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Parkinson Disease With and Without Dementia: A Prevalence Study and Future Projections

***Rodolfo Savica, MD, PhD, Brandon R. Grossardt, MS, Walter A. Rocca, MD, MPH, and James H. Bower, MD, MSc

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

**Division of Epidemiology, Department of Health Sciences Research, Mayo Clinic, Rochester, Minnesota, USA

SRHE & 78— > V9% (Parkinson disease; PD) D%
BT 2B ERZ NG L LZMRIEES R Tws, L
ML, BAGEZMED PD &HED %\ PD O 4514 50 4ERH D
BWRREEHET ST &, ARSI OBE T THM
DVRIZEDLOTEETH %,

BHEY ------mmmmmmmmm oo mmmmmmem oo oo oo oo
AWEEo B, BAHEZHED PD LDV PD OF
R Z RENZBWT 2060 EETHETSHZETH S,

Rochester Epidemiology Project iz #tfk ") v 7 — I ¥ A7
A&V, 200641 H 1 HEEE O I 2V M4 VAR
7 v FEICBIT 28HAUEZ 9 PD DR\ PD D4
HRZRE L7z, EEREEEME | A0SR OEDHE
P& MET L, PD OFMERER L 720 ARAVE XD PD
EfED R PD ORI B L OB LR ARRZFEH L,
2060 4 TORETOHRRZHE L7120

R - e
HRRFOFMILLEH TH % 2006 4F 1 H 1 HEERIZB W
T, BABEZ 9 PD B L UMED 2\ PD 1 296 HIIZFRD
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iz (B 187 6, ik 109 ). &AEWER, 30 ~
39 ICB VT 0.01%, 90 MLl EICB VT 283%THY,
Fine &I EA L, BAGEZ DR PD OFHF
&, 30 ~ 39 ICB VT 0.01%, 90 &L FIZBWT 1.25%,
72, RAVEZED PD OFWEIE, 60 ~ 69 KICHB W
T0.10%, 90U EICBVWTISN%THY, WIhnd
FnE LI LADBALNT. HRWFIL, & 7547
BLUOSERKICBVT, HICHELCHETEL? -
720 REITIZ 2060 4F F T2, BAVEZED RV PD @
R BUIA 2 %, FRAVE % D PD DR AL 3 15
IS5 EHEE I NS,
BHAGEZFES PD & HEbD 7\ PD OEFHRFRITEMRE & D
WCEAL, KEICHBELTHETE Y. KEICBIT 2
PD 95 % Bd 2060 4F £ TIZRIRICEINT 5 L HEE S h
5o

(B&&R @ LA e

O KEY WORD © /S—F >V %K, 3B40E, A=, Rochester Epidemiology Project (REP), #ILARAT v NER,
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Figure 1 IRV &EMAILAT v REBD 2006
F1 A1 HERICETS PD 246 KORMAE
=S PD OF&HE L UBHRIFHRE,



Figure 2 & PD U7 &4 7OF#5H LOBLRIOEIE. IREN—ADOHFE, BAEZ RV PD BELARDEETHS.

Table 3 IRXVEMAINLATY REBO 2006 F 1 B 1 HERICH T HIFEFHREEFI O PD BiRsE
Prevalence rate, % (no. cases)?
Age group, moving age cut-off

Type of PD All ages >40y >50y >60y >70y >80y >90y
All types of PD (PD without dementia, PDD, DLB, and PD/OD)

Men 0.27 (187) 0.66 (186) 1.05 (184) 1.85 (175) 3.09 (142) 4.36 (70) 6.64 (14)

Women 0.15 (109) 0.34 (109) 0.53 (109) 0.86 (103) 1.24 (83) 1.76 (53) 1.64 (11)

Both sexes 0.21 (296) 0.49 (295) 0.77 (293) 1.30 (278) 2.00 (225) 2.66 (123) 2.83 (25)
PD without dementia

Men 0.17 (116) 0.41 (115) 0.65 (113) 1.10 (104) 1.70 (78) 2.31 (37) 2.37 (5)

Women 0.10 (70) 0.22 (70) 0.34 (70) 0.53 (64) 0.70 (47) 0.86 (26) 0.89 (6)

Both sexes 0.13 (186) 0.31 (185) 0.48 (183) 0.78 (168) 1.11 (125) 1.36 (63) 1.25 (11)
Parkinson disease with dementia (PDD, DLB, and PD/OD)

Men 0.10 (71) 0.25 (71) 0.41 (71) 0.75 (71) 1.39 (64) 2.06 (33) 427 (9)

Women 0.05 (39) 0.12 (39) 0.19 (39) 0.33 (39) 0.54 (36) 0.90 (27) 0.74 (5)

Both sexes 0.08 (110) 0.18 (110) 0.29 (110) 0.51 (110) 0.89 (100) 1.30 (60) 1.59 (14)
PDD

Men 0.05 (34) 0.12 (34) 0.19 (34) 0.36 (34) 0.63 (29) 0.93 (15) 0.95 (2)

Women 0.03 (20) 0.06 (20) 0.10 (20) 0.17 (20) 0.28 (19) 0.53 (16) 0.45 (3)

Both sexes 0.04 (54) 0.09 (54) 0.14 (54) 0.25 (54) 0.43 (48) 0.67 (31) 0.57 (5)
DLB

Men 0.04 (29) 0.10 (29) 0.17 (29) 0.31 (29) 0.61 (28) 0.75 (12) 1.42 (3)

Women 0.02 (14) 0.04 (14) 0.07 (14) 0.12 (14) 0.18 (12) 0.23 (7) 0.15 (1)

Both sexes 0.03 (43) 0.07 (43) 0.11 (43) 0.20 (43) 0.35 (40) 0.41 (19) 0.45 (4)
PD/OD

Men 0.01 (8) 0.03 (8) 0.05 (8) 0.08 (8) 0.15 (7) 0.37 (6) 1.90 (4)

Women 0.01 (5) 0.02 (5) 0.02 (5) 0.04 (5) 0.07 (5) 0.13 (4) 0.15 (1)

Both sexes 0.01 (13) 0.02 (13) 0.03 (13) 0.06 (13) 0.11 (12) 0.22 (10) 0.57 (5)

PDD =/3—3% > VIRIZBIF 5 BHE (Parkinson disease dementia), DLB = L ¥ —/MATIZEAE (dementia with Lewy bodies), PD/OD = PD/
D FEHIE (other dementia)
CHIER (%) 13X, FEINOBTZIIST A0 RETRL, 100 285 2 THINTE 5, D RHILUFITRT . B« 246 © 68,180, 40 i LL
1127971, 50 L 17463, 60 LI 19452, 70 LI L 4,601, 80 ML 11,605, 90 LI 1 2110 2tk AAERG 1 73,527, 40 iDL
31,731, 50 #&LL L 120,591, 60 i LL L 1 12,000, 70 L L 1 6,667, 80 L L 13,014, 90 AL 672, A 1 A4EHG ¢ 141,707, 40 DL L ¢
59,702, 50 DAL 1 38,054, 60 DAL 1 21,452, 70 LA L 11,268, 80 iDL 4,619, 90 LI L 883,



IN=F Y VIFIZET B ERAIBERER S ST
BHIE BB BEZDOBR DT 0DF V54 VU —)U

Assessing Cognitive Dysfunction in Parkinson’s Disease: An Online Tool to Detect Visuo-

Perceptual Deficits

**Rimona S. Weil, MBBS, PhD, Dietrich S. Schwarzkopf, PhD, Bahador Bahrami, PhD, Stephen M. Fleming, PhD, Ben M. Jackson,
BSc, Tristam J. C. Goch, BA, Ayse P. Saygin, PhD, Luke E. Miller, PhD, Katerina Pappa, MSc, Ivanna Pavisic, MSc, Rachel N. Schade,
MSc, Alastair J. Noyce, PhD, Sebastian J. Crutch, PhD, Aidan G. O’Keeffe, PhD, Anette E. Schrag, PhD, and Huw R. Morris, PhD

*Dementia Research Centre, Institute of Neurology, University College London, London, UK
**Department of Molecular Neuroscience, Institute of Neurology, University College London, London

M ERERELE T 525—F Y Vi (Parkinson’s
disease; PD) M #E L, BAGED ) A 7 HE\v, L L,
BB E 2 R T &, RilMoOMAEETDH
FHEURE 2 AL 2 o KIRITRRABRBE R 5 & s,
BRI T ROARICERE D ALON L, L
Mo T, WNHEDHHE (object perception) DT 1%, PD
BB OB R RERE E O B EEE < — 7 — Td 5 W hetkds
H5bo

BHEY ------mmmmmmmmmmmmmmmmmmmm oo oo oo oo
Txix, HARKREZRET 272004274 T Ty
b7+ =2 &R LIz AT, DIFORGHZ T
72 T7bH, (1) PDIZBIT 2 HUMEAERER E1X 4 ~
74 VRATHRINTE %, (2) PDEFHTIE, HROM
EARIRWICEEE SN, (3) ThHDREEFIZIS
4 7 A (response bias) Tld7% { AHEDOZEALITERE T 5,
ERGE L 720

Movement Disorders, Vol. 33, No. 4, 2018, pp. 544—553

PD ¥ 91 Bl & xRk BRE 275 6% 57 L 720 BRADIRRE
&, I A S R IR EHRAT T L 72, 2ok, iR
O T2y ML, BEREANA RS T 7y
@A L7z,

R
PD B I RS & I L C, WNRBIHOBREAA
BThh, —7F, hobUmEEmt clFiosh
o tze BAKIIZIE, EALZEROHE (p < 0.0001),
RSNz R oM (p = 0.0039), FEEHEICEITS
RO (p < 0.0001), AOBEWEDHH (p = 0.0065)
I L, PD BEDWIIARTH 572 (Welch @ 1 iz,
Mann-Whitney % % 72 13 R 58 @ 72 8 D 53 K55 H1) o
—7J5, ODWEEE & EBINY A IO WT PD BED
WA RIIED SN Ao Tz BERHMETVEHHL
el Zh, ZORRMPIGNA T A (response bias) T
372, MEBEOZICE B2 WS R 570

Figure 2 #5% (Welch @ t#&%E, Mann-Whitney #&E % 7=
BREAEDZDDRERDHT). (A) SHRAZEM (object
invariance). 3 BFEDBEIREHAL NILICET DHRAE IS
E (EALDYORE) ONBHESE (BINE) KXV PD
B CRIKE) OiE. IR0 PD #HSLOHZEICDNT,
mEEDH P <00001, T7—N\—FITXTORTEHEDIZ
HEBEERNT, TN TORT Bonferroni DIEIERICE R,
(B) BExh/=x%k (hidden figures). MB#EEE (BKE)
BLOPD #EF CER®) PEDFLTITDOH, (C) BNt
%i&H (peripheral object detection). HF/DOREFH KVE
NRFIIIRESNEHD—I / A —3RICEET D BwERE
(8IxE) BXOPD EE (RIKEB) OfE. (D) AFDENE
(biological motion)., 3 EREDHZEL NI (B< KOED
B ICB1T2 AR OEEDIRIEICRE T xRS CEIRE)
BELOPD EE CEIKE) OMRIE. EMROPD E#HHLOH
ZEICDOWT, mEESH p <0.0001,



BB - m--mmmmemmseeeosseseosesoooeeooo o BEBET 57000, BARHAAWE, W S
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“C“?)V) FF 120 5k ’ﬂ] IEENRASNL, %, PDIC (&R FIl F#&—)
BU B BAED AT I 2 B SER TR ) 2 7 1
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Figure 1 (A) AARICBIIZBEOFECMMAAN. A>T VFBEOBED LONBHEREHZRT. (B) 4> 71 VRMEKEE
R HREEH (object invariance). EADHZEEDHE]. I TlEA XDPRENTUVD, KRATTRIAFLEA X1 LOE(GE
280 U, Rl SOV GEREBE ARSI, WEREE, BOPREODPRIFLIFA X ThHo/eEI 1 —EYTATHEE
L7z (}?_JL‘\E%F'EJ 3,000 UM, :7E%E 24 []), BEhZ=HR (hidden figures). COERICIE 22BEDTIIHEENDD, OB 7
BIFREINTHELT, BUEFERIHNTOD, BEEIE BRTEEIRTOUNZIE1—EYTATI) YT Uiz, BBEDPHL
ERU)y 7 EIET B0, BGReE T )y UidRR 6 o/, 7T5EETE Lk, EElE Steven M. Gardner DERL/=HDT, A
R THEALE. ABMERH (peripheral object detection). ##0D 2 DOE&ZR L. 1 DIFHFORE, £ 1 DIFEERE
ICAIE L7z, mEEE 280 S UMM TH o7z, HiL\V CRIRBEA TR RSN, B IS RSN 2 DOHPE UL ELEDHERZE LT,
FROERZRD DD, FORBFOERISMEMHI/NS U GEATEE 24 B). ABDEE (biological motion). Z1TED KR
T TENTOSIREZRL /2. SRR, BWTOBSABOXBEBEIICAIET 5D, FAERFICMEL, AFOZRDPMETERNEK
DIRIRREE LTz, WERE(IE, BADPREOD AR THo/D, FEEEMEORDE X Tho/ehzlE L (RIGERE : 3000 UM, i
TR 24 [), EERIY A XHE (subjective size perception). ##AY 21 7D Ebbinghaus $418 Tld, 2 DORI U AZ DA,
FNENEHONEVHEZIFKZOA (inducer) ICHAFENTHY, ZhICKY, RRICHHZAOT A AHEE> THMEIND, I TE
CO#ERORIMEEZMA Jze FROMHSAZVME (inducer) ICEEN, IHICFOIMUICIEB DO (T XD N2DH (test
circle)) BHs. ZNHD 8 DO, FHZh 12 DA (inducer) ICEAFEN TS, 8 DDA (test circle) M55 1 DI, shRDA (Lt
BA—s v hOMA (target circle)) EBEDPELTHo/. 8 DDOHDDE, D 1 DLUADHIE, BLUS VA LELETRRY, hHd
AOERIE, BEEMOERORZ TERIHIE/Z. FROMER LY XD (test circle) DIEE, FTIEICEE Lz, #HEEL
RO EY A AD—FT DM (test circle) 2O E1—&<T7ATERLE GiTEE  15E). DRIEER (mental rotation). #5
HiE, TROETFROROFDS, FEORZBERSB/ZE—DORZERLE GIATEE : 24 @),
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Evaluation of Salivary Heme Oxygenase-1 as a Potential Biomarker of Early Parkinson’s

Disease

*Wei Song, MD, PhD, Vimal Kothari, BSc, Ana M. Velly, DDS, MSc, PhD, Marisa Cressatti, MSc, Adrienne Liberman, BSc, Mervyn

Gornitsky, DDS, FRCDC, and Hyman M. Schipper, MD, PhD, FRCPC

*Lady Davis Institute for Medical Research, Jewish General Hospital, Montreal, QC, Canada

ERabLPREH -
HIEDEZ A, MFEME/N—F >V Y9 (Parkinson’s
disease; PD) DFZWHNA F~—H—LTr V=2
T T & 2 L2 (BRALZ b L 2 0AALIR
Eoo-v X7 LA YERIVEONEEY, Ta Tt —La7
07740y 7 ORRNEHRER Y -V 7 Y) 3k
2

BRY --===mmmmmmmmm oo oo oo oo oo oo oo
ANLFF TS —E 1 (heme oxygenase-1; HO-1) (2D
Ti&, PD OFIERF & OFFEEAITRIZEN T WS, K
WE7Eo HIYiL, MR H HO-1 2SR W54 PD @28 £ %
==L LTHEHTHEDPEPEWHLPICTHILET
H5b

PD .3 58 B & FEHRE S o B B 59 1 2 Bk L
720 HO-1 ZEBLL ~OViE, T & 5 2 R 4o iR
% I\, ELISA (enzyme-linked immunosorbent assay) %
BIOY Ay 7ay MENFTHEL 2. W, L-
FoNBETE 35 X OBHE 3 2 BiEAEE B TRl IE L AT 2 2kt
L7z
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RIFFETIZLLF A ERHE SNz, (1) & b OBERICIE 32
kDa @ HO-1 VB 2METET %o (2) MEHH O HO-1 &
HE DR, NREEE RIS WT, PDEHE
THEIZH W (Student D 1 HE B & U8 ANCOVA), (3)
W HO-1 ZEBL L~V i2id, W), 4E#, L-F/S#f
i, PEFREBICX 2EEH R\, (4) WEEH HO-1 O
Ik L, IR ERE B X O Hoehn and Yahr (HY)
SEOFR OB X O I o PD BH & D REKIZB W
T, HY W 1o (54]) PD 3% TH EIZH W (ANCOVA) o
SR BEBRE % HY W 1 o PD BEH 5 X4 5 ZEH
FIEREYE (ROC) AR T IIFE X 76% (95 % 15 HEIX 1
63 ~90) TdH-o7,

b S L L o e e
A af

MEWEH HO-1 IS, RIS PD 1B 2 41
AR DD WA 72 N A F < —Jr — & 7 BT etk
W3 5o

ER A 2

O KEYWORD © iz, N\AA~X—h— ANLFFTF—E 1, N=F2VU2KE BR



Figure 2 PD FHEBKUIE PD MIRHERED ELISAJRIC LB FHHO-1 EHERE. (A) T—X2DOH%H, ZK  HO-1 DERE, AK !
WHZEE, (B) £R: AESNLZHO-1 OERE (FIIE +£SE). AR HHEHRE (FHE+SE). 3N PD &&= 58 4] (95%
Cl: 159 ~202), JEPD xtiR#EE= 5941 (95% Cl: 1.25 ~ 1.67). p EIFL\T N EHIE PD MEBHERE COHEICKS (Student D
HRTE)

Table 2 R HO-1 ERLANILOHEIRE (Fis, EHESOHFERRTHE) & PD OEEE

Adjusted by
Adjusted by age, sex, and
Crude analysis® age and sex™* comorbidities***

Group n Mean 95% ClI Mean 95% ClI Mean 95% ClI
Controls 59 1.46* 1.25 to 1.66 1.46** 1.25 t0 1.67 1.58** 1.21t0 1.95
PD subjects 58 1.79* 1.59 to 2.00 1.80** 1.59 to 2.02 1.94* 1.59 t0 2.29
H &Y stage
0 59 1.46 1.26 to 1.66 1.46 1.26 to 1.66 1.60 1.23 to 1.96
1 16 2.25 1.87 t0 2.63 2.24 1.85 t0 2.63 2.43 1.95 t0 2.90
2 19 1.59 1.2510 1.94 1.60 1.24 10 1.96 1.73 1.28 t0 2.18
3 17 1.41 1.04 t0 1.78 1.41 1.02 to 1.80 1.58 1.11 to 2.06

PRAEBE L DM (cardiovascular disease; CVD), &, MR, HURMRBEE, BIHi%. H & Y stage 0 =X BBEERE . i (A& 05T
FR) BOWHRIZET 5 p i (ANCOVA):4p° = 0.0004, p*? = 0.01, p'* = 0.002, 2*p* = 0.0006, p'? = 0.01, p* = 0.004, 222p* = 0.0005,
P2 =001, p" =0004, *p =003 CRAEDIENT), **p = 0.02 (HilEL72f#HT) (Student @ 7 #E S L UF ANCOVA).
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Nigrostriatal Dopamine Transporter Availability in Early Parkinson’s Disease

*Patrik Fazio, MD, PhD, Per Svenningsson, MD, PhD, Zsolt Cselenyi, MD, PhD, Christer Halldin, PhD, Lars Farde, MD, PhD, and

Andrea Varrone, MD, PhD

*Department of Clinical Neuroscience, Centre for Psychiatry Research, Karolinska Institutet and Stockholm County Council, Stockholm, Sweden

J8—F ) U9 (Parkinson’s disease; PD) HFH D K 33
YRR RE R R T 5720 DN, T~ — 1 —
A A=V 7E, B BEFEOREHLS: X O O
A A T B0 PF-FE-PE2L RO A 2 =T ¥
FYU—VTHY, fgodiag (RE), mEsLvy
F 7 ARER BREE) LNV TRERAMRRD K83
PRI VAR —EHAREFHMIIY Yy E Y T H L
HARETH 5o

BB === mmmmm oo
K AWE % o H W 1&, "®F-(E)-N-(3-iodoprop-2-enyl)-2b-
carbofluoroethoxy-3b-(4’-methyl-phenyl) nortropane ('*F-FE-
PE2I) & Bf#fR0E PET % H\vy, FHIPD BF O F 83~
b7 Y AR=F —RHE DB % ¥ F 7 AR LML
EBLUOWRE DM THET AL TH S,

R PD AN 20 1 (B 15 B/ etk s Bl 62+8 %)
&t IR B 20 B0 (B Ak 15 B/ L5 Bl 627 %)
%R, RS SE-FE-PE2I PET % i L 720 K/
IVIEI VAR —EHEDOTRA T T 1 b4
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e BB M GERHEE THE L, # &6 (nondisplaceable
binding potential) Dl T/~ L 72,

BER ----mmmmmmm e
PD % @ F-FE-PE2I #i 5 HE DI, W HBEERE & DI
BIZBWT, Y7 AHKETIZI6~T70%ET L, #
FaRTIE 30% KT LTz, ffEEICi-> 72 Kov3 »
FTGUVAR=F—DTRAL FEY T 4122 FEMETHEITFE
DHNLro Tz 0501 4 PD# 04+0.1)0

o D o e e e
A af

AL, BEMREAREEARIZE W Tin vivo T K233
VEGUVAR=F—EABDOT AT T4 ZRGETL
72D TDOLDTH b, SHIOERNS, T OREMFE
PD Tl K83V FT Y AR—F —D#AHs, Fr83
MEEE= 2 — v v OMifafks X O & O HRIZ B W
THIRERLNVTHETH L ZEIRBEEIN/T, 2O
AEE, 5 PD TIIMRAS RSN Tw5 Z
ERRBLTBY, HHoORBIBHRIKCE > THER
ThHUREEYED 5.

(&R B5F)

OKEYWORD © /S—F>V iR, PETAX—220, REHIKMAENE, KNIV MSYAKR—%— (dopamine

transporter; DAT) ZEEE, 2&

Figure 3 (A) 4 DOBLWHRE (CAU =Bk
(caudate), PUT =#ik (putamen), VS =k&{l
#RE&1A (ventral striatum), SN =25 (substantia
nigra)) ICH1F3 PD BEFEBEMNRBHEEED
EHERTEI ST, '0<00125 tREH IV
Bonferroni DIEIE). (B) 3 DD##RE (LNTS
=SMURE —RR— IR, MNTS = ARIRE —
RR—HRME, NPS =28 —REIR—REE) &
BHICBITDPD EELEENRBEBRESDER
NEHETTT, (B) Tl HBOZH, BEICD
WTHERBRARL TS, 0 <005 tHRE).



Figure 1 '®F-(E)-N-(3-iodoprop-2-
enyl)-2b-carbofluoroethoxy-3b-(4’
-methyl-phenyl) nortropane ('®F-FE-
PE2) RNV NTVAR—Z—ERE
BETVTL—hDER (RT7v 7 1),
TTLU—NIEDLBEOAFEDES
(A7 v 72, &% 1 (nverse
normalization) /XoX—&%&{EABL 7=,
BLDNT XNy TERICHT 280
AHEOBEA (A7v73) Ic20WT, F
E7ZRd R, BIKEE T aRE&ER
BREIL, REDODOKRARIZE (SIS
B HR— R, NARE—HKR—%
SR, RERERRRN) OBRER
HRLTWS,

Figure 2 N/XI>AEBMEMIEEHZED
BEHIBITD RISV NIV AR—&—
(dopamine transporter; DAT) #&&
BREIFAIRET, A L IRSEAELANILOTIR
W, 7> 7L —h EICDAT 7> /L —
NZEERTUL 5, B:®F-FE-PE2I D
DAT 7> 7L — "D SEENREMAE
DI RTTREL/ZER. C, D, E:
Rk E KON L NILOTRIREE. 4
RN AEENERGTICH T D DAT #
LTV,

Figure 4 BE (x#) SfR4ALERGIRE (BRR # BRREE) (v8) (SBT3 'SF-FE-PE2I#£&RE (nondisplaceable binding
potential) (BPw) DOBSEMZRYIEEAH. PDEE (BA) SIOREMRERE (Bh). 8BS, RPES KO EZSREA T
FRFHICDOWT 2FF CRL TS, 0 <005 (RFEIBDIT. KEDE, BEHRRETRNIVHEEEORTE 2R TET VAP HSNEL)

#wEsZ (subject without evidence of dopamine deficit; SWEDD) #/R~L TUL\3,
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Vitamin B12 and Homocysteine Levels Predict Different Outcomes in Early Parkinson’s Disease

*Chadwick W. Christine, MD, Peggy Auinger, MS, Amelia Joslin, BS, Yuora Yelpaala, MS, Ralph Green, MD, PhD, and on behalf of the

Parkinson Study Group—DATATOP Investigators
*Department of Neurology, UCSF, San Francisco, California, USA

L
EE)

& AT 0 28— & ¥ V95 (Parkinson’s disease;
PD) T, MiFH Y % 3 ¥ BI2 IREOKfEAT L S A BN,
Za—u8F =B RO E L HET 5, Lo L,
R PD EFOE Y I Y BIR2IREIZOWTIE, ZEAL
B EhTnin,

BEY -----mmmmmmm o s
B PD BEICB ALY Y I Y BRKMEOHEL, Zh
DIERIRIG AT & BT 2 0B 2 a3 5,

s IYBR2BLUES I VB2 OBEAHK T (2
F U=t Y8 (methylmalonic acid; MMA), K E ¥ A
Ao b7 Y AaNT 3
> (holotranscobalamin; HoloTC)] %, DATATOP i
B o> B R IGHE PD B A S BRI L 72 v *ﬁﬁif(ﬂu
L7z (GRERBAAGRE 680 Mufh, ERAH AR 456 Mifk), ©

7 4 ¥ (homocysteine; tHcy),
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Z 3 ¥ BI2 MKl © B i % 184 pmol/L (250 pg/mL) &
W, FEVATA VEMOER%E 15 umol/L i & % K%
L 720 W% )7 @ FF i 36 H (& Unified Parkinson’s Disease
Rating Scale (UPDRS) D #:47HEJJ A 2 7 (UPDRS 3
H13~15 298 X030 A5 B & U Mini-Mental
State Examination (MMSE) T& 1), fEMZ b %Z &
L7z

KRERFIMGE, BEDO 13%ICE Y I ¥ BI2KE 7%
tHey BMEADSH B, 2% IWHH DG PEARD Hhiz, i
BRBGRIE O tHey Ffil, ABRBARRED MMSE A 2 74
REBME L7z, W) OFEHE 2T L7z 25, €S
IV BI2 DSRAR =40 (234 pmol/L (317 pg/mL) A )
Th o 72, Mo=aMoBE Ll T, K17
BENATT D1 EHBDOEAIKE 22> 720 tHey FifHIE

MMSE 227 O 1 fEEDEAL L B L 72 (- 1965<TOO6

Figure 1 E&£3>B12, MMA, tHCY & & U HoloTC
OREFRE (BB $LO0HKATR (TR O57H.



p = 0.001, MEETIV), MERBOFHEIZL S I ¥ Bl2
F 7213 tHey DIREE L B L 2o 720

KEFRIZBWT, R PDICBITAE Y 3~ BI2 f&filild
EWHETA LN, BEMHBROY Y I ¥ B12 Kl
L0, EEHEROECEAATFI SN, tHey STl
RAERE O H MK T AT S iz, € ¥ I ¥ BI2 fKH

Y2

& tHey SEIZE Y I Y OMATHHZETRTHLZ L%
EETH L, SHOWETIE, FEAWICHIETRR S
NOLORELZ PR IR MRIETSZ LT, FHtEhE
BEDMEITZEL TEHIENTELPELERETT 540
D% b

(&R ¥H &)

OKEYWORD © > 7/INTIY, HITARE. BAEERE SHKESATA >V ME
Table 1 BEBRMBBOL LI BI12 BEO=SHMAICR LEBEER (FHE)
Baseline B12 Tertile

First (<234 pmol/L) Second (234-321 pmol/L) Third (>321 pmol/L) Overall
No. of subjects 227 228 224 679
Study follow-up, months 13.9 149 14.9 146
Age, years 61.9 59.9 60.7 60.8
Time postdiagnosis, years 1.2 1.0 1.2 1.1
H &Y, median (range) 1.8 (1.0-2.5) 1.5 (1.0-2.5) 1.5 (1.0-4.0) 1.5 (1.0-4.0)
Schwab & England by rater 90.2 90.9 91.3 90.8
Female, % 32.6 30.3 38.8 339
Gastrointestinal comorbidity, % 22.0 21.9 27.2 23.7
Total UPDRS 247 25.2 25.5 25.1
UPDRS, Part 1 (Mental subscore) 1.0 1.1 1.1 1.1
UPDRS, Part 2 (ADL subscore) 7.0 7.8 7.4 7.4
UPDRS, Part 3 (Motor subscore) 16.8 16.3 171 16.7
Ambulatory capacity 1.4 1.6 1.5 15
MMSE 28.8 28.9 29.0 289
Symbol Digit Modalities Test 38.6 39.3 39.4 39.1
Selective Reminding Test total recall 435 452 445 444
New Dot Test 12,6 13.0 129 12.8
Hamilton Depression Rating Scale 26 2.8 2.4 2.6
MCV, fL 91.0 90.2 90.1 90.4
Hematocrit, % 0.43 0.43 0.43 0.43
Uric acid, mg/dL 302.4 317.4* 289.5% 303.0
BMI 26.2 26.3 25.9 26.1
Creatinine, pmol/L 95.1 96.2 97.7 96.3
tHey, pmol/L 11.3+F 9.7+ 8.9 10.0
MMA, pmol/L 0.27+ 0.20* 0.18" 0.22
HoloTC, pmol/L 559+ 724+ 93.3"* 738

KRR ORE VIR P TH 5. BMIIE, FU7 T AMMOKERZ, X— MVELOGED 2 T
BrU-Cai L7z IR, MERICHER:, AREENALNLRLRoTz,
T ERIE T AR, p <0004 O—TCREGHGIHIIEDE, Tukey D AT 2—7 v MEE NP

Mg w54,
Table 2

R ERE (p < 0.05) DI EERT,
REFBEOL XY B12BEO=2MAICR LR ERTHIIER OIS EHEMEE

Baseline B12 Tertile

Least Squares Mean Annualized Change Outcome

First (<234 pmol/L)

Second (234.1-321 pmol/L) Third (>321 pmol/L)

UPDRS, Total 14.03
UPDRS, Part 1 (Mental subscore) 0.75
UPDRS, Part 2 (ADL subscore) 4.37
UPDRS, Part 3 (Motor subscore) 8.64
Ambulatory capacity 1.53%0
Falling 0.14
Freezing when walking 0.16
Walking 0.472°
Gait 0.36
Postural stability 0.38
MMSE -0.13
Symbol Digit Modalities Test —-0.33
Selective Reminding Test total recall 0.65
New Dot Test -0.12
Hamilton Depression Rating Scale -0.18°
Schwab & England rater —7.07
BMI —0.08

11.50 11.03
0.43 0.43
3.48 3.48
7.58 7.04
0.83 0.77
0.07 —0.01
0.12 0.09
0.28 0.23
0.29 0.33
0.14 0.15

—0.22 0.14
0.11 0.89
1.56 2.38

—0.07 —0.08
1.74 1.33

—8.58 —7.53

-0.19 111

REFNVE, B OFHIEE B 2RRFER O, Fip, TS L CRGHETHIELTwb, BMLIE, F0
77 LB OEEE, A= MVHMOERED 2 FTHRLUTHIML 72

ip < 0.004, 53 =M E FIEEFIV),

' < 0.004, BEE L2 BIOE 3 =4 etk RIEET V),
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Longitudinal Change of Clinical and Biological Measures in Early Parkinson’s Disease:
Parkinson’s Progression Markers Initiative Cohort

*Tanya Simuni, MD, Andrew Siderowf, MD, MSCE, Shirley Lasch, BS, MBA, Chris S. Coffey, PhD, Chelsea Caspell-Garcia, MS, Danna
Jennings, MD, Caroline M. Tanner, MD, PhD, John Q. Trojanowski, MD, PhD, Leslie M. Shaw, PhD, John Seibyl, MD, Norbert Schuff,
PhD, Andrew Singleton, PhD, Karl Kieburtz, MD, MPH, Arthur W. Toga, PhD, Brit Mollenhauer, MD, Doug Galasko, MD, Lana M.
Chahine, MD, Daniel Weintraub, MD, Tatiana Foroud, PhD, Duygu Tosun, PhD, Kathleen Poston, MD, MS, Vanessa Arnedo, Mark
Frasier, PhD, Todd Sherer, PhD, Sohini Chowdhury, Kenneth Marek, MD, and the Parkinson’s Progression Marker Initiative

*Northwestern University, Chicago, Illinois, USA
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= I JTC, ENEN 745 (11.6),3.11 (11.7), 4 (11.9), 4.7 (11.1)
AKAFgEo B, RBHEORLI AN —F v Vi BLO1.74(11.9) TH ) (RERIZALICBI L, p < 0.0001,
(Parkinson’s disease; PD) 2B W T, [EAMEH B X SN E OBMERAETIV), 1 FHIZEAMICEILL T
ORIV PTVAR=Y — A 2=V 7FHliEE O Wizo R8I UHiFE#EEEE, MDS-UPDRS OZALICH &

RIZILZBET§ 52 8 Th b, B R RE L7 (BOE) . MEEROEFIRIZB TS F
Jgik mmmmmmmm e s NIV ETVAR=F—RFIZOWT, FERERNE
KIEFROFYI PD W ERE ZXf R & LR ax— MiF LH3FRD B 7z (p < 0.001, AR E DRILIRAET V) o
7% C & 5 Parkinson’s Progression Markers Initiative @ MDS-UPDRS & K83 UV v I VY AR—7 —fEEG L ORT
% J§ v, Movement Disorder Society (MDS) -Unified X, 55Wb oo, REHIBRE 1, 2BX44EHICH
Parkinson’s Disease Rating Scale (UPDRS) 3 & UM i MBS STz (Spearman DAERED . LA L
WREHIEIE H 2B % 5 EHORRFNELZ SR L, 72, MDS-UPDRS & F/83 ¥ F T ¥ AR =% —fi& 0)’%21!:%
K832 b T Y AR=F — B A F 7 VoS VG WZoWTiE, MHBIERALSN Do 7,

DFERFIZAL, B X O"MDS-UPDRS 2 27 & F/¥3 » HERR = m e
N Y AR=Y — L OB %A L7z, FIGH W PD (2B 1) % MDS-UPDRS, it o) [ifi R 5 A 2
FER - mmmmmmmm e H, FRIYPFUAR=F —A X =T 2 7 OFiiEH

PD OBEREFT 423 IS5 8RS, 9 B 358 BIA S 4EH DEALIZOWT, 5EMOBEHFT—F 23R L2,
KT CTHRZEICSIN L Tz RERBAIGEE © MDS-UPDRS DOF—FI%, HHFRAE PD BHEERZ G L LA ATF

AT TIE 324 (FEHERZ 13.1) TH o 720 MDS- FIZBWTC, LEREBER (74 X)) OHEEIC
UPDRS #& A 2 7 O EMELE GEEh O#RERE T HHTH 5,
EHEEF A 7 EICEM) X1, 2, 3, 4 BXUSEHOR BEER D $or  1ERL)

OKEYWORD © /N\—F>V ik HEYITRAT, IREEME RBREEE HTEEEMTL



Table 2 JAE+THE KUFRAED PD BEICH|T S MDS-UPDRS #A Q7 DIREFHHRE

Baseline Month 6 Month 12 Month 24 Month 36 Month 48 Month 60 P value,
n expected/n  nexpected/n nexpected/n nexpected/n nexpected/n nexpected/n n expected/n change
Variable seen at visit seen at visit seen at visit seen at visit seen at visit seen at visit seen at visit over time
423/423 414/402 n = 409/394 399/376 388/365 377/335 240/218
Total score <.0001
n completed 422 400 334 282 255 249 163
Mean (SD) 32.36 (13.1) 39.16 (16.0) 39.28 (16.4)  42.75 (17.0)  46.03 (18.6) 49.70 (20.1) 51.77 (20.3)
(Min, max) (7.0, 72.0) (4.0, 94.0) (5.0, 113.0) (10.0, 99.0) (9.0, 121.0) (9.0, 128.0) (16.0, 140.0)
Part Il score <.0001
n completed 423 400 334 282 255 249 163
Mean (SD) 20.89 (8.9) 24.87 (10.3) 25.10 (11.1) 27.13 (11.4)  29.22 (12.2) 31.53 (12.3) 32.15 (12.9)
(Min, max) (4.0, 51.0) (3.0, 60.0) (2.0, 67.0) (3.0, 68.0) (4.0, 80.0) (6.0, 80.0) (6.0, 90.0)
Total score <.0001
n completed 422 402 382 354 343 321 204
Mean (SD) 32.36 (13.1) 39.04 (16.0) 37.74 (16.1) 38.55 (16.3)  41.25 (18.6) 43.10 (21.0) 47.03 (22.7)
(Min, max) (7.0, 72.0) (4.0, 94.0) (4.0, 113.0) (5.0, 99.0) (3.0, 118.0) (6.0, 142.0) (13.0, 156.0)
Part lll score <.0001
n completed 423 402 382 354 343 321 204
Mean (SD) 20.89 (8.9) 24.80 (10.4) 23.43 (10.9) 23.13 (11.4)  24.08 (12.2) 24.31 (13.1) 26.33 (13.3)
(Min, max) (4.0, 51.0) (3.0, 60.0) (1.0, 67.0) (0.0, 68.0) (0.0, 65.0) (1.0, 70.0) (3.0, 85.0)
423 373 162 58 27 16 9
Total score <.0001
n completed 422 373 162 58 27 16 9
Mean (SD) 32.36 (13.1) 39.66 (15.9) 40.44 (16.3)  41.78 (18.1)  42.70 (20.6) 43.06 (27.3) 31.33 (9.5)
(Min, max) (7.0, 72.0) (4.0, 94.0) (13.0, 113.0) (13.0, 99.0) (11.0, 83.0) (19.0, 128.0) (19.0, 48.0)
Part Ill score <.0001
n completed 423 373 162 58 27 16 9
Mean (SD) 20.89 (8.9) 25.31 (10.2) 26.52 (10.6) 28.09 (12.7) 28.81 (13.2) 28.06 (14.5) 22.67 (6.6)
(Min, max) (4.0, 51.0) (3.0, 60.0) (6.0, 67.0) (4.0, 68.0) (7.0, 52.0) (10.0, 69.0) (15.0, 33.0)
0 20 166 257 296 296 201
Total score <.0001
n completed N/A 18 106 163 186 210 146
Mean (SD) N/A 3217 (17.4) 39.08 (17.5)  43.65 (17.5)  46.34 (19.1) 50.62 (19.9) 53.37 (20.2)
(Min, max) N/A (11.0, 61.0) (8.0, 89.0) (10.0, 96.0) 9.0, 121.0) (11.0, 111.0)  (17.0, 140.0)
Part Il score <.0001
n completed N/A 18 106 163 186 210 146
Mean (SD) N/A 18.78 (11.7) 24.31 (11.9) 26.91 (11.5)  28.96 (12.6) 31.77 (12.3) 32.93 (13.0)
(Min, max) N/A (5.0, 51.0) (2.0, 60.0) (3.0, 62.0) (4.0, 80.0) (6.0, 80.0) (6.0, 90.0)
Total score <.0001
n completed N/A 20 154 235 274 282 187
Mean (SD) N/A 30.40 (17.4) 35.32 (16.1) 37.05 (16.1)  40.26 (18.8) 42.88 (21.1) 47.84 (23.1)
(Min, max) N/A (9.0, 61.0) (4.0, 83.0) (5.0, 81.0) (3.0, 118.0) (6.0, 142.0) (13.0, 156.0)
Part Ill score <.0001
n completed N/A 20 154 235 274 282 187
Mean (SD) N/A 17.90 (11.5) 20.40 (10.5) 20.94 (10.8) 22,61 (12.1) 23.49 (13.0) 26.42 (13.6)
(Min, max) N/A (5.0, 51.0) (1.0, 50.0) (0.0, 56.0) (0.0, 65.0) (1.0, 70.0) (3.0, 85.0)
0 1 73 114 124 118 84
Total score <.0001
n completed N/A 10 4 81 81 85 56
Mean (SD) N/A 33.00 (16.3) 43.41 (19.5)  45.37 (18.9)  49.26 (20.2) 55.02 (19.8) 58.27 (21.1)
(Min, max) N/A (11.0, 61.0) (12.0, 89.0) (10.0, 96.0) 9.0, 121.0) (21.0,111.0)  (17.0, 110.0)
Part Ill score <.0001
n completed N/A 10 4 81 81 85 56
Mean (SD) N/A 18.80 (9.5) 27.37 (12.5) 27.83 (11.5)  31.38 (13.1) 35.55 (12.3) 36.41 (14.4)
(Min, max) N/A (7.0, 38.0) (9.0, 60.0) (3.0, 59.0) (4.0, 80.0) (8.0, 80.0) (7.0, 90.0)
Total score <.0001
n completed N/A 11 73 105 117 116 79
Mean (SD) N/A 30.82 (17.1) 37.81 (17.9) 37.77 (17.4)  43.06 (20.4) 46.96 (22.9) 52.23 (26.7)
(Min, max) N/A (9.0, 61.0) (6.0, 83.0) (5.0, 80.0) (7.0, 118.0) (7.0, 142.0) (13.0, 156.0)
Part lll score <.0001
n completed N/A 1 73 105 117 116 79
Mean (SD) N/A 17.55 (9.9) 21.18 (10.7) 20.86 (11.4) 24.15 (12.6) 26.04 (13.9) 28.28 (14.9)
(Min, max) N/A (5.0, 38.0) (2.0, 50.0) (0.0, 56.0) (1.0, 65.0) (1.0, 70.0) (3.0, 85.0)
0 9 66 61 42 23 8
Total score <.0001
n completed N/A 9 66 61 42 23 8
Mean (SD) N/A 32.33 (11.9) 36.76 (14.6)  41.26 (14.7) 46.81 (14.5) 4591 (15.1)  45.63 (18.4)
(Min, max) N/A (13.0, 45.0) (5.0, 80.0) (15.0, 74.0) (13.0, 77.0) (9.0, 66.0) (16.0, 75.0)
Part Ill score <.0001
n completed N/A 9 66 61 42 23 8
Mean (SD) N/A 19.00 (9.1) 22.91 (10.4) 26.84 (9.6) 30.67 (9.9) 31.78 (10.6) 28.50 (9.6)
(Min, max) N/A (6.0, 31.0) (4.0, 47.0) (6.0, 46.0) (11.0, 49.0) (9.0, 48.0) (9.0, 40.0)

F 7B L OF VDA T TIZBIT AP DENL, 7RI TOF— 7 REZ ML TWBEA, ZHUTBEEDIRED
—WEP AR SN2, —RRCE o2 e 0 TH oo BBEOTEZZHMARGE X, ZNLLENEE 253
LEEFLL CuWnis, BBERZZTFECTHo72bnE AR LT,
DA = F/S3¥7T=2 b, ADL = HEAEBE NA =443
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Spinal Cord Stimulation Therapy for Gait Dysfunction in Advanced Parkinson’s Disease

Patients

**Qlivia Samotus, MSc, Andrew Parrent, and Mandar Jog, MD

*London Health Sciences Centre— Lawson Health Research Institute, Department of Clinical Neurological Sciences, London, Ontario, Canada
**University of Western Ontario, Schulich School of Medicine and Dentistry, London, Ontario, Canada

F/X 3 VR TR & IR BRIl DR R, N—=F Y
i (Parkinson’s disease; PD) M DREAERITR LT
EBRENTH Y, ROFHMOTFHUDBATRETH S,
05 BB 3 34T (spinal cord stimulation; SCS) & 72 72 i
WEREEE LD WHREEND 5. RUTZEO HWIE, #A7H
PD BH A TR, T AREEGELHITIINT 2 SCS D
BHAIREWE T 52 L Th b,

EIERBTREEB LT AR LMD PD BHEEE 56
XS, MO SCS # FEM L 720 1 ~4 » HOH
Wi, BEAE RBREE OB & ke (200 ~ 500 p #5730 ~
130 Hz) 23X L, i 6 » H R 1T SCS D RN A % 574l L 72
Protokinetics Walkway #3417 T 2615 % JH >, A:47 B /<
A= EWE L. FITORERIZOVWTZAATE
Kb, FHHRHI L > ThRELRBERELMEE L. T
C AIEDOFEGEREH & M BIEIC X > THEMINL, &
BT L7ze £ ilBRRPERFIZIE, Freezing of Gait Questionnaire
(FOG-Q), Unified Parkinson’s Disease Rating Scale (UPDRS)
Part 1T (3% &) BE 66 ),
scale (ABC) 12X %3l 2 %56 L 72,

activities-specific balance confidence

OKEYWORD © /S—F>V 5k, HTEE,
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300 ~ 400 p £ /30 ~ 130 Hz D% E DO F BRI TR X 2k
THE L7zo itk 6 » HREROIEF > 1 fIEE
2BV, HIFE (step length), A M T A F#HEE (stride
velocity), .5 E23) BfE (sit-to-stand) I [H] P35 i
X, ZNZN388%, 423%, 503%tL L, UPDRS,
Freezing of Gait Questionnaire, ABC M X I 7 DI,
ZNEN335%, 268%, T1.4%WH L7z LA RS
YIREA TRICBWT, $ARLE Y — FO P
Bix, WEio 16 mA SM% 6 » HRERIZIZ 0 B X TH
BAZIEA L7z (Friedman #5E)

= =i
iPA af

HEBMREZ AW ORMTOBIMF#E RN 5 2 & T,
SCS DIFAER 72 AN AL & IR OFFBUIIE U Tl
bT& 720 AW/ 1y MFZETIE, #EATH PD BH
\2B1F % SCS DA & W G HRANRAIERL S 7z,
G, AR ROMBZHIEL, X0 R ORH
DIFRRRDPFER S ND TETH 5o

(&R - m#B %)

1ERMERF (neuromodulation), ZEERIEAT



Figure 4 SCS Offit4 6 » ARKICEVWTHITERICHEN ADN . (@) I8 (step length) (F®), A~Z+4 RERE (stride
velocity) (FR8), #WERIEADEFRE (%) (swing % phase) (%), BEIZIFHAORE (%) (single support % phase) (%), Mz
FFEADRE (%) (double support % phase) CEE®) H5R2DHATORRE - ZEFHEEREE D2 WREICH T 2 TE CIEERE. (b)
HIEITEE () FHERBEZSMTAEBDEIEG (%) Trd. S8 (step length) (F®), A7 v /BEH (step time) (FF&), Ak
4 NRE (stride velocity) (&), WHIEADEE (%) (swing % phase) (&) ICDWWT, 2EBEEZNREL, BERELRT. (d)
TLAE (FOG) ITEY—ROFHRIELSTE Y — ROFHGRE, (e) B ENYEE (sitto-stand) DOIFFHGERIE. SWBREZR
L, BERESRT, + LD/ + SCS: FHA4> /REA>, 1-4m:SCSDMiE1 ~4 1B, MHEBIIEEBREOREREE L.
6 m: SCS Dffit 6 nA. 7AXUAYIITHET (ore) DB THRETFAMICER ChaI %R (Friedman #&7%E).
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BT A b =TICEBT B KRG D

2 ¥ VEEhTE Ao d Y

Pedunculopontine Nucleus Cholinergic Deficiency in Cervical Dystonia

**Karin Mente, MD, MS, Nancy A. Edwards, BA, Demelio Urbano, BA, Abhik Ray-Chaudhury, MD, Diego Iacono, MD, PhD,
Ana Tereza Di Lorenzo Alho, PhD, Eduardo Joaquim Lopes Alho, MD, PhD, Edson Amaro, Jr., MD, Silvina G. Horovitz, PhD,

and Mark Hallett, MD

*Human Motor Control Section, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, Maryland, USA

**Louis Stokes Cleveland Veterans Affairs Medical Center, Cleveland, Obio, USA

FHTA =T ORKNIZAWTH L, YA P=TEHWE
Fu L s OWEIE T, I CEEIERE O B )s
HSPICENT WD, —HBOBWE T IV TIE, MK
B2 3) EEE= 2 — v OBk & KNG ICB
FAHTEFNAY) I AT T —EiHEE LAPRO 5N T
Wb,

BHY -----mmmm oo
RIFFEDOHIIE, FHIA =TI M FF—D
ek B X OKINIAERZ I BT, 3 UEEE R o
HOHWEEMHTHILTHS,

FEPA =T O FF— 8B LV FERE~ v F 387
SR —7BlOF V<) v EERMMEE AF L7z, K
B OBRAEBATTE 2D, FHIAI=TDF
F—6BIEFBEF—5SBIOARTH > 72, MFEENZ,
Wk, KM B X 02 Mo A TRELSE I G-
L7zo I MBI 2 — 1 0%, #ed & RIS
BWC, aVr7EFNVET VAT 2T —BRIEMRRL
YA TR L7z B o) UMEEit =2 —u v 2
WL, 72, WOELETLIHTY A =7 BHER 6 Bl
LA <y F S S IR 6 Bl 2 AT, ik

Movement Disorders, Vol. 33, No. 5, 2018, pp.827-834

B v VI R IR L, KIEERERIC BT %
IR RO 3% D S8 0 A I % MRt L 72
HER -
AV ITEFNVET VAT 2T —BRLOKT T /23K
WA, SHY A =7 O FF— 6 I3 XTOREHE
MR CTRD NIz, UKL, NI — O KNG
BTk, sPd4pcHRCI) YT REFVET VAT 2
T —ERAL RO bz RINWIER O3 ~ v Vil
BIZOWT, SEEY R =7 BE L R & o
MTEI Lo Bk a) EEE=2—a v 0
TlE, A P=T FF—b B FF— L O TEN
RO BN o7,
HEER e
KWFEDRERD S, KRB ICBIT L2 ¥ 72TV
FIUAT 2 T—EDARED, TV A P=TIZBITS
PERERY 2 ) AMAEEYPERIRE R E IS SN T WD 2 EAUR
BINb, =a—aroliEk, Z7U4—T A, #HT v
VIVIRO BRI, B7 I 04 FIRE, & VIRE, o-
VR VA VRERALNT, RENIREL X ORHET
2 MR VE AR OAFAE LR S 7z

(B3R - 1B B85

OKEYWORD © 7tF/IaUYy, FBHIANZT, MRl 8T >V IVER, #HERES



Figure 1 #mOIUAEBME—2—0OY, HRICBFTEIANTRF > - TA DY (hematoxylin and eosin; H&E) Zt& (A %88, C:
SFEHOANZT) ROV TFEFILNT AT 15— (choline acetyltransferase; ChAT) &&{tZeE (B : X8 D @i
hNZ7) OFRIE BN F—EEHI AT RF—TCRKCHD, (B) £ (D) ODFANIE, BE—OIU =1 —0O>%/EFK 40
BTRLTVWS, (A~D) A7 —JL/N—=F 100 um, (E) (IR &DIC, RO AEBE—1—O>OEEICDNT, SEEIANT
NF—EHB RN F—EDETEFADIIZRN,
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LRRK2 G2019S X—F ¥V VIR EHEDIENN—F v ViaHl
FNZBT 5588 - JHEERFFEORME : 2RI RO R R

Clustering of Motor and Nonmotor Traits in Leucine-Rich Repeat Kinase 2 G2019S Parkinson’s
Disease Nonparkinsonian Relatives: A Multicenter Family Study

**Tjago A. Mestre, MD, MSc, Claustre Pont-Sunyer, MD, Farah Kausar, PhD, Naomi P. Visanji, PhD, Taneera Ghate, MSc, Barbara S.
Connolly, MD, Carmen Gasca-Salas, MD, PhD, Drew S. Kern, MD, Jennifer Jain, MD, Elizabeth J. Slow, MD, PhD, Achinoam Faust-
Socher, MD, Meike Kasten, MD, Pettarusp M. Wadia, MD, Cindy Zadikoff, MD, Prakash Kumar, MD, Ronald M. de Bie, MD, PhD, Teri
Thomsen, MD, Anthony E. Lang, MD, Birgitt Schiile, MD, Christine Klein, MD, Eduardo Tolosa, MD, and Connie Marras, MD, PhD

*Movement Disorders Centre, Toronto Western Hospital, and the Edmond ] Safra program in Parkinson’s Research, Toronto, Canada
**Parkinson’s Disease and Movement Disorders Center, Division of Neurology, Department of Medicine, The Ottawa Hospital Research Institute,
University of Ottawa Brain and Mind Institute, Ottawa, Canada (current affiliation)

A 9E o H Y&, LRRK2 G2019S 78 — F ¥V ¥ J§
(Parkinson’s disease; PD) ZH5KRIET % PD TV
—EEERE T, BIZTERRARRICERZ C, R
HEBERE A S T & 2 KB OPFTRIZOWT, WEs
%52 L Tdhbo PDEHEZHRD PD ThWEEMIKH I,
RPN REZET 2EEZLEAL TR EELLN
5o

LRRK2 R4 R RICT A D TR — MF%ED» 5,
LRRK2 G2019S FK 1% PD Jie 6] ® PD T 7\ 5 — B
B, MR R IR S 2 R & L, B
BRECR L, WRABERER 2 ) — = v U, R
HHORS - #9 2 - RIS 2B M5 Z & Tk
FYEHN & 20t L 720 BEEA 1 (backward) DA HGE
REMfIZETI AT 14 v Z70FETN (T—FA b
T T BT IETRYUMERFA) BV,
LRRK2 G2019S K& PD SEH O PD T\ — B
&, MABIAR D 7 W E R IR RS & o8 & By,
TR 3 & OIEEBY T R O el i B b & T L7,
HER - e
PD TZRWREMMR R 142 B &, Mg B4R D 2 k)

O KEYWORD © /S—F>V V%,

G2019S, LRRK2, UPDRS Part lll GEZht&ge),
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FEHEERE 172 Bl xR e Ulzo MK F 721 3BAE DO ARLHE
WK GHIEA » X406, 95%EHHIX M © 2.01 ~ 8.63),
HHORKS DT & (kA v X (1 Bfico &)
0.90, 95% 15 FEHIX [ : 0.83 ~ 0.97), Unified Parkinson’s
Disease Rating Scale (UPDRS) Part III GEBh#%RE) 2 2
TORR (HiEA vy X (1 HALIZOE) 114, 95%1E
X 2 1.20 ~ 1.67) OMAEDLEIZLD, PD TH W
R H %, LRRK2 G2019S %8 BARA IR BFR 72 <,
ML B AR 0 73 W i HEBE R 2> S BT RE T d - 72,
ETFIVOREIZRIFCTH o7z (TR = 793%)

=t
HEB X OCEEHTROMASGDEIZL Y, LRRK2
G2019S i & O % — R BE %, ZRAA R BR
7% <, I BIAR O 7 R O BB 2> S S T RE T B
%o LRRK2 B3 PD Tix, IREEN ¥ % 7213 LRRK2 DIt
DG FAS, LRRK2 G2019S ZR DR EF B %
BT REVED D B0 ABIZETHE S NI D D)
BLOIREE TR E, FEBOPD Y A7 L OB#EMEICD
W&, LRRK2 M PD a4k — b O RIIBILIC X D R
AT LEDND D,

(&R : =1

R#)

A&, BHOET



Table 3 LRRKZ2 G2019S ZRDIFRBAEZNRE LIeY T U — T8 | LRRK2 G2019S BEREZHRZRD PD THRUVRIEHEME
(LRRKZ2 G2019S ZERFBINREMDAELY) &, MGRROBRUVMEEIIREBRE CZHET 298 ET L

Adjusted OR Test statistic,
Predictor (95% ClI) Z value P value
Age at evaluation (1-year increment) 0.94 (0.92-0.97) —4.25 <.0001
Gender (female vs male) 1.03 (0.56-1.88) 0.10 919
ESS score (1-unit increment) 0.92 (0.85-1.00) —1.81 .07
Presence of past or current symptoms 3.56 (1.61-7.87) 3.14 .002
of anxiety (presence vs absence)
mUPDRS (1-unit increment) 1.37 (1.15-1.64) 3.58 <.0001

ESS = Epworth Sleepiness Scale, mUPDRS = Unified Parkinson's Disease Rating Scale Part Il (ZEEhH%7E
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[Movement Disorder Society DHisRII /N —F >V VIHIZBY
T AW | D G2019S-LRRK2 2 BARE IR FH~DEH

Application of the Movement Disorder Society Prodromal Criteria in Healthy G2019S-LRRK?2

Carriers

**Anat Mirelman, PhD, Rachel Saunders-Pullman, MD, MS, MPH, Roy N. Alcalay, MD, MSc, Shiran Shustak, BSc, Avner Thaler, MD,
PhD, Tanya Gurevich, MD, Deborah Raymond, MS, Helen Mejia-Santana, MS, Martha Orbe Reilly, MD, Laurie Ozelius, PhD, Lorraine
Clark, PhD, Mali Gana-Weisz, PhD, Anat Bar-Shira, PhD, Avi Orr-Utreger, MD, PhD, Susan B. Bressman, MD, Karen Marder, MD,

MPH, Nir Giladi, MD, and the AJ LRRK2 Consortium

*Movement Disorders Unit, Neurological Institute, Tel Aviv Medical Center, Tel-Aviv, Israel
*Sackler School of Medicine, Sagol School for Neuroscience, Tel Aviv University, Tel-Aviv, Israel

A=

2015 4, International Parkinson and Movement Disorder
Society (MDS) OfEZETEIE, BRI S—F > V5
(Parkinson’s disease; PD) (2 B3 % WFFE1A1 V) 5 Wi 2k ik %
B L7,

BRY ---------mmmmmmmmmmmm oo mmmm oo oo oo

AT, 7T¥art—VRT5YT ADG0198-
LRRK2 22 5% 4 PD B D — LB H (PD FIED &
N AZHEMEEZZ 5ND) 2BV TIRIEREZ 7o THE
L, phenoconverter (PD FIBIEIEH) DFFEIZBIT S
HEOREB LI ORREZFMTLZ L2 HME L

BB & 5 AN D72 D RRREIIZEHG L7z P a i
AWM 4924123 » H)o [MDS ORISR PD (2B %
WFZEm Wik | o~ —h =12V & %
M2 M L, &Rl RIS B W TRE L7z,

Movement Disorders, Vol. 33, No. 6, 2018, pp.966—973

B LM LRI H 111 6] (4843 %1579 3%, K
% 49%) AARBFZEIZSI L 720 BB PD O 2
, M LEFRIRAE L OHBIZBWT, #ELE

ﬁﬁﬁ%f‘ﬁﬁi:%#o 72 (p < 0.001, t#%E, Pearson
D y? M€, %7213 Fisher DEIEMERME) o RERB MG
(ZHTBRI) PD o (312 HE J2 6] o0 HEHE & i 72 L 7 R 20
Bl (8.6%) DI b, 17 PIDMEE LERRAH ThH o720
HiBEI PD OIFITHEFZHI O BIME I E L 7283, BIE
V3 L 2o 7o BB I H, AR AT < (p < 0.0001),

Unified Parkinson’s Disease Rating Scale (UPDRS) Part I

GEBIRERE) A 2755 < (p<0.001), BABEGEDMK
< (p=0001), FEFEBIEIRIZ 5 - 72 (p < 0.0001)

(Fisher O HH#AEFME B £ UF Mann-Whitney @ U F5E)
el 10 BITIE, PD OFBIFESEAFRERH MG A 5 5 4F
DINIZZ I S i, PD OFBIFERE ORI IZ B3 5 A S i
DFFFRPEIX 91.82% (95%EHHIXH] : 86.69 ~ 96.94), J&

FER mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm e FE1Z 80% (95 % fZHHIX [ 1 55.21 ~ 100), Kk i v o
T R RARE R 120 6] (4953 =134 5%, ot 54%) 1% 47.06 % (95 % 15 HHIX [ © 23.33 ~ 70.79), B
Table 3 Phenoconversion (PD ##RFAE) OREICE T 2RERECRE

Specificity Sensitivity PPV NPV
HC (n = 120) At 80% threshold 91.82% (86.69-96.94) 80% (55.21-100) 47.06% (23.33-70.79) 98.06% (95.39-100)
At 50% threshold 88.18% (82.15-94.21) 100% (100-100) 43.48% (23.22-63.74) 100 (100-100)
At 80% threshold without 98.18% (95.69-100) 40% (9.64-70.36) 66.66% (29.95-100) 94.74% (90.64-98.84)
genetic status
At 50% threshold without 95.45% (91.56-99.35) 70% (41.59-98.40) 58.33% (30.44-86.23) 97.22% (94.12-100)
genetic status
HNC (n = 111) At 80% threshold 97.29% (94.28-100) — — 100
At 50% threshold 93.69% (89.17-98.22) — — 100
At 80% threshold without 97.29% (94.28-100) — — 100
genetic status
At 50% threshold without 93.69% (89.17-98.22) — — 100

genetic status

% TRL, 95% CI HPEiL LT 5,



F13 98.06% (95% 15 FHIX A : 95.39 ~ 100) TdH - 720 FHLBY 270y ars— 1 MIBWT, [k PD

Phenoconverter 10 i\ 371 H G2019S-LRRK2 ZE R ARA DEBIIEHWVRIELRREZRT I ENHL NI RS
HTHo72 720 T DFRERIL, S OB BIBMIFLO IR KR
FEER -- - EoTHEBRETHLWRMEND S,

RIFFEOFERD S, ALEOMHHIEHNTH Y, Sk (B&aR : BRER 530

OKEYWORD © LRRK2, /S—F>V>iK, #iEREA. MDS ORIEKER/ S—+> Y > RICEI Y 2 2ME%E

Figure 1 RYOFHAEETHDEMICE DL, BIEKHEA PD ICEY2LEL (likelihood ratio; LR) O/N1HUVR, BEORRIEFHIE
DEETH 2. SROEHSBIFBEICEDNTHY, BIEOIEDSEWNZEBAESD L, ZOBDIEVE D FEZEFHROWBREDHRETHD.
BREDORNY MIRELREZRIFREEE (healthy noncarriers; HNC), F®BOD RNy MIRBELRERFEZE (healthy carriers; HC) T#%.
SEOATHEAZNY ME, BUREERRETSIC PD E2EN/-HERE ThD. FBINERELT, 80 mBOFEHMEICHITD LRADF
DOFhREE, BESYESL.

Figure 2 B1EEHA PD 2 (20 ) H&0PDIRIES (211 ) [CHIF B (LR) OBBHZAL. F15KHE PD mEfllt T1 GIEEHE)
TRESN, T2 OEHBEEL T1 OF9194 »A%, T3OFH 233 » ARICEME Nz, FETNXAELT, T1 BR CHISEH
PD DIFFREHIC SNEFIBTIE, RBE 8 flHBIEIAARAE TIc PD OIERECBITE N, ZLODRAREREROEN
OB E L TEHET 37250, ARD LR AD7 CRBEIRIEZZRL TR, FHES SO SE 2RT.
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PEEDONN—F YV VIBFICE T 0 - R E

PRI IRD A

Short- and Long-Term Cost and Utilization of Health Care Resources in Parkinson’s Disease in

the UK

***Sharada Weir, DPhil, Mihail Samnaliev, PhD, Tzu-Chun Kuo, PhD, Travis S. Tierney, MD, DPhil, Silke Walleser Autiero, MPH, Rod

S. Taylor, PhD, and Anette Schrag, MD
*PHMR, LLC, London, UK

**[nstitute for Mental Health Policy Research, Centre for Addiction and Mental Health, Toronto, Ontario, Canada

BHEDEZ A, X—F v Vi (Parkinson’s disease; PD)
BEOWHREHICOWT, MELENT—5 3 EohT
Wi, KEFZEDHEIE, HEEOPD EHICBNT, &
Wit 10 M O EROFIHARE & BE B 2 M55 5 2
EThb,

UK Clinical Practice Research Datalink & Hospital Episode
Statistics D 2 DD T —FR—=RA %) ¥ 7 I/ 2T %
v, HlgERE R E LM E 28— MIF%E % F
L7z, PD BHAORERE %, s, MEHlB X OO
BRES L 1O AT T vy F v 7 TERLE
PD B OX A & B L 72,

HER —mmmmmmmmmmmmmmmmmemsmmmmeoooooooooooo e
1994 ~ 2013 412 BT, HAANIEHEZ 72 L 72 PD
B & 7271 Bl %, Clinical Practice Research Datalink &
Hospital Episode Statistics V) v 7 &®727 — & NX— X
LIFELZZ. 9B 7,060 BIICOWTHEMZ < v F 88
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5 ENTE T, PD AR LR HARE L ORMIZBIT 5
AR E RGO Q013 FE0®RM) 13, Witk 14EH
WIEBH 1 BB 720 £2471 (USS$3,716) THo722% (p
< 0.001), ZWitk 104FHIZIE, TXTOERFEFHAS 7
T CHHBENEEY, BE16H20 L4004 (USS
6,021) IZHAL7Z: (p<0.001) (VY85 X MY v 7k
5E (1,000 HIRED 7 — ~ 2 b5 v TN Jo AT PD
D —Hh— (LAFNE 1 HHE> 1,100 mg, Y AF
AT 7, WE, PBAE, RAREE, PD & EK &35 AL,
73BN AT %% &) DN b BEHEOREE L,
INLDOXT—H—DFRD LN WEFITHR, BE 146
720 FHL1,069 (US$ 1,608) Hidro 7z,

D o e e e e
A af

AWFZETIE, HEMIIESINT— 512D %, PD
BROBEWN 2 EERE ZHE L Twb, PDITER
TOLEBEIL, BMRICELATARL, E7H PD O
VRO OLNLIHHT, LYVEETHS,

(BE&R © LA e

O KEYWORD © /S—F>V ik HEEOER, REEIEAZE. Clinical Practice Research Datalink (CPRD).

Hospital Episode Statistics (HES)



Figure 1 ZMEOEFICHTS PD ICER T 2EMEROMER

(2013 &, E=EAR> R,

Table 2

Figure 2

M.

BAEDHEOFHIFHER (2013 F, HEAR>

Table 1 FEFFE IOEMAIT7TY Y FEELMBEHOER

ST

Controls PD Cases

n = 7060 n=7060 P
Demographics
Age (years), mean 72.5 72.6 0.67
Female, % 38.2 38.9 0.41
Comorbid Conditions, %
Myocardial Infarction 1.32 1.18 0.45
Congestive heart failure 1.67 1.53 0.5
Peripheral vascular disease 0.69 0.84 0.33
Cerebrovascular disease 2.07 2.31 0.33
Chronic pulmonary disease 3.6 3.13 0.12
Connective tissue disease-rheumatic 0.55 0.61 0.66

disease

Peptic ulcer disease 0.75 0.65 0.48
Mild liver disease 017 0.18 0.84
Diabetes without complications 3.56 3.5 0.86
Diabetes with complications 0.27 0.38 0.24
Paraplegia and hemiplegia 0.38 0.41 0.79
Renal disease 0.86 0.89 0.86
Cancer 2.42 218 0.34
Moderate or severe liver disease 0.04 0.04 1
Metastatic carcinoma 0.3 0.3 1

PR 10 FHICE I 2EHOEFENBEEM (20134, REARZK) °

Controls (n = 7060)

PD Cases (n = 7060)

Events/year Costs/year Events/year Costs/year
Encounter type Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Inpatient 0.4 (3.8 £617 (£1175) 0.7 (2.4 £1517 (£2699)
Outpatient hospital 1.9 (4.7) £58 (£245) 5.5 (7.6) £491 (£653)
Accidents and emergencyb 0.3 (0.7) £19 (£42) 0.7 (1.1) £51 (£90)
Primary care 37.1 (39.7) £1233 (£974) 68.6 (46.3) £2354 (£1285)
PD medication 0 (0) £0 (£0) 12.8 (9.9) £388 (£533)
Other medications 5.6 (8.4) £74 (£188) 11.3 (10.8) £221 (£1722)

(

Total

£2001 (£2000)

£5022 (£4058)

RS HERE L EBIREE OB BT BEHFAM E B HOEL, wIhd p <00l THAETHS

kF v TN o

* ABEZZE - 72888 (accident and emergency; A&E) %5 DA% &,

(VoG A MYy ZHGE (1,000 MKEDT— A
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Decreased Noradrenaline Transporter Density in the Motor Cortex of Parkinson’s Disease

Patients

**Michael Sommerauer, MD, Allan K Hansen, MD, Peter Parbo, MD, Tatyana D. Fedorova, Karoline Knudsen, MSc, Yoon Frederik-
sen, PhD, Adjmal Nahimi, MD, PhD, Michael T. Barbe, MD, David J. Brooks, MD, DSc FRCP(UK), FMed Sci (UK), and Per Borgham-

mer, MD, PhD

*Aarbus University Hospital, Department of Nuclear Medicine and PET Centre, Aarbus, Denmark

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

28— Y V¥ (Parkinson’s disease; PD) J#H OHMR T,
HEHEFIZBTH /0T FLF Y ¥ LNV DT A3 &
NTW5o WA, Friz MRS 2R HREE 20,
PET % I\, invivo T/ V7 FL 3 U AEBIHEM#E &
U OFERE Z FE RIS TEX 5 X9 I o720 AFZED
HItiZ, PD & DBH "C-MeNER ##5 % 3Fili 5% 2 &
Thbo Fin, VB L ORRABREA WO PD B3 30
Bl EAEE R IR 2 Pl RS, v T FLdy v
b7 Y AKR—5 —OFFEIY 7Y FTH S "C-MeNER
ICX % PET I ZEEL72e BE/ VT FLFY » b
7 v AKR—% —if %, Statistical Parametric Mapping %

O KEY WORD ©
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HAWTKRZ LV LNV TR L7z, 72, REEICDOW
T, Free-Surfer ¥V 7 b = 7 % H\\CT MRI CalMili L 72,
PD BHTIE, —RKEEIF O "C-MeNER #E &ML L T
BY, CORTIRREAREILBHETRE o720 —TF
MO IR TR ZEIEA SN LD o720 T 7N —
TIRNTTIE, Hoehn & Yahr (HY) WA EWEZITZ L,
""C-MeNER #5 L T 23HE TH o720 PD Tld, —kE
BT AR E 2 VT KL+ AR S A i85S
L, PDIHII&E DBENALN D,

(B53R - ¥R FHD

IN=F2VU R, JITFRLFUY, EFHEF



Table 1 ER&E KURKRAVITE

HC (n=12) PD (n = 30) Pe
Age 67.3 6.3 66.6 + 9.1 ns?
Sex (male/female) 9/3 22/8 ns®
Sniffing sticks, correct 111+28 71+27 <0.0012
GDS-15, total 02+04 1.0+1.4 ns®
MoCA, total 28.3+09 268 +2.2 ns®
PD characteristics
Disease duration (years) 6.4+43
Hoehn & Yahr 23+05
MDS-UPDRS I, total 36.1+115
LEDD (mg) 620 = 404
RBD (yes/no) 16/14

GDS-15 = Geriatric Depression Scale, HC = i ¥ xf O # 8 #, LEDD
=LK P85 1 H A & MDS-UPDRS III = Movement Disorder
Society Unified Parkinson's Disease Rating Scale Part TIT (i ) F§ 58 ),
MoCA = Montreal Cognitive Assessment, ns =3EA &, PD =/%—F
Y V9%, RBD = REM [EIRITEIFHAE (REM sleep behavior disorder)

CRF A M)y 7HE (Student  FRE) o

® ) 8T A M) v ZHGE (Mann-Whitney Hi5E) o

6 ME s

Figure 1 PD BEDEHFICHFD 'C-MeNER #EEET. "C-MeNER & #D HC #EE L L& LT PD & TERICEBLRI L
 (tIRE), LBTRLTWD., Yy /id RIEIOMEDP < 0.005 GEFE) $LUUTAX—DRME P < 0.05 (family-wise error
MIE) ICHWT (tHRE), Statistical Parametric Mapping 12 (SPM 12) TfE8IL7z. (A) £ PD &% 30 fil& HC #E8& 12 6lED
#, (B) Hoehn & Yahr (HY) ®H#A< 25 0 PD && (&, 154) & HY fmHi= 25 0FE (B, 154) & HC #EaE 12 4]&
B UEY T I —T . HY REE< 25 O PD BETIE, BfEp <0.005 GEFELE (1&E) ORI &I TAR—LNILTHIEE
FTITRLTWS (I FARZ—LNILO family-wise error #1E#, BIBEBA TETLIET TAX—DRED2/z7280), HC =f@Ex358, PD

=N—F2V R,
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*ENIAFICHBBE SN TVET,

Movement Disorders Vol. 33 No. 4

Foreword

At a crossroads: Revisiting mild cognitive impairment in Par-
kinson’s disease

Daniel Weintraub, et al.

Movement Disorders March 2018 33: 501-502

Reviews

Evolution of diagnostic criteria and assessments for Parkinson’s
disease mild cognitive impairment

Jennifer G. Goldman, et al.

Movement Disorders March 2018 33: 503-510

Initial cognitive changes in Parkinson’s disease
Daniel Weintraub, et al.
Movement Disorders March 2018 33: 511-519

Strengths and challenges in conducting clinical trials in Parkin-
son’s disease mild cognitive impairment

Irene Litvan, et al.

Movement Disorders March 2018 33: 520-527

Biomarkers for cognitive impairment in Lewy body disorders:
Status and relevance for clinical trials

Andrew Siderowf, et al.

Movement Disorders March 2018 33: 528-536

Research Article

xParkinson disease with and without dementia: A prevalence
study and future projections

Rodolfo Savica, et al.

Movement Disorders March 2018 33: 537-543

*Assessing cognitive dysfunction in Parkinson’s disease: An
online tool to detect visuo-perceptual deficits

Rimona S. Weil, et al.

Movement Disorders March 2018 33: 544553

Reviews

Facial emotion recognition in Parkinson’s disease: A review and
new hypotheses

Soizic Argaud, et al.

Movement Disorders March 2018 33: 554-567

Viewpoints

Iron as a therapeutic target for Parkinson’s disease
Caroline Moreau, et al.
Movement Disorders March 2018 33: 568-574

Is there a role for MR-guided focused ultrasound in Parkinson’s
disease?

Ying Meng, et al.

Movement Disorders March 2018 33: 575-579

Hot Topics

Identification of neuronal autophagy regulators: Combined use
of iKAP and THANATOS

Leilei Chen and Junxia Xie

Movement Disorders March 2018 33: 580-581

Synaptotagmin-11 is a novel hotspot in the pathogenesis of Par-
kin-linked Parkinson’s disease: New implications for clinical
targeting
Hossein Sanjari Moghaddam and Mohammad Hadi Arabi
Movement Disorders March 2018 33: 582

Research Articles

xEvaluation of salivary heme oxygenase-1 as a potential bio-
marker of early Parkinson’s disease

Wei Song, et al.
Movement Disorders March 2018 33: 583-591

*Nigrostriatal dopamine transporter availability in early Par-
kinson’s disease

Patrik Fazio, et al.

Movement Disorders March 2018 33: 592-599

MRI supervised and unsupervised classification of Parkinson’s
disease and multiple system atrophy

Patrice Péran, et al.

Movement Disorders March 2018 33: 600-608

Gait initiation is influenced by emotion processing in Parkin-
son’s disease patients with freezing

Giovanna Lagravinese, et al.

Movement Disorders March 2018 33: 609-617

Association between serum hepcidin level and restless legs
syndrome

Yves Dauvilliers, et al.

Movement Disorders March 2018 33: 618—627

Age- and CGG repeat-related slowing of manual movement in
fragile X carriers: A prodrome of fragile X-associated tremor
ataxia syndrome?

Ryan Shickman, et al.

Movement Disorders March 2018 33: 628—636

Brief Reports

a-synuclein (SNCA) but not dynamin 3 (DNM3) influences age
at onset of leucine-rich repeat kinase 2 (LRRK2) Parkinson’s
disease in Spain

Rubén Ferndndez-Santiago, et al.

Movement Disorders March 2018 33: 637-641

Multitarget transcranial direct current stimulation for freezing
of gait in Parkinson’s disease

Moria Dagan, et al.

Movement Disorders March 2018 33: 642—-646

Multiple System Atrophy and Apolipoprotein E
Kotaro Ogaki, et al.
Movement Disorders March 2018 33: 647-650

Movement Disorders Vol. 33 No. 5

Foreword

The Movement Disorders Journal Conference 2018
Jose A. Obeso
Movement Disorders March 2018 33: 659

Reviews

Disease Modification in Parkinson’s Disease: Current
Approaches, Challenges, and Future Considerations
Anthony E. Lang and Alberto J. Espay

Movement Disorders March 2018 33: 660-677

Disease Modification for Parkinson’s Disease: Axonal Regen-
eration and Trophic Factors

Jeffrey H. Kordower and Robert E. Burke

Movement Disorders March 2018 33: 678-683

Targeted Therapies for Parkinson’s Disease: From Genetics to
the Clinic

S. Pablo Sardi, et al.

Movement Disorders March 2018 33: 684-696

Viewpoints

Elephants, Parkinson’s Disease, and Proof-of-Concept Clinical
Trials



Jesse M. Cedarbaum
Movement Disorders March 2018 33: 697

Conclusion

Conclusions
Jose Obeso and A. Jon Stoessl
Movement Disorders March 2018 33: 684-696

Editorial

Vitamin Bl12 and Parkinson’s Disease: What Is the
Relationship?

Francisco Cardoso
Movement Disorders March 2018 33: 702-703

Scientific Perspectives

A Proposed Circuit Computation in Basal Ganglia: History-
Dependent Gain

Eric Allen Yttri and Joshua Tate Dudman

Movement Disorders March 2018 33: 704-716

Reviews

New Developments in Genetic Rat Models of Parkinson’s
Disecase

Rose B. Creed and Matthew S. Goldberg

Movement Disorders March 2018 33: 717-729

Genotype-Phenotype Relations for the Parkinson’s Disease
Genes Parkin, PINKI1, DJI: MDSGene Systematic Review
Meike Kasten, et al.
Movement Disorders March 2018 33: 730-741

MDS Commissioned Reviews

Quality of Life in Huntington’s Disease: Critique and Recom-
mendations for Measures Assessing Patient Health-Related
Quality of Life and Caregiver Quality of Life

Tiago A. Mestre, et al.

Movement Disorders March 2018 33: 742-749

Viewpoints

Why Palliative Care Applies to Parkinson’s Disease
Raquel Bouc,a-Machado, et al.
Movement Disorders March 2018 33: 750-753

The Good, the Bad, and the Ugly of Medical Information on the
Internet

Ryul Kim, et al.

Movement Disorders March 2018 33: 754-757

Hot Topics

Targeting Aged Astrocytes May Be a New Therapeutic Strategy
in Parkinson’s Disease

Kirsten M. Scott and Caroline H. Williams-Gray

Movement Disorders March 2018 33: 758-759

Beta Oscillations and Indirect Pathway Spiny Projecting
Neurons: A Selective Neuronal Mechanism Linked to Parkinso-
nian Pathophysiology?

Antonella Macerollo and Matt J. N. Brown

Movement Disorders March 2018 33: 760

Levodopa-Induced Dyskinesia: “TRAP”ping the Culprit
Shweta Prasad and Pramod Kumar Pal
Movement Disorders March 2018 33: 761

Research Articles

*Vitamin B12 and Homocysteine Levels Predict Different Out-
comes in Early Parkinson’s Disease

Chadwick W, et al.
Movement Disorders March 2018 33: 762-770

xLongitudinal Change of Clinical and Biological Measures in
Early Parkinson’s Disease: Parkinson’s Progression Markers
Initiative Cohort

Tanya Simuni, et al.

Movement Disorders March 2018 33: 771-782

*Spinal Cord Stimulation Therapy for Gait Dysfunction in
Advanced Parkinson’s Disease Patients

Olivia Samotus, et al.

Movement Disorders March 2018 33: 783-792

Stool Immune Profiles Evince Gastrointestinal Inflammation in
Parkinson’s Disease

Madelyn C. Houser, et al.

Movement Disorders March 2018 33: 793-804

A Selective Phosphodiesterase 10A Inhibitor Reduces L-Dopa-
Induced Dyskinesias in Parkinsonian Monkeys

Goichi Beck, et al.

Movement Disorders March 2018 33: 805-814

Neuroprotective Effects of Creatine in the CMVMIJD135 Mouse
Model of Spinocerebellar Ataxia Type 3

Sara Duarte-Silva, et al.
Movement Disorders March 2018 33: 815-826

*Pedunculopontine Nucleus Cholinergic Deficiency in Cervi-
cal Dystonia

Karin Mente, et al.

Movement Disorders March 2018 33: 827-834

Brief Reports

Are the MDS-UPDRS-Based Composite Scores Clinically
Applicable?

Attila Makkos, et al.

Movement Disorders March 2018 33: 835-839

Selection of Normative Group Affects Rates of Mild Cognitive
Impairment in Parkinson’s Disease

Kathryn A. Wyman-Chick, et al.

Movement Disorders March 2018 33: 839-843

Neurological adverse event profile of magnetic resonance
imaging—guided focused ultrasound thalamotomy for essential
tremor

Paul S. Fishman, et al.

Movement Disorders March 2018 33: 843-847

Movement Disorders Vol. 33 No. 6

Reviews

Levodopa: A New Look at An Old Friend
C. Warren Olanow and Fabrizio Stocchi, et al.
Movement Disorders March 2018 33: 859-866

Motor Complications in Parkinson’s Disease: Striatal Molecular
and Electrophysiological Mechanisms of Dyskinesias

Barbara Picconi, et al.

Movement Disorders March 2018 33: 867-876

Levodopa Treatment and Dendritic Spine Pathology
Haruo Nishijima, et al.
Movement Disorders March 2018 33: 877-888

Animal Models of L-Dopa-Induced Dyskinesia in Parkinson’s
Disease

M. Angela Cenci and Alan R. Crossman

Movement Disorders March 2018 33: 889-899

27



28

*ENIAFICHBBE SN TVET,

Medical and Surgical Management of Advanced Parkinson’s
Disease

Angelo Antonini, et al.

Movement Disorders March 2018 33: 900-908

Motor and Nonmotor Complications of Levodopa: Phenomenol-
ogy, Risk Factors, and Imaging Features

K. Ray Chaudhuri, et al.

Movement Disorders March 2018 33: 909-919

Viewpoint

New Drugs for Parkinson’s Disease: The Regulatory and Clini-
cal Development Pathways in the United States

Karl Kieburtz, et al.

Movement Disorders March 2018 33: 920-927

Research Articles

Long-Term Safety and Efficacy of Levodopa-Carbidopa Intesti-
nal Gel in Advanced Parkinson’s Disease

Hubert H. Fernandez, et al.

Movement Disorders March 2018 33: 928-936

Reviews

Voluntary Inhibitory Motor Control Over Involuntary Tic
Movements

Christos Ganos, et al.

Movement Disorders March 2018 33: 937-946

Viewpoints

Does Deep Brain Stimulation of the Subthalamic Nucleus
Prolong Survival in Parkinson’s Disease?

Maria Fiorella Contarino, et al.

Movement Disorders March 2018 33: 947-949

Research Articles

Inhibition Is Impaired in Children With Obsessive-Compulsive
S ymptoms but Not in Those With Tics

Christian Mancini, et al.

Movement Disorders March 2018 33: 950-959

*Clustering of Motor and Nonmotor Traits in Leucine-Rich

Repeat Kinase 2 G2019S Parkinson’s Disease Nonparkinsonian
Relatives: A Multicenter Family Study

Tiago A. Mestre, et al.

Movement Disorders March 2018 33: 960-965

*Application of the Movement Disorder Society Prodromal Cri-
teria in Healthy G2019S-LRRK2 Carriers

Anat Mirelman, et al.

Movement Disorders March 2018 33: 966-973

*Short- and Long-Term Cost and Utilization of Health Care
Resources in Parkinson’s Disease in the UK

Sharada Weir, et al.

Movement Disorders March 2018 33: 974-981

Molecular Changes in the Absence of Severe Pathology in the
Pulvinar in Dementia With Lewy Bodies

Daniel Erskine, et al.

Movement Disorders March 2018 33: 982-991

A Novel Missense Mutation in GRIN2A Causes a Nonepileptic
Neurodevelopmental Disorder

Ana Ferndndez-Marmiesse, et al.

Movement Disorders March 2018 33: 992-999

Randomized, Clinical Trial of RT001: Early Signals of Efficacy
in Friedreich’s Ataxia

Theresa Zesiewicz, et al.

Movement Disorders March 2018 33: 1000-1005

Brief Reports

*Decreased Noradrenaline Transporter Density in the Motor
Cortex of Parkinson’s Disease Patients

Michael Sommerauer, et al.

Movement Disorders March 2018 33: 1006-1010

Alteration of Nociceptive Integration in the Spinal Cord of a Rat
Model of Parkinson’s Disease

Keri-Ann Charles, et al.

Movement Disorders March 2018 33: 1010-1015

Full Sequencing and Haploty pe Analysis of MAPT in Parkin-
son’s Disease and Rapid Eye Movement Sleep Behavior
Disorder

Jiao Li, et al.

Movement Disorders March 2018 33: 1016-1020

Movement Disorders
A#AERR Vol. 6 No. 4

TE - HE: TA)— - NTUY DT - DvNUBAERE
112-0002 EREBXRX/NAII 1-28-1  /INAJIIREIL 4F
&% 03-3830-1221 (KXK), FAX 03-5689-7276

Wiley Publishing Japan K K. & k& REL£ T,

AREEDOBEAREERIE International Parkinson and Movement Disorder Society OFFa]%

/FCIAV— - NTVw2 T - DO PR LTNETD,

FREREBLICISH O DE R ZILOVFIRERRY T DIEMEMZHRF T HEOBHDTLETH, John
Wiley & Sons A/S EXKVTAU— - NTVwI 2T - Dv/\>, BABRREEREDV\DRD

EFEEOODOTIRBL, ZTOBROTESERSEZRITHEDTREDYELA.

F7z, BESNTODRBICEATICEITIZRARBES KBS, A% BENOBRDY

EENDBADPDHYET, BEFHIOFEBICOVWTRERRINEEZISRIEZ,

AEODANRZRETCHES - BHl - BETHIEZHLET,





