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Ventral Posterior Substantia Nigra Iron Increases Over 3 Years in Parkinson’s Disease

Niels Bergsland, PhD,! Robert Zivadinov, MD, PhD, Ferdinand Schweser, PhD, Jesper Hagemeier, PhD, David Lichter, MD, and

Thomas Guttuso Jr. MD

' Buffalo Neuroimaging Analysis Center, Department of Neurology, Jacobs School of Medicine and Biomedical Sciences, University at Buffalo, State

University of New York, Buffalo, New York, USA
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Figure 1 REHRZR (native space) DEEAIRICERY v E > JBG EICRTREOEIEORES. 59 mDBE PD £&. REHRZM
(native space) DRtR~vE> Bk EIC, BE (SN) OBOBEZFHETRT. FEOBOEBISFHRE, REOEOEEITE
EBREICHIGT 5. Bl (dorsal) BE (FICHHET H%E) Al (ventral) BE RO TAHICABT 2%8E) THILISAIEL /.
Ef%O> M S A MDOSBEIE—100 ~ 200 ppb (parts per billion, 10 &5 1 BAL) ThH.
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Trial of Magnetic Resonance-Guided Putaminal Gene Therapy for Advanced Parkinson’s

Disease

John D. Heiss, MD,! Codrin Lungu, MD, Dima A. Hammoud, MD, Peter Herscovitch, MD, Debra J. Ehrlich, MD, Davis P. Argersinger,
BS, Sanhita Sinharay, PhD, Gretchen Scott, BSN, RN, Tianxia Wu, PhD, Howard J. Federoff, MD, PhD, Kareem A. Zaghloul, MD, PhD,
Mark Hallett, MD, Russell R. Lonser, MD and Krystof S. Bankiewicz, MD, PhD

1Surgical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, Maryland, USA
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DOFMI & "F-FDOPA-PET % i L 72
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Movement Disorders, Vol. 34, No. 7, 2019, pp.1073—1078
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Figure 1 ARFUR—=ILODTH, KIED/NTA N YTy T, KifEORENENL, T BAEY MR &S, RO GoEs) B&
ORER (&) WRIEALLZT R T U R—ILODHISOVWTIEGE LOBRMEERT (A). £F 1 FIOHRRBES (B) HXOM
%18 D AR (C) (LB 2HEIERE KOBREMED 'BF-FDOPA KifED/SZX N v o<y, BIHRAERICKIEO LREHSH#O5N S,
2BEFEOAA (D) BXOEA (BE) OEARICHETZ KHMBEOZ(LERTTZ7. HiRld, BENREBRE CRESN/HERD KiEZR
97, F/U =18,

MHATEUER © Figure | OZECHKIZ MiLE T2 72E W,
27. Jokinen P, Helenius H, Rauhala E, Bruck A, Eskola O, Rinne JO. Simple ratio analysis of 18F-fluorodopa uptake in striatal subregions separates
patients with early Parkinson disease from healthy controls. J Nucl Med 2009;50:893-899.

Table 1 A% 18 » AR OERMEHRIER ICH T BB D S DR !
18F-FDOPA B V) 3A ., UPDRS 207, #LARRK/\BERE (total levodopa equivalent dose; TLED)

Endpoint Dose 1 (n = 6) Dose 2 (n = 6) Dose 3* (n = 1) P Value
['®FIFDOPA uptake?

Right putamen 5(0.13-0.88) 0.63 (0.16-0.79) N/A 0.696

Left putamen 0. 35 (0.08-0.69) 0.56 (—0.16 to 1.30) N/A 0.586
UPDRS Part IIl (0ff) 2.60 (-37.5 t0 50.0) 7. 10 (~44.7 10 50.0) N/A 0.754
UPDRS Part Il (On) —9.55 (-45.7 10 36.8) 5 (-61.4 t0 42.9) N/A 0.697
UPDRS Part | —22.5 (=50 to 0) —16 7 (=100 to 100) N/A 0.936
UPDRS Part Il (Off) 2.26 (-45.5 0 28.6) -10.7 (-33.3 10 26.7) N/A 0.586
UPDRS Part Il (On) 50 (-30.0 to 85.7) —5.45 (-50.0 10 62.5) N/A 0.298
UPDRS Part IV 0 (-66.7 to 44.4) —-16.7 (-42.9 t0 28.6) N/A 0.423
TLED 100 (-101.3 to 273.0) -119.5 (-400.0 to 667.5) N/A 0.999

F—=ZiZhgefiE (#iPH) THY, pHid Wilcoxon #E THIBL 72,
*HEIR— N 3IZEEDV 1 HIORTH 72720, KIENT LI L7z
8=t ML,

N/A =447
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Sensitivity and Specificity of Diagnostic Criteria for Progressive Supranuclear Palsy

Farwa Ali, MBBS,! Peter R. Martin, Hugo Botha, MBBCh, J. Eric Ahlskog, MD, PhD, James H. Bower, MD, Joseph Y. Masumoto, MD,
Demetrius Maraganore, MD, Anhar Hassan, MD, Scott Eggers, MD, Bradley F. Boeve, MD, David S. Knopman, MD, Daniel Drubach,
MD, Ronald C. Petersen, MD, PhD, Erika Driver Dunkley, MD, Jay van Gerpen, MD, Ryan Uitti, MD, Jennifer L. Whitwell, PhD,

Dennis W. Dickson, MD, and Keith A. Josephs, MD, MST, MSc

1 Department of Neurology, Mayo Clinic Rochester, Rochester, Minnesota, USA

2017 4, International Parkinson and Movement Disorder
Society (MDS) &%, 47 £ 8% b 1% Kk # (progressive
supranuclear palsy; PSP) O 8% 4 7 iR W Al 2 Z 18 L,
PSP DS IZ B9 2 7 72 R R 25 2 JR A L 720 A
FTIE, COHLVBHEEDKE LIFREZ KL D
MW B THET L, National Institutes of Neurological
Disease and Society for Progressive Supranuclear Palsy

(NINDS-SPSP) 2 Wit & Il L 72,

Society for Progressive Supranuclear Palsy l5/Y > 7 125\
T, BRI NS —F vy 2 X AHHLN, BRWEB LT
F TR PSP L BT S N BB R L
720 TNHDOBFRITNTHEIRHZWICEI SN, 7
g W, 7Y YVFHHB IO AV ¥ M D Mayo Clinic 3
MR 1 R CHERNERE 1 %12 & % REMN 7 BR IR ETAM %2
ZF Tz, BEOBRIKIERSB & Ok %, iRy

O KEY WORD © MDS-PSP, NINDS-SPSP, PSP &,

Movement Disorders, Vol. 34, No. 8, 2019, pp.1144—1153

MRS % R 72 IRE CReI 2 ICHGT L, BE 3 ki
iz anrr W Lz, 34EE Ay b A T E LK
BN XY, B R & AT IR 7

HER - e
Ar129BloEHEEZMET L, 9B 666 (51%) TPSPD
BT AR S N7z R) O $%‘Li1{ﬂ®$ﬂ3ﬁ’%’%§
TR TH 72, MDS B WiHLHE1C X 2 &k KE
87.9% Td 1), NINDS-SPSP i lﬁ’r%ﬂ%f 12455% ThH -
720 BEELEELX, PSP DITITHEFEMB (probable PSP) 12
§ % MDS Wi 2 # Tl 85.7% T 1), NINDS-SPSP %
BB HETlX 90.5% TH - 720 MBI OEZITBWTHED
PSP %%H?Jﬁﬂo)ﬁﬁﬁﬁféﬁ&b Y (v

MDS # Wi 3L Tt PSP O KL O B AR IR B ASFRFE T g C

HY, PEROBWAEIEL D D HVIEEZIRT,
(&R & FeR)

TR R



Figure 1 #IEREERF (A) & KORERRRE (B) O#RRIEZMWZERIORKRIL, CBD =XMiME EBEEMEME (corticobasal
degeneration), GGT =7 U 7#i@KIRE AE 4L 774 /NF — (globular glial tauopathy), MSA = £ R#EZEHMIE (multiple system
atrophy), LBD =L E—/NME#% (Lewy body disease), PSP =47 #% LR (progressive supranuclear palsy), TDP =
transactive DNA binding protein-43, PSP-RS = Richardson fEf&#$2¢ PSP (PSP-Richardson syndrome), PSP-SL =%:&/ &
FEEERO PSP (PSP-speech/language disorders), PSP-CBS = xR BEEEMAEZEEELD PSP (PSP-corticobasal syndrome),
PSP-F =g ZEM S TS RERE=EERL R D PSP (PSP-frontal dysexecutive syndrome), PSP-P =/S—F>v > 8D PSP (PSP-
Parkinsonism), PSP-Pl =& EIEETLD PSP (PSP-postural instability)
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Predictors of Motor Complications in Early Parkinson’s Disease: A Prospective Cohort Study

Mark J. Kelly, MB BCh BAO, MSc, MRCP,!2 Michael A. Lawton, MPhil, Fahd Baig, MRCP, PhD, Claudio Ruffmann, MD,
Thomas R. Barber, MA, MBBS, MRCP, Christine Lo, BMedSci, MRCP, Johannes C. Klein, MD, PhD, Yoav Ben-Shlomo, PhD, MRCP,

and Michele T. Hu, PhD, FRCP
1Oxford Parkinson’s Disease Centre, University of Oxford, Oxford, UK

2Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UK

BHEY ------mmmmmmmmmm oo oo oo oo oo
AWEFED HIE, Hi S ICEER L= F 0V Vi
(Parkinson’s disease; PD) HF I 4H— MIBWT, LAKRF
NROBEEHE (Y AF 4T 7B L U motor fluctuation)
DRI 1 2 RN IC X D RFET A28 TH
%o

B 734 Bl o3& 2 & — b (inception cohort) (Oxford
Parkinson’s Disease Centre Discovery I & — b ) % i [
A5 R 10 4GB BRR AT U, BRSO R A4S AT TR
L7 7%y MENZ A, Stalevo Reduction in
Dyskinesia Evaluation PD #BRD#RIZEEDS W THFE S
PeA Y IA VT AR AT T ) A7 MR OZ YR
FEL 726

FER —-mmmmmmmmmmmmmmmmmmmmmem oo oo oo oo
YRR I Y AR A YT AFBLL - B 186
%, motor fluctuation H3¥EH L 72 BH 1XEF 254 B TH - 72,
VAFA YT OB LA L (HERE 100
a7z D) 227 (95%EBXH) (FBWH2 5 3.5 4K
i <13 (11 ~16), 3.5~504T16 (13~21), 5~
6.54T 19 (14 ~26), 654 T23 (16 ~33)]. )

Movement Disorders, Vol. 34, No. 8, 2019, pp.1174—1183

A OFED T M 113, S50 BT, 95 S Bt
KNy X OEEFE PR IC0B L7z ShETICH
EINTVLEHOTHUHETOH L, RERFHGKR O JEE
BEROERELE, 19 D500, AL, FRERERAD,
B &P & B L TV 72, Stalevo Reduction in Dyskinesia
Evaluation PD i{BRIZHEDO Y AF A V7Y X7 H KXo
HHEIZSTHY, VAFATTOFHNRTFELTO
VAXRATT YA AT O THIE0.68 (95%1F
FHIXH 0 0.55 ~081) Thoo

T Hiaaeleleletetetetateie il iniiiaiaalele
AWZETIX, EHEGIHEOY A7 2 Ew L, —BEDOD
5 PR T 22 L7z £72, PD OIEBEREIR (I,
WO ORy EAR) BEHEHREOHFE LY AT AT
THDEV)FHMA»E SN (EEWA P (backward
stepwise) DT Y AT 4 v 7 WIEGHr, e ERm%E
) SR LX) BRIV AFATYTYRZ AT
OHEMW MR, BEOF T LAGEO- (quality of
life; QOL) DL IR DD E D2 W & 2T
57:0121F, ARATDE5 %L ZLEOMGEE T T
YAWLETDH B

0

(&R = R#@)

OKEYWORD © JXAFxT7. LARK/S, BENWSHHE motor fluctuation, /S—F>Y ¥k



Figure 1 PDBEDIAF X FHE KV motor fluctuation (CBT 2/ \Y — NS AETFRIM. N\ U — NEEIS A Ot £FEEITH
ORI T Do TT7—/N\—1d BNEBXEERT . /N\Y— NEEHE, SEFRERBRENICE T 2FROBHEFHEOREREE (REFRXR)
ZRg . E7FEEIE. Kaplan-Meier iR CEHR(IC, ERFAVAREY AT &RT,

Figure 2 EBAHHEZH > CBITHHE (BBAMELHOWREICHITD) ESAHHEDHREMNFZ.
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Peripheral Mitochondrial Function Correlates With Clinical Severity in Idiopathic Parkinson’s

Disease

Chiara Milanese, PhD,! César Payan-Gomez, MD, Marta Galvani, MSc, Nicolas Molano Gonzalez, PhD, Maria Tresini, PhD,
Soraya Nait Abdellah, Willeke M. C. van Roon-Mom, PhD, Silvia Figini, PhD, Johan Marinus, PhD, Jacobus J. van Hilten, MD, PhD,

and Pier G. Mastroberardino, PhD, MBA

1 Department of Molecular Genetics, Erasmus Medical Center, Rotterdam, The Netherlands

)X—F Y 9% (Parkinson’s disease; PD) %, RIE %
KRG E BT 2HEHEORETH Y, TS ORKG
1, TOFE ROk~ ZRIEREREME & SO L T\ 5 W aetk s
Hbo MR H & OB %2 7R3 18R O REE
ZRAHT L LT, BEOREINLE YT E L heEDs
bH%o PDEFHIIALNS I MY K T OMREREL,
PD OFSFEIC LM 2 EH 2 R LTHY, 29 Lz
HIEED 1 DI 2 RS 5.

I ba v P THERRE, SEFEMEPD BE 47 B)) ORHE
FHIREE v, B L EBSME (R Z RS
I bV R TR A LAV R & ] 12
BV, PRI TG L7z, WIRICET /85 X —%
CEERHIIEE & MBI, TR CRE Lz &
AL H B & OIRREHli B 5 12250 K BF o 08
IE, BEARAENC X B 0 HIRE X UHEAE Ve o
VEAIVAVDAPLAZHTAI bay B TR
BN, RE R REA T B Sefh s X UYREE & BB S 5 St
TEMHE) YBILZE=5) 7L, ZORKIZL DT
filiL 720

O KEYWORD O FRFRFILDEE,

Movement Disorders, Vol. 34, No. 8, 2019, pp.1192—-1202

FAY ML O BAE LI A 5 N B AR ROV X — Hf
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HHE, HEOMITZ BYHEZ KD N A+~ —
H— LR BUREELD S

]l

(&R - R#B 7%

IPAVRUT, N=F2VUURK, - XTLAY



Figure 1 (A) AMEHRO PD BE S LOMBEEREORKRNFE. (B, C) EROEFIRILF—EET—XOFHHS, JIL2—
A (B) HLKUAZY =R (C) OHEEDBMFMAHICENT, FEEEOT/ VEZEFRICIIRKZRIESDEHSASNZ. (D) EFID
PD 8E DR T — X EREMBEHEREOFHEELRL, ZOMAFNERERE OV M izbe— vy, BEME, —TREDEIN
BRO Dunnett BETHEET L7z, (BE) FR/NTXA—RICHREFNBEREDROONZBERZRITEIZ7 (—TBREFBAINE LV
Dunnett #&7E), (F)#J 278K 0b— by 7id SREEOFHBEE DLLEICHE N T, @RID PD BEOSHHCASON DI NIV RUF7A—
N=FF K (Mitosox) EEEB KV ATP/ADP tEDIE5DEZRY (RB=FRFEDKT, FE=FREED LR, p <005 —Itk
BN E L0 Dunnett #27E). CTRL =xtlB#E&#E, D =#51EFS =% m=5% OCR=FEFEEHXRE SCOPA-COG=
Scales for Outcomes in Parkinson’s Disease-Cognition,
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S EEHE D] 5 1%

How to Apply the Movement Disorder Society Criteria for Diagnosis of Progressive

Supranuclear Palsy

Max-Joseph Grimm,'? Gesine Respondek, MD, Maria Stamelou, MD, Thomas Arzberger, MD, Leslie Ferguson, MD, Ellen Gelpi, MD,
Armin Giese, MD, Murray Grossman, MD, David J. Irwin, MD, Alexander Pantelyat, MD, Alex Rajput, MD, Sigrun Roeber, MD,

John C. van Swieten, MD, Claire Troakes, PhD, MSc, Angelo Antonini, MD, PhD, Kailash P. Bhatia, MD, Carlo Colosimo, MD,

FEAN, Thilo van Eimeren, MD, Jan Kassubek, MD, Johannes Levin, MD, Wassilios G. Meissner, MD, PhD, Christer Nilsson, MD,
Wolfgang H. Oertel, MD, Ines Piot, Werner Poewe, MD, Gregor K. Wenning, MD, PhD, Adam Boxer, MD, PhD, Lawrence 1. Golbe, MD,
Keith A. Josephs, MD, MST, MSc, Irene Litvan, MD, Huw R. Morris, MD, Jennifer L. Whitwell, PhD, Yaroslau Compta, MD,
Jean-Christophe Corvol, MD, PhD, Anthony E. Lang, MD, James B. Rowe, MD, and Gunter U. Hoglinger, MD, for the Movement

Disorder Society-endorsed PSP Study Group

' Department of Neurology, Technische Universilcit Miinchen, Munich, Germany
2German Center for Neurodegenerative Diseases (DZNE), Munich, Germamny

International Movement Disorder Society (MDS) DT
1% L VERRBL (progressive supranuclear palsy; PSP) (2 B9
%W dE (MDS-PSP 25#E) T, ZWiOMIEYEL =
LR BIZ L B Lz frv, BB 2H ) BT,
AWZEDOHMZ, HVFEFWTHBOBEE ) B Ton
LHEEEMEIL, 29 L7zBWi 2R3 572000 — )
ARETHILTHD,

HIBCRERE S 7z PSP IRE DL Jlifk 3 & — b DB
FkE LY 2 — L, BEEALERIR 7 — & 2 50 & (2R L 72,
INOLOBREE, TWOMEFENEE EEERIGIC LD 558
L, HEOBEIEY U TOHNL BEEIFE L7,

FER --mmmmmm e
W T =7 BFHTRETH > 72EE T 1956 TH -

O KEYWORD O &g, ZHkiE ERFOWIL
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720 220U EOZEAE Y B THNZEHFIZ 1576
(80.5%) T& o 720 MDS-PSP JE#E |2 HED &, HH 1
Bld 720 F¥H 54 BEOZ W HE 2 &N 7z. Multiple
Allocations eXtinction (MAX) JV— )V & L C4IHH %K
L7z (FHHOZEHE: SWoOMEEIIBIT 2 L
B7 ) FAL LV, FEERIEOFEBLO BRI NIEFE,  FR
WM OBELMRL, MAX V—) 4 B H OBEERIER) . 20
N—VOBERIZE Y, BEOZKE Y U THIhLHEE
k2260 (11.3%) WAL, BE 1 6IH720 OB 1.1
(T o A
HEER — -
L3R %E L7 MAX )V —)ViE, MDS @ PSP I $ %%
Wi e D % B LS % 9 2 TRV D L EZ BN,
(B58R - =15 RE)

ETIERZ R



Table 1 x4 [PSP OREXEA (definite PSP) 1 1 SIDERKEGE KUZHT

Clinical features

Level of certainty Ocular motor dysfunction Postural instability Akinesia Cognitive dysfunction
Level 1 01 (year 8) P1 (year 1) A1 (n.r) C1 (year 5)
Level 2 02 (year 8) P2 (year 1) A2 (year 8) C2 (year 1)
Level 3 03 (n.r) P3 (n.r) A3 (year 7) C3 (n.r.)
MDS-PSP diagnoses
Disease duration Suggestive of Possible Probable Definite
Year 1 PSP-PI
Year 5 PSP-PI, PSP-SL
Year 7 PSP-PI, PSP-SL, PSP-P
Year 8 PSP-PI, PSP-SL, PSP-P, PSP-OM PSP-OM PSP-SL PSP-F, PSP-P, PSP-RS
Year 10 PSP-PI, PSP-SL, PSP-P, PSP-OM PSP-OM PSP-SL PSP-F, PSP-P, PSP-RS PSP

66 DBV KEKEREE (P2), #FRICLSRWiE (P1), BEOHIEEORMERREE (C2) 25O bNIz. 5SERRENT, R
P 1 IO D JE ST IR JCRESE (C1) AR Risk 8N 7ze 7B T, I D LR KSR D N —F v = X4 (A3) 1I2& D, 78—
XUV UIREBM SNz, SEBKENT, N—F UV ZLANRV R EIIMEE 2 Y (A2), TEMHEEREES ORI (02) LB RN
HHURSE (01) AT HMNTze 10 FEHIFE T L7ze SECRHICHIMERERRZINE 2 <, HMT PSP LB s N/z, AETIE, BRIGO%
BLUZOWT, FREZRDIETRT,

nr. = HREEB AR E U CTlE R L.

MDS-PSP #:#E12 & A5 & RED T PG5BT 50 MAX IV — VIR SN2 % KFTRT,

Table 2 Multiple Allocations eXtinction (MAX) JL—JL
BATHE KOBEARICHETD MDS-PSP E#(C KB 2K

Without With
MAX rules MAX rules

Total number of definite PSP patients 195 195
Patients with clinical MDS-PSP diagnosis 182 182
Patients without clinical MDS-PSP diagnosis 13 13
Total number of MDS-PSP diagnoses 984 207
Probable MDS-PSP diagnosis 319 160
Possible MDS-PSP diagnosis 196 5
Suggestive of MDS-PSP diagnosis 469 42
Patients with >1 MDS-PSP diagnoses 157 22
MDS-PSP diagnoses per patient 5.4 1.1

Multiple Allocations eXtinction (MAX) JV— )L @ i3 & 0V
%1238V 5 MDS-PSP 2:HEZ X B IR W, [PSP OHEFEH (definite
PSP) | \ZB1F B AT ORHFLERI LD S BI 2R,
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Parafoveal Thinning of Inner Retina Is Associated With Visual Dysfunction in Lewy Body

Diseases

Ane Murueta-Goyena, PhD,! Rocio del Pino, PhD, Paula Reyero, BSc, Marta Galdos, MD, PhD, Begoiia Arana, MD,
Olaia Lucas-Jiménez, MSc, Marian Acera, BSc, Beatriz Tijero, MD, PhD, Naroa Ibarretxe-Bilbao, PhD, Natalia Ojeda, PhD,
Javier Peiia, PhD, Jesus Cortés, PhD, Juan Carlos Gomez-Esteban, MD, PhD, and Iiiigo Gabilondo, MD, PhD

I Neurodegenerative Diseases Group, Biocruces Bizkaia Health Research Institute, Barakaldo, Spain

L ¥ — /MR B OB 31T B 6T 3 o i o i
W, ot RO BEAERICE T 2 BRIZOWTI,
IR E U CRlaa s B0 ARFZETIE, MK TE DIEAH D
BUBAF R AT & D W OB RE 2 H T E
LEN M, Fiz, 28—=F 2V V¥ (Parkinson’s disease;
PD) HE OHLREE & B & OB E B S 02
TEDHPE ) POV TR L7z,

MEETE PD B3 (63 ), L ¥ —/IMEREIZRANE £ (8 F),
¥ X7 LA VIBIET D B46K (B46K-SNCA) 25 5ARA
& (4 60), xTERPERY 34 Bl % FHRIZ, Spectralis YT ¥
ME%“&’;%%%@ G L, AR D X 0
HIREREIC B 2 —H O WA 2 FEMi L 72, BBEH O
E@L2,3ki06mm@74x7ﬁ@£ﬁk,mb
Mz 5 P08 1~2mm, 2~3mm, | ~3mm)
BLOFHLE 3 ~6mm) ©Y ¥ FIROFEB 2 12
TR DI HENE R = & 5 U 720 WM AT H OB 7%
biUﬁ%ﬁﬁ@Bkﬁﬁ%@%ht@% Pz NT
it L 720 PD BT 8RR e 15 0 I E il 7> &

ﬁﬁﬁ%%?ﬂ?%%?ﬁﬂvxT477%7w%%%

O KEYWORD © L E—/NMARRBMIE =B AT5HE
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T
L ¥ —/MERIGRAGE B E TIE, xRS & o gz
BWTC, FLFERO 3 mm O F 4 A 7 RFEP TR
%ﬁ@—W%ﬁE@@AE’ﬁ%&%%wﬁﬂb%n
(Kruskal-Wallis #2512 & % 73805 & Dunn #12 & % 5
% (post hoc) M), ZAUEXTEIZ 1 ~ 3 mm DOFEHLE
HHBHNORE L DFENITER L7 2O1~3mmDY) ¥
FREMOE S, VE—/MEBERFEIZBWT, Koy
b7 A MU B L OB RARERE O FHBIE H & 5i A1
ZRL (p<0.05 FBo-AHEY, 4FECHEIE, ZEILEIC
B L Ci45 A% (False Discovery Rate) T p fii % #fi1E ),
XTHABEBR A CTld 2 9 L7HBIERO S hoize O
KAEHHIZE D, PDIBIT L HEREEZ 88% DIFET
FHWHETH - 72,

BB == -

ARWFFEDRERD S, MREETHIRE — AR DA R8I
B A ERLEOEELD, L E—/MEE (42 PD)
DEBEPOWRNEROD LWENA < —h—Td
52 EPHEMT BN,

R  HH &)

Frs IN\—F VK BREEE



Figure 1 (A) IREMEE®R. Spectralis tF 5B % (optical coherence tomography; OCT) (C&%, FO/NEZHRLETSD
E&1, 2, 3, 6 mm® Early Treatment Diabetic Retinopathy Study (ETDRS) 2w N&ERTRY (L), siglid, &3O OCT
OEMEICB T 208, EFPOBELVOBEFPOBOREREZRT (T). BHZHDE, AMETHETLEEOERDOEL XU/ £/zid
BEBZRT, (B) MEROFEHEEOELICA/ZEBHEE, (C) 6 mm D7« AZR#EE (), 3~6 mmaDU > Jik#EsE (),
3mm DT« AVIRMBIE () ICHBTDF GOIPL EORRICET DEZMEBOT 74U > 70y haRy ZAT70OY b, {ERI7—4&7K
1> NERT . BRIE, £70Y NO2EICHITD GCIPL EQOFRREICDNT, RAESIOR/IMEZRYT . (D) xtB#HEE (L) KU
iPD &% (T) ORRAREBBEEICH T2 GCIPL EERERLERIFE DA ER (Fi THIE). SoMEEIHETEMICER (0 < 0.05)
THO/EROMBEEDAEBNETERRN]T D, TARUAVIE, pEEZLEHBICEHL THHEE (False Discovery Rate; FDR) T
BERORETENICBERE Cho/EEZRT. CS=O2 N ANKE, DLB =L E—/MARIRHE (dementia with Lewy bodies),
E46K-SNCA = 0w XU LA VBEFD E46K ZEFEE, ELMBM =4MEFHE TU VA RNV R, BEEEFE LK K0 Bruch
[R%& & THEEB (the complex including external limiting membrane, ellipsoid band, retinal pigment epithelium and Bruch
membrane), GCIPL =##ZE5aE —AIRBDEARE (ganglion cell-inner plexiform layer complex), HC ={#% X iB#Ex .
HCVA =33 M ANEH, INL=REEfE (inner nuclear layer), iPD =70%MH/S—F> V%, LCVA=EI> NS ARNES,
MRNFL =E=BIEsEERARMEE (macular retinal nerve fiber layer), OPL-HF-ONL =4MBIXE— Henle #&#E — /N FERBDEAE
(outer plexiform-Henle fiber-outer nuclear layer complex), R28 = Roth 28 &8i&&, VAPS =85 - UIBREDES M
18 B (visual attention and processing speed composite), VCON = 18 B iy #8 & 1t D % & 5F ffi I B (visual construction
composite), VMEM =R EMEZROESEMIER (visual memory composite), VPER =SB/ RAEEEDESMIER (visual
perception composite), FDR ={BFR=X (False Discovery Rate).
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SNCA and mTOR Pathway Single Nucleotide Polymorphisms Interact to Modulate the Age at

Onset of Parkinson’s Disease

Rubén Fernandez-Santiago, PhD,123 Nuria Martin-Flores, PhD, Francesca Antonelli, MD, Catalina Cerquera, MD, Veronica Moreno,
MD, Sara Bandres-Ciga, PhD, Elisabetta Manduchi, PhD, Eduard Tolosa, MD, PhD, Andrew B. Singleton, PhD, Jason H. Moore, PhD,
The International Parkinson’s Disease Genomics Consortium, Maria-Josep Marti, MD, PhD, Mario Ezquerra, PhD, and Cristina

Malagelada, PhD

1Lab of Parkinson Disease and Other Neurodegenerative Movement Disorders, Institut d’Investigacions Biomediques August Pi i Sunyer, Barcelona,

Catalonia, Spain

2Neurology Service, Hospital Clinic de Barcelona, Barcelona, Catalonia, Spain

3Networked Centre for Biomedical Research of Neurodegenerative Diseases, Madrid, Spain

a-¥ X7 LA ¥ (SNCA) BInTO—HHEL A (single
nucleotide polymorphism; SNP) 1%, fMFEHE/ S—F > v »
9% (Parkinson’s disease; PD) B X OF LRRK2 B34 PD O]
FHIZBWT, FIEY A7 L ISRERHERO M A IR 5
%0 LAL, PDIIEY A7 & 7213 FAEMG A e & AL S
& % B D SNP [ DAL AL A A DER) R F 7213
FRRIZOWTIE, TOREIH»HHITHRE STz
2

PD % Tlx, mTOR (mechanistic target of rapamycin,
INA T Y OB EAE) ¥ 7P IARER R
RERYICREHE ST b AWFJETIE, mTOR o SNP
UM E 72 3O BRZMER T L DT ¥R 5 ¥ ZDME.
TERIZX Y, PDRIEY A7 B L O FIERF 2 21L&
5 PR ERE L7z

PEREMBIEICIED X, mTOR R DR 57 MAR T 17 E
$ %564 D SNP IR L, PD 3 898 Bl b X UNK M
BB 921 10 discovery cohort D fa T I % e L 72,
Replication cohort & L C, International Parkinson’s Disease
Genomics Consortium @ PD 3 4,170 B3 X O Bipk R
H304BIERT ) —= v T LT

Movement Disorders, Vol. 34, No. 9, 2019, pp.1333—1344

Discovery cohort T, STKIIrs8111699, FCHSDI rs456998,
GSK3B 151732170, SNCA 1356219 O 4 &1zt HAEH
DRD LI PD FREY A7 O LA LB L7+ v Xk =
2.59, p < 0.001, Multifactor Dimensionality Reduction
(MDR) V7 b7 =7, M~EIME), 72, RPTOR
rs11868112 3B X UF RPS6KA2 156456121 & SNCA 1s356219
ED3BIZTHDOIERY Y ZAOMENEH RO SN,
CHIUSTHEREH OV E B L 72 (F v X = 2.89,
p <0000, MDR Y 7 F ¥ =7, WB~_EEZHE),
D 3 BIZFHREOHEAEM B L OFRRERAE# & OBEIE,
International Parkinson’s Disease Genomics Consortium @ 2
A= MTHRYWEDPHER N (v XM= 156, p=
0.046 ~0.047, MDR ¥V 7 b7 =7, W~ 2 HIE) o
R MECELEECISEEEEELE
NS DRERDP S, mTOR #EH O BRI ZE R DS, FEH
BOTERY T AIZX ) SNCA DRI L RITL,
PD DFIERFEH 2 2L S &5 2 LAVR SN, PD OFIE
WP CB U280 A7 — FOFLEDPW S % o7
(&R F=H)

O KEYWORD © HJEREH, o> XU LA, TEAXT A, mIOR /3—*>J >, SNP



Table 1 SNCA XU MAPT O SNP & PD RfE') A7 ICF8T 28+ BEIEmEN
(MR, FheHZEBEL, ZEREICOVT p EZHE)

PD Control

Genotypic Adj. Gen.
Gene SNP Alleles, M/m Freq. 11 Freq. 12 Freq.22 Freq.11 Freq. 12 Freq. 22 OR (95% Cl) Model P value P value
SNCA rs356219 A (1)/G (2) 0.36 0.47 0.17 0.45 0.44 0.11 1.36 (1.18-1.56) Log-additive <.0001 <.0027
MAPT rs1800547 A (1)/G (2) 0.56 0.38 0.06 0.49 0.41 0.1 1.33 (1.15-1.54) Log-additive .0001 .0027
DDIT4L rs1053227 G (1)/A (2) 0.33 0.49 0.18 0.37 0.49 0.14 0.84 (0.73-0.96) Log-additive .0100 1350
EIF4EBP1  rs6605631 T (1)/C (2) 0.69 0.29 0.02 0.66 0.29 0.05 1.98(1.16-3.38) Recessive .0100 1350
LPINT rs7595221 A (1)/G (2 0.29 0.48 0.23 0.25 0.53 0.22 1.23 (1.02-1.49) Overdominant .0270 2916

)

(1/G (2)
PRKCA  1s887797 G(1yA(2 048 040 012 043 045 012 1.22(1.01-1.48) Overdominant  .0360  .2922

AT E 7 p XK TCT/RT (SNPstats V7 b7 = 7)o SNPstats ¥ 7 b7 = 712 X B (BT RIL NV OWGE (p HIZVER) & AE#CTHIIE) o
54 DL IMIEIZDOWT p fli%1AFE BRI (false-discovery rate; FDR) #:CHIIE U720 MR TR L ANV OME L, AR BE /p ARG
ZREET N E LTRIRL 720 PD 3 898 1, i H#ERE 921 ) (il 1,819 ). CI ={Z¥HIXH], Freq. =HiE, M =2xY % —71) )V, MAPT
=MUNEHEERAE Y, m=~A4F—TJJ), OR=%v Xk, SNCA =0- ¥ X7 LA, SNP=—HkLH,

Table 2 SNP @ SNCA rs356219 1& SKT11 rs8111699, FCHSD1 rs456998, GSK3B rs1732170 &HEE/EAL,

PD RE AV ZEAEED
Association Epistatic association

Gene SNP Bal. acc. CV training Bal. acc. CV testing CvC OR (95% ClI) P value® P value®
SNCA rs356219 0.5378 0.5245 710 1.37 (1.13-1.66) .306-.307 .925-.926
STK11 rs8111699
GSK3B (51732170 0.5529 0.5283 5/10 1.52 (1.26-1.83) .214-.215 .874-.875
SNCA rs356219
STK11 rs8111699 0.5729 0.5247 5/10 1.79 (1.48-2.16) .300-.301 .924-.925
GSK3B rs1732170
SNCA rs356219
STK11 rs8111699
FCHSDY  rs456998 0.6181 0.5875 1040 259 (2.14-3.13) <.001 <.001
GSK3B rs1732170

WMETFICH B p HIEKTTRT (MDR V7 M7 x7). SNP OfilA b L& PDHIHEY A7 & OBEICE T 2. PD B 898 #ilk &
O IR B FR D 70 ot B B3 921 5l Random seed = 10, CVC = 10, CI ={SHHXH, CV =ZZEMGE, CVC =REMFEDBIEL, OR =+ v
A, SNCA = o-¥ 227 LA >, SNP =—JIELH,

“HE O p .

°1,000 BIDF~EERZMEIC L B, TERAY ¥ AD explicit test @ p fific

Table 3 SNP @ SNCA rs356219 & KU MAPT rs1800547 & PD DOFERFF G & D1E (=TI BERT
(R, FweHEECL, ZEREICOVTC p EZHIE)

Gene SNP Alleles, M/m Freqg. 11 Freq. 12 Freq. 22 AAO 11,y AAO 12,y AAO 22,y Difference, y Model P value Adjusted P value
SNCA 1s356219 A(1)/G (2 0.36 0.47 0.17 58.03 £ 0.5 55.84 + 0.48 55.64 + 0.85 —1.35 (-2.19 to —0.51) Log-additive .0017 .0034
MAPT 151800547 A (1)/G (2) 0.56 0.38 0.06 56.46 +- 061 5615+ 0.75  58.36 + 1.73 0.30 (—0.66 to 1.26) Log-additive .54 .54

HEHECEE % p I KT TRT (SNPstats ¥ 7 h 7 7)o SNPstats V7 b7 = 7IZ X B @I T L NV OME (p IR & AF#CTHIIE) o
FIEHEBIESR DM ET VL LT, 7= LOBEMEN R D RIF A BEET IV EHBIISGEINL/2. 220 SNP 2 E B L, LEMREIC
DWT p lZEHIE L 720 FSERFERAVHIBH L T\ % PD & 748 Bl AAO =JSJERFAENS, Freq. =#HIE, M =X ¥ —T V), MAPT =f8/h
EHEIE S Y, m=~AF =TV, SNCA=o0-Y X7 LA, SNP=—IIELM v =i%
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Motor Function and the Probability of Prodromal Parkinson’s Disease in Older Adults

Maria I. Maraki, PhD,%2 Leonidas Stefanis, MD, PhD, Mary Yannakoulia, PhD, Mary H. Kosmidis, PhD, Georgia Xiromerisiou, MD,
PhD, Efthimios Dardiotis, MD, PhD, Georgios M. Hadjigeorgiou, MD, PhD, Paraskevi Sakka, MD, PhD, Nikolaos Scarmeas, MD, PhD,

and Maria Stamelou, MD, PhD

1 Department of Nutrition and Dietetics, Harokopio University, Athens, Greece

2Section of Sport Medicine and Biology of Exercise, School of Physical Education and Sport Science, National and Kapodistrian University of Athens,

Athens, Greece

AIBEIH OB 23 5 78— F >~ V9% (Parkinson’s disease;
PD) DOFFES X B OLRIL, FHICEETH S,
BAY ------mmmmmmmmm s o s s s oo s oo oo oo
AWFFED HIE, Mg IEET 2 Sl EERICB v
T, EEIERE & BRI PD OFERR & o B 2 MRET T 5
ZETH5,

AWEZE T, HISAE O Fiv# 24— &~ (HELIAD fif%8)
DF—Y 2 L7z, EBMNEHREL 12 HE O
BRERE IS CRMI L 720 72, FEIN 2B ihikne 2 &
PRI D R SR B X O 2 Al o0 AT U SRR C R YL
Al L 720 HiBRIY PD OFE=R1E, PD TAWHEH 1,731
B % ®} 4 & L, Movement Disorder Society @ i 5k ] PD
BT AHEZEM T R I oW CHEIN L A
MRE R E TV & v, & EBhEEE H & mibkil pD @
e & DBk &2 AT L 72,

EEEIRA 27 0 1 BALOMINE X O 2L ¥ — 4%
D 1 keal’lkg/H (FE 75 kg DBPEICB TS 1 HHD
20 S O FEDOBATITHINY) DIRTIZ> &, HibkE PD
DREFRIZZENZEN27% B L V3% EH L7z (p <0.001,

Movement Disorders, Vol. 34, No. 9, 2019, pp.1345-1353

PR AT, RAGTE R, BORAEEL AR IRTE,
PEAF B BECTHIIE) o 1| DL E o EEMNEEREIRD D 5
Yitr, nikRi PD o B\ (possible prodromal PD) /1%
1 ZHEFEH] (probable prodromal PD) D7 v AHS ES. L 72
(49 B, p < 0.05 BIEEEGN, KKK HEFL
MEARFIIRE, PR ERTHIE) . B8NS X O
R0 70 B EHMIE H &2 7 U g £ 7 OVICE) A, HifBR
HIPD DIERICHNTHENENOH G2 LIz 25,
MWE GERB L OCHRIGHE) AT TIVICHBEIZEH
G LTw7z (p<001, JF2H7)o Unified Parkinson’s
Disease Rating Scale Part Il GEE#ERE) A 37 % < —
71— & LTHEREET ISR PD OfERZH IS 2 &,
0.8 m/ B K Jii D A AT H L b TSR PD OffER 2 a7 o b
LB 2 EARENTZ (p <0001, MW
) o
HERR ~ - mmmmmmm oo
FEIN s B RERB X A R B R R HE (&
PRIGBYEE R ARATHEE) 1%, EEE IS B 2 HEiERY PD
RO LA LEHET S, AR THEONT— 51, §F
W25 B ORIMIIZE T b RO RATR S W26,
HIERHI PD 22 A — h ORI ORFE IO RN D % o
(B5:R : Bfor  1E5L)



Table 2 MFIREMEAL SURER PD OEXFICHTHERAF, AT LORH, EHFFMER

Non-pPD group, Possible/probable pPD,
All, n=1731 pPD probability <30; pPD probability
Feature PD free n = 1682 >30; n =49 P value
Age, median (Q1, Q3), yr 73 (69, 77) 73 (69, 77) 76 (73, 79) 0.001
Education, median (Q1, Q3), yr 6 (5,12 6 (5, 12) 6 (3, 6) 0.002
Gender, men, no. (%) 705 (40.7) 683 (40.6) 22 (44.9) 0.547
Smoking, no. (%) 179 (10.4) 175 (10.4) 4(8.2) 0.607
Socioeconomic status, lower, no. (%) 793 (45.8) 768 (45.7) 25 (51.0) 0.458
Number of clinical comorbidities, median (Q1, Q3) 1(1,2) 1(1,2) 2(1,3) 0.009
BMI, median (Q1, Q3), kg/m? 28.4 (25.7, 31.6) 28.4 (25.7, 31.6) 29.6 (26.7, 32.9) 0.086
Motor symptoms score, median (Q1, Q3) 0(0, 0) 0 (0, 0) 1(0,2) <0.001
At least one motor symptom, no. (%) 349 (20.2) 321(19.1) 28 (57.1) <0.001
TEE, median (Q1, Q3), kcal/kg/day 27.6 (25.2, 30.9) 27.6 (25.2, 30.9) 26.0 (24.5, 27.6) 0.010
Gait speed, median (Q1, Q3), seconds for 1 minute 1.20 (0.98, 1.53) 1.20 (0.97, 1.51) 1.43 (1.08, 1.90) 0.001
Gait speed, median (Q1, Q3), seconds for 4 minutes 3.95 (3.24, 4.95) 3.92 (3.24, 4.90) 4.93 (3.76, 6.63) <0.001
Low gait speed (<0.8 m/s, 4-minute test), no. (%) 408 (24.1) 384 (23.4) 24 (49.0) <0.001
UPDRSIII score, median (Q1, Q3) 0(0, 0) 0 (0, 0) 1(7,18) <0.001
Probability of pPD, median (Q1, Q3) 1.92 (0.87, 4.32) 1.77 (0.84, 4.06) 44.40 (34.95, 63.12) <0.001

pfHi3, pPD &I pPD #f & % Hi§ % Mann-Whitney NEfi#RE (EBLGAT L 20t 280 £721d @ o (17 TVER) TRoize A

B p HIIRTTRT,

PD =/83—F ) V4§, pPD =TIk S—F > 29§, BMI ={f#%&4$8%, TEE =T f )V ¥ —i§% &, UPDRSIHI = Unified Parkinson’s Disease

Rating Scale Part III GEE)HERE)
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Longitudinal Analyses of Cerebrospinal Fluid o-Synuclein in Prodromal and Early Parkinson’s

Disease

Brit Mollenhauer, MD,! Chelsea J. Caspell-Garcia, MS, Christopher S. Coffey, PhD, Peggy Taylor, PhD, Andy Singleton, PhD,
Leslie M. Shaw, PhD, John Q. Trojanowski, MD, Mark Frasier, PhD, Tanya Simuni, MD, Alex Iranzo, MD, Wolfgang Oertel, MD,
Andrew Siderowf, MD, Daniel Weintraub, MD, John Seibyl, MD, Arthur W. Toga, PhD, Caroline M. Tanner, MD, PhD,

Karl Kieburtz, MD, MPH, Lana M. Chahine, MD, Kenneth Marek, MD, and Douglas Galasko, MD, MS, for the PPMI study

' Department of Neurology, University Medical Center Goettingen, Goltingen, Germany; and Paracelsus-Elena Klinik, Kassel, Germany

o-¥ X7 LA Y OEEIZ/S—F Y VI (Parkinson’s
disease; PD) OJFEEAPIIHL R E 2 K725, o-¥
27 VA VBT B8 A —d—H 5, PD DB/
HEATICE T 2 A2 MR O N A WY D 5,

Parkinson’s Progression Markers Initiative O 3E5] 4% 5- PD
B, R IR B X OB PD B & RIS,
i #E (cerebrospinal fluid; CSF) W oa-¥ X7 LA v %
3 L7z0

36 HMOBHRAAEIIE VT, CSFH#HEo-v X
7 VA % FAMli L, 72, International Parkinson and
Movement Disorder Society Unified Parkinson’s Disease

Rating Scale (MDS-UPDRS) Part Il GEBFERE) 227,

HAREEOFMIEH, PRIV RSV AR—F — L A —
D7l OREMEEFHI L 720
R -

Z&uh 28— b (inception cohort) 1213, PD #1376 fl,
i CFY (BERZ), &) 1617 (9.62)F, MEH X
WeBRE (173 1, 4E#b : 609 (11.3)), WLELREE 2 49
BE L6 B, Fily: 683 (6.15)), 48581k REM HEHRAT
B RCEE 2D B (326, 693 (4.83)) &
FNize ARBBIRIREO CSFH o-v X 7 LA VX, %
o RBEER S L D BIZ BT, PD BH B X OHTERY PD
BHECTRMETH -7z BIFNIZ - X2 L1 ViE, PD
BEICBWT 24 BX036 » HEOR RN THEIIT L
Twizps (RIEWNERIZRAET V), HibkE PD B
TIE 12 » 2§, flsd Bk Res < s h
BED LTz, NEZTY VEEEAE N CSF 3K % %
WS L7284, PD BB TORTIZRRD bk o
720 CSFH -3 X 7 L 4 » ®%AkiE, MDS-UPDRS Part
m GEBpRERE) A7 F2EFRNI VT VAR—F —
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AF v Y ORI 2L E MBI Z R S o 72,
HEER — -
CSEHl o-¥ X 7 L A 1%, PD OEEYER O FEINZ AT
L, REROBRMNT %, CSFH o- X7 LA VI3
BT OMBEEZRES T, ETHD F283 kA
FRBLL 72\ CSEH o= X7 LA YOKTIL, B a-
VAT VA YOG - R BEDNT Y ADEALIZE
THMBERIEE LC oY X7 LA vk sy — v F—
N—=% T 2 DD %o o X7 L A ¥ DFFHE
B LIUPD OMATE &) EEN LR BEEZ RSO/ A
FY—H—, FLTUTFITARAIRTI Y AET
g SN b~ —h — 2§ 5 LELD 5o

(&R T lA SEF)

O KEYWORD © 7k— bR, &IROMZ, /31—
FUIUGR ) IN—F ) Z KU

Table4 PDBHICHITSHCSFHR - XTLA2E
PD jAKRE & ORINBEE

PD Participants

Variable Estimate (95% Cl) P Value

Relationship with CSF a-syn levels
PD medication use 4.55
Total LED 0.055
LED subtotal: dopamine replacement  0.086
LED subtotal: dopamine agonists -0.155

Relationship with CSF «-syn levels?
PD medication use
Total LED

-38.24,47.34)  0.834
-0.014,0.125)  0.118
0.016, 0.156) 0.016
-0.341, 0.031)  0.102

9.60 (-50.80, 69.99)  0.754
0.007 (-0.080, 0.094)  0.878
LED subtotal: dopamine replacement  0.040 (-0.046, 0.127)  0.361
LED Subtotal: dopamine agonists —0.292 (-0.560, —0.024) 0.083

p L CSEH 0- ¥ X7 L A VDM < (BAENERIE
REEFIV),

CFRTORETANEZTE ¥ <200 ng/mL DEERHZ I 7€ > b
TP, AT 0 B AEARINTH - 72855 I X O CSF 77—
7 DIV 1 BEAED R S 7z PD B 3 BRI 72,

CI =X [,




Table 2 &#D CSF o XU LA > DIFFFNE

P Value
Group Baseline 6 Months 12 Months 24 Months 36 Months (Change Over Time)
PD 0.032
N 374 338 325 306 229
Median 1,374.3 1,313.3 1,313.0 1,324.0 1,344.0
(min, max) (432.4, 3,760.0) (482.3, 4,279.1) (420.0, 3,685.3) (336.1, 3,871.4) (458.8, 3,621.1)
PD (low hemoglobin?) 0.232
N 185 170 160 155 105
Median 1,320.2 1,306.6 1,328.5 12,924.7 1,297.3
(min, max) (487.8, 3,638.3) (482.3, 4,071.7) (425.8, 3,685.3) (356.1, 3,871.4) (542.8, 3,621.1)
Controls 0.054
N 173 159 153 135 113
Median 1,582.4 1,736.0 1,646.6 1,661.0 1,695.9
(min, max) (488.6, 4,683.1) (521.6, 5,153.5) (517.1, 4,388.6) (484.6, 4,202.0) (496.2, 5,034.5)
Controls (low hemoglobin?) 0.531
N 86 77 73 63 51
Median 1,626.8 1,748.4 1,709.1 1,667.9 1,733.8
(min, max) (600.7, 4,139.4) (521.6, 4,087.9) (642.1, 4,184.1) (518.8, 4,202.0) (496.2, 3,992.8)
Prodromal hyposmic 0.915
N 16 15 11 — —
Median 1,568.4 1,380.3 1,559.8 — —
(min, max) (437.4,1,937.1) (447.9, 2,459.3) (480.4, 1,845.5) — —
Prodromal hyposmic 0.480
(low hemoglobin?)
N 10 10 6 — —
Median 1,284.4 1,016.0 866.3 — —
(min, max) (437.4,1,937.1) (447.9, 2,459.3) (480.4, 1,845.5) — —
Prodromal RBD 0.714
N 32 30 25 — —
Median 1,359.4 1,513.5 1,288.6 — —
(min, max) (446.1, 4,325.5) (613.3, 4,314.7) (509.7, 4,076.3) — —
Prodromal RBD 0.673
(low hemoglobin?)
N 21 19 16 — —
Median 1,323.2 1,454.8 1,225.9 — —
(min, max) (446.1, 4,325.5) (613.3, 4,314.7) (509.7, 4,076.3) — —
p I AEEBDOMNZ S (AENERIERAET V).
PD BEDHMUIE (CSFHT o3 X7 LA ¥ @ > 4900 pg/mL) 3 BlIARZE D SR 720
CFRTOREETNEZ B Y ¥ < 200 ng/mL OBERFE T 71 bo 1IREEELETANEZ BYE VEDKIITH o 72 HERE TR L 720
Table 3 CSF A o- > X T LA > OEAL ERRIRAVETTICBI T 2 EHMIR B O ZEAL & D#FRFAY 48RS
Change From Baseline to
Variable 6 Months 12 Months 24 Months 36 Months
PD participants (N =338) (N = 325) (N = 306) (N =229)

MDS-UPDRS Il score
MoCA
Mean caudate [SBR]
Mean putamen [SBR]
Mean striatum [SBR]
Healthy controls
MDS-UPDRS Il score
MoCA
Prodromal hyposmic
MDS-UPDRS Il score
MoCA
Mean caudate [SBR]
Mean putamen [SBR]
Mean striatum [SBR]
Prodromal iRBD
MDS-UPDRS I score
MoCA
Mean caudate [SBR]
Mean putamen [SBR]
Mean striatum [SBR]

0.022 (P = 0.696)

(N = 30)
0.029 (P = 0.879)

~0.020 (P = 0.739)
-0.015 (P = 0.791)
0.020 (P= 0.723)
0.006 (P = 0.914)
0.013 (P= 0.822)
(N = 153)
~0.079 (P = 0.333)
-0.110 (P= 0.176)
N =11)
~0.494 (P=0.122)
0.051 (P= 0.882)
0.006 (P = 0.987)
-0.127 (P = 0.726)
~0.030 (P = 0.934)
(N = 25)
~0.428 (P = 0.037)
~0.027 (P = 0.899)
-0.058 (P = 0.783)
~0.155 (P = 0.459)
~0.088 (P = 0.674)

~0.020 (P = 0.758)
~0.005 (P = 0.928)
0.098 (P = 0.098)
0.026 (P = 0.655)
0.082 (P = 0.165)
(N = 135)
~0.039 (P = 0.656)
~0.043 (P = 0.623)

-0.020 (P = 0.801)
-0.024 (P = 0.721)
~0.433 (P = 0.244)
~0.067 (P = 0.865)
~0.250 (P = 0.516)
(N =113)
-0.184 (P = 0.051)
-0.218 (P = 0.021)

e o R B, SRBRBRIGIE O KX Y b9 Y AR =% —ZF %~ (dopamine transporter scan; DaTscan) D&% 5E | L7z PD DA M Ll

(1 BEICB1F 5 CSEH a-2 X 27 L A ¥ > 4,900 pg/mL DREAAE) 3 BIEERAFL 72,
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Evolution and Clustering of Prodromal Parkinsonian Features in GBAI Carriers

Stephen Mullin, MRCP, PhD, 2 Michelle Beavan, MRCP, PhD, Jonathan Bestwick, MSc, Alisdair McNeill, MRCP, PhD,
Christos Proukakis, FRCP, PhD, Timothy Cox, FMedSci, Derralynn Hughes, FRCP, PhD, Atul Mehta, FRCP, PhD,
Henrik Zetterberg, MD, PhD, and Anthony H.V. Schapira, MD, FRCP, DSc, FMedSci

1 Department of Clinical and Movement Neurosciences, University College London Queen Square Institute of Neurology, London, United Kingdom
2[nstitute of Translational and Stratified medicine, Plymouth University Peninsular School of Medicine, Plymouth, United Kingdom

I8N — % Vv V¥ (Parkinson’s disease; PD) H#H D 5~
5%k 7 Vvatl7u Yy —¥iEfsT (gucocere-
brosidase gene; GBAI) Z %% {ff L, GBAI ZRRAH
D 10~30%H380 7% % TIZPD 2 HHET 5 L E X b bo
GMJ%%%%%K%H5PD%r0x7®E%mK
D, EEBHEEORN LT REBAOREN R L %
%o

GBAI ZZRLAH 2 351, BRI PD o> i fee & A I
B L OHERFRIC A L 720

THA -
GBAI 224 4 82 BB X UK BBk 35 Pl &2 xR &
L, "ikE PD ORI % 4 ~ S4ERICH 2D R &
VAT L 720

s
GBAI ERREAH T, TRTOKMIZBVWT, M

i B HE (University of Pennsylvania Smell Identification
Test (UPSIT) Tl &), R ABEAEE (Montreal Cognitive
Assessment (MoCA)J,
Movement Disorder Society (MDS) Unified Parkinson
Disease Rating Scale (UPDRS) Part II ( H # 4 {if ® 1% )
B LU Part Il GEBBEAE) 227 VPHEICARTH -
7z (UPSIT 5 & U"MoCA : B ¥ A7 4 v 7 [l / BAEH
SEW Y AT 4 v 27 )i, UPDRS : Kruskal-Wallis #2 &,
PR, EBE, RKEREE, GBAI Z5U¥y, BRI, AEin% dt
Zwmb$5), BEMT (microsmia) (4 v X (odds
ratio; OR) : 8.5, 95%fZMIX [ (confidence interval; CI) :
2.6 ~282, p <005 BIUEE ﬂ % (OR: 4.2,

95% CI: 1.1 ~16.6, p < 0.05) ~OHEFTIE, K EBEER
%k@m&:ﬁwflmﬂﬁﬁ%ﬁ%?ihﬂL?%O
7o (BAEWED 27 4 v 7 W), MR, FHE, KIREE,

International Parkinson and

Movement Disorders, Vol. 34, No. 9, 2019, pp.1365—-1373

Table 1 ZFEOEHERATF

Baseline Time Point Time Point
n=117 1n=103 2n=85
Control median age 61 59 59
Biallelic median age 51 52 52.5
Heterozygous median age 60 63 61.5
Significance level P=0.002 P=0.017 P=10.031
GBAT1 carriers median age 55 56 56
Significance level (vs control) P=0142 P=0.505 P=0.748
Control % male (n) 47 (16) 57 (16) 56 (11)
Biallelic % male (n) 58 (24) 61 (24) 55 (22)
Heterozygous % male (n) 45 (18) 40 (13) 35(9)
Significance level P=0.537 P=0.282 P=0.221
GBA1 % male (n) 51 (42) 50 (37) 49 (31)
Significance level (vs. control) P=039% P=0.404 P=10.350
Control % family history 6 (2 8 (2 11(2)
PD/dementia (n)
Biallelic % family history 23 (10) 21 (9 22 (9
PD/dementia (n)
Heterozygous % family 10 (4) 15 (5) 19 (5)
history PD/dementia (n)
Significance level P=0.062 P=0.308 P=0.315
GBA1 % family history 17 (14) 17 (14) 22 (14)
PD/dementia (n)
Significance level (vs control) P=0.084 P=0.253 P=0.226
Control % university 68 (24) 63 (17) 74 (14)
educated (n)
Biallelic % university 48 (21) 49 (21) 45 (18)
educated (n)
Heterozygous % university 50 (20) 53 (14) 50 (13)
educated (n)
Significance level (vs. control) P=0247 P=0.625 P=0.100
GBA1 % university educated (n) ~ 0.49 (41) 0.50 (35) 0.48 (31)
Significance level (vs. control) P=0075 P=0.199 P=0.030

Control % smoker (n) 31(11) 33(9 42 (8)

Biallelic % smoker (n) 30 (13) 29 (12) 29 (12)
Heterozygous % smoker (n) 36 (14) 33 (11) 42 (11)
Significance level P=10.851 P=10.904 P=0.459
GBAT % smoker (n) 27 (27) 31 (23) 34 (33)
Significance level (vs. control) P=0527 P=0.510 P=0.361

FEWTRIFANT I 35\ C, BB (L ABRBAAGIE L 117 0 OBl
350, ANTOBEAHAREAEE 3960, W7 VEERREHE
43 f0), WEri 1 Tld 103 B GetBask bR @ 28 i, ~T oA ME
B 3360, W7 VHEEREAE 42 6), R 2 TIESS
Bl GetHEBkERE 19 B, ~TuBRAMERREAEE 2660, W7V
IAEZE BARAT F 40 ) Tdh o720 MEWIITICB VT, BRI
110 B ChfHEW B © 32 B, ~NF O A A SR A ¥ 2 36 B, W
TUNEERGEAH 2 8]) Tholz



GBAI Z254%, WRUE, Pz AR E$5), WHEHE
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1.5,95% CI:0.0 ~2.8,p < 0.05) BLUHIH > (OR:1.3,
95% CI: 0.6 ~2.8, p<0.05 bADdLN (B
FEC X BERF R E TV, PR, FEE, K, GBAI
SRR, BRI, A AR L9 5). PD OBKIHEIIC
MDS D HiBKI PD (2 B3 % 35 Wi 26 % i 72 L 7= Bk
IV Zdroize WEEORME BN PD 2 5HE L7, 2
ORI, FWETC, MDS ORIERY PD ICBS % S
MR G S e o 72,

© KEY WORD ©

HEER — -
GBAI ZRARA H T, Wik PD o &t i b & O
FHEAL T 200202 E O TRlis 52 2 &
T, PDNDOHERY 27 DEWAZEETE, 2L
A A 22y — v L e B ED D Ho S IIMRET L
72 GBAl ZERBAFEIZBT 5 PD NOEREFIIHAEF T
DEIAHKL, G, L0 KB 3R — M CHINE
Y EMGEL, PD R L 72BN 3BV THIBK PD

DTTAT 7 ANERELT BUENRD 5,
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Table 2 #ERO—F

Cross-Sectional Analyses Combined GBAT*/Heterozygous/Biallelic Group Versus Control

Longitudinal Analysis Combined

Baseline (2010-2011) Time Point 1 (2012-2013)

GBAT1/Heterozygous/Biallelic
Group Versus Control (Repeated-Measures

Time Point 2 (2014-2015) Logistic Regression)

University of Pennsylvania smell identification test (UPSIT): logistic i DI logistic
Combined GBAT* Combined GBAT*
OR [95% CI] 7.4 [2.4-25.7) 7.9 [2.6-24.4]
coef [95% CI] 2.1[0.9-2.3] 1.9[0.9-3.2]
P<0.05 P<0.05
Heterozygous Biallelic Heterozygous Biallelic
OR [95% CI] 9.4 [2.4-35.4] 7.0 [2.0-24.8] 10.0 [2.8-36.1] 6.7 [2.0-22.4]
coef [95% CI] 2.2 [0.9-3.6] 1.9[0.7-3.2] 1.9 [0.7-3.1] 2.3[1.0-3.6]
P<0.05 P<0.05 P<0.05 P<0.05

Montreal cognitive assessment (MoCA): logistic regression/repeated measures logistic regression
Combined GBAT* Combined GBAT*

OR [95% CI] 43[15-12.5] 2.8 [1.2-9.0]
coef [95% CI] 15[0.4-2.5] 1.0[0.1-2.2]
P<0.05 P<0.05
Heterozygous Biallelic Heterozygous Biallelic
OR [95% CI] 5.4 [1.4-15.7] 3.9 [1.2-12.7] Not significant Not significant
coef [95% CI] 1.6 [0.4-2.8] 1.4 [0.2-2.5]
P<0.05 P<0.05

Beck’s depression index (BDI): logistic regression/repeated measures logistic regression
Combined GBAT* Combined GBAT*
OR [95% CI]

coef [95% CI] Not significant Not significant

OR [95% CI]

coef [95% CI]

Rapid eye movement disorder sleep questionnaire (RBDSQ): logistic i W logistic
Not significant Not significant

MDS-UPDRS Part II: Kruskal-Wallis

Combined GBAT* Combined GBAT*

chi® = 6.1 Chi = 125
P<0.05 P<0.05
Heterozygous Biallelic Heterozygous Biallelic
Chi? = 5.1 Chi? =87 Chi = 6.0 Cchi? =9.7
P<0.05 P<0.05 P<0.05 P<0.05

MDS-UPDRS part Ill: Kruskal-Wallis

Combined GBAT* Combined GBAT*

chi? = 12.4 Chi® = 14.4
P<0.05 P<0.05
Heterozygous Biallelic Heterozygous Biallelic
Chi=7.3 Chi? =6.7 Chi? =17.8 chiz=7.2
P<0.05 P<0.05 P<0.05 P<0.05

Serum alpha synuclein: logistic regression

Combined GBAT* Combined GBAT*

6.3 [1.9-21.1] 8.5 [2.6-28.2]
1.8 [0.6-3.0] 2.1[0.9-3.3]
P<0.05 P<0.05
Heterozygous Biallelic Heterozygous Biallelic
6.9 [1.8-26.7] 5.7 [1.5-21.7] 9.9 [2.7-35.9] 6.8 [1.6-28.1]
1.9 [0.6-3.3] 1.7 [0.4-3.1] 2.3 [1.0-3.6] 1.9[0.5-3.3]
P<0.05 P <0.05 P<0.05 P<0.05

Combined GBAT* Combined GBAT*

3.1 [1.1-10.4] 421[1.1-16.6]
1.1 [01-23] 1.4[0.1-28)
P<0.05 P<0.05
Heterozygous Biallelic Heterozygous Biallelic
Not significant 46[1.2-17.8] 2.6 [1.6-11.4] 8.2 [1.6-41.0]
1.6 [0.2-2.9] 0.9 [05-24] 21 [05-37]
P<0.05 P<0.05 P<005

Combined GBAT* Combined GBAT*

10.6 [1.3-90.0]
22011043 Not significant
P<0.05
Heterozygous Biallelic
17.4 [1.9-159.6]

2.6 [0.4-4.6] ns
P=<0.05

Not significant Not significant

Combined GBAT*

Chi® = 9.6
P<0.05
Heterozygous Biallelic
Chi? = 6.0 Chi? =52
P<0.05 P<0.05
Combined GBAT*
chi* =97
P<0.05
Heterozygous Biallelic
Chi? =5.8 Chi? =9.7
P<0.05 P<0.05
p<005
Not significant

HERTIIMEATIZ BT, el (3 BRI At L2

117 B G ERgBR 35 B, ~T oA A RAE 30 B, W7 VAR 43 ),

WES 1Tl 103 B eIk 28 B, ~7 TR o IR SRR A 3 33 B, W7 ) VR SR F 42 B), WERL 2 Tld 85 B ot HEBkER 19 B,
AT OEEHEREATH 126 B, W7 ) IVEERRATE 40 B) Tholzo MERIEITICE VT, #5EIE 106 Gy - 3261, A7

OEAMERRA S 136 B, W7 VHERRAE 1 26) Thotz

FEXL 1 (Time point 1) = 2 4FEFAKERL, KERL 2 (Time point 2) = 4 4EFEREN,
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Subtle Gait and Balance Impairments Occur in Idiopathic Rapid Eye Movement Sleep Behavior

Disorder

Kaylena A. Ehgoetz Martens, PhD,23 Elie Matar, MBBS, Julie M. Hall, PhD, Joseph Phillips, Hons BSc, Jennifer Y. Y. Szeto, PhD,
Arnaud Gouelle, PhD, Ronald R. Grunstein, PhD, MBBS, MD, FRACP, Glenda M. Halliday, PhD, and Simon J. G. Lewis, MBBCh, MD,

FRACP

1 ForeFront Research Team, Brain and Mind Centre, University of Sydney, Sydney, Australia
2Parkinson’s Disease Research Clinic, Brain and Mind Centre, University of Sydney, Sydney, Australia
3Sleep and Circadian Group (Centre for Sleep & Chronobiology [CIRUS]), Woolcock Institute of Medical Research, University of Sydney and Royal Prince

Alfred Hospital, Sydney, Australia

% J& Yk REM HE IR 17 B) 2 % JiE (idiopathic rapid eye
movement sleep behavior disorder; iRBD) & IZB1F %%
BRI, /S—F 2V V9 (Parkinson’s disease; PD) -~
DIFKOHETEZTMT 29 2T, RDEESL X OFFRE
DEVRRBETH B WREIRH I TS, L2 L,
iRBD BFZA SN BT LNT » ADREEDFEHILIT
EAERRI STV,
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AWFEOHWIE, K 77 7HAETHER S 172 iRBD &
BRI, BN T VAB X OBATREE GRS,
M ETORATIRE, “EBRGEATIRIC BT ML L7
5 HIROBATREIAE) % @ =CEHi§5Z & Th S,

W 35T 38 B GRBD B8 24 B, o ) IR Bk B 14 1)
THY, FHEyHFEh—~y ML B84TRE S ff

Figure 1 KEICH I D508 (cm)
BRORTY TERE (7)) OIENTRE
DOFIE, T5—/\—FTIHEOELE
BETHD. HC =@BEWNBHERA,
iRBD =#53M REM BEERTTEI R IE,
L=% R=%.

Figure 2 (A) E-ERERMTOSHROTHE. (B) EEREFM TOSBOILSDEDOTGME (EKEFRH. T5—/N\—IETHED
RERETHDH. CV=FRE HC =REXRHEZE IRBD =%5M REM ERTEIREE Serial 1s = 100 DSEICHARD OD

#47, Subtract 7s =100 H5 7 Z5|EE LRHSDHAT,



AT Lz (1) @ERETOHRT, (2) #WHET
DHAT, (3) 100 2SI Z BAS OBAT, (4) By
DEHZ TEDLRETFE BT RIS 0%4T, (5) 100 H
57%FIEFLENSOBRT MG L7z,

HER -
WH AT BRI 2213 2 0 o 72708, MW TOHAT G
oD IR\ R E, % E L2 B9 5 Bonferroni D15 1F)
BLOZEIERAT (RE T 7V 0 AN E 558053 H1)
TIIA E B DR bz, BAKIICIE, —HEiE
BATHE, IR T, KRS0 & HE LY
FUTHREALR L7212k L, iRBD BE T, AL
PRET, FBORXLOEIFEICHML: GREET

N D FAZIE T FOIHT) o RIS, B TOARITHRFC
bREH AR 51, iRBD BA T, xtl#ERE L o
HBIZBWT, BRI L Y BHETH 572,
BB - oo moo oo oo
AT O R, iRBD BH ITBEM 2 AT ELEL,
BZH TN, REM MR & AT We 17 30 B 7E (gait
coordination) & O F i % 1 9 fxie s o R EFTE
EUERML CTnE EEZ LN, TO X LHITOR
filiik, BETHEDOBIRREIC BT, FRAHUIEAL
T BT RSB 2 RIE R BRI A 7 ) — =~
FY—=VELT, HHATHLWURMELGD S,

OKEYWORD © NZYX, ZZ::RE #17. LE—/MARK REM EERITEIREIE

Table 1 #HREOERATF

Outcomes HC iRBD

N 14 24
Gender 8M;6F 18 M; 6 F
Age, yr 67.4 (10.1) 66.9 (7.6)
Education, yr 13.8 (2.8) 14.6 (2.8)
MoCA 28 (1.9) 27.4 (2.2)
MDS-UPDRS |lI 21 (2172 6.3 (6.1
HADS-A 29 (2 2.6 (3.1)
HADS-D 2.2 (2.3) 2 (2.9)
% with moderate to severe 0SA 42.9% 33.3%
ESS 6.8 (3.5) 5.7 (4.7)
RBDSAQ total 3.3 (2.5)° 8.3(3.2?

T3P (BREERA) TR F=%1M HC =% M
Webfi#, iRBD = 47614 REM IEHRATH) 54, M =531E, MoCA
= Montreal Cognitive Assessment, MDS-UPDRS III = Movement
Disorders Unified Parkinson's Disease Rating Scale Part TIT GEEjHERE),
HADS-A = Hospital Anxiety and Depression Scale Part A, HADS-D
= Hospital Anxiety and Depression Scale Part D, OSA = [} & % i
fit B 4 I W%, ESS = Epsworth Sleepiness Scale, RBDSQ = RBD
A7) —=v 7 Z# 2 (REM Sleep Behavior Disorder Screening
Questionnaire) o

THERZE, p <005 GHEDZRW r #5E)0

Table 3 HERFIREOBESITE KORIEIUERICH TS

BITENT > ADFEH
P
Outcomes HC, M (SD) iRBD, M (SD) value
Gait
Velocity, cm/s 123.8 (13.6) 123.3 (18.1) 0.94

Step length, cm

Step time, seconds

Step length CV, %

Step width CV, %

Step time asymmetry,
seconds

Step width, cm

(

68.9 (7.3) 68.4 (8.9) 0.88
0.56 (0.05) 0.56 (0.05)  0.97
3.82(1.2) 3.42 (1.4) 0.38

40.56 (31.2) 298 (21.3) 022

(

—-0.01 (0.014) -0.12 (0.023) 0:51

7.38 (4.92) 753 (253 091

Step length asymmetry, —1.39 (3.41) 0.23 (3.19) 0.15
cm
Static balance, eyes open
Distance between feet, cm 24.2 (5) 24.3 (6) 0.48
X range, cm 1.4 (0.6) 1.6 (0.7) 0.14
Y range, cm 2.9 (1.3 3.1(1.8) 0.36
AP RMS, cm 1.5 (0.8) 1.9 (1.1) 0.1
ML RMS, ¢cm 1.4 (0.8) 1.4 (1) 0.45
COP length, cm 43.5 (13.8) 45.8 (13.2) 0.31
COP velocity, cm/s 1.5(0.5) 1.5(0.4) 0.32
COP max velocity, cm/s 7.9 (2.7) 10.1 (9.6) 0.16
Static balance, eyes closed
Distance between feet, cm 25.1 (5.4) 25.1 (6.1) 0.49
X range, cm 1.7 (0.8) 1.9(1) 0.30
Y range, cm 3.4 (1.2 3.4 (1.3 0.47
AP RMS, cm 1.3 (0.5) 1.7 (0.9) 0.05
ML RMS, ¢cm 1.4 (0.8) 1.5(1.2) 0.32
COP length, cm 51.5(21.1) 541 (19) 0.35
COP velocity, cm/s 1.7 (0.7) 1.8 (0.6) 0.36
COP max velocity, cm/s 8.9 (3.7) 10.4 (4.1) 0.14
Static balance, single-leg stance
Left duration, seconds 20.8 (10.1) 23.2 (8.8) 0.20
Right duration, seconds 23.2 (9.8) 22.9(9.1) 0.46

AP RMS =THi#& FIOZA. (ZH P HHUE) (anterior-posterior
root mean square displacement), COP =2/EH.l, CV =B,
HC =4 B, iRBD =458 REM IEIRATE) 5 JE, ML
RMS =7e4 10 O (3 P3P HAl) (mediolateral root

mean square displacement) o
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