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Consensus Statement on the Classification of Tremors. From the Task Force on Tremor of the
International Parkinson and Movement Disorder Society

*Kailash P. Bhatia, MD, FRCP, Peter Bain, MD, PhD, Nin Bajaj, MD, PhD, FRCP, Rodger J. Elble, MD, PhD, Mark Hallett, MD, PhD, Elan
D. Louis, MD, Jan Raethjen, MD, PhD, Maria Stamelou, MD, PhD, Claudia M. Testa, MD, PhD, Guenther Deuschl, MD, PhD, and the
Tremor Task Force of the International Parkinson and Movement Disorder Society

*Sobell Department of Motor Neuroscience and Movement Disorders, University College London (UCL) Institute of Neurology, London, United Kingdom
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The Nasal and Gut Microbiome in Parkinson’s Disease and Idiopathic Rapid Eye Movement

Sleep Behavior Disorder

*Anna Heintz-Buschart, PhD, Urvashi Pandey, MS, Tamara Wicke, Friederike Sixel-Doring, MD, Annette Janzen, MD, Elisabeth
Sittig-Wiegand, SN, Claudia Trenkwalder, MD, Wolfgang H. Oertel, MD, Brit Mollenhauer, MD, and Paul Wilmes, PhD

*Eco-Systems Biology Research Group, Luxembourg Centre for Systems Biomedicine (LCSB), University of Luxembourg, Esch-sur-Alzette, Luxembourg
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Quality of Life Outcome After Subthalamic Stimulation in Parkinson’s Disease Depends on Age

**Haidar S. Dafsari, MD, Paul Reker, MD, Lisa Stalinski, Monty Silverdale, MD, Alexandra Rizos, MSc, Keyoumars Ashkan, MD, PhD,
Michael T. Barbe, MD, Gereon R. Fink, MD, Julian Evans, MD, PhD, Julia Steffen, MD, Michael Samuel, MD, PhD, Till A. Dembek, MD,
Veerle Visser-Vandewalle, MD, PhD, Angelo Antonini, MD, PhD, K. Ray-Chaudhuri, MD, PhD, Pablo Martinez-Martin, MD, PhD, and

Lars Timmermann, MD, on behalf of EUROPAR and the IPMDS (International Parkinson’s and Movement Disorders Society)

Non-Motor Parkinson’s Disease Study Group

*Department of Neurology, University Hospital Cologne, Cologne, Germany

**National Parkinson Foundation International Centre of Excellence, King’s College Hospital, London, United Kingdom
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KifFZeD HWZ, 78—F > V9 (Parkinson’s disease;
PD) BT AW MIAIKE TH% (subthalamic nucleus; STN)
D S A AT (deep brain stimulation; DBS) #2128\,
i & L COEGEOEDERIC LD &) 1IHRIF 5 2 0%
AT AHIETH S,

ij il STN-DBS % 52 | 7= PD M # 120 ] & X 4 &
L. ZHisgdtMonim EEmlae L 7.
PDQuestionnaire-8 (PDQ-8), Unified Parkinson’s Disease
Rating Scale (UPDRS) Part III ( 3& By #% fiE ), Scales for
Outcomes in Parkinson’s Disease (SCOPA) (GEZHHEREIRTE,
HOHE, HEEFHE), LA F/SRE 1 H R M
BLOS » JRoBEHRAR L 720 BEFRAR D
HRZAtid, Wilcoxon £ 5 MARHRE & £ 5 HERIZBY
3% Bonferroni DIEIE T L 72 FHEME TEROE
BRERT D720, BHE 3 OOEMRE (59 T, 60
~ 69 %, 70 L) IZHFL o BEZEALIE Wilcoxon
P ARG E, 1 [ 7513 Kruskal-Wallis B2 CIET L7z,
BERBUSEDTR S NI L7 = 7 b A A TRHli L 720
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PDQ-8, SCOPA GEB) G PfE), SCOPA (HHAIHEIE),
LA F/S3Rs 1 HHEIE, aF8— M eRe$RToERK
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7ZL, PDQ8IIBIFTAHLZT =7 PH A XX 59 ELLTD
ERBETARE L, 60~ 69T, 70 ETIX
INED o Tz, E 5T, PDQ-8 O FHISAEN TIX, 59 ik L
TOEEIT B TRRAERE & R % B < 2T
HeWEFROON-DIZH L, 60~ 69 KD HEHET
Fa3a=br—var, HEEHIEBLUAT 47~
D&, T0BULEOBE T HHAEIEB L AT 1
TR OBHYEE LT,

b S L L o e e e
ibA A

AEOE, EBGOHE, H W AEGEIEE, WA STN-
DBS %, T XTOEMHFEO BT THBEICLWE L2205
FEEARVER IR E, B0 5 A R34
PHETH Y, X )IRFEFEO IR CAIE ORI Y ED A
b7z,
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Change in Parkinson's Disease Questionnaire-8 Summary Index

Figure 1 59T (FE&OHKR), 60 ~ 697 (FEDMHMHER). 70mUE RE D) O HE D Parkinson's Disease
Questionnaire-8 Summary Index (PDQ-8 SI) OZEALICEI T B2RFEDHEIM. 59 MUTDRETIE, REABEROELADS T MR
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MDEETIFH 50%, 70 mlEDBETIEHK 45%DHTH D7z,

E]
@ -
T w8 %  #x * ke Wk kK a Visit
= Y gty Lot Wt W
2 o %  MBaselne
] 2  [EFolow-up
E - ;
g g
b 2
2“’
'.‘uﬂ'h * * ke 3
[ —— —— [ uian. sm
8 ™ CQ
% o 23
- is
2]
@
g o
o € * * s
o I e o
L §
§ :
g .. g
x £
[

T

A . o
DL Social  Communication Stigma

Domain
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E& (emotional well-being), Social =#t£A95#E (social support), Discomfort =& FMAHRE (bodily discomfort), * I(FEERE
1t (0 <0.05), * IFBEICEBRZ (0 <0.001) ZRT (Wilcoxon FFEIIBLIIRE). 59 mIAT DB Tl IEHAVEREE & BAIHEE
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Predicting the Onset of Freezing of Gait: A Longitudinal Study

*Kaylena A. Ehgoetz Martens, PhD, Emily L. Lukasik, MBMSc, Matthew J. Georgiades, BSc, Moran Gilat, MSc, Julie M. Hall, MSc,

Courtney C. Walton, PhD, and Simon J.G. Lewis, MBBCh, MD

*Parkinson’s Disease Research Clinic, Brain and Mind Centre, University of Sydney, Sydney, Australia

T AR, REWIZEZEOR 0% IFHIET 5 75—
¥ >V V¥ (Parkinson’s disease; PD) Db L WIEIRT
HBW, §TLARDIIED T & FIEICE S £ TOREEE
W72 AT OB EIRZ B WX E bOTH B,
AW OHMWIE, PDEADV T AREFHIET L ETO
BATHORKENT -5 2REaT562ETHL, NI
D, TLARICEATTEREFE L, DB 14ERICT
CHRERIET S [V AZHEW] BEZIFET ST
ETNZRET o

PDEHE 21 2R & Lo BB & O
VX9 % RRERBA 4f
LIBHFHARFOME IO S, BE R 3L (F
CAHRDIEFEIER] 88 B, § { ARDIIEIZE - 72T
B4 B, 3 < ARDFHEH 92 H1) o £ 1 4FE DRI % &

Freezing of Gait-Questionnaire JH H 3

WC 2 [, GEEIEERE, FRANERRE, A, IENROMEISICB
F % WIHDOFHMIE H 2 M5 L 7zo
OKEYWORD © /S—F>V > fm d< AR, BANHEAE
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A, RREIR, AT BIEEIR, EE) o RRWAEL, I
HERRY) D B2 HEJ) (attentional set-shifting), %75 D&
MEHZELRT Y AT 4y Z7HRET VLD, DB
TEEMICT S ARERIET 2 BE (FE70%) & RE
LawEa (FE0%) & FHllTE7, Fic
of Gait-Questionnaire #& A I 7 & Hospital Anxiety and
Depression Scale DALY 7 ¥ a Y ORI TIEMEII % T
WHFTHY, ShoDRaT7TOAEZHCEEEICEV
ThH, D15 » AT K AR ZFIET 2 22>V T
HEIZTFUTRETH > 72 (K% 82%) (Hosmer-Lemeshow
Tﬁm)o
ﬁﬁﬁn@fﬁ%%?ﬁ)%, DB 1 AR K AR ETIET 5 8
BORTGERET DT LITTETHY, T ALDHE
FEEZELED, EHITETHT272008MNE/K- 7
MAEERBL) DI EIRBEEINS,

(B8R g BS)

, Freezing

. A&k, BF), ER



ISO p<0.001
160 Hﬁl
140
~120 5 o
3
<100 I
. T
= 80
=
= 60
40
20
0
Baseline Follow-up

O Non-Freezers
B Transitional Freezers
B Continuing Freezers

Figure 1 I ARDREICESBITHITIE, BIEEER, JE
FIEG EDLBICE W TEREMRY)E 27 (attentional set-
shifting) MEEHN KV BEZETH >/ (Bonferroni DEEEEN) .
72720, SEBRIARFCZ DERFRD SNED D,

Table 2 < ARDEEECRIEEER, BRBERELT

RERRSEIR & DRI EME
FOGQ-Total (severity)
MMSE —0.409°
TMT-A —0.288°
TMT-B —0.2182
Digit Span Forward —0.232°
Digit Span Backwards —0.245
LM-I —0.305°
LM-1I —0.272°
HADS-A 0.206"
HADS-D 0.499°
RBDSQ4 0.185"

4 p < 0.05 (HIBIFEHT)
®p < 0.01 (CHIBISEAT)

}_.

HADS-A
LS

Baseline Follow-up

ONon-Freezers
O Transitional Freezers

M Continuing Freezers

Figure 2 9 < ARBDRIEICES/=BITHIEIFHAITIE, BB
PRBS RIS, FEREFCOLRICBEVWTARD K IBEET
Hol=

Table3 ¥ <ARICEIT HEENERE JOIREBERDF AR T

B (SE) 0Odds ratio 95% Cl

Age 0.11 (0.06) 1.11 0.10-1.24
Disease duration 0.15 (0.09) 1.16 0.98-1.39
TD/non-TD ratio —1.60 (0.93) 0.20 0.03-1.24
FOG-Q total 0.85% (0.33) 2.34 1.23-4.45
TMT B raw score —0.02 (0.01) 0.99 0.97-1.00
HADS-A 0.92% (0.28) 2.50 1.46-4.30
HADS-D —0.32 (0.17) 0.73 0.52-1.02
Constant —7.94% (3.58)

R = 045 (Cox & Snell), R* = 0.64 (Nagelkerke). Hosmer-Lemeshow
BoEDOBETE : X5, = 583, p = 0.56

¢ Wald #iqtit : p < 0.05

TD = 3 % 8 {7 & (tremor dominant), FOG-Q = Freezing of Gait
Questionnaire, TMT = Trail-Making Test, HADS-A 3 & Y -D =
Hospital Anxiety and Depression Scale DAL B L) DT 237



10

A\ e -

LE—/MBRIBICEITS 7 I s MG Y EHED
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Distinct Patterns of Amyloid-Dependent Tau Accumulation in Lewy Body Diseases

*Seung Ha Lee, MD, Hanna Cho, MD, Jae Yong Choi, PhD, Jae Hoon Lee, MD, Young Hoon Ryu, MD, PhD, Myung Sik Lee, MD, PhD,

and Chul Hyoung Lyoo, MD, PhD

*Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea

LY —/MEFETIE, VE—/MRIRZEISIAZ, TIVY A
< —JK (Alzheimer’s disease; AD) JRELOIETH AT 3
A R BBEE MR ERRAMEAESS LT LIERED b b,

Movement Disorders, Vol. 33, No. 2, 2018, pp. 262-272

b i il bt bbbl
RWFZETIE, BARENLEF THDL/85—F Y VIR
(Parkinson’s disease; PD) R & 12 B, 3851 H% ik i & %

P9 PDEE 226, DLB B E 18 B Z x5 & Lz, X

B =-mmmmmmmmmm s 5T, WD 720, AD MBH 25 1 & o B Bk
L ¥ —/MERIZEHE (dementia with Lewy bodies; DLB) %2 5B D RHZE Lze &BNSx LT BF-AV-1451 B L O
iDL ¥ —/MEIRIZ BT 5 & R/ NF — 2 %, invivo D BE-florbetaben PET $Rf% 2 20t L, Bz E kA i % 4 T
BE-AV-1451 PET #f% %2 W CHE T2 2 L 2 HWE 35, THEL 72,
Table 1 B#EBEEFHOSTR
HC PDNC PDCI DLB AD
n 25 12 22 18 25
Age, y 732%35 676 6.3 71.3+68 733x83 74.0 £ 4.0°
Gender, M:F 10:15 7:5 7:15 11:7 2:23%
Education, y 10.8 +5.1 10.5+4.0 88+54 9.0+43 8.8+63
Duration, mo na. 42.1+349 76.8 £ 60.9 28.3+19.3 42.7+193
Clinical symptoms
Cognitive fluctuation - 0 (0%) 3 (14%) 14 (78%)° -
Hallucination - 0 (0%) 5 (23%) 9 (50%)° -
Parkinsonism - 12 (100%) 22 (100%) 16 (89%) -
RBD - 3 (25%) 8 (36%) 15 (83%)" -
Assessments
MMSE 2712+22 27.2+19 22.7 +58° 19,5 + .22 19.4 + 59
CDR-SB 0 0 33x37° 5.4+ 4.8% 51x27%
DS-BW 3407 40+13 26+18 26+12 25+17°
BNT 484+75 493+51 39.6 +13.1% 33.8 +8.3%® 31.8+9.9%®
RCFT 323+43 325+28 22.4 +10.5® 20.0 +9.1%® 248 +9.9°
SVLT-DR 53+1.9 54+13 2.7 £ 2.4% 1.4+1.9% 1.0 £2.2%
RCFT-DR 10.8+5.3 13856 79+6.7° 59+55° 3.3+4.2%
COWAT 154+ 46 12.8+39 11.3 £ 6.3 9.1+3.8%® 89+32%®
UPDRS motor na. 258 +11.3 329+ 146 20.6 + 14.6 na.
ApoE €4 (%) 6/25 (24%) 2/12 (17%) 8/19 (42%) 7/18 (39%) 14123 (61%)™
Amyloid positivity 0 (0%) 0 (0%) 7 (32%) 10 (56%) 25 (100%)*
Treatment
AchE inhibitor (%) 0 (0%) 0 (0%) 6 (27%)® 17 (94%)? 24 (96%)
Memantine (%) 0 (0%) 0 (0%) 2 (9%) 6 (33%) 10 (40%)*
LEDD, mg na. 471.2 = 454.8 681.0 + 476.6 150, 500° na.

HC = 1@ i X (healthy control), PDNC = iBHIBEREATIEH Tdh % 7¥—F >V V9§ (Parkinson's disease with normal cognition),

PDCI =

FRABERERE S 2 £ 5 7 X —F 2V V9 (Parkinson’s disease with cognitive impairment), DLB = L &' — /MY

ZHVE (dementia

with Lewy bodies), AD =7 )V V"4 < —¥j§ (Alzheimer s disease), RBD = REM HEIRATEISEHE (REM sleep behavior disorder),

MMSE = Mini-Mental State Examination, CDR-SB = Clinical Dementia Rating sum-of-boxes, DS-BW =

MG AR AT - e (Digit

Span Backward), BNT = Boston Naming Test, RCFT = Rey-Osterrieth Complex Figure Test, SVLT-DR = Seoul Verbal Learning
Test-Delayed Recall, RCFT-DR = Rey-Osterrieth Complex Figure Test-Delayed Recall, COWAT = Controlled Oral Word Association
Test-Semantics, ApoE =7 RV REHEE, na =#%4%¢73, AchE=71tF )3 YT A7 55—+, LEDD = LK /365 1 H

M=

@ p <005 FIEEFEEREDOLE (—ITRESHOHTE Tukey HEIC & BB E 7213 e MUE T 7213 00 WE) o
® p < 0.05, PDNC XM BFHME DO (—TCHLE SN & Tukey IS X B2 FHILE 2213 o E T 7213 X E) o

LR R THEF S T2 DLB BEIZ 2 HlOoATH - 72,



HER =mmmmmmmmmmmmmmmmmmmmmmmoo oo oo AL 7co ARAIBREDTILHE TH % PD A, AlIBRAERLE
DLB B& T, EENREEL LKL GA, —RI&IE 2D PD BEB L ODLB BEO 7 I u A FEMUHIX

EE, —UHLIET, BUHMBEEL T SFAV-1451 86 SF-AV-1451 #60 RRETR S o 12
BEODEPE EASED SN, SERBIIOCTH 8 -

L, FAREOONGEL o720 TOHIBLTITAL N DLB B #13 AD B¥ L 1Z 87 % BF-AV-1451 fiH /8% —
k> DLB ¥ TIE, fH o RE: L o gl ‘iswflﬁll;‘ YERRL, —REEOFRAIVEETHY, —F, M

FIRICA B RE LANRD S (58T, VAR EO RIZ L) B2 Wi ielrdH 5, LE—
BB & —RBEHTIIADBEFH LD D .%M#ﬁ A IMEIFANRY -5 L TRY T ERPINT 525, LE—
AONTze —H T, HMIlB X OHIMIBAZE R E oS A, IMEIRIZ BT BHZED Y 7 ERITIET I 0 A FAEE
AD BEIFI EWHFE TII L h o7z, DLB BHE TIE, HIHLE B &2 RIS WREEYRD 5,

FZ B @ F-AV-1451 #& & 7% ¥F-florbetaben % & & B % (B2aR - T H &2

O KEYWORD © L E—/MARIRAE, L E—/IM&RK, '8F-AV-1451, &7, PET &%

PDNC PDCI PDCl-ap- DLB-ag- PDCl-ap+ DLB-AR+

a: ch, A 3e A #£0
YK n (n} {E?, 38 i !3‘,

4% Cifi? (I, 4
@ WO W
N U JUR | UL R e

AL i.!"’ d"& e “‘!"-.;' “’!'*

1
o

" SR U R o A
VS BVS SVe WS S VS

; ;r s bt e 0 "i ’
& I' J m Ny See L-J’ Figure 1 &ZURFORGIERS KOME

MEICE D T BF-AV-1451 IE 2L ER
WiA# g~ 7, PDNC 75 DLB A

N m . DL E—/NMEFANRY b T LOERIC
S Sl N | QDT AT A « ll o T EF-AV-1451 AN ERT B
- , PR (PRDONB. HC E7 304 REHD
',-J.‘:.‘;-_ /= ,f*..- '-A -L._ Qi ;Z:-,-._ /= ﬁ /) f"};ﬁ PDCI % &0' DLB £ ORICIEBIS h s
; = ﬂ BRODEFHBHIC, 7I01 KR
@ ,@ @ @ 7\ @&@g P ©PDCI 5V DLB H& T, [EED
st b il i CF-AV-1451 54 ER B
o Pl 515, TEYNEAELT, DLBAB

A A=) &= : .-\ _A%A% % 2 E
8 5 E\ S 8 5= e e Lo Le 3‘-—@ +BEONEER EOREL, AD B

DOARE KO TRIBRER EDOFERRE

b ab &b @b db @ & & o S
W W W W W7 W7 W7 W7 € BERUAAELERT. HC =fE%

_ 558, PDNC =RAMEHSERTHS
AR Ak 2k Ak 2k Ak " ﬂm QQ- IN—%>J >k, PDCI =RAMEERE
\ YA TATA Y, ! SV VARl i/ —F>VU i DLB=LE—/h
L 0“ 1AL 133‘ h‘ ¢4 51: HRERBAE AD =7 LY /N1 TR,

AB—/+=7304 Nk /B
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BioFIND WFZEICE0 2 i, MRS X MR i, ¢
A F2—H—E—F 'V VKD HRGR L OB

Cerebrospinal Fluid, Plasma, and Saliva in the BioFIND Study: Relationships Among

Biomarkers and Parkinson’s Disease Features

*Jennifer G. Goldman, MD, MS, Howard Andrews, PhD, Amy Amara, MD, PhD, Anna Naito, PhD, Roy N. Alcalay, MD, MS, Leslie M.
Shaw, PhD, Peggy Taylor, ScD, Tao Xie, MD, PhD, Paul Tuite, MD, Claire Henchcliffe, MD, DPhil, Penelope Hogarth, MD, Samuel
Frank, MD, Marie-Helene Saint-Hilaire, MD, Mark Frasier, PhD, Vanessa Arnedo, MPH, Alyssa N. Reimer, Margaret Sutherland, PhD,
Christine Swanson-Fischer, PhD, Katrina Gwinn, MD, The Fox Investigation of New Biomarker Discovery, and Un Jung Kang, MD

*Section of Parkinson Disease and Movement Disorders, Department of Neurological Sciences, Rush University Medical Center, Chicago, Illinois, USA

MFEEMENA, < — T — & 3—=F Y V9K (Parkinson’s
disease; PD) OEBpSEIRB X OFEEBYSEIR & 0 B %
a3 %,

PD & T, BEBE (cerebrospinal fluid; CSF) H -3
R VA R S B ISR TR LT
A%, IMAE B X O o> X 7 LA VRIS X ) miRE
EHTEDDEPITOWTIL, i d d 5o A3 (CSF,
M, WER) RBICBIFS oy X7 LA OB A F
~—7— X BTIAR, ¥y By, U~
Bt s ) %) MoOMBEIcOVw T, Haicidimsh
TWhRWV, INHEDNA F<—Hh—& PD DFKIGEE D
YD, REAHTH 5,

BioFIND W 72 3 Ak B B IFZE T 0, HHEEEEEITH o
PD BEB X UG 2 < v F S8/ R E DR

Movement Disorders, Vol. 33, No. 2, 2018, pp. 282-288

B ENA = — T — DR IRGES L 720 AWFJETIE, B,
W, CSFHNA A ~v—h—%EREL TP X LA
YIRBER K L7z, PD BB TIE, CSFHINA A= —7 —
& International Parkinson and Movement Disorder Society (MDS)
@ Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)
A7, EEPEIRO I, Montreal Cognitive Assessment
(MoCA) 227, REM MERITEIRFEEMFEA 7 £ DO
HHBE & BRET L 720

T Sttt e
i, VER B X OV AR L 22 a 1S, PD BT
CSFH1 -3 X 7 L A i B2 i IR 12 TR
LTw/z (p =001, tME), MiFEHE X MR, o-~
X7 LA VIREEIZOWTIE, PDEH &R & o
BUCEEALNT, o-¥ X7 LA VBEIIRRHCHE
M ERE R olze CSEFFB T ITAL N iR,
X IEBEER 2 LT PD BB TR (p < 001, 1),
MoCA DARICH T 5 A a7 LFVMHMEZRLE (r=

lpha Synuclein CSF (pgini), Vislt 2

o0 wnm ) 1000 P P P

Alpha Synuclain.CSF (pgin, Vist2

Figure 1 PDBESLOBERNBHBEICHIIDCSFh o> XILAVEBTIOA N, XTHROU VEIETEDIERE,
BioFIND #AZED O7R— N (BEXIIRHERE 88 4], PD B& 1154)) ICHFB CSFh o XTLAYERFIOAK 142, XIBLVOU >
B2 EDEIFHERE, CSFR o> XA ViRElE, RDTARTDCSF ANA AN —H—EFRAMBEEZRT (A B7I040K 142
(r=041), (B) &7 (r=081), (C) U E{tEz” (r=043), WIhE&p <0001 (Pearson DEREHRED.



0.23, p = 0.02, Spearman ® B4R %). CSF H o-3 X
7 VA VIR, BEPUREE STEEE RS EH
THOBZE LD LT LTV (p <001, FHEEK),
WD CSF N A+~ — 7% —T3, MDS-UPDRS Part
m GEEHE) A7, 23 REM ERITE) R
JEAATETFHUTEHIELIITET, ThHD0AaITED
HBYEIZRED SN h o720 CSEH o- X7 LA Vi
X, B73I94 Fiw BITBLI®Y VEBILY 7 L DM
MamRL7Z (FhZEhr =041, 081, 043, WTNLD
p < 0.001, Pearson DAHBIAREL o

CSFH a-¥ X7 LA VIREOKTIE, HEEETHO
PD O # Wik X OSEBYREIRD FRBIA & 58 L 7z, AEh
BIUOMER o> X7 LA ViEEIZCSFH oY X 7 L A
ViR MBS, S 5ICX ) PD EE & A R
RENTHI LI TELD o7 CSEHRBTIEA N i
X, PD BB RAEREEDONNf A= — %D
WHREMEDSD % o

(B53R : Bt 1E5L)

OKEYWORD © o->XULA> F7IOANKN WNEER RBERFEE/ HTEE 27

Table 2 BioFIND #AZE D 3K — MMIE T2
CSF pN\A HF X —h—D L

Biomarkers Healthy controls
CSF?
«-syn, pg/mL 1713.59 (637.16)
AB1-42, pg/mL 334.75 (89.40)
t-tau, pg/mL 42.06 (23.32)
p-taug¢, pg/mL 20.61 (17.23)
t-tau/AB 142 0.15 (0.19)
p'taU1g1/AB1_42 0.06 (0.06)
Hb, ng/mf® 165.73 (290.50)
Plasma®
«-syn, pg/mL 115,920.30
(71,392.10)
Saliva®
«-syn, pg/mL 165.97 (272.25)

PD P value
1466.25 (669.20) .01
296.31 (79.16) <.01
37.15 (16.42) .08
16.42 (11.10) .05
0.13 (0.08) .36
0.07 (0.12) .28
157.04 (296.66) 85
110,603.05 .64
(87,761.66)
285.42 (400.13) .23

T, FCREL 2R, Pl GRERE) TR
o-syn =a-Y X7 LAY, AB=BT73ITAF, ttau =% 7, p-tau

=V VEALy Y

¢ CSE D > 7 IVH A X AR 76 ~ 79 B, PD:98 ~ 106 B (HEPH)
S AR 2 TN A A R 88 45, PD ;118 f
MR D TN A X AdEFIR 026 B, PD : 22

A CSF a-synuclein B

&

& L

plasma a-synuclein C saliva a-synuclein
1500-
1000
E
g
500
N o
> o
«© Q
&

Figure 2 PD BEHJIOREXRMEEREICHTSD CSF i, MRHHEIOERF o> X T LAV DHE. o XU LA VREDAEME. (A)
CSF : PD & CRENRHBREC DR, KPRHEE / H7EZE (postural instability/gait difficulty; PIGD) &> PD £ C k¥
BA% (tremor dominant; TD) @ PD & EDLE, (B) M4 : PD BECREMRBEEECOLE, (C) R | PD 8&CBEEXEBH

BECOH® (p =001, tREBIOEELE).
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APOE,

HEREEES X SPARE-AD BiEEZHEns:

IN=F Y VIRICEU BRBAKEE T2 FIlY S

APOE, Thought Disorder, and SPARE-AD Predict Cognitive Decline in Established

Parkinson’s Disease

*Thomas F. Tropea, DO, Sharon X. Xie, PhD, Jacqueline Rick, PhD, Lana M. Chahine, MD, Nabila Dahodwala, MD, Jimit Doshi, MS,
Christos Davatzikos, PhD, Leslie M. Shaw, PhD, Vivianna Van Deerlin, MD, PhD, John Q. Trojanowski, MD, PhD, Daniel Weintraub,

MD, and Alice S. Chen-Plotkin, MD

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

28— ) V95 (Parkinson’s disease; PD) A& (X FRHNEE
RERESE & GRABE DI A 7 A3, MTIIIEZE T,
IR T ISR S 2 84 F ~— ) — i E s
Twb, LA L, COMEICHET LHEMNEZEAT
HY, BexRFEMEET 2054 < —H =RV Off
FIZDWTHRE L720F28I31T & A E v RIFZED HIY
&, RRAVEZED v PD BE 2 RIS BB L,
FRERBH AR Z 331 2 BRI 2% SRR M o IR 1 %
WETHIETH D,

PD % 100 B (R O Il @ 6.4 4F) % K 5TTHT
& 2k — MFgE & Eh L7z RERBIIAKE, WIhok
BRI D FRME LA D AR hr o P20 BRPR SIS, AR,
A AL GEIE, MRIAZEE D < BRI BT 5 BB G

Movement Disorders, Vol. 33, No. 2, 2018, pp. 289-297

BEDNA F = — 1 — 16 HFIZOWT, i 8AEMIZH
720, REI 2RI T & OB M 2 MG L7z, &
A F 2= H =% ENIHE 5 & & HIT, B 2wl
DINA K= — T — " MiET 5 L RHIVRGIRET IV
IZBWTH AL, Mattis Dementia Rating Scale-2 D #ER
M2 L% TG & L7z, £BHEORAMBEEZ 4 1
M, BRRED T > & 23 RIS WTRE L, kR
BTFDYAZIZHET 5 Cox LBINYF— FETFT LTI D
B w7z,

LA mNT TIX, APOEEA 7 ) )V OAFTE, BERE,
T NA T =M O ER (W7 vy g < —
WORBD D DWW EE 785 — » (spatial pattern
of abnormality for recognition of early Alzheimer’s disease

(SPARE-AD) ##%0) (2 & 1 @BABRARIL T 28R & RAFIC

Age ooe 009 027 42 011 042 M[MJ 003 024 024 002

LEDD o8 038 mﬂ 007 042 021 008 003 013 012 08
MDDHY:% 013 013 023 02 007 016 016 002 007 06 o
UPDRS-IIl 001 \!@'ﬂ 015 03 032 005 004 018 003 0.4 —01
Tremor/PIGD 88 038 2011 021 005 035 ﬁm ('-D'
: - 02 @
Disease Duration 043 01 003 042 001 006 021 —
[®]
UPDRS-I Thought DO sor 0o 019 042 003 001 0 o
GDS o 00z 41 00 007 0.2 Q
Ttau o025 018 015 15 @
04 R
P-tay 002 0m o2 9_
06 3
ABeta .11 026 et E'_

EGF 212 08

Spare-AD 1

Figure 2 X774 X Spearman fBEHHZ ERERS KO
HFIAU—&#H (Bh7IJ—5DBUL) ONA1FX—H—DF
NRTCOFITDNTRY . FREBIFIEDER, FRIFADEPEERT .
BINA AR —H—OEEMEIEFE <A,



TS, APOE EA BT X B8R DR K E Ao
720 APOE B4 7 V) VISMEAL Y B 856r, FRRFIIZFRAHE R
DOFZWNEALT HY A 7T 35 EH L (=T
. (hazard ratio; HR) :3.53, 95% {8 #iIX ] (CI) 1 1.52 ~ 8.24,
p < 0.05, Cox ILBINY—REFIN], D APOE #int
B OZFIZT DT, Mattis Dementia Rating Scale-2 D 4572
FIBERE RIS 2 FE REILFR O S e b o 72,

O KEYWORD © /S—F>V R,

SR ORI, fEEZW Sz PD BT 5 MR RE I
TOVAZHEFELT, TUVINLT—IRDNL < —

N—DEETHLI LR TLHEDTH 5,

PBAVE, APOE, SPARE-AD, %)%

Cognitive Decline

B (=3
g — : jl_‘—|_|_ """ IREUECHETR ;
= 3 B3
=5 2] |
L },g:u - e
o o™ c°
] 2,
2 ‘0_ 2 o | Arrisk 56 18 1
E D |:| e Com Events 12 " 2
z o8 — =l 1l S : , , ,
1 2 3 4 5 6 7 8 0 2 4 & 8

Years of follow-up

Figure 1

Years of follow-up

RBAEBEDEIF DR, WERE (1004) 2% 1RE KRSFEFMLL (A,

BEER IR JEF)
Dementia
¢ o e
=)
-9-! w
8°
R
c o
: o~
o T|ALRisk 56 2 15 3
ag Cum Events § 1] 12 14
} T T I T
0 2 4 1] 8

Years of follow-up

RAWEET (B) HEORIE (C) OB

BTIFERFREED O > 2> Y AUCE DV e, REAMEEEDRTFICEIT D Kaplan-Meier &R S . BiRlE O5%EEXEZRT .

Ao B
= % --- APOEE4-
......... < APOEE4+
'8 2 SRR e APOE E4 Allele Affects All Domains of anitive Decline
8 | i ey 2 Standardized Change
g e DRS Subdomain in DRS domain 95% CI 1]
g Initiation -0.18 (-0.28, -0.08) *<0.01
353 Attention -0.18 (-0.31,-0.06) *<0.01
2. s ” Y , | Construction -0.25 (-0.37,-0.13) *<0.01
Ch éﬁ"" ;“‘: : : 1; Conceptualization -0.25 (-0.35,-0.15) *<0.01
o |Events E4e7 12 12 12 Memory -0.18 (-0.28, -0.08) *<0.01
= T T T T
0 2 4 6 8
Years of follow-up
C D
3 n.s. 600+ *
o 2 ®
£ . ) A u, 5 ° : ° -
& 1 ssee . T o 4004 .=I.: T L
9 ol L T - ®e s
w ° ° m Unm g .o !F (L L —%
¥ ] seeo s 2004 u.‘:."”- Uy
o S0 (] ° ul u
@ -2 Soe . =}
N APOE E4- APOE Ea+ N APOE E4- APOE Ea+

Figure 3 APOE E4 REEIL TN TORAEEREZEL (B), RHRBAMEEET DU A/DE (HR=35357,95% Cl= 1517 ~
8241, p=0.003, Cox LLAINT—RET I, A). SPARE-AD FEHICEHEIEA SN WD (C), CSFH7IOA KN sz (ABetas)

I& APOE E4 fREETEL (D, “p <0.05),
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Autonomic Dysfunction in Parkinson’s Disease: A Prospective Cohort Study

*Aristide Merola, MD, PhD, Alberto Romagnolo, MD, Michela Rosso, MD, Ritika Suri, MD, Zoe Berndt, MD, Simona Maule, MD,

Leonardo Lopiano, MD, PhD, and Alberto J. Espay, MD, MSc

*Gardner Family Center for Parkinson’s Disease and Movement Disorders, Department of Neurology, University of Cincinnati, Cincinnati, Obio, USA

HEEMREREEX, /N—F Y V% (Parkinson’s disease;
PD) BEICILKALNAHDLWAEHED 1 D2TH D,
HEEARERIL 30 ~40% T, AWEOEICKRELEEE L
1E9,

BINLTOWARWVPD BEDOIF— MIBWT, HAEMR
B, BRI PEAKIE O #E4T HEE % FFli 9 5. £ 72,

H AR RE O AT A PD B3 O H A AETEENE (activities
of daily living; ADL), f&HEBIH DA 1GDE  (health-related
quality of life; HRQoL), EHOFMIZHE % T3 LR
%Al %o

B 131 6% 12 » AR ORI & 8158 2 & — MRSk
L 720 BEPREFM B H 13 International Parkinson and Movement
Disorder Society/Unified Parkinson’s Disease Rating Scale
(UPDRS), Scale for Outcomes in Parkinson Disease-Autonomic
(B A A#E), Orthostatic Hypotension Symptoms Assessment,
BRI OWEMETH o 720 EFROFIHIZ, A,
IR, SBREFENG 2 ) =y 7 2B o BE LT
Erib L7z,
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Orthostatic Hypotension Symptoms Assessment #& A 2 7 T il
fili L7z BEEARER DR G HREE X, 12 # H T 20%1
EL (p<0001), EIVPERIMTEDHREFRIZEAET 31.1%
N5 467%~E B L7z (p<0.001) (Wilcoxon #7E %
7213 Fisher D HAEMESRME) o HEMFHEROBIEZ,
I, FRAIBERERE B X ONEBYE R O ERE R CHlIE L
72% &, ADL (p = 0.021) # X O"HRQoL (p = 0.025)
DEALEFTLCTHEL Tz NfF) B I RT 4y
7 MG HT) o ISR, 2 DIEIROF I HH Db
579, RIMHKNEZEbrwEE L ORIRIZB N T,
HEAGEE, BROFM, mEIZE T 2% B e
B L7z (p <0009, NAFVOTTAT 4 v 7 kG
o

b S L L o e e e
A af

AL RE TR 0> T BE LS AR 18] 20 % O HEAT A3 O i,
H %A BIE B X OB O G OB o TBAL & A7 L
TR L 720 SEMEMEDS X OVEEREMEYE Ok AR 1% &
b, WEDB X CEEOFH OBEER N & B L 72,
(BE&R : BRE 1520

OKEYWORD © /S—F>V ik, BEWGRE ExMEnF DT

A ADL deterioration

Symptomatic ;
OH ' -

Asymptomatic r »
OH

Supine
Hypertension
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0Odds Ratio

B HRQol deterioration

Symptomatic ,
OH ) -

Asymptomatic :
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Figure 2 fEMEM / SAEMRMERIIMEMTE (orthostatic hypotension; OH) EAMEAMIEM/E (supine hypertension; SH) : ADL & K0
HRQoL & DESiEM, EEMS KOMIEREM OHIFEBIC, ADL (A) XUV HRQoL (B) ORBILERSHELZ. MOCA A7 E LV MDS-
UPDRS Part Il GEEht#aE) A7 DBIEAEIREARDOE AR S OICRRIE CHIEL =T — &,



155 screened
100 Males
24 excluded: 55 Females
{15 Males /9 F ) ¢ |
Diabetes mellitus= 9 patients
Chronic hyperiension= 11 patients 131 included
a-adrenergic drugs= 4 patients B85 Males
46 Females

122 completed FUP

Ly 9 missing data

or lost to FUP
(6 Males / 3 Females)

79 Males
43..Fsmalas ¥ 3
2 2 + 38 OH+ 84 OH-
71 Multiple-Domain 18 No Autonomic 33 Single-Domain %ympm;ha::;s:ﬂ:m
Autonomic Impairment Impairment Autonomic Impairment | | symptomatic= 24 patients
(4 OH+/SH+)
2 Autonomic Domains= 36 palienls

3 Autonomic Domains= 17 patients
=3 Autonomic Domains= 18 palients

Gasirointestinal= 60 patients
Urinary/Sexual= 61 patients
Cardicvascular= 20 patients
Thermoregulatory= 39 patients
Fupilomator= 21 patients

2
patients

8 patients
Urinary/Sexual= 17 patients
Cardiovascular= 2 patients
Thermoregulatory= 4 patients
Pupillomotor= 2 patients

19 new OH+

Asymptomatic= 12 patients

Gastroinfestinal= 70 patients
Urinary/Sexual= 73 patients
Cardiovascular= 25 patients
Thermoreguiatory= 45 patients
Pupitlomator= 17 patients

Pupiliomaotor= 1 patient

Figure 1 AMEDOTO—Fv—b. FUP =BHHRZE.

Table 1

BRI ORI EE REF

3 (2 OH+/SH+)
patients Symptomatic= T patients
l - L 4 - & -
80 Multiple-Domain 10 No Autonomic 32 Single-Domain 57 OH+ 65 OH-
Autonomic Impairment Impairment Autonomic Impairment -“Si‘mﬂwf:"a!i;; 2; ﬂems
+/SH+
2 Autonomic Domains= 37 patients 8 patients SV'"DW‘“&;'SH?;:E%‘S
3 Autonomic Domains= 24 patients Urinary/Sexual= 16 patients l it ) .
>3 Autonomic Domains= 19 patients Cardiovascular= 3 patients : _pm-orlslo.rur
b fotory= 4 patiants ‘new-onsel

No Autonomic
Impairment (n = 18)

Single-Domain Autonomic
Impairment (n = 33)

Multiple-Domain Autonomic
Impairment (n = 71)

Sex (women/men)
Age (years)

Disease duration (years)
Total LEDD (mg/day)
L-dopa LEDD (mg/day)
DA-LEDD (mg-day)
MDS-UPDRS-|
MDS-UPDRS-II
MDS-UPDRS-Ill

Axial subscore
MDS-UPDRS-IV

MoCA

PDQ-8

3115
63.00 =+ 10.29 (45-83)°
7.50 557 (1-20)°
1,033 = 669 (150-2,977)
899 =+ 693 (0-2,877)
112 + 137 (0-450)
4.89 + 211 (2-9)°
5.11+4.75 (1-18]
22.39 + 11.17 (7-48)°
3.28 +2.32 (0-9F°
3.00 + 3.46 (0-12)
26.82 = 2.46 (9-30)°
7.29 + 8.16 (0.00-31.25)

13/20
62.97 + 9.84 (39-83)°
8.86 = 4.95 (1-20)
1,105 = 752 (100-2,912)
992 + 747 (0-2,812)
72 +105 (0-300)
10.70 =+ 6.07 (0-25)*°
8.97 + 5.65 (2-22)*°
26.45 + 9.88 (3-49)
4.64 +3.02 (0-13)°
3.63 = 3.44 (0-13)
26.88 = 2.52 (18-30)°

18.66 + 16.12 (0.00-71.88)*°

27/44

67.96 + 7.38 (47-84)

11.75 = 6.19 (1-26)
1,149 = 604 (225-3,200)
1,015 = 609 (0-3,000)
90 + 128 (0-480)
14.00 = 6.39 (3-30)
13.65 = 7.62 (3-37)
30.15 + 11.96 (7-66)
7.04 + 3.74 (1-16)
431+4.12 (0-15)
25.09 + 3.90 (9-30)
28.26 = 18.54 (0.00-81.25)

FERAL TGN + Bkl 2 F 723 H e GR/ME~IRORE) T/RT,
CHEEDD (p<0.05). [MEHEFHOAHARER S (Multiple-Domain Autonomic Impairment) | & @K (Bonferroni D&IE %

££9 Mann-Whitney U #5E) o

PHEADD (p<005). [H—HIHO AR E (Single-Domain Autonomic Impairment) | 3 & 0° [ HHEA#EREEZ L (No
Autonomic Impairment) | & D IL#L (Bonferroni DIEIE% 19 Mann-Whitney U #5E )

Table 2 B#EMEEIR, ADL, HRQoL

Autonomic Symptoms Worsening ADL Deterioration OR (95% CI) P Value HRQoL Deterioration OR (95% ClI) P Value
SCOPA-AUT total score 2.097 (1.171-5.084) 0.021 2.998 (1.143-8.445) 0.025
Gastrointestinal domain 2.235 (1.081-5.144) 0.034 2.909 (1.164-7.269) 0.022
Urinary-sexual domain 1.828 (0.795-4.202) 0.155 2.542 (1.005-6.435) 0.049
Cardiovascular domain 2.340 (1.021-6.067) 0.041 3.516 (1.342-9.215) 0.011
Thermoregulatory domain 2.151 (0.926-4.998) 0.075 3.487 (1.546-8.777) 0.005
Pupillomotor domain 2.201 (0.496-8.760) 0.299 2.098 (0.943-3.201) 0.147

TN, Montreal Cognitive Assessment (MoCA) A 37 3 & UF Movement Disorders Society Unified Parkinson’s Disease Rating
Scale (MDS-UPDRS) Part Il GEB){AE) A 27 OBH AP OZLTHIEL /27— % .
CI =f5#X[, ADL = H#/AENGENE, HRQoL = fHERE D EIG DT
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Movement Disorders Society DHijEEII N —F 2V VIR
B9~ % 2 WL S - HIRER A2 %5 & L7z 10 sSER W%

Performance of the Movement Disorders Society Criteria for Prodromal Parkinson’s Disease:

A Population-Based 10-Year Study

*Philipp Mahlknecht, MD, PhD, Arno Gasperi, MD, Atbin Djamshidian, MD, PhD, Stefan Kiechl, MD, Heike Stockner, MD, Peter
Willeit, MD, PhD, Johann Willeit, MD, Gregorio Rungger, MD, Werner Poewe, MD, and Klaus Seppi, MD

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

BHRY ------mmmmmmmmm oo o mmmmmmmmm oo oo oo oo
A O I BRI B THIBR S —F >
(Parkinson’s disease; PD) %45 L, PD OFBIFIEDOT
WIZBIBHEEZWSNPICTLIE, S HIZHROMRE

AR 51 5 S OBWREOTHRE FHIT 2 2 & %
Hi L %o
Pt = mmm oo

2005 42 FFAM ASAT > A 72w 1) & Hg AR KT G g
(Bruneck Study) D#ERHE (574 B, 4EHG 55 ~ 94 7%)
W L, #x it A % & 1L 72 Movement Disorders Society
(MDS) i ERI PD 12 B3 2 WF 52 V) 7 W7 2k 1 % 5 1
L, 3 5BIUI0EBOBHREROKBICE VT
PD OB HIIER & H52 L7z FrllFImEmIC B v il
B AGEE O RTBKI PD EIRIC X O Z N5 PR % S
L7z SNODOMEDS PD ~OHEE % FEFFEEH &
T 5 MR ERBR OV v TV A X R L7z,
FER ---mmmmmmmm e
B YRR A 28 3 AR o3 fr,  BRERBH 4G R (T BRIY) PD
TITFEES (12 60) [2BWT, PD OFHHIETFIO
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FEEPE1L 98.8% (95%EHAIXIH 1 973 ~99.5%), J&EE
13 66.7% (29.6 ~90.8%), FutE#H=813 40.0% (16.7 ~
68.8%) T o 7zo BPFARA MM ATE R U T JR R I3
FEL 728, BRI 5 4R BB Tt 54.6% (28.0 ~
78.8%), 10 4EMTIX 35.0% (18.0 ~56.8%) KT L,
— i Bk L 5 R O BB AR T 60.0% (312 ~
83.3%), 10 FEMITlx 77.8% (443 ~94.7%) (2 LA L7z
SO RERICEI L, intention-to-treat 212 BT 5
B )1 80% TORLEEY » S 44 XZHELI2E 25,
R G~54) BIUOEHOZ T2 v ¥ A X
(30 ~50%) 2I& L, HiBEH] PD O 1ZITHESE B 108 ~
540 Bl Td - 726

R == -- oo

RIFFED#E R 5, MDS ORiERIY PD 12 B3 % i Wi 2k
g, MIERICB TS PD O HISEE P RE~ S
FEETTHL, 4O mmREORE RO 0 G4 M 2 B2
5 L THATH 2 WHEEDLD 5.

SR I &R

O KEYWORD © #IERHA/S—F >V 9w (PD), ERERAEIRFIRAT/ ZBMBIO/NN—F >V 2K, UATEF, &Z
R
S0 . AL
= sof o . e RO 5
'g 60- 2= Zal— — . a _ = o _
g y . ) Figure 2 #i18xER PD (CRET 25 BARIARF DI B MROBMKX. BISKER PD (CB9T 2
& 40- SRERBRMARS DR E e %, BB D2 WERE (B39 f) C&KBIFEFEERSAD PD
g 20_' """"""""""" SUTTT O OFMRREAICOVTRT. BEADEESBEORREE 25 BRV 75/t a1ILE
@ EBITRT GEEFRE 10 FERRIIRET —&). SEBMRERRICHITDIRRE
e = : . el i EFZRVNKE, DIBTORBIFRHER D S5 MO N IZHRRESZENKE TR,
& > oS Y EHOBHRIE, MDS OFAERE T ZEEETER S N/Z1ERE PD O(ZIFHEEFICEAT
& < SP &L BHESO%NDHY A TE FRO—SREBBSLOTHFORBIE BLL
& & _“ba"‘\ Movement Disorder Society 1EEEB& 46 DR L72RESR 50%3H K0 30%DH Y ko
N L TETH.

% HARGERUIIR © Figure 2 ©Z3% SCHkI onlinelibrary.wiley.com D7 ¥ 4 » i CRIEE ] ik,



Data-driven approach to a definition of prodromal PD
using Bayesian naive classifier methodology

Step 1: Pretest probability for prodromal PD

(based on age-specific disease prevalence and
the assumption of a 10-year prodromal period)

[

Step 2: Sequential addition of LRs of available markers
(derived from at least two prospective cohort studies or metaanalyses)

Risk markers Prodromal markers
male sex, pesticide exposure, probable or idiopathic RBD,
solvent exposure, non-use of abnormal dopaminergic PET/

caffeine, smoking status, SPECT, possible subthreshold
positive family history, known parkinsonism, hyposmia,
gene mutation, and SN- constipation, EDS, OH, urinary
hyperechogenicity dysfunction, erectile dysfunction,

and depression/anxiety

Step 3: Post-test probability for prodromal PD
(ranging from 0—100%;
280% => probable prodromal PD)

Figure 1 MDS O#1ERER PD |CBE T BMZE M
ZMMEEDOERE, MDS 1EEBRICKDHET
MERFIBETEROBY ThDd, (1) FHICED
< HTBREA PD O RTHESR DM, (2) 4%
A0 6 KUHIEREI~Y —H—D LR DZEKREMN,
(3) LEREOERERV/REREROEL (v—
D—DHERE/ICKLDERER LR EFFMICDONTIE
Berg 5 % # & U Supplementary Table 1% &
#2). Bruneck Study Tld, RU TS 7HETHE
FINHFRE REM ERTEBEREE (RBD),
PET/SPECT (C &% N/NI i iEpeRE, &
BEFAV—Z2J%RE, INTORNRY—
H—DF BT ThH >/, EDS=HFBIR
(excessive daytime somnolence), LR = J¢
Btk OH = &2 i % € o £ (orthostatic
hypotension), PD =/S—+>V >k, SN =2
& (substantia nigra).

% HARGERUIIR © Figure 1 ©Z% SCHk$ & OF Supplementary Table 1 1 onlinelibrary.wiley.com D% > F 4 Wi TR fE,

Table 1 OK— b2EB R0 PD HRHEMNDORERFHBIEOLE R (Bruneck Study 2005)

Follow-up 0-3y, Follow-up 0-5y, Follow-up 5-10y, Follow-up 0-10 y,
Cross sectional n =492 n =465 n =330 n =341
Characteristic baseline
PD free, Incident PD, AUC Incident PD, AUC Incident PD, AUC Incident PD, AUC
n=539 n=6 (95% ClI)° n=119 (95% ClI)° n=9 (95% ClI)° n=20¢ (95% ClI)°
Age® 67.2 75.8 75.6 65.9 70.5
(61.4-762)  (71.6-78.9) (71.6-78.8) (61.1-69.2) (63.4-76.2)
P=.030 P=.009 P=.59 P=.004
M/F, n° 249/290 3/3 5/6 6/3 11/9
P=.99 P=.99 P=.50 P=.82
Pretest 2.0% 3.5% 0.742 3.5% 0.710 2.0% 0.540 2.3% 0.677
probability (1.3-3.5) (2.4-35)  (0.640-0.845)  (2.5-35)  (0.579-0.841)  (1.3-2.0)  (0.389-0.690)  (1.4-35)  (0.561-0.793)
P=.038 P=.016 P=.68 P=.007
LR risk? 0.7 54 0.841 5.0 0.812 2.0 0.690 4.8 0.760
(0.5-1.5) (1.2-159)  (0.718-0.964)  (1.3-14.1)  (0.660-0.965)  (0.6-6.0)  (0.502-0.877)  (1.1-8.7)  (0.638-0.882)
P=.004 P<.001 P=.052 P<.001
LR prodromal® 1.3 50.4 0.984 34.0 0.892 49 0.821 19.4 0.867
(0.5-3.6) (30.2-939)  (0.970-0.999)  (18.6-64.8)  (0.766-1.000)  (2.6-22.1)  (0.671-0.971)  (3.7-38.7)  (0.770-0.963)
P<.001 P<.001 P=.001 P<.001
Baseline posttest 2.4% 85.4% 0.987 84.6% 0.905 26.8% 0.801 62.0% 0.861
probability (0.6-8.7) (63.5-95.5)  (0.974-0.999)  (57.8-88.5)  (0.748-1.000)  (2.6-52.4)  (0.630-0.972) (19.9-86.9)  (0.743-0.979)
P<.001 P<.001 P=.002 P<.001
Incident PD PD free Incident PD PD free Incident PD PD free Incident PD PD free
>80%" 12 4 6 6 4 1 2 7 2
>50%" 30 6 19 10 13 2 6 12 6
>30%" 55 6 42 10 33 4 15 14 15

AUC = FHfE, M =%%, F=%«M, LR =L, PD=/3—F2Y V¥, 95% CI = 95% 15X [

CRERATPAE (25 ~ 75 28—k U F A N) TIRT, p I, FBEERAERTICET S PD FIBAER & PD RIRER CRIER)
L 7-20A BN %/R L, Mann-Whitney U BeE (Wifll) CTHH L7z

PRERIEA N T T — OWERERCTR T p I 2 B (W) THEHL
¢ BB EE RSB B PD HIHSSRERI & PD RISGIER & O %S ROC AUC,

¢ AR PD B BUEIE R

19



20

IN=F Y IR D 24 5 A EOWBIBLIR A0S SR 5

BHEICE T B IEEEEIRDZAL

Nonmotor Symptoms Evolution During 24 Months of Bilateral Subthalamic Stimulation in

Parkinson’s Disease

**Haidar S. Dafsari, MD, Monty Silverdale, MD, PhD, Marian Strack, Alexandra Rizos, MSc, Keyoumars Ashkan, MD, PhD, Picabo
Mahlstedt, Lena Sachse, Julia Steffen, MD, Till A. Dembek, MD, Veerle Visser-Vandewalle, MD, PhD, Julian Evans, MD, PhD, Angelo
Antonini, MD, PhD, Pablo Martinez-Martin, MD, PhD, K. Ray-Chaudhuri, MD, PhD, and Lars Timmermann, MD, on behalf of

EUROPAR and the IPMDS Non Motor PD Study Group

*Department of Neurology, University Hospital Cologne, Cologne, Germany

**National Parkinson Foundation International Centre of Excellence, King’s College Hospital, London, United Kingdom

AFFE o H K, MWHHERK T8 (subthalamic nucleus;
STN) D% E A4 (deep brain stimulation; DBS) 12
DWW, /8=F ¥V YJ5 (Parkinson’s disease; PD) D3I
EEPREIR IS T AR % 24 » AMICOZ ) M35 2
EThbo

i #ll STN-DBS ## i % %2 \} % PD [E % 67 Bl & & & &
L. EBE %2 s e W o & Bl & 9206 L
72o Non-Motor Symptom Scale, Non-Motor Symptoms
Questionnaire, Parkinson’s Disease Questionnaire-8, Scales
for Outcomes in Parkinson’s Disease (SCOPA) -motor
examination (i B H% AE M 45 ), SCOPA-activities of daily
living (H #2455 8){E), SCOPA-motor complications (3%
BEOHE), LA FSRE T HEIZOWT, e 5 »
Hieb L0724 » A OEHRARICHE L72e 504D
IEHMEIZ DWW CHERRF%, Friedman B2 F 7213 SR E 55
BT & £ Bnl O BOE FE R X 5% FE LK O Bonferroni
DHIE Z AT, e ORER 2L & AT L 720 kB
RO TIE, it D Wilcoxon £ 5 EAL R E 3 &
gz i L 7zo BRRREIRDZALIX, =7 22 b
A X TN U720 $XTOEEICE L, SR
K5 24 » HiOBHFHAR L TO A3 7 DL
W, BEEMRIANT & L T Spearman HIRIfR I 2 B L
720
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Non-Motor Symptom Scale & il 3 RTDHR)FD /8T X —
%, BB S 5 » AR OBIGRER E CTICHE
CYE L 720 54 HtkD 5 24 2 AROBIZIE, Thbo
SEERREDSERAICHES LT, LA L, ENTH 4B,
RERBHIRIE & 24 » R OBIRRAR & O T, Non-
Motor Symptom Scale Tl A E 2 HE (2727 M4 X
/IN), SCOPA-motor examination GEBJFEREMAT) TILHFE
JE DA, Scales for Outcomes in Parkinson’s Disease-motor
complications GEE) & HFAE) & LA M3 1 HAET
FRE LR EIED S M7z Non-Motor Symptom Scale
2BV 2 RERBIIGR 2> 5 24 2 H B OBHFAER L TO
A a7 ® % At i1, Parkinson’s Disease Questionnaire-8,
SCOPA-activities of daily living ( H % £ {58 /E) B L O
SCOPA-motor complications GEFJAPHE) DA I 7 DZEAL
EHBICHB L 720

D o e e e e e e
ihA af

AWFFECiE, Wil STN-DBS 25 24 » H % 0 18 B i 75 Iy
OIEEEFERICH L THE SRR E RIZT LA, =€
TyALE L ORENTz, ERBEIROYGERE L, A
OE, HEAEGEES X R & IHE QU L EBIo
BRI o 720 ABFZE12, DBS ORI R OG5
fililz BV 2 IFEEIER O HEEEZART LD DTH %,
(B5:R : BFor  1E5L)

O KEY WORD © BRERRIMA, SRR FEEEHER, £EDHE, WHHERIM



Table2 5 »R#%E 24 H AEROEHAERFICEFHEMNENLETI T MYAX

Baseline to 5- Baseline to 24-month 5- to 24-month
month follow-up follow-up follow-up
RC (%) ES? RC (%) ES? RC (%) ES?
NMSS total score® -29.3 0.54 -20.3 0.34 12.8 0.23
NMSS domains
Cardiovascular -31.6 0.18 26.3 0.14 84.6 0.48
Sleep/fatigue® -40.4 0.68 -36.6 0.62 6.3 0.07
Mood/apathy -21.3 0.13 13.1 0.08 43.8 0.21
Perceptual problems/hallucinations -711.4 0.31 0.0 0.00 250.0 0.91
Attention/memory -27.3 0.23 -1.8 0.02 35.0 0.25
Gastrointestinal -8.2 0.07 14.8 0.13 25.0 0.22
Urinary® -30.0 0.36 -28.3 0.36 2.4 0.03
Sexual function -11.1 0.07 -7.4 0.04 4.2 0.02
Miscellaneous® -27.2 0.34 -48.2 0.61 -28.9 0.33
NMSQ -22.0 0.52 -5.5 0.13 21.2 0.45
PDQ-8 Summary Index -30.0 0.57 -8.1 0.16 31.3 0.51
SCOPA-A® -32.0 0.68 -30.5 0.65 2.3 0.04
SCOPA-B® -27.0 0.59 95 0.21 24.1 0.46
SCOPA-C° -52.0 0.87 -46.0 0.77 12.5 0.13
LEDD (mg) -43.6 0.95 -39.0 0.85 8.2 0.14

ES=T7x7 M4 X, LEDD =LK F 38 1 HAl®, NMSS = Non-Motor Symptom Scale, NMSQ = Non-Motor Symptoms Questionnaire,
PDQ-8 SI = 8-item Parkinson's Disease Questionnaire Summary Index, RC =#%}%1k, SCOPA-A, -B, -C = Scales for Outcomes in Parkinson’s
Disease-motor examination (GEEJFEEMA), -activities of daily living (HHA:{FH®EIE), -motor complications GEB){HHE)

CT 727 MRA X I/N1020~049, H 050~ 079, K:=0.80

P IRBRHAGIE 7 5 24 7 AR OBIFHARF T TOI 7 27 YA XM E

¢ BRI S 24 7 HBROBHRARE TOLT7 2 7 M A XHpfREL,
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IN=F IV VBB T A REBHRh N =S —&
FEERIR A v b7 — 2551k & o Bk

Relationship Between Cerebrospinal Fluid Biomarkers and Structural Brain Network Properties

in Parkinson’s Disease

**Nooshin Abbasi, MD, MPH, Bahram Mohajer, MD, MPH, Sima Abbasi, MD, Payam Hasanabadi, MD, Amirhussein Abdolalizadeh,

MD, and Reza Rajimehr, MD

*Interdisciplinary Neuroscience Research Program (INRP), Tebran University of Medical Sciences, Tebran, Iran
**Multiple Sclerosis Research Center (MSRC), Sina Hospital, Tebran University of Medical Sciences, Tebran, Iran

a-Y A7 LAY, 73ISR BLUY TEAB O
B2 N ERTE, R4 AR EMEIREDRIEIZE DO T
FHETHHEZEZLN TV,

BAY -----mmmmmmmmmm oo s o oo s oo oo
8—F Y 9% (Parkinson’s disease; PD) HHIZHBIT S
INSDNA T~ —h—DNFFHER (cerebrospinal fluid;
CSF) Wi 2, o 4 39 1] o> B 3 19 #% & IR &, Unified
Parkinson’s Disease Rating Scale (UPDRS) @ B4 % #&
L7z

SEHN AR O JERRANAE PD S 132 Bl L UM it
B o1 BIOYLELT > Vv iliff & CSF N A F~— 7 —
(- X7 VA v, 7304 KB, 57, V) VELS
%7 181) ##JE %, Parkinson’s Progression Markers Initiative
T—=FN=Ahb AT L7z, MENRHG/ Y — 2 IZH¥
LAy b =7 2R L, MR G O
B (&K% (global efficiency), 7 7 A%V ¥ 74R¥
FEBL AR R (characteristic path
length) Z&T) ERATKIZE (local efficiency) 8L
720 WA v T — 2 OFtEE CSFHiNA F~v— 70—
22V T, PD B & AEH o PR & O THEL

(clustering coefficient),

O KEYWORD © /X—F>V >k, DTl

BEWRY NJ—2, CSFARNAF~Y—h—,
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726 CSEHINA F<—h—E WALy b T — 27 8B X

(" UPDRS Part III GEBFEGE) A 27 & O BEYE % MG
L726
FER -

RO EIREDIRIE L CSF o-v X 7 L A Vil
X, PDEEZETHEIET LT (BIIEOK TR
AOENLEho7z) tHE). ERMEBLIFA5 ) V7
BRI, o224y, 7TIUA FBeBIXUHRSY Y
D CSFHRELIEOMEER Lz 5D CSF N
A %~ —7% —I\X UPDRS Part Il GEFHERE) 2 a7 LD
FRGHEEZ RS B o7,

R ==

AW TIE, PDIZBWVT, MANIREZ B % CSF i
WA X< —H =L, BMNOREENK S B L U UPDRS
Part 11 GEBIFEAE) 2 27 & OBV Z MG L7z A%
Ers, PDEZIIBWT, a-v X7 LAy, 7304
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Table 1 #FREATF, KK CSF ORE

Characteristics PD (n=132) HCs (n =61) Group Comparison
Age (years) 61.26 + 9.33 (38.0-82.3) 60.19 = 11.04 (30.6-81.0) P=0.48, NS
Sex (men/women) 84/48 38/23 P=10.99, NS
Education (years) 15.27 = 3.07 15.56 = 3.00 P=0.48, NS
Handedness (%R) 93.18 88.52 P=0.41, NS
UPDRS-III total score 14.81 =12.24 — —

CSF «-synuclein (pg/mL) 1,767.05 + 694.15 2,057.33 + 893.95 P=0.014, S
CSF AB42 (pg/mL) 370.66 = 94.20 368.05 = 76.92 P=10.8, NS
CSF total tau (pg/mL) 43.58 +17.76 48.76 = 22.12 P=0.08, NS
CSF p-tau (pg/mL) 16.10 = 9.85 19.31 =13.55 P=10.06, NS

T = Z XTI + B R A TR
NS =A%, %R =HAEOHEE, S=HE HeE)

Table 2 B&AEDORY MT—2 DERICH T DERHZE

Global Network Measures PD HCs t value P Value (FDR)
Global efficiency 0.033 = 0.005 0.035 = 0.007 {191y =-3.16 Prpr = 0.005, S
Clustering coefficient 0.036 = 0.006 0.038 = 0.006 l1o1y=-2.58 Prpr= 0.01, S
Characteristic path length 0.218 = 0.015 0.211 = 0.016 l1o1y=2.85 Pror = 0.007, S

T — ZIEPI £ R C/RT . PD BHE T, BENIREEE (HC) LolBIZBWT, 2L TAS YV TREMKT L Twiz
A, BRI EADR SN mFICIE, S (FERE (false discovery rate; FDR)) THIIEFR D p HZRT (¢ HUE)o

S =fi

Table 3 {587 > VILEZRDOMEEOIEIZEE
CSF A/NAF~¥—H—EDE#EHER (p = 0.001)

Global efficiency 0.41 a-Synucleins 0.53
Clustering coefficient 0.65 ABs2 0.71
Characteristic path length —0.003 total tau 0.2

— — p-tau 0.14

HHIFIEEEBOMBIZ RS,
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