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Which Ante Mortem Clinical Features Predict Progressive Supranuclear Palsy Pathology?

***Gesine Respondek, MD, Carolin Kurz, MD, Thomas Arzberger, MD, Yaroslau Compta, MD, Elisabet Englund, MD, PhD,
Leslie W. Ferguson, MD, Ellen Gelpi, MD, Armin Giese, MD, David J. Irwin, MD, Wassilios G. Meissner, MD, PhD,

Christer Nilsson, MD, Alexander Pantelyat, MD, Alex Rajput, MD, John C. van Swieten, MD, Claire Troakes, PhD, MSc,

Keith A. Josephs, MD, MST, MSc, Anthony E. Lang, MD, Brit Mollenhauer, MD, Ulrich Miiller, MD, Jennifer L. Whitwell, PhD,
Angelo Antonini, MD, Kailash P. Bhatia, MD, Yvette Bordelon, MD, Jean-Christophe Corvol, MD, PhD, Carlo Colosimo, MD,
FEAN, Richard Dodel, MD, Murray Grossman, MD, Jan Kassubek, MD, Florian Krismer, MD, PhD, Johannes Levin, MD,
Stefan Lorenzl, MD, Huw Morris, MD, Peter Nestor, MD, Wolfgang H. Oertel, MD, Gil D. Rabinovici, MD, James B. Rowe, MD,
Thilo van Eimeren, MD, Gregor K. Wenning, MD, PhD, Adam Boxer, MD, PhD, Lawrence 1. Golbe, MD, Irene Litvan, MD,
Maria Stamelou, MD, PhD, and Giinter U. Hoglinger, MD, for the Movement Disorder Society-Endorsed PSP Study Group

*Department of Neurology, Technische Universitéit Miinchen, Munich, Germamny
**German Center for Neurodegenerative Diseases, Mumnich, Germamny

Movement Disorders, Vol. 32, No. 7, 2017, pp. 995—-1005
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HEAT PEB LR (progressive supranuclear palsy; PSP) TR 9 %, PSP OHEFEFI O TR DO\ TR WF M
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PSP % Tilll % 7213 B4 % AR o BRR 1% & AR AT W % V% TARSERAE 51 B, S—F » V) V%% (Parkinson’s
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D ettt aiainiaiaie il YARIGRAE (frontotemporal dementia; FTD) 73 #) 12D
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Table 2 FREFMICHERESNEEIR—POBERT —X

PSP CBD MSA-P PD FTLD-bvFTD
N 206 54 51 53 73
Age at onset 66.2 = 0.6 63.3 * 1.3* 59.3 + 1.3%* 58.8 + 1.5 571 = 1.0
[41-91] [42-81] [40-80] [40-80] 35-74]
Age at death 740 = 0.6 69.8 = 1.2%* 66.8 = 1.2% 731 =12 63.8 = 1.2%
[54-94] [49-85] [51-90] [56-90] [41-84]
Disease duration 79+ 03 6.8 = 0.4 72 + 0.4 146 + 1.0 6.7 = 0.5
[2-27] 3-12] [2-15] [3-34] [1-20]

PSP, CBD, MSA-P, PD, FTLD-bvFTD (bvFTD %273 % FTLD) OREEFIOFFET =5, 7— 513 FHME £SD (H#iPH), 58501 (analysis
of variance; ANOVA) & i/ B 71): (least significant difference; LSD) 02 & B FHHME © #p < 0.05, ##p < 0.01, **4p < 0.001 (PSP & D
i) o PSP = MATVERZ VR (progressive supranuclear palsy), CBD = KH%Ez B ILEAEZMEAE (corticobasal degeneration), MSA-P =/%—%
v % FARZEHGAE  (multiple system atrophy with predominance of parkinsonism), PD =/%—3 > »Ji§ (Parkinson's disease), FTLD = T
MIBHEEAMESE (frontotemporal lobar degeneration), bvFTD =47HEj#! (behavioral variant) RSIIEIHAIZRHAE (behavioral variant of frontotemporal
dementia)

Table 4 PSP OFRICHTZREREORE, BitE+E HEE (%)

Sensitivity for

PPV for Spec. for
Clinical features PSP CBD MSA-P PD FTLD-bvFTD PSP PSP
Ocular motor dysfunction
Vertical supranuclear gaze palsy 70.9 14.8 7.8 11.3 2.7 88 91
Vertical supranuclear gaze palsy within 3 years 29.6 9.3 2.0 3.8 0 88 97
Abnormal saccades 65.5 259 21.6 7.5 6.8 80 85
Abnormal saccades within 3 years 30.6 13.0 7.8 1.9 2.7 82 94
Nonspecific ocular symptoms 35.9 11.1 2.0 5.7 55 84 94
Postural instability
Postural instability 82.0 481 90.2 75.5 16.4 58 46
Postural instability within 3 years 53.9 2041 451 11.3 55 72 81
Postural instability within 1 year 447 13 23.5 5.7 1.4 74 90
Falls 78.6 37.0 66.7 66.0 8.2 64 59
Falls within 3 years 51.0 16.7 29.4 7.5 55 77 86
Falls within 1 year 374 11.1 13.7 3.8 0 84 94
Akinesia
Parkinsonism, akinetic-rigid, predominantly axial, & 28.6 7.4 9.8 7.5 8.2 76 92
levodopa-resistant
Parkinsonism, with tremor and/or asymmetric 44.2 38.9 78.4 86.8 21.9 43 47
and/or levodopa-responsive
Progressive gait freezing within 3 years 1.9 0 0 0 0 100 100
Cognitive dysfunction
Nonfluent/agrammatic primary progressive aphasia 18.9 27.8 0 1.9 16.4 58 88
Nonfluent/agrammatic primary progressive 9.2 20.4 0 0 12.3 49 91
aphasia within 3 years
Apraxia of speech 4.4 18.5 0 3.8 2.7 39 94
Apraxia of speech within 3 years 1.0 7.4 0 0 2.7 25 97
Frontal dysfunction 57 66.7 21.6 28.3 86.8 50 46
Frontal dysfunction within 3 years 30 40.7 3.9 7.5 79.5 45 63
Corticobasal syndrome
At least one of limb rigidity/akinesia/ 12.6 22.2 2.0 1.9 2.7 62 93
dystonia/myoclonus + at least 1 of apraxia/
cortical sensory deficit/alien limb
Bulbar dysfunction
Dysarthia 69.4 35.2 66.7 66.0 26.0 57 54
Dysarthia within 3 years 325 14.8 21.6 11.3 17.8 64 84
Dysphagia 65.0 37.0 62.7 43.4 4141 56 55
Dysphagia within 3 years 23.8 11.1 11.8 5.7 20.5 62 87

PSP, CBD, MSA-P, FTLD-bvFTD (bvFTD % 3 % FTLD) D KHHI MY (clinico-pathological) T 7k — NI BT % ¥4 D i IR O K,
PPV, FEELJE, PSP =#EATEA% LR (progressive supranuclear palsy), CBD = KRz E LA PEIE (corticobasal degeneration), MSA-P
=/8—F vV Y RIL ZHZEAIE (multiple system atrophy with predominance of parkinsonism), PD =/%—% ¥ »J§ (Parkinson's disease),
FTLD = HiSEMISEREZEAE (frontotemporal lobar degeneration), bvFTD =4TE)%Y (behavioral variant) HiSEMISHAYEEAME (behavioral variant of
frontotemporal dementia), PPV =[ld#iri#, Spec. =4F51E
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PBB3 Imaging in Parkinsonian Disorders: Evidence for Binding to Tau and Other Proteins

*Alexandra Perez-Soriano, MD, Julieta E. Arena, MD, Katie Dinelle, Qing Miao, PhD, Jessamyn McKenzie, Nicole Neilson,
Andreas Puschmann, MD, PhD, Paul Schaffer, PhD, Hitoshi Shinotoh, MD, Jenna Smith-Forrester, MSc, Elham Shahinfard, PhD,
Nasim Vafai, MSc, Daryl Wile, MD, Zbigniew Wszolek, MD, PhD, Makoto Higuchi, MD, PhD, Vesna Sossi, PhD, and A. Jon Stoessl, MD

*Pacific Parkinson’s Research Centre, Division of Neurology and Djavad Mowafaghian Centre for Brain Health, University of British Columbia &

Vancouver Coastal Health, Vancouver, BC, Canada
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BHEL, BEEZY A F— L L W loKEED
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JEDHEITLTWBIZE, L=V OER-IPEETH - 72
PSP DFIRFER % 23 5 DCTNI ZRARA T, e,
BHIHZE, RAIRTHA LARO bz, SNCA EHILR
AHETIE, AR sk, UK, EMWREE BE K
JEAEA% T "C-PBB3 #i & O B e LAAERD bz (il
il Student 1 Mi%E) o MSA HBETIX, AIHZE, KREEK, b
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WA ERHED bz,
R~ m s
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J5 ML =Y 0K EAREO SN, 72 "C-PBB3

DFEEIE, WHE, W% F LA kb 2 v e
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H2s, "C-PBB3 I o-v X7 LA VIZHERT L HE
PEATRIE E N5,

O KEYWORD © PBB3, PSP, SNCAZR, &7 PET &% MSA

A ® DCTN-1 B ®DCTN-1
s BP Values (Basal Ganglia and Thalamus) : :::w‘ ., BP Values (Brainstem) %m“
.:"Nsa *SNCA
- . 0s Figure 1 /\MEE%EBREMSCT
04 - - . A : 3 % Logan analysis I &2 2 #ERE
- P . . " DAMEERRZ (A), g B), &
ol o' Wle &2 (C) m#E&8E (binding potential;
[ *T BP). E®OAIG PSP B (.
= Ventral 03 Midbrain Substantia  Pedunculoponting n.  Pons Dentate n. 73\('%%‘ qjﬁm—(%%{ﬁb)%ﬁmeﬂ%)’
Caudate Putamen Glabus pallidus striatum Thalamus ‘ nigra 7—'— [/\/C/‘@o)—)f-LEDLi DCTN7 gi,{%
c el ocr ﬁ%, (W, AEIX BHEETES
07 sk EPFDHOND), [KEDORITREE
o . e MR ERE, EREONEIE MSA
' £ BE (BIERZE, AEIK PRy, FAJREE,
e . Wk WEEE BE BK AR
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PSP-P phenotype case

s
Control
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Figure 2 bL—UDZANS B0 ~ 70 REDT—aDOHERIL /e, BRE(CE)AAELLD PET B, HBESTEBRIIEESE
FBIEREEZRT. 158  @ENREREOM. BFMGREIEEEASNEN,. 2518  AAIE PSP &&, ZAllL PSP OERIKIE
RZ29% DCTNTI ZRREEE. ME CAMBEKIHEADRDOONSD, DCTNT EERFE TILRIEEICIRAADALND. 358 !
SNCA EEREEE MSA BED PET EifR. FIEREYE SNCA EEREE TIIAMEEZIC ML —Y OZERLRIAA, MSA BETIFK
MEEZEKE GRECHERRE) ICREEORAZDHOND.

M HAFTEMER © Figure 2 O FHRUEINE, FEFHICHEROE, IELWHNEICEBLTEY, FELIGRERNA»RZY $9,

Table 3 RIEBFHIATR CEGFTROZER
Causative PBB3 Tau PET PBB3 Tau-PET THK-5351
Gene Mutation Tau Pathology (Our Findings) (Reported) AV1451 Tau-PET Tau-PET
PSP Predominance of 4R Tau Basal ganglia and  Basal ganglia, midbrain,  Basal ganglia, mid- Basal ganglia,
filaments over 3R found midbrain, and cortex including brain. Inconsistent midbrain
as globose tangles; tufted increasing as white matter findings in dentate (Ishiki and
astrocytes, straight disease (unpublished) and frontoparietal colleagues,
filaments; twisted progresses cortex (Cho and 2016) and
filaments collegaues, 2016a; parietoocciptal
Smith and cortex
colleagues, 2016;
Whitwell and
colleagues, 2016)
PSP p DCTN1 Not known for specific muta-  Basal ganglia and  Not reported Not reported Not reported
henotype p.K56R tion. Dynactin mutations parietal lobe
show neuronal inclusions,
dystrophic neurites, glial
cytoplasmic inclusions,
and axonal spheroids,
negative for Tau, positive
for ubiquitin and TDP-43.
Mutation SNCA Widespread LBs, Lewy neu- Basal ganglia, Not reported Not reported Not reported
carriers genomic rites in the cornu ammonis PPN, SN
duplication 2/3 region (Konno and
colleagues, 2016b). Tau
may be present, but mild.
MSA Glial cytoplasmic granules, Basal ganglia, Autoradiography Predominantly Not reported
multiprotein content, midbrain, shows binding posterior putamen
mainly synuclein, ubiquitin, and cortex in basal ganglia (Cho and

and P62. Tau may be
present, but mild.

and midbrain

colleagues, 2016b)
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Intermittent Theta-burst Stimulation Rescues Dopamine-Dependent Corticostriatal Synaptic
Plasticity and Motor Behavior in Experimental Parkinsonism: Possible Role of Glial Activity

*Fabrizio Cacace, MSc, Desirée Mineo, PhD, Maria Teresa Viscomi, PhD, Emanuele Claudio Latagliata, PhD, Maria Mancini, PhD,
Valeria Sasso, PhD, Anna Vannelli, PhD, Tiziana Pascucci, PhD, Valentina Pendolino, PhD, Elena Marcello, PhD, Silvia Pelucchi,
PhD, Stefano Puglisi-Allegra, PhD, Marco Molinari, MD, Barbara Picconi, PhD, Paolo Calabresi, MD, and Veronica Ghiglieri, PhD

*Fondazione Santa Lucia, Istituto di Ricerca e Clinica a Carattere Scientifico (IRCCS), Rome, Italy
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MR = N=ZX FHIEOTa Favziwv,
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% 20 9FFR, 6-hydroxydopamine (6-OHDA) +##iTBS ZDO#MN iTBS £ 20 28Fm, 6-OHDA + iTBS 50 iTBS % 20 H9FRIC
B BIREEIRF 21— 0O ORFBWARER—BE (/V) FL—RA, TR 3D I/V OBEEERT VST, b, ER :ITBS #FEHEL 2
CTRL 2w b (12L), # iTBS %Z3=fE L 7= 6-OHDABEEZw b (12ML),iTBS 23K L /= 6-OHDAEE - N (12 L) DEHIZRGT = 1 —
0> (spiny projection neuron; SPN) (CH 2B S F 7 A% EAML (excitatory postsynaptic potential, EPSP) DIRIBDIFEFZEAL.
FHBFI (long-term depression; LTD) O70 N ULOBRRIEICAEL, SREEEHRIZ (high frequency stimulation; HFS) BIDE
BEICHT2EE (%) Trlk. AENCIE HFS AT (KBOHR) HROHFS % 30 DR EBlICER ) ICH TR EPSP O
N—AZRT . AT—IN—=FITXTDORI—AT 20 ms/5 mV Ths, BEOKRENEHFS 7ONIILOEEEREZRT . —TRESD
B FBEVER, Fsesoa = 1201, p < 0.001, 6-OHDAREEZ Y D ITBS % 20 28R (12[L) 5 6-OHDA BEEZ v FO#EELITBS
% 20 BFm (12[), HFS 1 30 98F= : Bonferroni &I K2 FE#EE, *p <0.001, TR MBS ZEHEL 7= CTRL Zv b (11 [T),
M ITBS &=L 7z 6-OHDABEEZEZ v b (11[L),iITBS Z3Eke L /= 6-OHDAEEZ v ~ (10[L) O SPN (CHF5, KHAER (long-term
potentiation; LTP) O 70 kU K2 FHFRZD EPSP OIRIEDRZIFZE, HFS 81 (KEBDHR) H KU HFS % 30 98 ERlICEH )
DRFAZ ML —A%ZRT . ZITECED BT MHEVER, Fssass = 7.35, p < 0.001, 6-OHDA EZE > hD iTBS % 20 2F= (10 [IT)
5t 6-OHDA BEEZ v hDI#ELLITBS 4 20 2R (11 1L), HFS % 30 #FER : Bonferroni jAIC K 2= #%M87E, p > 005 ¢ EANT
Sk, LTD 7O b)LAEAL, HFS #% 30 piEaicE1T5 EPSP OiRiEA7R~d (CTRL S hDiTBS #% 20 HiFs Xt 6-OHDA f&
E7v bOHELLITBS % 20 7 R  Bonferroni A IC K5 HERRE, *p < 0.001, 6-OHDAREEZ v hDiTBS % 20 DR = Xt
6-OHDA FEEZ v b DAL ITBS % 20 285 R : Bonferroni ;AIC K DBHEIEE, 0 <0.001). d: EANT T A, LTPOZONIIL
Z#EAL, HFS % 30 DEERICH1F5 EPSP OiRIEZRY (CTRL T hdD TBS % 20 DiE R % 6-OHDA EE S D#RELITBS #%
20 7B - Bonferroni i&IC K2 =& EE, o < 0.001, 6-OHDABEZw hD ITBS % 20 ks Xt 6-OHDA EEZ v b DLl
iTBS % 20 2852 - Bonferroni i&IC K2 =#EE, p > 0.05),
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Motor-Symptom Laterality Affects Acquisition in Parkinson’s Disease: A Cognitive and
Functional Magnetic Resonance Imaging Study
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TR IUPBER ---------mmmmmm oo
J8—F Y U9 (Parkinson’s disease; PD) 2B 1) 5 IExt
TRtk o 3 B RIT FR AR AR IS B 2 AT T e D
%o ABfFETIE, PD BHICBI 2 EEHEIRD /AT 275,
AR AT A SoRE: §e s i 7 o) AE Qe i ANIY/A
EMETL, £ O R OMREREN © BN MRI TIRE L
720

HH A G- K PD BH 63 B (FEMIHERA A S
% FEH K P 5 B (left-onset medication-naive patients;
L-naive) 29 i, A MNIHEIRDIA 6 1L 5 A K x5
# (right-onset medication-naive patients; R-naive) 34 i ]
BIUOERAE~Y Yy F S RBERE (normal
controls; NC) 38 f5ll & xf 4 & U 720 M 45 &5 i 7% 3R 7
(Acquired Equivalence Task) [ 4% 1% (acquisition), F# ¥f
(retention), —#%ft (generalization) D &A% &) &
ZHHREFRBENY MRI % FE0t L 720 fTBYBIEETEE & L
T, EDOSMNT BT 558 OIEMERE & RS R % Flsk
L 720 ZifREHREENY MRI 7°— & QAT Clx /r s —M:
ERET L, RO EAEICEY, MERIIBTS
K EER D BEBE Y 70 TR PR %2 3174 L 720
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L-naive Tld, R-naive 3 X U'NC & DIILICBWT,
% (acquisition) D (7 4 — F2Ny 712D A%
B) ICARBIIZLA 0L T —HAoN REET VLD
5T (ANOVA) & Tukey honest significant difference
(HSD) MEIZ & 2 1% f#NT), —77, R-naive DA IE
NC & A BRICBIF T o 720 R¥F (retention) I X O—
#Weft (generalization) DOAHTIL, - OIEMEELIC 3 #E
DHBER G720 BUSKERIZOWT 3 BERICA 2
XA SN h o 72e L-naive # Tid, #4F (acquisition)
DD L Z — &G MW O SR g —M & ORI
MBI AR S N7z0 R-naive TUE, ZEHWVT oMY
B IZBWT Y, NC E DR TR —MHOFELRE
1t % 225 720
o1 Hiaeeleletetetetateie it Siniiiniaelele
PD B# Tld, #EEPERDOLLAED, 74— FNv 712
HEOHEGFHITREE RTINS D, L-naive
BRI SR SN B, L-naive TEIE S N-dG55H
OREEZ, AEHWY B OPERER S 2 TR L T A e
PED3d % o

(B&aR @ LA e

O KEYWORD © /S—F>V 29K, KEFIROIERTME RN/NI>, EERFE, REFEFEEN MR
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Figure 1 REMHEMM4ERE (Acquired Equivalence Task) OFEmIE. (A) L-naive Tl Rnaive XKV NC EDQLLBICHUNT,

%75 (acquisition) DBICHFRICZLDIT—HHONTz CREETIVICED

difference (HSD) & EIC KB EHEMIT). Rnaive D¥EE (acquisition)

DA H (ANOVA) & Tukey honest significant
DOBICHFDAHEIE.NC ERRICBF TH o7z, 24F (retention)

DEE—MME (generalization) DTl IEHEIC 3EBDBEEIIRN /. (B) %13 (acquisition) D#f, ##F (retention) DA,
—f%{t (generalization) OMBICEFDRICEERICIE, L-naive, Rnaive £L0ONC BB TEBEEISR D O/,

ANCOVA
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Figure 2 #XEBOIEIFIEDENE, ZDZEBEDOMHE. (A)
RN BFE— (regional homogeneity: ReHo) DEHA
ZIZBIE B, L-naive, Rnaive, NC (BT 2HEFEAHT (analysis
of covariance; ANCOVA) (FAFREDREINTVD), BhY)
AR CTHEEEDRBD SNz (—mRELSHAHT (ANCOVA)J.
(B) L-naive &KV NC BEIDHZMEMN. L-naive BEOE RV
R TReHo D EAZENEAL T, (C) Lnaive B KV
R-naive 25 D E % 7. Lnaive BED & AW A 4% 7% T &
R-naive ZCEHEANT ReHo O EAZEDEARL TV, (D) &80
A A AR CH 1D ReHo OEMART BIHR. iRl
ReHo DB L NI &R . ReHo DEAZEICEHT DEHEL,
L-naive BN AEAIMEI®RICH TS ReHo DIETICLBEHDT
Holz. (BE) L-naive BICHWNT, %1 (acquisition) DHEICH
1325 —DOFHEHIE, AEAMAIERE KOESAVIAIwR
D ReHo MEM EHAEREAR L 72,

-3 1 3-
E r =-0.092, p = 0.701 -+ Right
& 121 e = ~ Left
E g R g
w 1.1 ——as
é :.. : - -
& 1.0 ___._w__‘_
3 *$ s F
£ 09 r=-0.141, p = 0.554
I
g. 0.8 T T 1

0 10 20 30

UPDRS-Ill Score
Figure 3 &EAIVAI#RRD ReHo MiEMEE Unified Parkinson's

Disease Rating Scale (UPDRS) Part Il GE&ifge) A7 &
DA, L-naive IZHLVT, UPDRS Part Il (Eghigs) 207
ERFRTESAVAIGROMERESEORIC, BRAMERIER
Shkad o7k,

Table 1 ZEHRZS PD B& CEEMNBHEBRED

ERARAY - AR

L-Naive R-Naive NC P

n=29) (n=234) (n=38) Value
Age (years) 57.3 (8.6) 59.6 (9.2) 58.5 (8.5) 0.580
Sex (M/F) 16/13 19/15 14/24  0.190
Education (years) 11.6 (3.4) 129 3.3) 12.6 (2.6) 0.288
Disease duration (years) 2.7 (22) 22 (1.4) — 0.799
UPDRS-Il
Tremor 1.9 (1.9) 1.6 (1.7) — 0.545
Rigidity 3.6 (2.2 3.9(1.6) — 0.203
Bradykinesia 5.0 (3.6) 41 (2.0 — 0.204
Left-side symptoms 9.2 (4.0 0.6 (1.2 — —
Right-side symptoms 0.8 (2.7) 8.4 (2.8) — —
Dominant-side symptoms 9.2 (4.0) 8.4 (2.8) — 0.565
Non-dominant-side 0.8 (2.7) 0.6 (1.2 — 0.415

symptoms

Total score 14.9 (8.5) 13.2 (5.6) — 0.391
MAI -0.9 (0.2 0.9(0.2) — —
H &Y score 1.2 (0.3) 1.4 (0.4) —_ 0.104
BDI-II 5.2 (3.0 5.6 (3.3 5.0 (2.7) 0.740
MMSE 28.8 (1.0) 28.7 (1.4) 29.0 (1.2) 0.363

T =3P ME (B2 ) . MAT (motor asymmetry
index) = (GMOFER - ZMOFEIR) / CHHOREIR+
FEAMDHFEIK)
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Mild Cognitive Impairment as a Risk Factor for Parkinson’s Disease Dementia

*Jeroen Hoogland, MD, Judith A. Boel, MSc, Rob M.A. de Bie, MD, PhD, Ronald B. Geskus, PhD, Ben A. Schmand, PhD, John C.
Dalrymple-Alford, PhD, Connie Marras, MD, PhD, Charles H. Adler, MD, PhD, Jennifer G. Goldman, MD, MS, Alexander 1. Troster,
PhD, David J. Burn, MD, PhD, Irene Litvan, MD, PhD, and Gert J. Geurtsen, PhD, on behalf of the MDS Study Group “Validation of

Mild Cognitive Impairment in Parkinson Disease”

*Department of Neurology, Academic Medical Center Amsterdam, Amsterdam, The Netherlands

International Parkinson and Movement Disorder Society
(MDS) d#iE, 78X—F ¥V YIRIZBIT 55 E R
% (Parkinson’s disease with mild cognitive impairment; PD-

MCI) DZWTAEHEZ HE L7z,

S OERIE T, ZoBkkiEo S b5, SIRNET
filille (Lov 1) PR LIECOWT, HS=F 2y
UIRIC BT B FRSE (Parkinson’s disease dementia; PDD)
DFIEFEIREE & DBEZHET 5 Z & TRHiT %,

A DOWFFED S 38— F 2 V% (Parkinson’s disease; PD)
BE ORI 2057 — & Z2EL 72, Thb
DT =5I2I&, LAV ISR o #E 8 U722 B
Tow, EERRERA, #19o, kOB RE, 2L
TRRAGENOHERIZ BT 2 RYLBHRA O WS Th
oo EGMZEKL, LNV U BZHEED [ZHE
ZE 2 BABERRACT ] (SB35 Pl L offifE (RREHED
HIXERRBEIZ & o TORSN D) ZaFili L 72,

Movement Disorders, Vol. 32, No. 7, 2017, pp. 1056—1065

Frac7T BIOBEEZ R E Uiz GHORKEE, LAV
FWTHAEC X B BB E OB WL, s, PD OEE)
SEAR O FREFEAS,  FRHVE O FEE fE B & WA I B3 %
CEDIRENTz, RBAGEDERRIER, kOB IR RE
DTS T AT 2 A SN,

S+ =4
ibE af

AHFZE1E, PD-MCIL O L)V 11 35 Wi H i o0 13 1 22 24 1
ZAHE L7z, WO KRBUBREBEIZETH 50 AKERD D,
LAV T Wi 12 & 2 50805, PD IS BT % R JIE D
fE bR & B D RERINICBIE S 2 Z &R E N, &
ORI, LAV I Er A8 o 7 I 2 241 % S8
THLDOTH D, T2 LNV Bk, S, BE
TR PD U RN 2 BN O BN T o & il 2, B
FEDFAES L \C B3 2 HEP O 72 L HH SN D
ZEDIRE NIz,

BRI #0

OKEYWORD © /S—F>V >k BERMEE, RBME R OEFORE EFIN

Table 4 PDD DOfelREDHEICRET 5 ZEE Cox tHHINY — NEF L

B SE 95% Cl HR (e” z-Statistic P Value
Age (per year) 0.09 0.02 (0.05; 0.13) 1.09 4.36 <0.005
Sex (male) 0.26 0.29 (-0.32; 0.83) 1.29 0.88 0.38
Years of education 0.00 0.05 (-0.11; 0.10) 1.00 -0.06 0.95
PD-MCI -1 to —1.5 SD 0.71 0.45 (-0.18; 1.59) 2.02 1.56 0.12
PD-MCl —1.5 to -2 SD 1.24 0.45 (0.37; 2.11) 3.46 2.78 <0.01
PD-MCI below -2 SD 2.42 0.35 (1.73; 3.11) 11.25 6.89 <0.005
UPDRS-III* 0.03 0.01 (0.01; 0.06) 1.03 2.49 0.01
Depression indicator -0.22 0.47 (-1.14; 0.70) 0.80 -0.47 0.64

ETNVAEO 2 ME (HHE (df),8) 13975 THho7z (p<0.005)o FRHE (reference) & L7277 ) —id LB L ORBAIREE 2 LOYHTH -
720 WUREA RO N — R I, BRI EE O BT (4E%3 X O Unified Parkinson' s Disease Rating Scale (UPDRS) Part IIT GEBjFERE) * A 27)

H72) TRY o

HR =/\—FIt, SE = B OFE#ERE,

95% CI = B IZBI3 % 95% 5 HHIX [H



Figure 1

Studies assessed for eligibility (n=24)

v

Excluded studies (n=20)

« Cross-sectional (n=7)

. Not conform Level Il MDS PD-MCI (n=10)

. < 75 patients at first measurement or < 67%
patients at follow up (n=3)

Eligible studies (n=4)

I

studies (n=592)

Number of patients included in these

Y

Y

Excluded patients (n=125)

+ PDD diagnosis at first measurement (n=40)

+ Disease duration > 25 years at first
measurement (n=3)

+  Patients without follow-up (n=82)

Patients included in final
analysis (n = 467)

F—RARETOTAEZRT 7O0—Fv—h

Table 3 #EEFHERFH KU PDD NOERKOEIMHETE

AZSAND (n = 101)

CARPA (n = 112)

NZBRI (n = 136)

Toronto (n = 118)

Overall (n = 467)

Age, years (mean, SD;
range)

Sex, male (frequency,
%)

Education, years
(mean, SD; range)

MMSE (median, 1QR;
range)

PD symptom duration,
years (median, IQR;
range)

UPDRS III* (median,
IQR; range)

Positive indicator of
depression (fre-
quency, %),

PD-MCI count (fre-
quency, %)

Conversion to PDD by
cognitive classifica-
tion (frequency/n,
%)

Person years of
follow—up by cog-
nitive classification
(vears, years per
event)

No impairment
—1t0 —1.5SD
—151t0 -2 SD
below —2 SD
No impairment
—1t0 —1.5SD
—-151t —2SD
below —2 SD
No impairment
—1to —1.5SD
—151t —2SD
below —2 SD

72.8 (8.5; 46-86)
66 (65.3)
155 (2.6; 8-23)
29 (27-30; 16-30)

8.0 (4.0-12.0; 0-23)

20 (11-31; 2-52)

29 (28.7)

75 (74.2)
10 (9.9)
8 (7.9)
8 (7.9)
5 (41.7)
1(8.3)
1(8.3)
5 (41.7)

208 (78.8)

28 (10.6)
18 (6.8)
10 (3.8)

65.7 (10.4; 32-84)
59 (52.7)
116 (2.5; 7-18)
28 (27-29; 22-30)

1.3 (1.0-1.8; 0-7)

15 (11-21; 5-39)

10 (8.9)

5

164 (24.7)
48 (7.2)

66.0 (8.2; 42-80)
87 (64.0)
13.0 (2.9; 8-20)
28 (26-29; 21-30)

4.0 (2.3-7.0; 1-20)

24 (17-32; 3-69)

28 (20.6)

86 (63.3)

)
14 (10.3)
21 (15.4)
7 (28.0)
3 (12.0)
4 (16.0)
11 (44.0)
295 (71.6)
40 (9.7)
25 (6.1)
52 (12.6)

71.1 (5.4; 60-84)
81 (68.6)
15.9 (2.4; 8-20)
29 (27-30; 22-30)

5.0 (3.0-9.8; 1-21)

20 (15-26; 1-48)

2(1.7)

68.7 (8.8;
32-86)
293 (62.7)

14.0 (3.1; 7-23)
28 (27-29; 16-30)

4.0 (2.0-8.0; 0-23)

20 (13-28; 1-69)

69 (14.8)

280 (60.0)
67 (14.3)
58 (12.4)
62 (13.3)
18/280 (6.4)
8/67 (11.9)
12/58 (20.7)
31/62 (50.0)
940 (60.6)
255 (16.5)
217 (14.0)
138 (8.9)

IQR = PUsfr P

11
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Tau/o-Synuclein Ratio and Inflammatory Proteins in Parkinson’s Disease:

An Exploratory Study

***Manuel Delgado-Alvarado, MD, Belén Gago, PhD, Ana Gorostidi, PhD, Haritz Jiménez-Urbieta, MSc, Rosalia Dacosta-Aguayo, PhD,
Irene Navalpotro-Gomez, MD, Javier Ruiz-Martinez, MD, PhD, Alberto Bergareche, MD, José F. Marti-Masso6, MD, PhD,
Pablo Martinez-Lage, MD, PhD, Andrea Izagirre, MHSc, and Maria C. Rodriguez-Oroz, MD, PhD

*Neurodegenerative Disorders Area, Biodonostia Health Research Institute, San Sebastian, Spain
**Centro de Investigacion Biomédica en Red sobre Enfermedacdes Neurodegenerativas (CIBERNED), Madrid, Spain

23— F ) V%% (Parkinson’s disease; PD) D Wr=e #4T
B U TR PEDHERR S T B WA (cerebrospinal
fluid; CSF) 1 % 7213 AT N A 4 = —J1 — 13w,

B = ---m e m oo oo
PD DA EL - B AR B X OIS [ B 3 % &
FIE @ CSF Hids X CNIIAE R EEAS, PD OIS E
REFE & ORI BT & 2D B & FFo 2 150 % Wit
T 5,

- X7 VLAY, 7TIuA FB142, By, ALt =
Y181 ) YRALY U D CSFHgpE L, A g v (A
YEy—uAFLIB, A ¥ —uf X2 A rF—uA
Fre6 A vy —7xzury EHEBEEKNT o) ®CSF
B X AR EE 2, PD B 40 B & A R HE B B
HAPITHE L7z (220, 4 M4 v ol
BEWE, PD JEF 51 6 & B oo f ok BB B 26 BTl E
L72). F72, FBlas—1b (replication cohort) & LT,
Parkinson’s Progression Markers Initiative (PPMI) @ F —
¥y FTHMETL 72,

BER - e
¥ X7 LAY, TIuA Fpl42, EHEEHT oD
CSF Wi B, Mk ER#E |2 e~ C PD B TR, &

OKEYWORD © /S—F>V K, NAHAX—H—,

Movement Disorders, Vol. 32, No. 7, 2017, pp. 1066-1073

Fja-v A7 LAY, VDYBALY -y X7 LA v,
Wy (73 FRlA2+a-¥ X7 VA V), Vv
WBAbs >/ (73094 FRl42+a-Y X7 LA Y) OF%
HiE, PDREEBTE» -7, REOMM FIAIL V>
BAbs 7 jo-v X 7 LA v HATHGET L 72 3554 (0.86)
&, ZHUZ CSF HEBEIEIN ¥ o R BE &2 Ml A b E T
Mead L7z (091, KB 0 92.9%, FFEEET5%, v
M7= 071 DE) IR SNz PPMI DT — % X —
AT, VUBILY T - X7 LA vIbE ) VLS
7/ (7304 FB142+ o-Y X7 LA Y) s, Wi
W L Db PD BB TEN - 72, MIERH A I A4~
WIS o 72, 4 7 —u4 %V 61K
Unified Parkinson’s Disease Rating Scale (UPDRS) Part I (4
fibERE, 1TEh X O55), Part 1T (HEAEEEIE) B &
O Part I GEBIEERE) A2 7 L EOMMA R L7,
HERR oo mmm oo
CSEH ) YAL S 7 Jo-¥ 2 7 L A ¥V HIZHARTREGT L
7oty &, CSF WESHEL IR T o i BE B X OV AE b A
VE—UA R ORELMAEDE TR LEEIC,
PD D#Wi & EIEFEDNA < —F— & % BN H
%o

85k BT 1E5M)

- XA, IL-6, MEEER



Table 1 PD BECHREBREOERATE

EREREVE KO 2453

PD (n=51) Controls (n = 64) P Value
Age (years) 71.0+6.2 68.2 +5.0 0.028
Sex (men) 28 (70%) 21 (53.8%) 0.168
Disease duration (years) 79+41 —
H&Y 23+05 —
UPDRS-III 222+79 —
CSF PD (n = 40) Controls (n = 40)
AB (pg/mL) 736.8 = 239.1 877.6 = 289.5 0.048%
T-Tau (pg/mL) 231.2+=113.7 210.7 =115.9 0.656
P-Tau (pg/mL) 46.6 = 17.8 46.2 +16.5 0.865
T-Tau/AB 0.3309+0.193  0.279 = 0.245 0.513
P-Tau/AB 0.0662 = 0.0279  0.0593 = 0.0368 0.600
a-synuclein (pg/mL)° 1,048.9 4920 1,170.3 =£392.3 0.007°
T-Tau/a-synuclein® 0.2379 += 0.007 0.1654 + 0.06  <0.001?
P-Tau/c-synuclein® 0.0490 = 0.008  0.0385+0.007 <0.001?
T-Tau/AB+o-synuclein®  0.1359 = 0.051  0.0951 == 0.045 0.005%
P-Tau/AB+a-synuclein®  0.0276 = 0.006  0.0215 = 0.005 0.001%
IL-6 (pg/mL)° 0.617 =0.30 0.531 = 0.22 0.346
TNF-o (pg/mL)® 0.4013+0.158  0.3078 =0.124 0.021%
IL-18 (pg/mL) Undetectable Undetectable
IL-2 (pg/mL) Undetectable Undetectable
IFNvy (pg/mL) Undetectable Undetectable
Plasma PD (n=51) Control (n = 24)
IL-6 (pg/mL)® 2.294 + 2.66 1.917 =1.27 0.742
TNF-a (pg/mL) Undetectable Undetectable

EINEBO IR ¢ BoE £ 721 Mann-Whitney U M€, BIZERO IR 2 B & /2.
CAERGCHIE L7z p fife BB RMNT CHEZ p SO O NI AIOWT, il CHlil L7z,

"D B (3561, Hh= 2501, b 71.4316.48), HIEBERE (34 I, =18 B,
ERGICBIT % pfili= 0.021, HEBICEIT % p = 0.140
PD JBE (39 B, Wik= 28 B, 4EMH: 71.28+6.22), KHEBERE (38 1, HE= 20 i,
AERRICBT % p fili= 0.016, PEFICEIT % p fii= 0.083
D R (326, W= 226, E#E: 71.1626.66), FHEBERE 27 61, BH= 1341,
AEWHICRES % p fili= 0.049, PEFNCEIT S p fii= 0.109
PD JBH (5161, k=341, FEl: 71.0246.32), FFEEBEERE (4 61, BE= 12 6,
RIS % p fili= 0.070, PEHICEIT % p fii= 0.167

Table2 PPMI D7 —&NX—RIcHT2 PD BE EREBREDEREF CHRRIE KOELFREH

4F: i

i

iy

4 fi

CSF PD (n=314) Control (n=111) P Value Adjusted P Value
Age (years) 61.3+9.7 59.1+11.5 0.051

Sex (men) 203 (64.4%) 68 (61.3%) 0.523

Disease duration (months) 6.9+6.7 —

AB1-42 (pg/mL) 374.0 =102.4 385.3 = 75.1 0.054 0.120
T-Tau (pg/mL) 446 +18.0 438 +15.1 0.993 0617
P-Tau (pg/mL) 15.9 = 10.3 142+ 6.5 0.329 0.446
T-Tau/AB1-42 0.1259 = 0.06 0.1131 = 0.02 0.126 0.490
P-Tau/AB1-42 0.0443 = 0.036 0.0371 = 0.014 0.030 0.088
a-synuclein (pg/mL) 1,836.9 = 734.4 1,978.1 = 796.5 0.109 0.066
T-Tau/a-synuclein 0.0256 = 0.008 0.0234 = 0.005 0.017 0.061
P-Tau/a-synuclein 0.00964 * 0.008 0.00785 * 0.0035 0.035 0.030
T-Tau/AB+«-synuclein 0.0207 = 0.006 0.0191 = 0.003 0.017 0.082
P-Tau/AB+ «-synuclein 0.00768 = 0.006 0.00640 * 0.0027 0.020 0.034

RIVE RO IERIIE 52 F 7213 Mann-Whitney U %2

AT p XK T TR,

, BWEBO B 2 Mg E v,
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IN—=F ) VIHICET S8R DRI X 5

HEA B DOWGTEIL

Pyramidal Tract Activation Due to Subthalamic Deep Brain Stimulation in Parkinson’s Disease

**Philipp Mahlknecht, MD, PhD, Harith Akram, FRCS, Dejan Georgiev, MD, PhD, Elina Tripoliti, PhD, MRCSLT, Joseph Candelario,
BSci, Andre Zacharia, MD, Ludvic Zrinzo, MD, PhD, Jonathan Hyam, MD, PhD, Marwan Hariz, MD, PhD, Thomas Foltynie, MRCP,

PhD, John C. Rothwell, PhD, and Patricia Limousin, MD, PhD

*Sobell Department of Motor Neuroscience, UCL Institute of Neurology, National Hospital for Neurology and Neurosurgery, London, United Kingdom

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

BLIR T #% o I 3 56 ) %7 (subthalamic deep brain
stimulation; STN-DBS) £ /¢— % > vV V%5 (Parkinson’s
disease; PD) (ZBF 2GR R GHLETH 5%, #HAKHK 2
&, BSOS T AR oI L Y, ®IEH
DU B WML D 5o

BAY -----mmmmmmmmmm o oo s oo s oo oo oo
PD (281F % STN-DBS (2 & % kB O iEPEALIZ OV T,
ZORE RN %,

STN-DBS # %2V} 7z PD H# 20 Bl % 3t 512 H #Mikbk & %
ML, B EZWMANIEHE L7z S L 0% 135
WIS B W CHERIGEE % #5320 %E, 150
DB ENENZOWTIE Lz F/2, BHO
BEEFMLLZ. E512, 37 AT MRIIC X AR
WM hZ 2 82757 4 — (probabilistic tractography) %
M, —UGEBN IR T % B B A B & i BB O
fH S HE S LR & OFRBEZ H L 72,

WR---mmmmmmmm e
YR E R AR, RO 41+ 1.1mA) B

Movement Disorders, Vol. 32, No. 8, 2017, pp. 1174—1182

KOO 1 WA G (4.0+12mA) L DHEICE
WTC, OO (3.5+1.0mA) THEIEK - 72
(Wilcoxon £F G A HALAR ) o 77V THE & L7z B2 HIE
Bk B L OB OWEVEALARR L, o 1T 5
KO | I 15 00 2 IR S B B 1E & 2 2 A A B
R L7zo (GEIREEBIEME, LEEEBIBME & o g
WZBWTH 30 ~35%, AR (Wilcoxon 5514 I
AR %E & Bonferroni 12 & 5 FHEME), FEBEE IR
AR 2T B fl R & AR 2R L7z [ 2
(lateral-type) ] DIFEFENA SN L BH 1261 % kG L Lz
R (backward) O F R GHT TLE, 1 50R E
WD LR BRI RO, WO FAEIE, 56
1A R 35 O iR B B AL & 0, i i o0 FEGE W
FEDZEE D 79.9% HHHETH - 720
HEER — - mmm oo
HEREE OB 2 IE L, BWERR TR S 5 #ipH
ORIFFMEIC LV EL ) 5. 29 LAEROIHUZ, #
WERE % P AW FE 2D, F2BERIBICES 5
A ESORIEH ORBUCEES %,

(BZaR © Bfor  1EBL)

O KEY WORD © RuREBRISM (DBS), BRHBE S (MRD, /S—F> 2% (PD), #EEIRS, BT (STN),

g =2 —0O>



Figure 3 FD&#aE (hand motor knob) AE KUZ OEFE O ORTERE ICHRIAT 2 K EEBEE (corticospinal tract; CST) (1B )
&, HMIEB KURAICEEET 2R 0RTESN EF ICEIR T 2 EIERERE (corticobulbar tract; CBT) (F8) OBERIINZINTZ T4 —
(probabilistic tractography). B&EES 13 DEK F% (subthalamic nucleus; STN) %, & EMOESHEMHRT (HKV11) (2
KBIEMAARRATE (volume of tissue activated; VTA) ZEBT/RY . TiklE (A) CHE#E (B) (CHWT, CBT & CST &V EHHET
HICAIEL, BEICED > THEENEHEL, STN LNV TEEREESADND. IEAKIE HlELT #ERE 4 mA (C) HKU2
mA (D) ICH1F% CBT/CST & VTA EDFER (ThhE, EEtINhiz CBT/CST 418 ZRLTWSH, ZOBETIFAAICHATE
BITEEDAZLN,
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IN—=F UV VIRBHICBIFL NIV ENR=IF )T 1
HUR T RO NIRRT & 5 HIH

Personality, Dopamine, and Parkinson’s Disease: Insights From Subthalamic Stimulation

= rFugénie Lhommée, Psych, Francois Boyer, Psych, Maxime Wack, MD, Pierre Pélissier, CRA, Héléne Klinger, Psych,
Emmanuelle Schmitt, Psych, Amélie Bichon, Psych, Valérie Fraix, MD, PhD, Stéphan Chabardés, MD, PhD, Patrick Mertens, MD,
PhD, Anna Castrioto, MD, PhD, Andrea Kistner, CRA, PhD, Emmanuel Broussolle, MD, PhD, Stéphane Thobois, MD, PhD,

and Paul Krack, MD, PhD

*Movement Disorders Unit, Department of Psychiatry Neurology and Neurological Rebabilitation, CHU Grenoble Alpes, Grenoble, France
**Univ. Grenoble Alpes, Grenoble Institut des Neurosciences, GIN, Grenoble, France

*** Inserm, U1216, Grenoble, France

BLIR F 8% o Bix % 55 0 3 M7 (subthalamic nucleus deep
brain stimulation; STN-DBS) 2 X 0, /X—F V'V VIF
(Parkinson’s disease; PD) @ i Sl i R & 45 1 Al IR 1%
WFEIND, UL, RGHESEEOWHEHIE & —
VI T AR TREICOWTIE, BACERSIT
Wb ARWFFED HIYIE, STN-DBS Efitkd/s—v FY
TADELERETHZETH b,

Cloninger ® AWML &1 (biosocial) € 7 )V %& vy, PD
BH13BID/8— F ) 7 4 & STN-DBS (733 U 1EH)
PEBEA O K7 2 4 9) DFEMEET & 12 » H#&RIZEF
fili U720 ATE)OEZFEIRDZALIZOWT, Z4ED
MR SN 72— OERKREE (apathy, 19D, A%, 1§
5 7l (hyperemotionality), B, ORE, BUEE RATE)
(punding), M EyHIHITE) (impulse control behavior)) T
A L 720

STN-DBS @ 1 4£#%, STN-DBS FEMiRi 2, 85 1]k
DIN=VF )T 4 FBROBA AT ERAL (+28, &
%3460, p<0.001), 420FTHEDHH 3 DOTAO
THER L (PEIAR (+0.7, 106, p = 0.005), ¥ v
AF A (+ 06,786, p=003), BE5M%E (+ 1.1, 10 1,

OKEYWORD © K/S3X,

Movement Disorders, Vol. 32, No. 8, 2017, pp. 1191-1200

p = 0.0014)]) [Wilcoxon M & AFEFLEE (false discovery
rate) (2 X BHHIE)e ¥ v A R AD/N=V F Y T 4 KD
JUHEE, RN AEEPEEER O & AHB AR L7z, Atk
DON=YF ) T A FIHOMA I T IALTH 57225 Bl
A& L, Hra B kot 73T d A IREE (- 0.3,
781, p = 0.03) & MMMKATOH T HIRTDH S E (- 0.6,
9%, p=00019) ®Z27 % STN-DBS EEHIZALT L
7z [(Wilcoxon #UE & 7 L3 (false discovery rate) (2 &
HHIE)s F 7z, apathy [IZICHEDTHR S N7z 28, B
AT EY R FE A AN AE B nonmotor fluctuation % & Tl DFT
B OB RRERIE S Lo D DL T AN N=TITE
LI hr o720 B33 HREBEEEIK T (hypodopaminergia)
DA AT B X KGR B E nonmotor fluctuation D % 7
FRRER D 2 2 713, HE AR E OMPIZ /R L7z, FoS
I MREARBETCHE (hyperdopaminergia) DA I 7 B L
F5 A AFE R nonmotor fluctuation D A Y KFEIRD 2 27
&, FratkEskE oMEER L7z,

S L L o e e e - ——
Li=Fi]

PD %% (2 STN-DBS 2 9§ % &, /S—VF 1) 7 1§
PEEA BT A% (Wilcoxon MiE & A5 3 (false
discovery rate) 12X AHiiE), 12k STN-DBS F itk
D Fx 3 B PESEH O MR A T 5 W REVED D 5 o
(B5R 1 &% R#)

\EFIEEE, /N—F2V 2, N=VTFTU T, BRIR N RORRERRHM



Table 3 STN-DBS a1 (TO) &£ 12 » A% (T12) ICHBF2
N=VF T, DIEZREHAEER, TEREEHEHREDLE

n TO Mean (SD) T12 Mean (SD) P Effect size®
TPQ
Total NS /34 73 15.1 (5.1) 14.2 (3.9) 0.1
Exploratory excitability NS1 /9 73 4.6 (1.8) 4.2 (1.8) 0.15
Impulsiveness NS2 /8 73 322 35(1.9) 0.24
Extravagance NS3 /7 73 3.2 (1.6) 29 (1.5 0.03° —0.50
Disorderliness NS4 /10 73 4(1.9) 3.7 (1.5) 0.17
Total HA /34 73 13.5 (6.4) 16.3 (7.6) 0.0005° 2.99
Anticipatory worry HA1 /10 73 2.9 (2.3 3.6 (2.5 0.005¢ 0.99
Fear of uncertainty HA2 /7 73 382 412 0.34
Shyness HA3 /7 73 24 (1.9) 3 (2.4) 0.03° 0.50
Fatigability HA4 /10 73 45 (2.7) 5.6 (2.5) 0.0014¢ 1.49
Total RD /30 73 16.6 (4.4) 16.2 (4.1) 0.31
Sentimentality RD1 /5 73 4(1) 41(0.9) 0.31
Persistence RD2 /9 73 53 (2.1) 46 (1.9 0.0019¢ —1.00
Attachment RD3 /11 73 5.3 (2.4) 5.4 (2.3 0.70
Social dependence RD4 /5 73 2.1 (1.4) 21 (1.4) 0.68
Self-questionnaires
Depression BDI-Il /63 72 8.1 (5.4) 76.7) 0.13
Anxiety BAI /63 72 82(9.1) 48 (7.7) 0.0015¢ —3.99
Young’s mania rating scale /44 72 2.3 (2.7) 1(1.4) 0.0002° -1.49
Apathy Starkstein’s scale /42 73 6.4 (3.3 9.7 (4.6) <0.0001° 3.50
Anhedonia SHAPS /14 73 0.9 (1.6) 0.9 (1.6) 0.82
Ardouin scale
Hypodopaminergia score /20 65 29 (2.2 2.6 (2.7) 0.42
Depressed mood /4 73 0.4 (0.6) 0.5 (0.8) 0.69
Anxiety /4 65 0.7 (1) 0.5 (0.9) 0.23
Irritability, aggressiveness /4 73 0.6 (0.8) 0.3 (0.5 0.011° —0.99
Hyperemotionality /4 73 1(1) 0.7 (0.9 0.0083¢ —0.99
Apathy /4 73 0.2 (0.6) 0.7 (1) 0.0013¢ 1.49
Neuropsychiatric nonmotor fluctuations
Neuropsychiatric fluctuations ON /4 73 1.2 (1) 0.2 (0.5 <0.0001° —1.50
Neuropsychiatric fluctuations OFF /4 73 1.4 (1.1) 0.5 (0.9 <0.0001° —1.49
Hyperdopaminergia score /56 65 8.1 (5.6) 1.8 (2.4) <0.0001% -6.49
Hypomanic mood /4 73 0.5 (0.8) 0.08 (0.3) 0.0002° -1.00
Psychotic symptoms /4 73 0.2 (0.4) 0.07 (0.3) 0.033° —0.99
Nocturnal hyperactivity /4 73 1(1.1) 0.1 (0.4) <0.0001° —1.50
Diurnal somnolence /4 73 0.8 (0.9 0.2 (0.5 <0.0001° —1.00
Eating behavior /4 73 0.9 (1) 0.4 (0.7) 0.0029¢ -1.00
Creativity /4 72 0.7 (1) 0.2 (0.5) 0.00017° —1.49
Hobbyism /4 65 1(1) 0.1 (0.4) <0.0001° -1.50
Punding /4 73 0.1 (0.5 0(0) 0.13
Risk-taking behavior /4 73 0.4 (0.7) 0.1 (0.4) 0.016° —0.99
Compulsive shopping /4 73 0.3 (0.6) 0.04 (0.3) 0.0053¢ —1.00
Pathological gambling /4 73 0.2 (0.6) 0.01 (0.1) 0.022° —~1.50
Hypersexuality /4 73 0.2 (0.5) 0.04 (0.2) 0.014° —-0.99
Dopaminergic addiction /4 73 0.5 (0.9 0.1 (0.4) 0.0012° —1.49
Excess in motivation /4 73 1.3(1.1) 0.2 (0.5 <0.0001° —1.50

SKHIBD B % Wilcoxon Mg TR (false discovery rate) THIIEL 7z p fitio
b Z=OHYLE (median difference) 23 % Hodges-Lehmann M o

‘p < 0.05
4p <0.01
°p < 0.001

SD =FLEf7E, NS =FaMlsk, HA ={F 0, RD =#MKeT
HURARE RS L U Ardouin scale (&, A% E\ME EIEIRD FIEFLATE

Table 4 STN-DBS ZfEsT (TO) ~ 12 A% (T12) (ZH1F 5 Tridimensional Personality
Questionnaire (TPQ) X107, RERREAD7, HS5HEEDMEETH] (Pearson @ p &)

Ardouin scale Self-questionnaires Treatment
Hypo Hyper OFF ON BDI-Il BAI Starkstein  SHAPS ~ Mania  L-Dopa  Agonists Total

Total NS —0.07 0.45° 0.09 0.36" 012  —0.05 —0.06 0.06 0.23 0.12 0.07 0.14
Exploratory excitability NS1 ~ —0.22 0.30* 0.00 018 —-0.10 —0.16 —0.23 —0.22 0.21 0.07 0.03 0.08
Impulsiveness NS2 0.14 0.17 0.10 0.28° 0.20 0.07 0.16 0.22 0.11 0.08 0.05 0.10
Extravagance NS3 0.05 0.15 0.09 0.27% 024  -0.01 0.05 0.24% 0.09 0.05 0.00 0.05
Disorderliness NS4 —0.07 0.31% 0.03 013 —0.01 0.01 —-0.07 —0.03 0.09 0.06 0.07 0.09
Total HA 030" —0.16 0.26° —0.19 0.34° 0.24 0.27* 016 —0.14 0.10 —0.01 0.08
Anticipatory worry HA1 0.14  —0.02 0.09 —0.18 0.27* 0.12 0.14 019 -0.07 —0.09 —0.01  —0.08
Fear of uncertainty HA2 0.03 -023 —0.03 -0.27*  —0.04 0.03 —0.02 0.09 -0.16 —0.04 —0.01  —0.04
Shyness HA3 0.31*  —0.02 0.31° 0.07 0.35° 0.25% 0.25° 0.07 0.07 0.23% 0.15 0.28%
Fatigability HA4 0.28° —0.14 0.28° —0.13 0.30° 0.23* 0.29* 008 —0.18 0.15 —0.11 0.05
Total RD 0.06 0.18 0.10 0.27* 0.20 0.01 —0.01 0.06 0.02 —0.04 —0.09 —0.09
Sentimentality RD1 -0.11 024  —0.09 0.07 —-0.08 —0.08 —0.14 -0.14 -011 -0.03 —0.05 —0.05
Persistence RD2 —0.03 0.03 0.05 0.18 008 —0.14 0.03 0.04 015 -0.13 —-012 -0.18
Attachment RD3 0.09 0.15 0.14 0.26" 0.22 0.09 0.02 0.11 0.03 0.10 0.05 0.12
Social Dependence RD4 0.13 0.00 001 —0.03 0.10 0.12 —0.02 002 -013 -0.10 -0.15 —0.17
'p < 0.05

p < 0.01

p < 0.001

NS =#rartEibsk, HA =8E 0, RD = KA, Hypo = F/83 U fiEHEEEL T (hypodopaminergia)

DA AT, Hyper = N33 AiEhk

FATEE

HeJL

nonmotor fluctuation M4 7HRFAEIK, ON =K BIs# nonmotor fluctuation O ¥ REAEIK

#E  (hyperdopaminergia) @ A 27, OFF = K& i fft % BE 3
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2 DO, L7-ni Z 23k — MMZEHIF S Movement Disorder
Society DWIBEWI S —3 ¥V VW BT 2 W ZE R 5 2k

Application of the Movement Disorder Society Prodromal Parkinson’s Disease Research

Criteria in 2 Independent Prospective Cohorts

***Andrea Pilotto, MD, Sebastian Heinzel, PhD, Ulrike Suenkel, MD, Stefanie Lerche, PhD, Kathrin Brockmann, MD, Benjamin
Roeben, MD, Eva Schaeffer, MD, Isabel Wurster, MD, Rezzak Yilmaz, MD, Inga Liepelt-Scarfone, PhD, Anna-Katharina von Thaler,
PhD, Florian G. Metzger, MD, Gerhard W. Eschweiler, MD, Ron B. Postuma, MSc, MD, Walter Maetzler, MD, and Daniela Berg, MD

*Department of Neurodegeneration, Hertie Institute for Clinical Brain Research, University of Tuebingen, Tuebingen, Germany
**Neurology Unit, Department of Clinical and Experimental Sciences, University of Brescia, Brescia, Italy and Parkinson’s Disease Rebabilitation

Centre, FERB ONLUS S.Isidoro Hospital, Trescore Balneario (BG), Italy

Movement Disorder Society (MDS) D RjERI/S—F >
> 9% (Parkinson’s disease; PD) (2 B9 % W 4E1al ) 5 Wi 3k
#ZX D, BFEHHISRY PD Td 2 M o B EHAf 12 B
WCHIZ B FEMRRENT WS, ZOFBKIIEHEDETH
PEIZD VT, kA AT & 28— b CHGES % 227
H5o

BEY -----mmmmmmmm oo
ARWF7ED HEE, MDS O BRI PD (2B 9 2 &5 Wi ke
%, 2 OO LzHN SRSV THMEI§ 5 2 & T
H5bo

Tiibingen Evaluation of Risk Factors for Early Detection of
Neurodegeneration (TREND) #f%E® 2 & — b (650 #,
RERBAAAIE 12 B VW CTIZIZHETE 7 (probable) REM [ it
TEREE, W9 OB X0/ F 73R EREE 2 ) s
EINLEEDRWHERE ZBHL, 2. 4, 6 FFHROK
MCHEBERA) &, HugER % RS & L 72 Prospective
Evaluation of Risk Factors for Idiopathic Parkinson’s
Syndrome (PRIPS) #lf3£0 27— I (Tiibingen ® ¥ 7 4
T, 715 B, FRBRBIMGWRFICEEMI L, 3 B X OS5 AR
R RCCHEBREAD) 128\ TR PD DR 2 5 L 72,
RERBH UG R O A M (posttest probability), PD 2

FCOMM, —Eo~—7—, HiEY PD TH MR
FERERYZEALIZ D W TIRAT L 720

© KEY WORD ©

Movement Disorders, Vol. 32, No. 7, 2017, pp. 1025-1034

PD #rBL564E B (TREND A% : 10 91, PRIPS HF%E:7 #1) I,
PD ~O I & DB VT, RERFHBEED ) X
7= —=BLOHBEN~ = —OLERSAEICH
Ao 7z (Mann-Whitney U ¥E) o PD #HrBLFERER] 17 B D
95, HIBRE PD DIZIZHESES] (probable prodromal PD)
(Thbb, WEREE> %) DMLz 1L T
W BRI 2 BIOAT, HiBKE] PD D& (possible
prodromal PD) (§ 7 b5, MAZMEE> 50%) 53561
THY, PDEWE TCOMMIZ 14 ~38FEThHo72, I
BLRE L B i SR B 2 o 728 (> 98% ), J&FE (TREND
72 : 30%, PRIPS fff%% : 14%) & Ftki® (TREND
fFFE : 19%, PRIPS WF%E : 50%) (X2~ 72, PD Hr¥l
FAEBNC BT A HTERE PD OB ) A 7 1%, PD ~D it
EF CTOHME DM %R L7 (Spearman rho = 0.80,
p =0.006) 7z, PDFHBIFEREFNC BT ZHiERY PD O
WH) 271, FEHMERBIOYE L TR Y, BN
i, REREIIC 1A L7z,
MDS DB’ PD 2B % Wik, FiEkY PD )
A7 DFEIIBIT B2FEHW LML 2 b0 RIEEDLE
RISV, KiFgoBE TR, FREOSVEHO
BTN~ — =TI eBEE TR 2 VRY, AR
ASPD BN 72 8N 5 2 2 1d#E 212 v,

(BEiR =18 RED)

AIERER~ —h—. MAEMIFBIEE N—F>2V K BHER. ESERFERLET (oremotor)



Table 2 #18KHA PD (CB T 2 2 M A DM

Cohort Evaluation measure 80% prodromal PD risk 50% prodromal PD risk 30% prodromal PD risk
TREND study Sensitivity 20.00 (2.5-55.6) 30.00 (6.67-65.25) 50.00 (20.14-79.86)
Specificity 99.53 (98.64-99.90) 97.97 (96.55-98.91) 93.80 (91.58-95.48)
PPV 40.00 (5.27-85.34) 18.75 (4.05-45.65) 11.11 (4.16-2.48)
NPV 98.76 (97.57-99.46) 98.90 (97.74-99.55) 99.18 (97.98-99.70)
RR 42.67 (7.98-228.17) 19.69 (7.77-49.93) 8.06 (4.05-16.05)
PRIPS study Sensitivity n.a. 14.29 (0.36-57.87) 42.97 (11.81%—79.76%)
Specificity na. 99.86 (99.22-100.00) 98.44 (97.15%-99.18%)
PPV na. 50.00 (1.26-98.74) 21.43 (5.71%-51.18%)
NPV n.a. 99.17% (98.20-99.69) 99.43 (98.44%-99.82%)
RR n.a. 101.14 (7.00-1460.52) 27.58 (9.78-77.82)

T =2 13% TR W AEE ORI B S 2 6% 95% fF X R & & b I27R37 . PRIPS BFFE Tld, MAT AR D 80% (27 L 72 BRE I W o 726
na. =i%4E3, NPV =[&MEudE, PPV =FPEiH 3, PRIPS = Prospective Evaluation of Risk Factors for Idiopathic Parkinson’s Syndrome,
RR =#{x}1) A, TREND = Tiibingen Evaluation of Risk Factors for Early Detection of Neurodegeneration

PD-free individuals
a o = 10 e oo o]
P . R b3 .
wh g 100 — 8o A :'. ~
ORI RERERRES il e ¥ s £ .. : S
g o 8o ° & £ ¥ oa o ! =y
T 100 . 100-] L 2 Sgd . 1 : H S 60
é ‘ 50-:) ........ ® s g 3 é §- H ‘ » e .E‘
- 0 £ 2 - . t I
B 100 100-] =4 g 40+ . H g 40+
E s RERREE A% sot--0----- % % § I | ! %
Lo o P = ¢ g8 o
100 o & e 20 20+
3t
ﬁ_o ----- ; --.a i _c. l i L é
S I i [ o o
BL FU1 FU2 FUS BL FU1 FUZ FU3
TREND study assessment BL FU1 FU2 FU3 BL FU1 FU2 FU3

Figure 3 PD #RHERE PD RRIEFICH T DETERER PD O A0 ORISHIZE L, HERBISAEE (BL) BXOEHAZE (FU) FHERRC
BITDMEBIOHTERER PD OUATICDWNT, MEEEER (%) &9, (@ TREND FAROEEFRIC PD M S M7/ #EREIC DUV TRT .
HEAEIL PD RREIRE, EEAHIE PD OEEZE GHMeTE 6 » BLR) &/R”d. Movement Disorder Society O#ER(ICE DX,
BIERER PD D) 271 80% (LR HLV50% (FOMAR) (CKV), BIEKHEIPD ORMEATRT. (b) TREND FAZED 4 B DKk T
PD RFAE Cdp D /= EBRBRLCH T DMEBEROARY VA TOY b, (c) HERFMRIFICIRERIERD 50%% a5 7= PD RFEEFICH T
%, RERHEROMERIOXSHZE, BL =REFKRE FU =BT
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7 A NVAZS L2 24BN (oligodendroglia) @
a-¥ X7 VA YR K B RMEMNETE TV

Viral-Mediated Oligodendroglial Alpha-Synuclein Expression Models Multiple System Atrophy

**Fares Bassil, PhD, Paul A. Guerin, MS, Nathalie Dutheil, PhD, Qin Li, PhD, Matthias Klugmann, PhD, Wassilios G. Meissner, MD,

PhD, Erwan Bezard, PhD, and Pierre-Olivier Fernagut, PhD

*Université de Bordeaux, Institut des Maladies Neurodégénératives, UMR 5293, Bordeaux, France
**CNRS, Institut des Maladies Neurodégénératives, UMR 5293, Bordeaux, France

% AAREMAE (multiple system atrophy; MSA) (&, HfE
RSB S, /N ok 9 ) G B RE B & OF L-F U2 BUIG L 7
WR=F YV = AL OMREHBE T D, B R A
BEWRETH 5, MSA DFFRIZFTRE LT, Z%
e B 2 (oligodendrocyte) 12 e B 3 A MK % 0k 9
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Thalamic Deep Brain Stimulation for Orthostatic Tremor: A Multicenter International Registry

*Aristide Merola, MD, PhD, Alfonso Fasano, MD, PhD, Anhar Hassan, MD, Jill L. Ostrem, MD, Maria Fiorella Contarino, MD,

Mark Lyons, MD, Joachim K. Krauss, MD, Marc E. Wolf, MD, Bryan T. Klassen, MD, Anne-Fleur van Rootselaar, MD, Ignacio Regidor,
MD, PhD, Andrew P. Duker, MD, William Ondo, MD, Jorge Guridi, MD, PhD, Jens Volkmann, MD, PhD, Aparna Wagle Shukla, MD,
George T. Mandybur, MD, Michael S. Okun, MD, Karsten Witt, MD, PhD, Philip A. Starr, MD, PhD, Giinther Deuschl, 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
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Table 1 BREKEIUVERT —X
Age Age
at at F/U dura- Upper Tremor
onset DBS tion DBS limb Family frequency

ID Sex (years) (years) (months) side tremor history (Hz)? Impairment in daily living activities

1 F 51 61 16 Bilateral Present ~ Arm tremor (mother) 14 Difficulties in shopping, cooking, and activities
requiring standing for more than 1 minute

2 F 55 74 7 Bilateral Present  Unremarkable 16 Frequent falls, wheelchair-bound

3 F 73 78 11 Bilateral Present  Unremarkable 15 Difficulties in dressing, preparing meals, walking
without support

4 F 50 70 84 Bilateral Present  OT (sister) 16 Difficulties in cooking, shopping, and walking
more than 10 minutes

5 F 45 74 102 Bilateral Present  Unremarkable 15 Ambulatory difficulty, assistance required for
standing and walking

6 F 37 67 6 Right Present  N/A 15 Ambulatory difficulty that requires a rolling walk-
er with a seat

7 F 44 55 48 Bilateral Absent Unremarkable 16 Postural instability when turning, difficulties with
several iADLs

8 F 41 66 54 Bilateral Present  Unremarkable 15.5 Difficulties in transferring, bathing, cooking

9 F 48 60 30 Bilateral Present  Unremarkable 16 Difficulties in transferring, bathing, cooking

10 F 44 54 12 Bilateral Absent PD (father) 16.5 Assistance required for bathing, dressing,
toileting, and several iADLsS

1 F 53 56 12 Bilateral Absent Unremarkable 14.5 Ambulatory difficulty limiting shopping and
housekeeping

12 F 50 54 60 Bilateral Absent Unstable gait (mother) 14.5 Difficulties in grocery shopping, housekeeping,
cooking

13 F 47 53 48 Bilateral Absent OT (mother) 14.5 Assistance required for bathing, dressing,
toileting, and several iADLS

14 F 50 76 24 Bilateral Present  Unremarkable 18 Difficulty in bathing and several iADLs

15 M 65 75 72 Bilateral Present  Unremarkable 13 Ambulatory difficulty requiring a portable stool or
cane

16 F 56 68 48 Bilateral Absent Unremarkable 14 Severe impairment of gait, requiring double
support

17 M 73 82 12 Bilateral Absent Head tremor (brother) 14 Ambulatory difficulty limiting several activities,

such as shopping, using means of
transportation, and attending social events

CHTEERB & O E 723N TRl SN2 T— 5o

ADL = HHEIGBE, iAD = T-Bhy HH A IG I,

Sec.

Pre-Vim-DBS
22 +15 sec.

0-6 Months
229 158 sec. *

6-48 Months
196 + 160 sec. *

2 48 Months
92 £ 63 sec. *

50

F/U =B,

OT =2 2 HHRHE

SYMPTOM LATENCY

100

150 200

250 300

350 400

Figure 1 JERFEIRETOEREE, FIE + 12ERE (BAFR). " PEEAOBRESRHM (deep brain stimulation of the ventral
intermediate nucleus; Vim-DBS) E#E#T (pre-VIimDBS) KWEHHEICIER L/ (o <0.05, Wilcoxon FFEANEAI&E). [HF7—D

K& wileyonlinelibrary.com O# >S4 >R CREERTEE].
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ANTEPEIRHRIZ 0T 3~ 2 S8 S IR e, T Hia T
(radiosurgery), DBS D& HI*I3h

Cost-Effectiveness of Focused Ultrasound, Radiosurgery, and DBS for Essential Tremor

*Vinod K. Ravikumar, BS, Jonathon J. Parker, MD, PhD, Traci S. Hornbeck, PA, Veronica E. Santini, MD, Kim Butts Pauly, PhD,
Max Wintermark, MD, Pejman Ghanouni, MD, PhD, Sherman C. Stein, MD, and Casey H. Halpern, MD

*Department of Neurosurgery, Stanford, California, USA
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Table 3 MREEBAOLE

Treatment/outcome Mean SD Differences (P values)

MRgFUS Effectiveness Cost
Effectiveness® 0.194 0.005 MRgFUS vs SRS < 0.001 0.654
Cost $20,593 $1402 MRgFUS vs DBS® < 0.001 < 0.001

DBS — no staging SRS vs DBSP < 0.001 < 0.001
Effectiveness® 0.134 0.003
Cost” $27,906 $524

DBS — with staging DBS with < 0.001
Effectiveness® 0.134 0.003 staging vs all others
Cost $45,107 $614

SRS
Effectiveness® 0.116 0.003
Cost $20,013 $1036

DBS =MZEBRISAN, SRS = MBS R EHE, MRgFUS = MRI 7 A B N &
SRIRAE, ZOWHIE TS NIBMORHIZIED o BUHATRE VIZERIRDE .
b F4ii & 2 [T 5 DBS (staged DBS) 1, F4li 1 1> DBS (unstaged DBS) (ZJL-X, LA EICHE  (p <0.001), SRS &

MRgFUS IZHARTHHNAEISE Y (p <0.001) (—ICALESEHT & Bonferroni DISIE) o



Table 1 ZABREDEHHEDRLER

DBS SRS MRgFUS
Complications Mean SD Mean SD Mean SD
Major complications — probabilities
Severe disequilibrium 0.028 0.009 0 0 0.071 0.028
Dysarthria/dysphagia 0.046 0.012 0.010 0.007 0.010 0.011
Cognitive changes 0.018 0.007 0 0 0 0
Neurobehavioral 0.009 0.005 0 0 0 0
Hemiparesis 0.012 0.006 0.053 0.016 0 0
Mild motor changes 0.018 0.007 0 0 0 0
Intracerebral hematoma 0.012 0.006 0 0 0 0
Dysphasia/aphasia 0.018 0.007 0.029 0.012 0 0
Diplopia 0.003 0.003 0 0 0 0
Reoperation probability 0.049 0.012 0 0 0 0
Total major complications 0.328 0.018 0.184 0.020 0.162 0.053
Utility if major complications 0.801 0.199 0.749 0.251 0.826 0.174
Minor complications — probabilities
Mild disequilibrium 0.031 0.010 0 0 0.224 0.046
Paresthesia 0.135 0.019 0.005 0.005 0.250 0.044
Hyperesthesia 0.003 0.003 0.029 0.012 0 0
Wound complications 0.031 0.010 0 0 0 0
Total minor complications 0.200 0.021 0.034 0.011 0.474 0.048
Utility if minor complications 0.945 0.055 0.945 0.177 0.950 0.203

No Reoperation

Reoperation

Mo Reoperation

DBS Minor Comp.
Reoperation
No Reoperation
Reoperation
No Comp.
Essential Tremor
MRgFUS Minor Comp.

Major Comp.

e

No Comp.

Minor Comp.

Major Comp.

Figure 1 SWERIRIIEARIHREBE TG T 2 AMIETRD
HEIEERRE CELD B ERDOMEEZR T REAR, DBS =fiRES
R, MRgFUS = MRI - NRERBER, SRS =FE@at
HoRE
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