5IKIEICLY, BBOREBRISE I (FERR) ZEELTZ. AAIOKOET
UEZRY (BE) EALRAMAMISIORAREZRT. BEICETL2 21— OVFEOFEENTEZRT. #
BEMICERLXERA (RO7 0, F) TRBREBEZRT _1—OVHEEICAONDD, LE—/MIRTIE, BF (X
a71, G), #%FE (X072, H) $KXU0BE (RO7 3, ) OZFE_1—AVEELH#OND. AT—ILN— A~
C=2mm, D=100um, E=1¢cm, F~1=250 um,
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Parkinsonism Without Dopamine Neuron Degeneration in Aged L-Dopa-Responsive Dystonia

Knockin Mice

*Samuel J. Rose, PhD, Porter Harrast, BS, Christine Donsante, MS, Xueliang Fan, PhD, Valerie Joers, PhD, Mali G. Tansey, PhD, H.A.

Jinnah, MD, PhD, and Ellen J. Hess, PhD

*Department of Pharmacology, Emory University School of Medicine, Atlanta, Georgia, USA
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bHF, HR NI V= 2—u rOENE R THTRIERE
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W, YR T RHEN RS AAEBTERIEIR S BOS I
WX 2 EMIRO SN L5725, F/83I Y DiZ%H
K7 T= 2 MRS B BUS IR BE - TR L 720
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AWFETIX, BIETEHELZS Y AEFIVIZBWTY A
h=7 &8 —F 0 VIRBEIR (321258 (hypokinesia) ]
DB END TR LIz KETMIZBWT, Ihb
DFERIE P28 3 EB MR O ZEE 2 D IFB L
L-RAXBUSEY A M =7 BEDN—F 0y = XL D5EH
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Figure 2 L-N/SRISEZARNZ7 (DRD) ¥ AISINBICHE > THEEERD. (A) DRDYVA [EER 50T (20T, #30)] H&
VEENYTA [RESROGI (AT, M200)] OFRF—T> 74— NICHIFTEH5TEEE 1 BREICHAEVEImEICEEM L2, BEF
A x BSOBELRBEERNENSRBOOSN (Fres =585, p <0001, ZTEBRERE ANOVA), 11 B#®O DRD ¥ ATILEHT
¥ (£8), 12 7BHO DRD ¥ ATIKEEETH#&# SN (b < 0.001, DRD Y7 ABRICH TS Tukey DEEIEE). (B) DRD <
UABLOEET T ADBFRBEORAEENE, 3088 [DRDOX VAT (ML, MAML), FE<XVATE (10T KeMm] &
KO15 1A [DRD~Y AT (ST, 4T), EREXTVAI0OME (4L O] (CHWNT, YT AOEERE TIHMEL /.
DRD Y7 ATIE, BEFHE x BHOEERBEERHERISRBOSN (Fizr =831, p <001, ZTE & ANOVA), EHERIL 156 15
ECH LT 3 HABICEARTIER L TLV= (b < 0.001,DRD Y7 AEAICH TS Tukey DEHRIETE). 15 » B0 DRD YU AICH T,
L- K/X5 mg/kg DAASIR SIS &V BEERIBEEICAEHE L7 (0 <0.001, MISDH 5 Student H1&%E) . Fi9{E +SEM &R 7. **p < 0.001,

A anti-TH c DAT immuno-intensity (% normal)
. 50 100 150 200
b
Str [ Normal
I DRD
D TH+ Neurons x 1000
10 20 30
€  —
s 4
%y B
N
B anti-DAT E Fluorojade
Normal Normal DRD
£
\

Figure 3 15 »B#5D DRD ¥V AICE T B BEMEAEEEDO R, 15 HABOIEEY 7 AE KV DRD ¥ 7 ADIRSEE T /ZISHNICE
% (A.B) FOY>bEROFTZ—F (TH) (A) £EERI NI URAR—%— (DAT) (B) TRELELARERNTHE (RT—IL/N\—
[$HREAR 1 mm, F% 200 um). (C) DAT DREREREALEENTAEDLETRY (%) [DRDVTA4ML (§RTH), EEXY
A4 (TRTHE)], DAT DEREAEREICET Y 7AE DRD Y7 AEDB TEREIEAONEDI D/ (0 > 0.05), (D) THEBMH=1—
O O FRIRERNICK 2% [DROYTABME (§NTH), EEYTAGIE (M5, M 10L)]. BEMEL (SNe, p > 0.1,
Student t#&E) A= (VTA, p > 0.1, Student t#&E) OWLWTHICHEWNTH, EFVTAE DRD Y 7AD TH Bt s
BEEADNBI D, FEE SEM, (E) ETHOEMERE T 57/, DRDY TR (BL) LIEHTYTA (BIE) OREY/RSV
IC&MHa~ Y FEH 7z 6-hydroxydopamine (6-OHDA) 52w b (1) OB—REY)HF% Fluoro-Jade B THE&B Lz, EENTAE
KU DRD ¥ AD SNc @ Fluoro-Jade Z& T Fluoro-Jade B IEH MR D2 2DICK LT, 6-OHDAEEYTAD SNc T
|3 Fluoro-Jade TH<IEH I N2 R on/z (AT —IL/N\— 40 um).
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Intrinsic Brain Connectivity Predicts Impulse Control Disorders in Patients With Parkinson’s

Disease

***Alessandro Tessitore, MD, PhD, Rosa De Micco, MD, Alfonso Giordano, MD, PhD, Federica di Nardo, PhD, Giuseppina Caiazzo,
PhD, Mattia Siciliano, Manuela De Stefano, Antonio Russo, MD, PhD, Fabrizio Esposito, PhD, and Gioacchino Tedeschi, MD

*Department of Medical, Surgical, Neurological, Metabolic and Aging Sciences, University of Campania “Luigi Vanvitelli”, Napoli, Italy
**MRI Research Center SUN-FISM, University of Campania “Luigi Vanvitelli”, Napoli, Italy

78— F ¥ V9% (Parkinson’s disease; PD) & T N
2N AT XD 1 B )4 B E (impulse control
disorder; ICD) AE U 2% E0% %o AL TIE, ©Hk
PR RE Y MRI 2 W, AR5 PD & 2 3 R (12
RS 3 vl FoHR 1 B A £2 36 3B R o0 3 ik R A 391 ) ep i
ICD ZZH L7zar—MeRI L aho7zak—MIE
WC, RERBIAIRE O NAETERN A v b7 — 7 56 & HLi
L7z

SH A PD BE 306 & bz~ v F S MEH
HERE B 20 BIIC BT, BBRBIMGRF O 3 7 2 7 MRI
1] {5 2 AT L 720 ICD O A Mk & a6 B 3 A I o i 2
%, Questionnaire for Impulsive-Compulsive Disorders in
Parkinson’s Disease Rating Scale |2 & 1) 3ili L 7z #5965
FB L UHBRATE L~V OB AT 2 >, 2
DEEA Y M T — 7 WO GOAZHRE L,
72, Ay b= G BEHTHEK L, S512
%44 Cox M) €7 V& vy, 1ICD OFEHUTHT 5
ERBAGAIG O F MK F12 DOV T HBET L7z,
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JBBRFHACREC ICD 25380 5172 PD BE T, o bh
%Mo 72 PD BEIZHAN, HEBRHBIFICBWTT 7 4+
ME—=FAy bT—=2 EHMOBRETRAY FT—2
DFEEHMET L, WEEAY bT =7 OfEREA LT
Wiz, TIANVME=FNR Yy FT—27 [PRFETTRA Y
b7 — 27 BOKAE BRI, ICD ORI E A I L 72
(p < 0.05, %% 8 Cox LBINF—FEFI),
RIFROFERD S, 3 DOKBUER v + 7 — 27 ORNKS
BOFED, o83 AMEBEFER G-I ICD & 53
T 5 &Pl SN L EH RS PD BEORHYFT R TS
52 ENHENIT R o7z, WHE LT, Ihb0EHkE
RBHA Y b= BLUWBRA Y N T =728 B H
HDZALA, ICD DFEHDOWIENNA + = —h —hDH
727 ) A7 WT-CTH LRV R SN b,

(BE&R LA SEFD
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Figure 1 FBEFREHCE T OREFORY NT—IFEEDZE(L, (A) ICD PEdHoN/zEE (ICD +) EBHoNhEDo/zEE (ICD —)
EOMICBIFDFRREITRIY NT—F, FTFINE—RZY NT—2, BEUEZY ND—JAOEMOEEDEREZ (0 <0.05, 1E%E,
BIER) . AROET ST, B a 9 (ICA) OFz Ad7%xRd (OFC, ICD+ :37%£20, ICD—:1.7£18, HC:32+17,
MTG, ICD + :05£19, ICD—:32£25, HC:1.1£14, #giE6, ICD +:25£18, ICD —:58%£29, HC:4.7+22, SMG, ICD
+:04%12, ICD —:25%14 HC:1.7%£1.1), SN=ZMXRY NTJ—72, CEN =fhRETHRZY N T—2, DMN =77 # )L b E— KXW
hNJ—2, OFC =ERERTSERE (orbitofrontal cortex), MTG =={il5aE] (middle temporal gyrus), SMG =#& L[|l (supramarsginal
gyrus), r =4, | =%,
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Figure 2 ICD +3£(CH1F2 (A) &HEEFBEIFD SN/ICEN O KT —JfifEE D z A7 £ QUIP @ ICD IBAA D7 (QUIP-ICD A7),
(B) BE&REAMEEFD DMN/rCEN DX KD —IRfEED z A07 & ICD FIRE TOHAR, (C) ICD FIRAFD LEDD & ICD IR £ TDHAM]
DOEREEEM. SN =8ZM vy hTJ—20, CEN=hRETRZREXY NI—7, DUN=FT7FINE—RZY NT—2, r=FA4, | =7,
QUIP = Questionnaire for Impulsive-Compulsive Disorders in Parkinson's Disease, LEDD =LA K/\& 1 HEZE,
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Survival in Patients With Parkinson’s Disease After Deep Brain Stimulation or Medical

Management

**Frances M. Weaver, PhD, Kevin T. Stroupe, PhD, Bridget Smith, PhD, Beverly Gonzalez, PhD, Zhiping Huo, MS, Lishan Cao, MS,

Dolores Ippolito, MPH, and Kenneth A. Follett, MD, PhD

*Hines Veterans Affairs Hospital, Center of Innovation for Complex Chronic Healthcare, Hines, Illinois, USA

**Loyola University Stritch School of Medicine, Maywood, Illinois, USA

N BRI AT (deep brain stimulation; DBS) 1% 3 B #% ik
W L CEHED»ORIIM R EHIET 5 2 LAVRE N
Twb, UL, BEOEMLWEIEEL RIZTTHrEHR
IR TH %, RWFFETIE, DBS 2 %F72/8—F v
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ZF TR WPD BER XD S ALFHE (B 2
Ehorz PP = 22011 (EHERE=464) H (63
) %t 2,063.8 (BEHERZE = 47.7) H (5.74F), p = 0.006
(Kaplan-Meier % & FF f$#E) , /N — FEH = 0.69 (95%
BIHIX T 0.56 ~ 0.85) 1o “FIFECAEHIZMAE CRART
b [Theh, 765 (BEHERFA72) W& xF 759 (B
W7 8.4) ik, p = 0.67], i b % 0> 123ELHIEZPD TH - 72,
R
Gtk %~ v F 347 DBS RENED BHRE L KL 728
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Table 1 ERAIT7 Y Y F 2 JEOENDBEER

Medically managed group,

DBS group, n=611

Patient characteristics n=611 Mean (SD) or n (%) Mean (SD) or n (%) d (%)
Age, y 65.5 (8.9) 65.6 (7.6) 0.001
Race

White 586 (95.9) 589 (96.4) 0.03

Black 8 (1.3 11 (1.8) 0.04

Other 17 (2.8) 11 (1.8) 0.07
Charlson comorbidity score 0.51 (0.9 0.46 (1.0) 0.02
Distance to nearest VA PD center (PADRECC) (miles) 452.0 (343.1) 416.6 (292.1) 0.04
Distance to nearest Medicare facility (miles) 9.6 (7.7) 9.6 (7.0) <0.0001
Depression diagnosis in year prior 183 (30.0%) 189 (30.9) 0.02

d (%) =#HZE# b7 (standardized difference)o SD =HE#E{F7, PADRECC = Parkinson's Disease Research Education Clinical Care Centero



VA admi&_"nistr.?tive files VA Fee Basis(claims) CMS claims data
(utilization) N=15,209 N=256,646
N=117,932 I
Merging by SSN
N=300,196 unique patients
Exclusions:
Non-Veteran N=11,554
——1 Onlyone PDdiagnosis N=49,610
DBS procedure priorto 10/1/06 N=1762
Age <41 at firstidentified PD use N=238
DBS N=1723 Medically Managed N=212,389

Patients had evidence of PD
visits/PD medication® for at
least4 of prior5 years
before DBS N=869

Patients had evidence of PD
visits/PD medication*in4of 5
years prior to index date
N=88,270

Exclusions for dementia, stroke, cardiac
pacemaker, cardiacdefibrillator or
cochlearimplant

Medically Managed=42,098; DB5=243

Cases kept after multi-
step matching (first PD

utilization +/- 2 weeks
of DBS first utilization

N=80,742
Caseswith zero costs for
DBS were excluded N=7
Exclude if DOD=index date (N=47 Medically
Managed) or survival days <0 (DBS=1;
Medically Managed=18)
Medically Managed
DB:::ﬁo;Lon Cohort
N=38,644
1:1 match withoutreplacement
N =611 DBS;
611 Medically Managed
Figure 1 27R— b
Table 2 DBS # & NRHRER D EE DR

Study outcomes Medically managed DBS P value
Median survival
Days (interquartile range) 2202 (2,104-2,441) 2614 (2,439-2,826)
Years 6.0 7.2
Mean survival
Days (SE) 2063.8 (47.7) 2291.1 (46.4) .006"
Years 5.7 6.3
Age at first available PD visit® 62.8 (SD = 8.8) 62.8 (SD=7.6) 89°
Age at DBS or index 69.2 (SD=18.7) 69.2 (SD=7.4) .90°
% Died 35.0% 27.5% .002°
Mean age at death 759 (SD=18.4) 76.5(SD=7.2) 67°
Hazard ratio Reference group 0.69 (95% Cl 0.57-0.85) .0004

SD =fZH#eff7%, SE =fgife
S AEOF— 1L 2001 4E 10 H 1 HETOR, EDDITHIENTRETH o720 TN% PD FIERAEMOME T 5,

P IHBDD B 1 FRE
‘McNemar BE o

BE, CI =1EHIXH,

Kaplan-Meier Hi# (FTHYID 7— & 2 ELHA 5 HH0E)
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