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Risk of Hospitalization and Death for COVID-19 in People with Parkinson’s Disease or

Parkinsonism

Luca Vignatelli, MD,! Corrado Zenesini, MSc, Laura M.B. Belotti, MSc, Elisa Baldin, MD, Giuseppe Bonavina, MD,
Giovanna Calandra-Buonaura, MD, Pietro Cortelli, MD, Carlo Descovich, MD, Giovanni Fabbri, MD, Giulia Giannini, MD,
Maria Guarino, MD, Roberta Pantieri, MD, Giuseppe Samoggia, MD, Cesa Scaglione, MD, Susanna Trombetti, MD,
Roberto D’Alessandro, MD, Francesco Nonino, MD, and ParkLink Bologna group

1IRCCS Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy

A R e m e —————————————_———————————
EE=)

J8—F ) U9 (Parkinson’s disease; PD) F 721&/8—F
¥V = A A (parkinsonism; PS) BEIIBIT LM a0
F 7 AV R EGE (COVID-19) B X UF COVID-19 12 B
WL CD) A7 EAHTH L. KO HWIZ, A
Z ) 7IEE A T — = ¥ ® COVID-19 Fi A7 (2020 4
3AH~5H) IBWT, PDELIEFPSEETIAR—-IOD
COVID-19 12X 5 Al B LU 22 %, *HRERN 2
A—bPEHBLCHET LI ETH 5

PD %7213 PS & BIRMIZESIT S 1172 ParkLink Study D%
B% (ParkLink o — b)) &, PR, SEHs, EdibiRs
X O Charlson Index ZEZ T~ v F (Jhix1:10) ¢
7oR BB ERE (IR — b)) ZME L7z, COVID-19
W& B ABESE (202042 H26 H~5 H 31 H) LK
WHNZ & & B WASERBE TR £ FHlEHE & L7z,

ParkLink I 78— MZid PD B 696 #l5 £ U° PS B 184

Movement Disorders, Vol. 36, No. 1, 2021, pp.1-10

BihEEh, T R— b OWERE L 8,590 FITH - 72,
COVID-19 12 & % 3 » H ABEZIZ, PD ¥% T 0.6%, PS
BHET33%, WHBEERET07% Th -7z, WHHERE
EDORIIZBIT D COVID-19 12 & 5 ABEDHIE N — F
e (AEwE, MER), FEfEMI, Charlson Index THEIE) 1%,
PD HT0.8 (95% CI:03~23, p=0.74), PSHH
T33 (1.4 ~76,p = 0.006) TdH-7z (Cox MIRHH) o
ERTRERGHIEFZE DD B 20 FIHFET L, 30 HIFEEIE
35.1%CTH Y, 3WHHIIEE RD > /20 &Y L7z PD/PS
B 106 6 B, ABe F 7213 i % A FT H2&
gel 72,

S L o o e e - ———
Li=F]

PD HRIZBZ 5 < COVID-19 12 & % ABED 1) 2 7 [HT-
TiE % v, —7J7, PS I3 COVID-19 12 X %5 ABEDHMA L
VAZHEFTHY, TORERITBZLL, L) HEEE
DEVEREIRTE, 7 T ANORWEALE, Y A7 05
WHEEEAFTICH B L EZ Hb,

(&R F)l &)
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Figure 1 202042 B 26 B~ 20204 5 A 31 HO/RO—Z v DR NS A~ (local health trust) (286172 COVID-19 ;#4TH
B8 | I FRESMAICHITSD COVID-19 ICXDABRDEH KF0HE. ZELEBMIE M2 FBIFOR2BREEDBEABICHS
9%, 2020%F 3 A 108 : [l stay home] ;%% (decreto legge “#io resto a casa’), 20204 3 B 22 B : [Lock Italy down] ;&%
(decreto legge “Chiudi Italia”), 2020 % 5 B 18 B [Phase 2] /5% (decreto legge ‘Fase 27, R &MAICH L TN B 25 7)),

Figure2 2020F 2 B 26 B~ 20204 5 A 31 H® COVID-19 A TEARIPICH T2 PD & (BHR), PS & (), xRS (£
) DRED AP AU %R~d Kaplan-Meier g, & LEBMIE 42U 7BIFORIEFREBEOERBICHST 5, 2020F 3 B 10
H:[1 stay home] ;%% (decreto legge “#io resto a casa’), 20204 3 B 22 B:[Lock ltaly down] ;%% (decreto legge “Chiudi
ltalia”), 20204 5 B 18 B : [Phase 2] ;&% (decreto legge ‘Fase 2°. ER&MAICH L (s E# A HA]),
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Connectivity Correlates of Anxiety Symptoms in Drug-Naive Parkinson’s Disease Patients

Rosa De Micco, MD, PhD, 2 Sara Satolli, MD, Mattia Siciliano, PhD, Federica Di Nardo, BSc, Giuseppina Caiazzo, BSc, Antonio Russo,
MD, PhD, Alfonso Giordano, MD, PhD, Fabrizio Esposito, PhD, Gioacchino Tedeschi, MD, and Alessandro Tessitore, MD, PhD

1 Department of Advanced Medical and Surgical Sciences, University of Campania “Luigi Vanvitelli”, Naples, Italy

2MRI Research Center, University of Campania “Luigi Vanvitelli”, Naples, Italy

ANEIERIZ/S—F vV V95 (Parkinson’s disease; PD)

FILELALND, SHETOMET, PDICBITEA
&R & OB EMEDILGE S TV B,

BEY -----mmmmmmmm oo e

AN RN G CRABERRICT 25 52 v PD BH I R —

MZBWT, ZHIEFERER MRI 2 v, AZRERICE

WY HLHNERERAN A Y 8T =7 G 2R %0

WHIA G- CRIABRIK T 2RO NT, ANEE2ME)
EEDAVPD BEL 2 BIBLOEREY vy F8E7
P o B B 20 B 3T, NI o0 PRI B
MG Z IR L7z, 3 XTORBFICB W CREMZ21TH)
1 - ORI 2 1T o 720 AROH M & FHAEEIE
Parkinson Anxiety Scale Caffifi L 720 H.—BFE B X OhE
LAV TOMVT ALY, EREHRA Y P77 —
7 NB X OCEELZHEI A v b7 — 7 BOBREIE G O7%
ZhET L7zo

FER -
AEEH) PDEATIE, AREHEDLRVPDEF LD
EicBnC, F74 NV ME—FAy N7 —2 (default-

O KEYWORD © /S—F>V 2R, EFFRES, F%&,

Movement Disorders, Vol. 36, No. 1, 2021, pp.96-105

mode network; DMN) B X NEEEE L v F 7 — 7
(sensorimotor network; SMN) N O#GEART, AT 4 »
b7 — 2 (executive-control network; ECN) N ®#k & 5,
PEEVEAR v b7 — 2 (salience network; SN) 3B X UVRiHH -
YHIA A v I 77— 2 (frontoparietal network; FPN) N ® %H
WXV RZLBEBRTBIVTEANRD N, T 72,
AREEMN) PDEBBETE, AREZHDLZVPD EEFLOD
H#IZHBWT, SN & SMN, ECN B X UFPN & OO
Ay b7 — 7 MR A OT DO 5 NTz0 ANEDESERE

&, WA Y BT — 27 NORERRY R & MBI 2R L7z,
:ném} ''''''''''''''''''''''''''''''
AWROK RS, THETOMETRD L MFTB X

CHESNTWBERHBEL Y P HABXI Ay b
7 — 27 W ONRER G ORED, BRNICE®RD D 52
ABEREREE DA SN WA TY, EFIAKES PD B#H
DAZHER & A L OV TR I B S 2 W REPEAVR
ANz MBE LT, ABFZETHD SN 72384 v T —
7 BLOLFHR A Y b — 7 ORI RS,
IR BT B IEH UL DB NA A~ — D — L b
TREED D 5o

(BEaR 1 AR A
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Figure 1 PD BEQORERRY NI —IEEDE(L. AR&HD PD&HE (PD patients with anxiety; PD-ANX) &Ef&ZzfHH7%0)
PD g% (PD patients without anxiety; PD-NoANX) EDBICEIFBT 74 NE—RRY NT—2, BIEE-BIEXRY NTJ—7, =474
Hxy hNI—0, BEEERY NT—0, BEEFHRY NI —JAOLHOFEEDEREE (0 <0001, 77AZ—LNILTHE) (—hkE
DEDI, Ep MR Nwv oS5 DFMRE (Beck Depression Inventory; BDI) ROA7AHEEET D). BY T 7 IEIRILED DT
(independent component analysis; ICA) Oz A7 %/~d (&£ MFG : PD-ANX 0.7£09, PD-noANX 2.1£1.3, ZMTG : PD-
ANX 1.4 =15, PD-noANX 32+1.4, H PG:PD-ANX 0.6%1.1, PD-noANX 1.9+3.0, A#_ERE:PD-ANX 2.5+19, PD-noANX 4.0
+ 23, AMFG:PD-ANX 0.9 £ 1.1, PD-noANX 25%+1.9, /& SFG:PD-ANX 2.0+19, PD-noANX 0.2+1.0, /& MFG:PD-ANX 2.6
+ 1.8 PDNoANX 12=x 14 AE :PD-ANX 1.4%x12 PD-noANX 4128, ACC:PD-ANX 57x3.7, PD-noANX 22+21, &
JREPD-ANX 1.1 = 1.1, PD-noANX 0.31£0.4), EE&[E PD-ANX DfEED PD-NoANX [ICHENT/NEVMEE, BEIFKEVEEERT .
PD=/\—F>V 2%k DMN =577 E—RKZYNT—2, SN=BZMXYNT—72 RFPN=A#1EE-BEXY NT—2, LFPN=
JERTEA - BEJEXR Y N —727, ECN =%=17#Hf=xy hT—72, SMN =RE=EEgHX v NTJ—2, MFG =f§73ERE (middle frontal gyrus),
MTG = @I58 B (middle temporal gyrus), PG = #7E (precentral gyrus), SFG = L #1788 E (superior frontal gyrus),
ACC =g7#IRE] (anterior cingulate cortex), r=#, | =%,
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Differences in the Presentation and Progression of Parkinson’s Disease by Sex

Hirotaka Iwaki, MD,!2 Cornelis Blauwendraat, PhD, Hampton L. Leonard, MS, Mary B. Makarious, BA, Jonggeol J. Kim, BA,
Gangiang Liu, PhD, Jodi Maple-Grgdem, PhD, Jean-Christophe Corvol, MD, Lasse Pihlstrgm, MD, Marlies van Nimwegen, PhD,

Luba Smolensky, MS, Ninad Amondikar, BA, Samantha J. Hutten, PhD, Mark Frasier, PhD, Khanh-Dung H. Nguyen, PhD,

Jacqueline Rick, PhD, Shirley Eberly, MS, Faraz Faghri, PhD, Peggy Auinger, MS, Kirsten M. Scott, MRCP, Ruwani Wijeyekoon, MRCP,
Vivianna M. Van Deerlin, MD, Dena G. Hernandez, PhD, Raphael J. Gibbs, PhD, Aaron G. Day-Williams, PhD, Alexis Brice, MD,
Guido Alves, MD, Alastair J. Noyce, MRCP, Ole-Bjorn Tysnes, MD, Jonathan R. Evans, MRCP, David P. Breen, MRCP,

Karol Estrada, PhD, Claire E. Wegel, MPH, Fabrice Danjou, MD, David K. Simon, MD, Ole A. Andreassen, MD, Bernard Ravina, MD,
Mathias Toft, MD, Peter Heutink, PhD, Bastiaan R. Bloem, MD, Daniel Weintraub, MD, Roger A. Barker, MRCP,

Caroline H. Williams-Gray, MRCP, Bart P. van de Warrenburg, MD, Jacobus J. Van Hilten, MD, Clemens R. Scherzer, MD,

Andrew B. Singleton, PhD, and Mike A. Nalls, PhD

1 Laboratory of Neurogenetics, National Institute on Aging, National Institutes of Health, Bethesda, Maryland, USA

2Data Tecnica International, Glen Echo, Maryland, USA

INFTOMIETIX, 7S—F ¥V V¥ (Parkinson’s
disease; PD) Dfk 4 ZAERANWER & OB AR $ T LA
WiEFENTWD, ThHDRERD—TRIE, BFFERRICT
JGH o720, DT I EOMETHERS N TWSIZT
S\,

BEY ------mmmmmmmmm oo mmmmmmemm oo oo oo oo
AWFFE T, KRBT — % % H\v, PD ORFKREEIR &
Al & OEFEPEIZ D TREBNIY B K USRI ISHGET L 720

40 DEFERIERZ MG Lize BN R ) =y F R—=2Z
DEFZFar— (5946 F1) xR E L, Ul 4
W OB & S0 L 7z WHA KoM E T,
PRAR O 7 D M \ 2 G BRBR IR IR O I B 434, AT O
HEAEOBERIER AR E TV & iz, 2 HEHD
FME E T, BUERBIAERICIZO Y AT 4 v 2 WIFE T
V&, EAEHTICIE Cox MR E 7V % V72, 4F
e, RIS X ORI O THIE L7ze R C

OKEYWORD © /S—+>V>iK #=evisl (gender), E£WFERIMG] (sex), YAFRIT
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&, AU 54 v OREELTEL 7 PD IZELNS, PD
B 17,7190 X Ok PD #ER#E 7,588 Bl H s 7 —
5 R REWTIIZEIG L, — KRN TR S e s —H
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o PD B, B PD EE LKL T, BHHE
EHEP ORI AF AT THRHAT LY A7 055
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ATTF—F 2 AFRLIZEEHE IR FORRE LML
Twiz,
HERR — -
AREFZETIX, PD OARE—PEITH 5 5N OB 525589
bNTze SRIOERNP S, HEOTROMR L £ BHIC
AOELHREROEEREZHL NPT 5720, 5D
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Figure 1 ETORFMICH T DFMBEDOMEZRY 74 L AN T7OY k., DATATOP = Deprenyl and Tocopherol Antioxidative
Therapy of Parkinsonism, DIGPD = Drug Interaction with Genes in Parkinson’'s Disease, HBS = Harvard Biomarkers Study,
NET-PD_LS1 = NIH Exploratory Trials in Parkinson’s Disease Large Simple Study 1, PARKFIT = ParkFit Study, PARKWEST
= The Norwegian ParkWest Study, PDBP = Parkinson’'s Disease Biomarker Program, PICNICS = Parkinsonism Incidence
and Cognitive and Non-motor heterogeneity In Cambridgeshire, PPMI = Parkinson’s Progression Markers Initiative,
PreCEPT_PostCEPT = Parkinson Research Examination of CEP-1347 Trial and PostCEPT, PROPARK = Profiling
Parkinson's disease Study, UDALL_PENN = Morris K. Udall Centers for Parkinson's Research, P =3E1E p 8 (D EUE%
BUVEEENRETIV), | sq=P#EHE QEp =F9—MD#&E. [_scaled] &R L/ZAO7IE, TTOAIT7 ThDABHBRODH
(U TIEEE L L7z (B O, 1R%ERE 1),
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Orthostatic Hypotension: A Prodromal Marker of Parkinson’s Disease?

Lisanne J. Dommershuijsen, MSc,! Alis Heshmatollah, MD, Francesco U.S. Mattace Raso, PhD, Peter J. Koudstaal, PhD,

M. Arfan Ikram, PhD, and M. Kamran Ikram, PhD

1 Department of Epidemiology, Erasmus MC University Medical Center, Rotterdam, the Netherlands

S 2 PEARIME  (orthostatic hypotension; OH) (X735 — %
Y ~ 9 (Parkinson’s disease; PD) HEFICL K A SN 5,
L7 L, OH A*EiSRi PD % 721 3EATH PD D~ — 7 —
ThHhoaNEI DN, KRELTANTH %, AWFZEDH
1%, OH 2°HiBEHIPD O~ — A —TH 2 Hh &) h & —
MBI TRT 5 2 & TH 5o

AWFZEE, * T v ¥ OHIBERZ MR & L7z KBS
& 28— M4 Td % Rotterdam Study O —#f & L T
Jiti & 7z BB 6,910 B2 B\ T OH % i L 720 £ 77,
PD OfEdi & OH L OB MEZ 1 Y X T 1 v 7 G547
THGES L7zo RIZ, PD b WHEREICBWT, PD
DIEHE DA M % 2016 4F F THEBFFHAL, OH L PD VY
27 & OREME Cox BN — FETF IV THES L 72
FTRTOEF N TERDB L ORI X BHIEZ1T- 720

Movement Disorders, Vol. 36, No. 1, 2021, pp.164-170

WEFE B aa e, x4 F 0 P I9 4 e + BEHE(R 2213 69.0 %
88 TH D, 59.1% DKM TH -7z OH ITBEERE 1,245
Bl (19.8%) @O BN, 626 (1.0%) 75 OH O & il
FFIZPD Tdh o 72, PD DHERFE 1X, OH 2 H 9 % 1] HE
WAEREICE P o7z (Fy XL 1.88, 95%BHHX M :
1.09~324, BI AT 4 v Z7IRET N, Fied X OMN
MTHIIE) . hIfiE (UL #EPH) T 16.1 41 (8.5 ~
227 4R 1) oBEERASI T, HERE 122 6175 PD O#r
BIFEHE & W S M7zo WEZER 4G OH 13, PD O#Hl
FIEV A7 DO LR EBHEL h oz N — R 1097,
95% fEHHIX 1] © 0.59 ~ 1.58),
HEER — e
AMEDORKR» S, PDEFIZOHIZ LK ABNDSDS,
OH |Z PD DI ML) A 27 O L5 L B¢, —iesh
HIZBWTHIBRE PD O~ — 7 —Tld %W I EAURE S
s,

BRI ER RE)

O KEY WORD © &y MEMFE, /S—F>V2 K BEGREEREE, fekd —RER



Table 2 PD OfEwE OH CDBHEH

Orthostatic hypotension Neurogenic OH Symptomatic OH Early OH
No prevalent Parkinson’s disease
Number of OH participants/all participants 1220/6237 633/6237 167/6237 826/6237
Prevalent Parkinson’s disease
Number of OH participants/all participants 25/62 13/62 8/62 20/62
0dds ratio (95% Cl) 1.88 (1.09-3.24) 1.50 (0.79-2.84) 3.34 (1.52-7.35) 1.86 (1.04-3.33)

CI =fZHHX [, OH =3/ MHRILIT,
FTRTOET VIO WTHERRB X ORI THIIE L 72,

Table 3 OH & PD OHFMEAE A7

Incident Parkinson’s disease

n/N Hazard ratio (95% Cl)

No orthostatic hypotension 100/5017 1.0 (reference)
Orthostatic hypotension 22/1220  0.97 (0.59-1.58)
No neurogenic orthostatic hypotension 112/5604 1.0 (reference)
Neurogenic orthostatic hypotension 10/633 0.82 (0.39-1.70)
No early orthostatic hypotension 110/5411 1.0 (reference)
Early orthostatic hypotension 12/826 0.74 (0.40-1.38)
No delayed orthostatic hypotension 115/5947 1.0 (reference)
Delayed orthostatic hypotension 7/290 1.23 (0.62-2.40)
Cl =BHXM, n=/3=F>V VWL HBIRE L7 HBRER, N =

FTRTOET VIOV THREB L ORI THIIE L 72,

Table 4 #ALENHERRE (6, 10EB XKV 165F) ICHFD OH & PD OIFFRZEE A0

Follow-up < 5 years Follow-up < 10 years Follow-up < 15 years
n/N Hazard ratio (95% ClI) n/N Hazard ratio (95% ClI) n/N Hazard ratio (95% ClI)
No orthostatic hypotension 33/5017 1.0 (reference) 57/5017 1.0 (reference) 73/5017 1.0 (reference)
Orthostatic hypotension 11/1220 1.06 (0.53-2.14) 18/1220 1.13 (0.63-2.02) 18/1220 0.93 (0.53-1.63)

Cl =BWEX M, n =/3—F 2V Ve FBssE LB E L, N =Rus ik,
FTRTOET IOV TEMRE L ORI THIE L 720
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Mediterranean Dietary Pattern at Middle Age and Risk of Parkinson’s Disease: A Swedish

Cohort Study

Weiyao Yin, MD, PhD,!2 Marie Lof, MD, PhD, Nancy L. Pedersen, PhD, Sven Sandin, PhD, and Fang Fang, MD, PhD

Unstitute of Environmental Medicine, Karolinska Institutet, Stockbolm, Sweden

2Department of Obstetrics and Gynecology, West China Second University Hospital, Sichuan University, Chengdu, China

Hih £t (Mediterranean dietary pattern; MDP) 25 filifE 4
T2 PRI§ 2 WERESRE I T 5,

By === =mmmmmmm oo m oo
AWFFED HiiZ, HAEHNZ 51 %2 MDP O E HrE i
PIBED 78—~ 95 (Parkinson’s disease; PD) D 1) A
7 L OHEMEZEHIS A2 & TH b

A7z —7 ¥ N 47,000 BB O HISER IR — b %
R E L, 1991 ~ 1992 45 (2 WU Z B3 5 B W
REHWTEFOHMRZIEL, MDP OB 2 H il
L 720 VAR Y 22 2SHE IR F- L2 B3 2 REM 20 1 R D U L 72
PD O iR 75 Wi 1& 2012 4 F T Swedish National Patient
Register 12 & 0 ffEg8 L 720

Movement Disorders, Vol. 36, No. 1, 2021, pp.255-260

MDP OEH & PD & ORI IZEF A D S, EI
AR HE & IR U 723565 OIS = WO L 28 Bkl
IEANY— FII20.54 (95%EHEX M 030 ~098) T
Holze TOMDP DERLE PD & DORHEMIZELC 65 5%
D CTi#d b7z MDP A a7 O 1 Bifio BRI,
65U EIZBII S PD Y A7 D 29% DK T & B L 72
(95% fEHEX [ : 0.57 ~ 0.89),

i
A af

FAEINC BT 2RO R WEIGEIR, PDY A7 0O
KT & BE L7,
BEER 1T #&EK)

O KEYWORD O itER, /S—F >V 9% JK—b, EZ



Table 1 MDP O#£ERE PD AT EDEEME

Adherence to MDP

No. of Cases/Participants

Minimally Adjusted HR (95% CI)?

Fully Adjusted HR (95% CI)°

Entire follow-up
Low (0-3)
Medium (4-5)
High (6-9)
P for trend®
Per unit increase
Age at follow-up < 65 years
Low (0-3)
Medium/high (4-9)
Per unit increase
Age at follow-up > 65 years
Low (0-3)
Medium/high (4-9)
Per unit increase

37/14163
47/18181
17/9371

101/41,715

22
48
70

15
16
31

Reference category
0.89 (0.58-1.37)
0.55 (0.31-0.99)

P=0.052
0.89 (0.79-1.01)

Reference category
1.01 (0.61-1.68)
0.99 (0.85-1.14)

Reference category
0.44 (0.22-0.89)
0.71 (0.57-0.89)

Reference category
0.87 (0.56-1.35)
0.54 (0.30-0.98)

P=0.049
0.89 (0.78-1.01)

Reference category
1.00 (0.60-1.66)
0.98 (0.85-1.14)

Reference category
0.43 (0.21-0.87)
0.71 (0.57-0.89)

CEEEMEERFENE S L, MAETHIE L7 Cox TFMIZL S HR BL U 95% CL,

CRMEIREC (BMI), BME, LAIENEE, Arofol S —iIGE, FRE MRUNB L ORIME TS SISHEL2E TV,

HEIMICBIY % p fililE Wald BIEIC X %o
MDP =i, HR =/F— K, CI =EEXH, KFIIHMAFICARTHL I E2RT,

Figure 1 (A) MDP QEWEHEL D LXMICHT D BHRERFFLSID PD FER, (B) MDP OEREHELZDLMEICHT D EHRE

RFEFHDRID PD ON\Y— K& 95%ERKE.
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Upregulation of Cellular Palmitoylation Mitigates o-Synuclein Accumulation and Neurotoxicity

Gary P.H. Ho, MD, PhD, Nagendran Ramalingam, PhD, Thibaut Imberdis, PhD, Erin C. Wilkie, MS, Ulf Dettmer, PhD, and

Dennis J. Selkoe, MD

Ann Romney Center for Neurologic Diseases, Department of Neurology, Brigham and Women'’s Hospital and Harvard Medical School, Boston,

Massachusetts, USA

78— ¥ V9% (Parkinson’s disease; PD) Z X L& 9
HY AT UA I NF—TIE, a-¥ X7 LA ~ (o-synuclein;
aS) Al E N ARSI A LN S, oS KAEED
Jle i 5 5 5 13 PD D B FBORR I IS B e e &2 R 729
B, ZOEBEI TN I TRy, EHE/ VI
M VAL E L, PRI CTH SV I F VDY AT A v
NORRENMTH Y, FROEOEZ/MIEIZT >~ 7
VYT §AHIETHRERET S, aSIEVATA V%
R 720 a8 IOV I P VLS ngs, 2813
I A AL T B /MBI L C oS I MBEETEA ) »
7 ABNLTHET bo ABFSETIL, BE % oS- BE&
VI MAMEEBEL, WX LT 74 v F TR
EFLLOWH AT TORFUIHEDE, ML
W3 M WMEDTTHE X B IEHRR RO FEPEIC DV TR
L7z

BRY --===mmmmmmmmm oo oo oo oo oo oo oo
ARWFFETiE, BEoSV 3 b A WV bEE#E (depalmitoylase)
THAHT Y NVEHEF T AT I —+E 1 (acyl-protein-
thioesterase-1; APT1) ORHEIZ L D 78V I M W L% TL
HEIEDHZ LT, aSHAMMEOMLEB I YUET 5
NEIDEREG L, TORT ORI Z AT,

v MRSEMI R, Sy vo=2—1 ¥, PDEHE
D NTZeettiile (induced pluripotent stem cell; iPSC)

Movement Disorders, Vol. 36, No. 2, 2021, pp.348-359

Hk=a2—u % Hv, APTI OFIENB L BRI
PN X % oS A B E O M BB~ ORI % Wi L
72

T
APTI OFEF 2/ v o2 7 Vi, oS MlapRE
AMEDWD & aS D) ¥ 129D VAL (PD @ fil
FRBLEI~ —H —) OWEIAA SN, oS 1T X 2 iR
D S ORER R DFRD SNz MNEEENE 6
(microtubule—associated—protein—6; MAP6) X APT1 O3
Thh, 7%V 3 b AL L 72 MAP6 IZ/MBICH G T 5
B35, 2D MAP6 ¥ APT1 DRIFIZ X 2R RO FHEA T 4
I—F— L THEINL, COEFELLT, aSIHE
HMAP6 DSV I F U BDO Y — v F —N—%F L,
APTI Z#HET AT L ToSHAIC L %780 3 M VAL
DOHEIRIEEI NG Z LIRS N2, oS HIZTOE
# (triplication) 2SA 5115 PD BHE D = 2 — 1 » Tl
MAP6 D8V 3 A MAEDMET L TH Y, oS HEIZ X
% MAP6 D%V 3 M WLDRAE L I BEF 25 D
FRBIC G35 2 LR SN2,

D L o e e e = - ———

iba af
RGOS, 79V I M A MEDIERME L oS D
FRBERLL OB O 72D S BFEFES N7z 73V 3
M VLD TCHEE, VR 7 LA S F =1 B RBR
DIHHEIETH L LEZON L,

BEER I RER fEE)

OKEYWORD © /ML hAIUE, o> XU LA >, /Npasx



Figure 1 APT1 OFEEICKY, oS (BK (E35K + E46K + E61K) &ER) - HEENEHE (vellow fluorescent protein; YFP) &
K0'aS (E46K ZR) -YFP OB RH AKIEHL T 5, (A) APT1 XU APT2 OEIESMEZEICKY, oS (BKZERE) -YFP £ A
EKIEZED T D, 10 UM D/ULEAZF> B (PSB), ML348 £7/z1& ML349 OTFET T, RFI P40 c &) MI7D fRRICH LT oS
GKZER) -YFP ORAZZFE L, 24 BifEE, Incucyte BEIE T A BEMEE S AT ATHARZIME L 7z, KEBRMEERZRT. RENIAFER
R AGERT, AT —IL/N—:10 um, (B) 2.5 £/2l& 10 uM OFRLIACEH TLIEL /2 MITD MIIRIC B 1T A HAKDTEE, e
HERRERD mCherry B L NIV TIZELL, O X FILAILARFT RN (dimethyl sulfoxide; DMSO) AESFERICKHT T 2 EIE (%) TRd. (N
=307 1), (C) &1 U—EEEKSTT#% RNA (Dicer-substrate small interfering RNA; dsiRNA) (£&2 APT1 O/ v o &1L
KV, HAREEDT D, MITD RIS L, APT1ICXE 2 3 DDERD dSRNA IV A NS T ME/ZIENCS BENBE NS VAT T
733> Uiz, HEARDOEEG (B) EEERICITTV (), APT1 O/ w7 X7 1 A% > 70y N (western blot; WB) ;A THERR L 7= ().
(N=2571Jl), SCD1 AT 7O )L CoATRRIMLERTHY, HAKDORERFELTHMON, BEMEBREL TERLEZ (D)
APT1 OFEZEICKY, Z2—O>OHAKERDPT 2, SV NEEZ1—0OVICH L, ML348 10 uM OTFE F£/2133EE%E ¢ YFP, oS
(BFER (wild-type; w)) -YFP £7z1d oS (BKER) YFRP Z TV AT 173> Uiz, REMNEGRZRT . A7 —I)L/N—:20 um. (E)
ML348 1KY, aS BKER) -YFP HAMKILHD T D, HAKE Incucyte TFHML, £ YFP > JHIUICx L TIE#{L L, DMSO A
WERTMIEL oS BKER) -YFP HAKICHTBEE (%) Trd. N=127T1)), (F) ML348(2&kY), oS (E46KER) -YFP
HARTED TS, (BE) EEETHD, N=207 1)), T—RIFTTNTHIE = 12%8:5% (standard error of the mean; SEM.) T
%, DMSO BExIERE /213 NC5 EMEXFIR dSiRNA (ST 2B EMEOEEEE, *p < 0.05, *p <0.01, **p < 0.001, ***p < 0.0001
Thd (—TTEEBEAEDHH K0 Dunnett DEZELLEIGTE).
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The Pathophysiological Correlates of Parkinson’s Disease Clinical Subtypes

Daniele Belvisi, PhD,!2 Andrea Fabbrini, MD, Maria Ilenia De Bartolo, MD, Matteo Costanzo, MD, Nicoletta Manzo, MD,
Giovanni Fabbrini, MD, Giovanni Defazio, MD, Antonella Conte, PhD, and Alfredo Berardelli, MD

1JRCCS Neuromed, Pozzilli, Italy

2Department of Human Neurosciences, Sapienza University of Rome, Rome, Italy

X—F v 9% (Parkinson’s disease; PD) DK 7 ¥
A T DI B 5 AR IR A T I A T H
%o RWIEDOHMWIE, PD OKYT 754 T7OFERIZH
2 I RELE PAF 1 70 SH 2 AR AR PR 2 FHETHREE T 5
ZETHAb,

FrBLIERE PD JH 100 BIZ R & L7ze BMBAOWHRDB &
UCHRT— 7 2 NEL, BERBNS 725 —fbr 2320 L
720 MEBHRME SRR AR T — UGH B B o FLAE 1 & ) Bk
R L, AR EME 2 G L 72 72, TRIEO
FF WAL (fast index finger abduction) 2D\ Tl B2
MOENT 2 S L, SlEhRae 2 3P0 L 720 RTERRE S K O°
B EBHAPREE X AT 5720, ENENEHIEL L
OB IRE DR PR I FEIRE [ F 1) BE O BRIl 2 7€ L 726

WR---mmmmmmmm e
RERI 2 7 25 —fRITO#ER, PDEHICB T L2200
BRIR 7 T A5 =D S NTze 7T A% — TIFHEEEHEE)
7 (mild motor-predominant) %7 % 4 7 TH Y, 7
ALY — N OBHLY HEE) B X OIEEBIE IR O HAE

OKEYWORD © /S—*>V2RwPT7T&1 7, B8,

Movement Disorders, Vol. 36, No. 2, 2021, pp.370-379

BB o7z —T, 75 AF—UOEEHETIE, HE
OEH) B L OIEEB A AN A STz R
PERY (diffuse malignant) 7 % A4 7)o Ji PLPETEP: R 4
Ty AT T, BEERREERYT Y 4 T EHELT,
BB OO U & O 25580 b7z, PD
BE OEBREAE 2 BRI L2 2 A, RIS
PR T 8 4 T TIIREEGEER Y75 4 T IZHKL
THEIEEPAHBIEIRTH o7 OXFT AN ) v 7 F72
& 8T X M)y I BRI . — 5T, &IEHE
REd L OBGLEE A EICB VT, 220 PD TS
A THICHEEEIRD LN o7z,

e S L o e e = = = - ————

iba af
PiBIZAE PD O 7 % 4 TRITIlE, 7 %88 RHRERE
EXY — UDFRD L NTZA, BEBERE B X O E B
EREREICERIALN LD o720 RIFZEDRERH, S, PD
BEOT T A TIIHLDHRGETIEI RS, B DH
REA BT 2 ML 2 & L ASRIB S N7z, kA B
FRNTG A =51, PDOY T F 4 7L ZOHMEST % G
FTHIODHELEGENL = — L R B WREED D 5,
(B&R A B

RER, RREMNBRE



Figure 2 —REHFOEEE AN/ Hhdhiz. (A) BEESHRENT T 41070 PD BE (KEOR), RAEBERYT 72170
PD B#E (BRE0fR), BENREERE (R OAS/ HAOMhHR. X # @ KEESREICTT2EIG (%) TRLE TMS O/NVARE,
Y& SURILNEMTRUE MEP OiRIB. &R > MIFIE N—I3REREERT. FEITANERELT, RAEBERY T 417
DAF/ HHHRSBEEFEEILY T 4 T KVOBRICBAR THD (USTA NIV IEF/ VIISTX Ny IR BEEERE. (B,C)
BEEPFEL (B) BLUAMERMEE (C) BEOHRMN —A, MEP =&#FHEM, PD =/\—F>V K TMS =EEEHS
b2l

Figure 3 —XEENFORIEMN | FRHS —ZN—AMRH, (A) BEEHEZRY T4 T70PD &E (REORH), RAERMEEYT
247D PD BE (RBOR), BEMBHES (K3 (B2 MEP OIRIBICK T 2ERATS —Z/N—A MNHROMR. X 8 65E, Yo
B 0 (TO) O MEP DIRIBICHT 2EIE (%) T/RL7Z MEP Oiig. ‘FEITNERE LT BEEHEERY T2+ 70 MEP OIRIEI,
T BKU T2 IEHNWTC RARRMRY 7421 T XVEFRICKEEML TWD UNIX MY TR/ VINTX M) Y T BRI,
BARA 2 NMEFIME N—FREREETRT. (B, C) BEEHEEY (B) KIOLNEERME (C) BFEORERM N —A, MEP =&
BFEFEA PD =/3—F2 V.
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Estimating the Effect of Early Treatment Initiation in Parkinson’s Disease Using Observational

Data

Lieneke van den Heuvel, MD,! Luc J.W. Evers, BSc, Marjan J. Meinders, PhD, Bart Post, MD, PhD, Anne M. Stiggelbout, PhD,
Tom M. Heskes, PhD, Bastiaan R. Bloem, MD, PhD, and Jesse H. Krijthe, PhD

1Center of Expertise for Parkinson & Movement Disorders, department of Neurology, Donders Institute for Brain, Cognition and Bebaviour, Radboud

University Medical Center, Nijmegen, the Netherlands

BEBIVCEMOWMADI A ZBEICLY, S—F2Y
V9% (Parkinson’s disease; PD) 2%/ 9° 5 K83 U HiFciE
RO GG EZESE I 5G0DH 5, AT, B
L7 =5 2 Hwv, PDIZBIT 2 IR OR)R & Gl L
Too BT — 212X, HEBEBZMETAIAMLLYE
T YA LD,

A W %% T 1%, Parkinson’s Progression Markers Initiative
(PPMI) WFZEDH S PD BH I h— M2 MEF L, #)
MEEFLG E CORBICB 2 M A - O BRES % Fl
M9 %2 LT, BHHAORWO 2EHIZHT 5 PD R
P O %) B & FE AN L 72 Movement Disorder Society-
Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)
Part I GEBHERE) (EZFMHHE) BL T 29D
PRREPI AT H 2, SRR 2, 3 B X 4 4ERE R
TR L 720 WeR#EE & & HI122L3 2 28 N1 2 il 1k
% 72%, inverse probability of treatment weighting (IPTW)
2 & % 50K E 7OV B X U parametric g-formula % i\
720

OKEYWORD O #ZR7—%, /S—F2V 2K,
BFDREELR

Movement Disorders, Vol. 36, No. 2, 2021, pp.407-414

PPMIF%E 2 A — + D EH 302 Bl & x5 & Lz, FIC
BHEE G L7 EE T, RERGEN RS &
L C, 2 4R [ o0 3B R A0 [#] 2 12 MDS-UPDRS Part 11T (3
BEE) AT T ODTVLRUENALN, TOHD, K
FEWICHAETE LWL ODOFRBOBEMESEZD b
720 KIRGT O BIKEHMIE H (motor fluctuation, FEIEBIREIR,
MDS-UPDRS Part 1T (H % A58 E) A 3 7, Schwab
and England Activities of Daily Living Scale % & €] 1Z#%
FHA A EAIRRO b e o T,
B oEHBMEIZ L D, MDS-UPDRS #E8) 2 2 713 HAL
Y, DIPICUHFTLUMRMEND 5. SHOBIgET—
FITHED CHERIL, R TR ONI I E TOHINA
E—HT 5, BT — 5 IIHHRERETH Y, #Y%
R EMAEDLEDL Z LT, EHETORKEY
HW %222 BBMOTEF Y A5 N S,
(B8R 1 A FHH)

Parkinson’s Progression Markers Initiative (PPMI) #fiz%(C
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Figure 1 EERBIATE 4 FEDF 7O MDS-UPDRS Part Il GE#hikee) O ATT., PDIAEEDRS ZMHE L/ HER R CEED T
LTRY. AO7, REMAETIEHE2E, HE5MBERITFE1IRAFLL. 2 ZHET2EHD PDAEEZFBLARRZRT .
MDS-UPDRS = Movement Disorder Society-Unified Parkinson's Disease Rating Scale, PD =/X—F>V > ¥&.

PD Medication ‘ ’ Only Levodopa
— A A <
21 —— ° 2
o S
T ., | —A & s}
o 3 e )
> »n
A A s
N | —r—— E

—A— Inverse Probability of Treatment Weighting —®- Parametric g-formula

Figure 3 PPMIMZEDEHATIHREORBERIIO 2 FMICHT2 PD Ak | EFOBMICKDIIR (B INTOPDAEE A L
RRINOH), RERFIIAE 2. 3H KV 4 ERFATIHMmE L /=7 78D MDS-UPDRS Part Il GE&igEE) A7 AR (IPTW HKV
parametric g-formula IZ&%). MDS-UPDRS Part Il GEghikae) A7 OFHIEFISAEEDIZRS 25 L TV BB DA TR E
LT\, MDS-UPDRS = Movement Disorder Society-Unified Parkinson’'s Disease Rating Scale, PD =/S—F>V &,

MDS UPDRS Part | ‘ | MDS UPDRS Part Il ‘ | MoCA | ‘ Mod. Schwab & England ‘ | SCOPA-AUT ‘ | Motor fluctuations ‘ | Presence of dyskinesias

24 -{e— ® —a— = L .- B3 S

34 Ry e —— —— -|-e— e - ;E

o 41 1e —— —e . o — le— §
3 -

2f —Lo : S — . . . —t— &

3] ——ef—— —_— » — o o g

4 —to— e e e e L . e R g
5 0 5 64202 2 0 2 5 0 5 10 5 0 5 -05 00 050200 02 04

Figure 4 PPMI MEDBERHERBEORIBERYO 2 FHICHTSD PD BE 1 FEDOBIMICKDEIR (T/XTO PD /AEE). AR
%2 3BLV 4 ERRDORIREHEERICHT MR (IPTWICKD), KEBEEOFHERHIAEEDRS 2R L TO /BB DAZFETTR
ELTLW3, MDS-UPDRS = Movement Disorder Society-Unified Parkinson's Disease Rating Scale, MoCA = Montreal Cognitive
Assessment Scale, Mod. =f&1EkR, PD =/S—F>V %K/, SCOPA-AUT = Scales for Outcomes in PD-Autonomic Dysfunction,
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Shared Genetics of Multiple System Atrophy and Inflammatory Bowel Disease

Alexey A. Shadrin, PhD,! Soren Mucha, PhD, David Ellinghaus, PhD, Mary B. Makarious, BSc, Cornelis Blauwendraat, PhD,
Ashwin A K. Sreelatha, MSc, Antonio Heras-Garvin, PhD, Jinhui Ding, PhD, Monia Hammer, PhD, Alexandra Foubert-Samier, MD,
Wassilios G. Meissner, MD, Olivier Rascol, PhD, Anne Pavy-Le Traon, MD, Oleksandr Frei, PhD, Kevin S. O’Connell, PhD,
Shahram Bahrami, PhD, Stefan Schreiber, MD, Wolfgang Lieb, MD, Martina Miiller-Nurasyid, PhD, Ulf Schminke, MD,

Georg Homuth, PhD, Carsten O. Schmidt, PhD, Markus M. Nothen, MD, Per Hoffmann, PhD, Christian Gieger, PhD,

Gregor Wenning, MD, for the European Multiple System Atrophy Study Group, J. Raphael Gibbs, PhD, Andre Franke, PhD,

John Hardy, PhD, Nadia Stefanova, PhD, Thomas Gasser, MD, Andrew Singleton, PhD, Henry Houlden, MD, Sonja W. Scholz, MD,

Ole A. Andreassen, PhD, and Manu Sharma, PhD

INORMENT, Institute of Clinical Medicine, University of Oslo and Division of Mental Health and Addiction, Oslo University Hospital, Oslo, Norway

% A ZEMGAE (multiple system atrophy; MSA) & F 112
HAONLMBFEMNRETH ), MERBEBLIOAY —
THENRAEEIC B S o- Y X7 L4 Y OMBAERE
A OB 2 55 & 50 EAE B X OHRIRIIZE
Tld, MSA DIFKIC H CRERT A 5-3 % W Retk A
WESINTWD, LAL, O MSA L HCOHRELE DM
HAERICET 28 R0HRIE, KARE L TAHATH %,
AREFZEDO HMIZ, MSA & 7200 HERIERE L OB O
BERWEFICOWTHRETL, WFICILE L CHS 3 5
RTHEERETHIETH D,

MSA B L 720 HCRERBICET L7/ 474 F
BT 28 T b M- B #EtE %2, JEE M conjunctional
false discovery rate (conjFDR) fEATICBWTHA L, &
B9 2 BIZWEREZIRE Lz BIRL Z2BiEE 0%
e b7 YAV 2297 MSAR Y R LAY 2T
L7z 777 274 FEEZEORERE L EEH L 2»
AL L7z KBIBLD MSA B3, HOREREEEBID
R REERE IR — OB 7 Y — A BIETRIRE
T=8 &, GEEETOREBENEREEZ S 512K
L7z

O KEYWORD © ZRMEMAE NMEMBESR.
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MSA & eV B (inﬂammatory bowel disease; IBD)
& DORMICHHE L AR T EEIRD bz, W2
WY 5 3DOOBETHEINEE SN, EREME XU T
¥ b) & DENNDIB 3 X U RSPO4 #{5¥ 0 Lt & C7 &
fmroAf v BOLNTZ, VTV AY =y
MSA %7 ADZEEFN T, BAEM< Y 2 LDiKIC
BWT, C7TEIZTFOABEREBIREREED SNz
(t BB L "L HEHMEIZH T 5 Bonferroni-Dunn 2212 &

HHE) e 72, 7/ AT 4 FEEIFEOWERE & B
LW, L7z MSA BLOVIBD 28— MIBWT, C7
BIZFOEAE I — FEBTEHRE N7 2 ) o
IASEED &7z

AWFFED S, MSA & IBD 1383 2 BRI 2 H
D, C7EIZFHMEOEHABMICHEE L2 ZE 2 R72T 2
&, F7- MSA OFRREAIIIZRED X OB Hehk R
DG 5 Z EAURIE S N7,

M=

(&R Fx 1E5h)

EHIERE, conjunctional false discovery rate fi##fT



Figure 4 conjFDR f#iTH KFOKIRBALEBETEE (expression quantitative trait locus; eQTL) T CRIE SN/ EHEETFICD
WC BERTIR (FE/N-) ENTVATIZYIMSANTR (fBE/N—) EOBTHMRICBTAHRBEAL® Lz, BEITTAEN
TUATVIZVIRTAEDE TRRICEREDH > ET %, *(BBLD (nominal) p < 0.05)), *»* (B LD p <001) ki
*x(ZHEED P <0005) TRY tIRE). C7 BEKV MROHZB BEnFid, ZEMREICET % Bonferroni-DunnjAICK2WERLER
Tho/= (#HEER P <005). TT7—/N\—IEFEEDIEERESRT .
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Cholinergic Basal Forebrain Volumes Predict Gait Decline in Parkinson’s Disease

Joanna Wilson, MRes,! Alison J. Yarnall, FRCP, PhD, Chesney E. Craig, PhD, Brook Galna, PhD, Sue Lord, PhD, Rosie Morris, PhD,
Rachael A. Lawson, PhD, Lisa Alcock, PhD, Gordon W. Duncan, FRCP, PhD, Tien K. Khoo, FRCP, PhD, John T. O’Brien, DM,
FMedSci, David J. Burn, FRCP, MD, John-Paul Taylor, MBBS(hons), PhD, MRCPscyh, Nicola J. Ray, PhD, and Lynn Rochester, PhD

Translational and Clinical Research Institute, Newcastle University, Newcastle upon Tyne, United Kingdom

8—=F 'V V%G (Parkinson’s disease; PD) H#&H Tlx, H
WAL S5 2 5 R UHERE U TRTREDSA S
n, WE, FAI AEEEEAIEESTH D, ok
TR, AR O~ 4 2 v+ ERER (nucleus
basalis of Meynert; NBM) % IR E T A H ) U E
FRVEGTHIEIRBEINT VS, LaL, ANHE
DD BB R R ATREE OB G T 20 8
I PRIAHTH %,

BEY -----mmmmmmmmmmm oo
PD BHIZBT 53 ) AEBPERT LK (cholinergic
basal forebrain; cBF) PN} FHIB O RRG & R ATRE & 0 #%
WM 72 64T & DR O B 8% % 5l 9 % 6
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Figure 1 cBF ORSLREL. (ERICTRT KDIS, ELSENBIREHME O, 6, 3, —8Thd. TROENS 1 HEEL 2 HBDERICIZE
DR Chl ~ 2 DIERERL. INSIERAIFRE KON AFOEEMICHEZT 2. BORE Chd [ENBM ICHEHL, 2FBE 3FBD

B&ICRY . BOMRE Chdp (&

v
®E

BNBM (CHEH L, 4 FBOERICRT).

Table 2 PD BH&ES JOXRHEREICE TS 36 » BEOIHTOE (7ML CEALICET 2% X BREOMEEIER

Parkinson’s disease Controls Group x time interaction
A per year SE t P-value A per year SE t P-value B SE t P-value
Step velocity (m/s) —0.0068 0.0057 —-1.21 0.231 0.0037 0.0061 0.61 0.549 —-0.0102 0.0089 —1.14 0.257
Step length (m) —0.0077 0.0023 -3.36 0.001* 0.0003 0.0019 0.16 0.878 —-0.0079 0.0034 -2.31 0.024*
Swing time var (ms) 0.6193 0.3819 1.62 0.108 —0.3330 0.1859 -1.79 0.077 0.9321 0.5420 1.72 0.088
Step time var (ms) 0.8789 0.3849 228 0.026* —0.3277 0.2432 -1.35 0.182 1.097 0.5434 2.02 0.046*
Stance time var (ms) 0.9556 0.5418 1.76 0.081 —0.4189 0.3025 -1.39 0.170 1.305 0.7710 1.69 0.093
Step velocity var (m/s) 0.0012 0.0007 1.60 0.114 —0.0004 0.0006 —0.66 0.509 0.0016 0.0011 1.48 0.142
Step length var (m) 0.0014 0.0004 3.56 <0.001* 0.0002 0.0002 0.67 0.507 0.0013 0.0006 2.22 0.029*
Step time (ms) -3.128 1.210 —2.58 0.011* -0.814 1.311 —0.62 0.539 —2.320 1.908 -1.22 0.228
Swing time (ms) —2.821 0.927 -3.05 0.003* 1.462 0.836 1.75 0.091 —4.249 1.415 -3.00 0.003*
Stance time (ms) -3.357 1.838 -1.83 0.072 —3.057 1.980 —1.54 0.134 —0.345 2.885 -0.12 0.905
Step time asy (ms) 0.3323 0.7680 0.43 0.666 —0.1487 0.4361 -0.34 0.734 0.456 1.097 0.42 0.678
Swing time asy (ms) —0.6627 0.5495 —-1.21 0.232 —0.3995 0.4265 —0.94 0.352 —0.3398 0.8063 —0.42 0.674
Stance time asy (ms) —0.3704 0.6184 —0.60 0.552 —0.6038 0.4369 -1.38 0.172 0.0785 0.8607 0.09 0.927
Step length asy (m) 0.0011 0.0009 1.31 0.193 —0.0005 0.0006 -0.72 0.474 0.0015 0.0013 1.21 0.228
Step width (m) 0.0008 0.0007 1.14 0.259 —0.0002 0.0008 —0.26 0.798 0.0010 0.0011 0.90 0.369
Step width var (m) 0.0005 0.0003 1.62 0.109 —0.0001 0.0002 -0.28 0.781 0.0006 0.0004 1.25 0.212
HELREAEE (p<005) FRFHBLIO* TRT (LMEM, RERBEBROFIB L O E ETVORMERIRETS),
var =2 E ), asy =IExFPE, SE =BUERRE CT =15 EX .
Table 3 PD ICHFZHTOEACICET 5 FRIEF & LT cBF REBDSEIH DAHRZFHH T2 LMEM
Gait characteristic Predictor region Regression coefficients
B SE t P-value Cl
Step length (m) Chdp 0.0980 0.0353 2.78 0.007" (0.028, 0.169)
Ch4 0.0806 0.0494 1.63 0.107 (=0.017, 0.181)
Chi-2 0.0407 0.0421 0.97 0.336 (—0.042, 0.125)
Step time variability (ms) Chdp —14.466 6.027 -2.40 0.019 (—26.6, —2.57)
Ch4 —17.195 8.276 —2.08 0.041 (—34.0, —0.872)
Chi-2 —11.376 6.979 —1.63 0.107 (—25.3, 2.42)
Step length variability (m) Chdp —0.0043 0.0064 -0.67 0.506 (=0.017, 0.008)
Ch4 0.0005 0.0087 0.06 0.955 (=0.017, 0.018)
Chi-2 —0.0027 0.0073 -0.37 0.712 (-0.017, 0.012)
Swing time (ms) Chdp —27.91 14.52 -1.92 0.058 (~56.5, 1.24)
Ch4 —47.88 19.25 —2.49 0.015" (—85.8, —9.04)
Chi-2 —16.08 16.96 —0.95 0.345 (—49.7, 18.6)

HERHIERE O, R, SIKOEAREE T VORENRE Lize STORMICHT 2 HE L THHEFIRRFB L * TRT,
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HIEMIBEZEZEIE  (frontotemporal lobar degeneration; FTLD)
WA EE R EIIIRER S —F Y = X 4 & BRI
THIZHDDbLT, FORBIIRENITHET S Tw
R\

AWFFED H 1L, FTLD (24 B B 0 hE 527 19 i i
B LR B I2oW T, GRS RES

LI ETHb,

AaFx— PFIETIE, 201041 ~20184 12 A D

Figure 1 FTLD B&EICHITS (@) FTLD O2kih 5EEEEFHIR

LTOHE, (b) EFEFEDEROEEE, (¢) REXMOEEE.
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Queen Square Brain Bank D FLEkIZ BT, ## T FTLD
Ll SN BF OB SEHEFEORK T — 5 &
BAMESITIEEL 720 72, FRBMEEZ Y, 3%
YHARZTAT) T THRREMERRZA % R I G
fliL7zo ¥ 7 AR B8 AEBEMREIE - F v =
A 2 (presynaptic dopaminergic parkinsonism) O~ — 7% —
ELT, MVEAN 2 P R TR L 72,

HER ---mmmmmmm e s s
BHERESS B (BYE 3581 (64%)) & &L, B
BRAEHm O LAl (DU RLHEPH) 1 58.8 (52.6 ~ 63.9) i,
T oyl (U2 aEPH) 12 9.6 (6.2 ~12.9) 4



Thorzo BEFEDNALNTZBHEIZ 196 35%) T FREEMSRETH Y, EBHFEED LR FSISHT 5
» ). FILD OWMKEHMEN S 7 5 4 7 CEBEED SO R Th - 72

FRERICEE A SN LD 5T b KK AONIEBIEE  H5R -
i, N=F v =Xn 96 (16%)) B I OKMEZ HEBEFEEIX FTLD 04 7% 4 7 Ta b, Bl oahn
B SR AGAEETE (Corticobasal syndrome; CBS) (7 #1(13%) ) iR OS—=F v =X 24) T2 30H5ER (CBS)
THY, FiEIZHEE FTLD OF%H O M 28 iy 2 /i i ELTROLNDL I LD\, TONRITH HIRREAH
& LT, $%H L FILD BHROMBIARLE LTRD O FHHETH D, T F T ARG ER IS O i & s
7oo MEZEMZ 7B (67%) [ZERD SNz, EBRE B 59 % W REE A
ELOBCERIHBEIIR SN R o7z, v Z7HEHR (828R 1 BFor  1E3A)

O KEYWORD © A#ISRAISREVRAE, ATSRABRERIDE. EFEE, /N—F >V XL, KNEEERKERR

Table 1 FTLD O##EREZHY T2+ TOER, BREKS JOHEBFHT —&

Total FTLD FTLD-Tau FTLD-TDP-43 FTLD-FUS
N =55 N =19 (35%) N = 33 (60%) N =3 (5%) P-value
Demographics and clinical data
Men, N (%) 35 (64) 2 (63) 21 (64) 2 (67) >0.99
Age at diagnosis, median (IQR) 58.8 (52.6-63.9) 56 3 (52.5-60.3) 58.9 (55.3-64.9) 1.5 (49.6-66.4) 0.67
Age at death, median (IQR) 68.7 (63.8-72.3) 68 7 (65.6-72.3) 69.3 (63.8-72.5) 8.0 (59.8-69.4) 0.46
Disease duration, median (IQR) 9.6 (6.2-12.9) .9 (10.4-15.1) 8.8 (6.1-11.2) 6.5 (2.9-10.3) 0.16
Genetic, N (%) 20 (36) 4(21) 16 (48) 0 0.08
MAPT 4(7) 4 (21) 0 0
CYorf72 9 (16) 0 9 (56) 0
GRN 5(9) 0 5(31) 0
TBK1 2 (4) 0 2 (13) 0
Final clinical diagnosis, N (%) 0.14
FTD 44 (80) 16 (84) 26 (79) 2 (67)
bvFTD 22 10 (53) 10 (30) 2 (100)
nfvPPA 14 5 (26) 9 (27) 0
SvPPA 8 15 7 (21) 0
CBS 3(5) 1(5) 13 1(33)
PSP-RS 24 2(11) 0 0
FTD-MND 4(7) 0 4(12) 0
MND 2 (4) 0 2 (6) 0
Initial symptom, N (%) 0.13
Cognitive 49 (89) 16 (84) 31 (94) 2 (67)
MD 5(9) 3(16) 103 1(33)
MND 1(2) 1(3) 0
Predominant symptom, N (%) 0.13
Cognitive 47 (85) 16 (84) 29 (88) 2 (67)
MD 5(09 3 (16) 1(3) 1(33)
MND 35 0 3(9) 0
Neuropathologic data
Substantia nigra degeneration, N (%) 0.26
Not significant 18 (33) 9 (47) 9 (27) 0
Mild 17 (31) 4 (21) 12 (36) 1(33)
Moderate 11 (20) 3(16) 7 (21) 1(33)
Severe 9 (16) 3(16) 5 (15) 1(33)
Alzheimer’s disease pathology (NIA), N (%) 0.20
Not 29 (53) 11 (58) 15 (45) 3 (100)
Low 24 (44) 737) 17 (52) 0
Intermediate 2 (4 1(5 1(3) 0
Lewy pathology, N (%) 8 (15) 2 (11) 6 (18) 0 0.81

T2k, AT TN —EETIREIE (%), EHEABTIITRAL (IQR) &/R§ . pflild, A7 T —ZHTIX Fisher OEEMESRMIE, i
HTI3—TThLHE ANOVA, MHFZ Tl Kruskal-Wallis #078 & VW72 LRI & B0

FTLD = i B B 3 2 P 5 (frontotemporal lobar degeneration), bvFTD = 17 B} 78 fif U8l 51 % 58 1 (behavioral frontotemporal dementia),
nfvPPA =GN SE A TPE SRS (non-fluent primary progressive aphasia), svPPA = SEBRVEIFEVEAESTIESSEE (semantic primary progressive
aphasia), PSP-RS = Richardson JE R DO HEATVERZ L PERR (progressive supranuclear palsy-Richardson’s syndrome), MND =3#ifj= 2 —11 >~
#H (motor neuron disease), CBS = KBz B AL EAEMERE (corticobasal syndrome), ANOVA =451, IQR =U4-fidfipH, TDP = b5~
AIEHEALIEZ DNA #5 G &1, FUS = fused-in-sarcoma &2, MD =:#Bj[#E, NIA = National Institute on Aging,
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