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A Preoperative Metabolic Marker of Parkinsonian Apathy Following Subthalamic

Nucleus Stimulation

Aude Gesquiére-Dando, MD,*** Eric Guedj, MD, PhD, Anderson Loundou, PhD, Romain Carron, MD, PhD, Tatiana Witjas, MD,
Frédérique Fluchére, MD, Marie Delfini, PsyD, Laura Mundler, MSc, Jean Regis, MD, Jean-Philippe Azulay, MD, PhD, and

Alexandre Eusebio, MD, PhD

*APHM, CHU Timone, Department of Neurology and Movement Disorders, Aix Marseille Université, Marseille, France
**Institut de Neurosciences de la Timone UMR 7289, Aix Marseille Université CNRS, Marseille, France

28— F ¥V Uk (Parkinson's disease; PD) B &I BT
5 HUR T % o i 5 8 f1 WAy (subthalamic nucleus deep
brain stimulation; STN-DBS) 21k vy, #l7#212 apathy D %6
HWRRD LN T WD, it D apathy O JFIRIZ DTk
% BEMAHRN TV D05, B E 7212 B33 U ED)
PSANOWEDHINTH S L DRHAPEFE I TH L, &K
e Tix, Zhoichnz, apahy & 7% ) R WiliHT 0%
KEFAET D EDRFZN Tl TNEZRAET 5720,
BEZ Va7 F 2 7V 3 — A By T R g
(positron emission tomography; PET) % ] \», PD (2 %}
3 % STN-DBS 1% @ apathy @ 5& 3112 B 3 3 % 1l i £ 3
INE — ¥ DREE T RARTZo

i R 1Y 72 apathy % £ b 7% v PD M & 34 B 12 K L,
BEZ LA TFFF Y/ a— A PET % STN-DBS Ol
RIC9EM L, Tl 1461412 apathy O 4 8 % 384 L 72
K27 vV XN=2D4&)PET T R %, 14% 0 apathy
SEHRE LIERPUERE & oM CRER L L 72 (p < 0.005,
75 A% —THIE) .

Movement Disorders, Vol. 30, No. 13, 2015, pp. 1767-1776

BE8H (235%) 2Hlifk apathy 25788 S 7z, B
REDUH B L O B33 UEEIPESEA OWEIZOWT, iy
#% apathy ZEBLUEFHE & IEFEBLE AT & ORI IO
LN h oz, itk apathy FEBLEFE R B W TREA
ARICEWZ A5 =05 /A, B B8R
BF), MISEZE, B, AR, L K%, widsar R B g
TE, TRSEBNCERO SNtz RHHE> 681K D, i
#% apathy %8BT % L E 2 b5 BH % RIE 100%, FF
L 88.5% CTHIPITE 720
AF5TIix, PDIZxF$ % STN-DBS # @ apathy 12 [ §
DT ORE ST — 12T U720 ARFFE 08 5,
apathy & 7% ) R T WHRHKHOAFLEAIRIER S 725, ThI
Mz, JEWE o SEH D% T S apathy D5 & 4 & 7> T
WBHREED D 5 o

B2 R HFH &)

O KEYWORD © /S—F>V > K, apathy, #RERT#&#I%, FDG PET, FRI~x—H—

Table 2 WFOFBRRRIFHEE KOBREEEICKTT D STN-DBS DR

Postoperative Apathy Group

Change Pre-Post Apathy
Versus Non-apathy

Postoperative Non-apathy Group

M+12 M+12
Postoperative Change P Postoperative Change P

Preoperative “On-Stim” Pre-Post Value  Preoperative “On-Stim” Pre-Post Value P Value
UPDRS IIl ‘off 350 = 141 154 +50 —19.6 =125 0.017 257 =103 13.0 =91 —127 = 11.3 <0.001 0.309
LEDD, mg 1231 = 603 744 = 282 —487 = 604 0.017 1036 = 419 629 = 368 —450 + 369 <0.001 0.529
Agonist 207 = 174 89 £ 133 —105 =193 0.273 230 = 140 114 =127 —113 = 144  0.002 0.721

dose, mg

MDRS 1391 27 138 %5 —-11*+49 0624 1379 +52 138 =*5 05=*44 0522 0.415
BDI M5+72 139+ 44 24 =87 0.156 79 £ 47 94 + 86 14 +94 0.756 0.013
NMFs ‘off’ 36 22 12+ 14 —-21+23 0.045 45+ 3.0 18 +30 —-18 + 34 0.045 0.949
NMFs ‘on’ 07 £09 00+ 00 —07 £ 09 0.102 07 £12 03 +07 -05+ 11 0.084 0.420

B pEIEKFTRLTW A,
UPDRS = Unified Parkinson's Disease Rating Scale, LEDD = LK K738 1 H IR, BDI=Xv 279
ORI B (Beck Depression Inventory), NMF = non-motor fluctuation



Table 1 HERFBFICHITHARIOBEER

Postoperative

Postoperative Non-apathy

Apathy Group Group P Value
Patients, n 8 26
Sex (male) 6 21 0.728
Age at surgery, y 649 = 3.8 62.0 = 9.0 0.568
Disease duration, y 13.0 = 4.8 9.0 + 3.8 0.039
UPDRS | 22 *+13 1.3+ 1.1 0.057
UPDRS Il “off” L-dopa 175 = 4.8 16.2 = 8.4 0.214
UPDRS Il “on” L-dopa 56 = 35 2.7 + 3.1 0.027
UPDRS Il “off” 35.0 = 141 257 =103 0.070
UPDRS Il “on” 92 + 46 50 =54 0.014
Improvement in UPDRS Il % 741 = 5.6 81.1 =189 0.040
UPDRS VA 1915 31 x241 0.114
UPDRS Vb 24 =11 3217 0.167
Hoehn-Yahr “off” 3.0=*+038 24 =07 0.040
Hoehn-Yahr “on” 22 *05 1308 0.009
Schwab England “off” 68.7 = 12,5 729 =123 0.342
Schwab England “on” 943 £ 5.3 958 = 5.8 0.428
MDRS 139.1 £ 2.7 1379 = 5.2 0.870
LARS —-31 =40 —331 + 37 0.122
BDI 15 +72 79 =47 0.137
LEDD, mg 1230.6 + 603.4 1035.6 = 419.4 0.360
Agonist dose, mg 2071 = 1742 2304 + 1401 0.755
Hamilton anxiety scale 49 * 40 49 * 40 0.884

(psychic score)
Hamilton anxiety scale 1.1 x1.1 1.1 =21 0.314
(somatic score)

NMF “off” 3.6 =22 45+ 3.0 0.634
NMF “on” 0.7 = 0.9 0.7 +1.2 0.766
PDQ 39 58.9 + 28.1 52.8 =17.8 0.399

HER pHEIKRFETRL TV,

LARS = Lille Apathy Rating Scale, UPDRS = Unified Parkinson's
Disease Rating Scdle, MDRS = Mattis Dementia Rating Scale, BDI
=Xy 279 2Fli K% (Beck Depression Inventory), PDQ =
Parkinson's Disease Questionnaire, NMF = non-motor fluctuation,
LEDD = L 7K K 38 1 H AR

Figure 2 (A) fiif4 apathy RIREBEEHC BV THIBTIC/CEITT
EDPRBOHONI=T TAR—, fiitk apathy FERIREEFEOLLR
(o <0.005, WIEH). (B) MBEOMBTICHITDFEENLIZTZ
AR —OREHME (ERIDEETFIE). M apathy RIREERT
FRBEDPBERICEL. ZEFBERE (ROC) #hfRIC K HHH

DHY N TEEHIRTRT
Figure 1 STN-DBS 0 1 &#Ic 513 34 ENE A7 (PDQ g ~

39) &apathy (LARS A7) LOROBREARIEDIER (0=
0.012, r=0.493). Apathy PBEZETHHEEIFE, £FOHE
PEWNZENRENTL B, PDQ = Parkinson's Disease
Questionnaire, LARS = Lille Apathy Rating Scale, STN-
DBS =4RPK T 0D B BRI EAAMT
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L-Dopa Increases o-Synuclein DNA Methylation in Parkinson’s Disease Patients

In Vivo and In Vitro

Ina Schmitt, PhD,*** Oliver Kaut, MD, Hassan Khazneh, Laura deBoni, MD, Ashar Ahmad, Daniela Berg, MD, Christine Klein, MD,

Holger Frohlich, PhD, and Ullrich Wiillner, MD
*Department of Neurology, UKB, Bonn, Germany

**German Center for Neurodegenerative Diseases (DZNE), Bonn, Germany

a¥ X7 VA VOBETRERIEN AT L L, Kk
8= 9% (Parkinson’s disease; PD) 25iF56 S 115,
AL T IS O, HF 2 o-synuclein &z T D X F VAL
DEALITINFEYE PD L BT S WD S 0, WA
Y= —=1Z% Y ) B EDWHATERT VS,

N5 P PD B3 490 B 35 & OV F b B 4k B 485 Bl
D ARMIM 2 v, TR K 3% AL P DNA 125 v T
a-synuclein ® X F WAk % FEMIC M E L 720 F 77,
o-synuclein @ X F A LB L OFFIHT5H LA Fo8 (L-
F2%) g%, BB B TH L7,

IFEME PD B T3 a-synuclein D& X F VAL 25 A 5
o PR, A, SRIERS OENTHEIPE (rs3756063) O
%R LM %R L7z a-synuclein @ X FLALIC & 1 fi
TWREERE L IGETE PD B L AT E, FRREIZ B

Movement Disorders, Vol. 30, No. 13, 2015, pp. 1794—-1801

T74%, MT78% Tdh o7z o-synuclein d X F AL
EEHEO L-F 35 % 5200 5 05T PD B E T EA
LCTwihe T/, L-F20g, BEHEEMBICBVT o
synuclein £ > & > 1 D X F IV 2 BREIIZFHEIE L 72
HERR - mm -
a-synuclein d X F AL L OV, BAEREE, PERI, 4E#,
rs3756063 D fxf BUIAKAF L T /2o L-F /3D Pk
i, R332 Uik E L CoRRICEES Y, =Y
VIATAVIRETTI=Ty MR BOOLN, Z
NFE TOMFETHE SN TV PD & DL I
B 5 a-synuclein DL X F VAbIE, BLETZHATIS L TWw»
o7z L-E2SOERIC L @G s Tn/z L 2
5N 5B, o-synuclein ® X FVALIZ T % T 1E, JEPD
BELZZYLIFRECRET 201 VH, Wizt &l
REICE S THHZRY — VTR BEEZBND,

(B53R : B¥or  1E5L)

OKEYWORD @ /S—+>V i o¥XI LA, DNADXFIL, ma L-K/S

Figure 2 SNCA(i1) DAF LIS T D L-N/NDFE, L-K/ KBGO0 PD &E 6 flH 5L /z15%E PBMC % L- /Y10 uM(10/48)
F/EBIE T A8 BERMIEL, DNA DX FIL{E (A, B) &£ mRNA IR (C) 29 L7z (A) XFIALDIFHYLIL (14 HFTd RTD
CoG EFaM&E]) |13 L-R/\MUIBRICEEL (0 =0.02), (B) CpG 17~23 TIFERENRDONE (DR{EH P <0.05). (C) L-N
JXAIBICZ KV, SNCA O mRNA FIRLNJVFERICIE T U7z, M3z L TEMELZ 3 EIOTEER PCR OFHE (o < 0.001). PBMC =%
Ty MmEEAmAE (peripheral blood mononuclear cells), PD =/S—F>V > i, mMRNA=Xvt>Pv—RNA, CoG=>r>>/J7
Z2 - XYL FF R (cytosine/guanine dinucleotide), PCR =R XS —&§Ex it (polymerase chain reaction)
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Rasagiline for the Symptomatic Treatment of Fatigue in Parkinson’s Disease

Thien Thien Lim, MD,* Benzi M. Kluger, MD, MS, Ramon L. Rodriguez, MD, Irene A. Malaty, MD, Rafael Palacio, Jr. MD,
Oluwadamilola O. Ojo, MBBS, Shnehal Patel, MD, Yogesh Gujrati, MD, Benjamin Nutter, MS, Camille Swartz, BA,

Carol Hennessy, MSN, and Hubert H. Fernandez, MD
*Cleveland Clinic, Cleveland, Obio, USA

W7 1E /8 — % >~ v (Parkinson’s disease; PD) H#
RO 40~50% 12 A b, FARBEREEREEO ER E %o
Twb, Lo L, Hke LTS, Shizd 0%
FHRPEALRE SN2 b DAL 2\

SEOFHB R “EERT 7 AR5 BB TI,
rasagiline 75 PD & DJE 5 2 LT 2 G5 & Mat L
720 WBRE % rasagiline 1 mg/ HEEF 721375 € KRB
AEZSE D AT, 12 BHBE U7z, FEEHEEH
Modified Fatigue Impact Scale @ REEBI4GREA 5 12 B H F
THZAbE L7z,

Movement Disorders, Vol. 30, No. 13, 2015, pp. 1825—-1830

HER --mmmmmmmmmmmmmmmmmmmmmmmeemeommooooo oo
PD % 30 (9 bW 16 B) ZMEIELILL (rasagiline
BE16 B & 77 L ARBELAB]), TRODEBHIZBIT S
& B BA 4R 1K © Modified Fatigue Impact Scale @ & 3 7 1%
67+15 Td - 72, Rasagiline #if (12 KA » ) <Tik, 7
TR B5RA VM) LHKLT, RAEBRHGR?S
12 #8 A F T® Modified Fatigue Impact Scale D3 2 2 7
WCHBERYEDRD Sz (p = 0.003),

1 Bttt iaininininiaiily
Z DTy ER T, rasagiline 1 mg/ H1Z X 0 957258
#L72o GHOMBEMRT 5720, X0 KB L Il

FACHIR T T LD Do

E5aR 1 LA
O KEYWORD © rasagiline, /S—*>V &, EF
Table 2 FEHKLVRIRWFHEER OFER
Placebo Rasagiline 1 mg
P Value for
Baseline 12 Weeks Baseline 12 Weeks Difference
Median Median Median Median Between
Endpoint (IQR) (IQR) P Value (IQR) (IQR) P Value Groups Cohen’s D
MFIS-Total 63.5 (54.25, 80) 55 (51, 67) 0.028 69.5 (61.75, 72) 57.5 (43.75, 67.5) 0.028 0.003 1.36
MFIS Physical 31 (28, 36) 29 (21, 31) 0.037 31 (26.5, 33.5) 27.5 (22.5, 30) 0.041 0.003 1.4
subscore
MFIS Cognitive 28 (21, 39) 21.5 (17, 30.25) 0.029 30 (24, 33.5) 30.5 (22, 34.5) >0.99 0.026 1.01
subscore
MFIS Psychoso- 6 (5, 8) 5.5 (4.75, 6.25) 0.09 6 (5.5, 9) 63,7 0.032 0.005 1.46
cial subscore
FSS 47 (42, 50) 50 (36, 53) 0.97 52 (45.25, 57) 39 (29.75, 52.5) 0.01 0.027 112
MFI 61 (56, 71) 60 (57, 68) 0.062 63 (58.25, 68.75) 58 (52.5, 67) 0.27 0.04 0.96
General fatigue 11 (9.25, 12) 10.5 (9, 12) 0.90 11.5 (10.25, 12) 10.5 (9.25, 11.75) 0.14 0.24 0.48
subscore
Mental fatigue 11.5 (9.25, 12.75) 10 (9.25, 12) 0.45 12 (10.25, 12.75) 11 (9.25, 12) 0.13 0.093 0.69
subscore
Physical fatigue 13 (12, 14) 13 (12, 14) 0.62 12.5 (12, 14) 12 (11.25, 14.75) 0.47 0.39 0.32
subscore
Reduced activity 12 (11, 13) 12 (11.25, 12.75) 0.73 13 (11, 13.75) 11 (9.25, 12) 0.19 0.21 0.59
subscore
Reduced motiva- 12 (10, 13.75) 12 (11.25, 13) 0.94 12 (10, 14) 12 (10.25, 12.75) 0.31 0.50 0.31
tion subscore
PASAT score 1.11 (0.81, 1.35) 1.18 (1.09, 1.28) 0.45 1.12 (1, 1.33) 1.12 (1.08, 1.25) 0.68 0.26 0.11
Hand grip 26.95 (11.75, 33) 26 (24, 35) 0.093 30 (19.23, 36.75)  26.5 (15.83, 56.25) 0.46 0.17 —0.44
strength
Finger tapping 1.55 (1.24, 1.96) 1.53 (1.23, 2.05) 0.50 1.23 (1.07, 1.68) 1.15 (1, 1.52) 0.38 0.29 -0.39
STAI 69.5 (52.25, 96.5) 64 (51.5, 79.75) 0.40 84 (59.5, 91.5) 71.5 (44, 94.75) 0.59 0.30 0.68
BDI-II 9.5 (8, 17.75) 9 (5, 16) 0.06 15 (11.25, 21.5) 9.5 (2.75, 16.25) 0.15 0.018 0.83
AES 21.5 (19, 25.75) 21 (20, 22) 0.53 22.5 (20.25, 23.75) 20.5 (20, 22.5) 0.66 0.45 0.32
PDSS 98.25 (75.25, 111.25)  101.5 (82.5, 107) 0.94 92.35 (85.5, 112)  112.75 (95, 120.25) 0.045 0.11 -0.7
PDQ-39 75 (66, 101) 81 (68, 99) 0.13 86 (70.25, 97) 67 (52.5, 87.75) 0.15 0.038 0.94
UPDRS motor 27.5 (19.25, 39.75) 31.5 (28.5, 38.5) 0.55 31 (22, 38.5) 25 (21, 31) 0.066 0.34 0.61

scale

IQR = Pz iEpH
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Clinicopathological Characteristics of Freezing of Gait in Autopsy-Confirmed

Parkinson’s Disease

Tuhin Virmani, MD, PhD,* Carol B. Moskowitz, MS, Jean-Paul Vonsattel, MD, and Stanley Fahn, MD

*Department of Neurology, College of Physicians and Surgeons, Columbia University, New York, NY, USA

T ARIZ/S—F v V9% (Parkinson’s disease; PD)
BEDB~60%ICALND T EMEINTEY, &
N2SEEREEOKT, HE, EHOHOKTORRK &
%o TWwh, ZNETIHEBDOHEFHPD EEDT L A
JREBHEMITONTE 2, ABFZETIE, HMTIEHE L
72 PD A MNRIZT NS ORT %2R L7,

PHEO L E—/MRIZIED W TREESIYIC PD AHER S L
ZEFSBBIIONT, BT LY a—L7 $<A
JE @ 5% $% 1%, Unified Parkinson’s Disease Rating Scale @
HHUOZAIT7THIUETHLI L, FREBHEICK
DR INTVD I L & LT, —loBHkE L 0%
REEDRIERRZ IV, SBEFERS & OIEEEEIR D 5
FEREY] & HETT % 5P L 720

FER -mmmmmmmmmmmmmmmmmommmmmmmmmemmoooo oo oo
BEIZEMITDZY, P20 M DZHIC & 2k

Movement Disorders, Vol. 30, No. 14, 2015, pp. 1874—1884

BHRZIF Tz, T ARDTIERIL, EEERO Y
W93 ERTH o720 T ALDIIEHF W
TEE, W SBTHEEE B3 A <, B
WhEE YAFATVT, REEE R hVdHhEL
7eEd, RERBOXY RErS RSN, XIEOFM
DFEREIE, T ARO KXY RHE AT LEHHE L T,
RRKOVR SRR E, 3 AL L) RS E
BLOETEOMIZ, MBI ONRh o7 ETHE
THEEEOFHWT L ARIZ, HIRBOEEDL E—/ME
A L B B A D - 72,

R

RIAF—PMIBVT, TLARORBORED X OaH
HHEATIE, REO LY —/MEROBIEN 2 BRI T H
SRWOBHEEL LKL EMB L7z R4 ICH#EDT
AR DO L WIEE I, L E—/IMED A SN B
Za—urOEEEMEL,

SRR LA OEFD

OKEYWORD @ T<HE, /S—F>Viik LE—/MEK 7304 R



Figure 2 9 <AZE (FOG) DHEFTICEYT 2 A7 E, ERIRMZBFERS JOIEESERICET 258 E DM, FOG DT,
Unified Parkinson's Disease Rating Scale I8 14 @ FOG DAIF7 &ML, A7 D EFEDHSNIZEABICH T D FDENDREE L
TEH L/ $hbb, B (RAFOLER/ AD7DLEEDHLNERE) PAZWNIE, FOG DETHPERNEEZRT . IROZT—
ARIIELDEEZE RS, FOG DHEITE, ESEIROREREE (A), BRERE (B), BEWERDOFED S FOG DOFIEE TOHARE (C),
BEERORED SRS RGEEDRES COHME (D), BHEROREN DOV AFIXITOREELTOHE (BE), BFERORENSOR
FOARNZFTOREE TCOHE (F), BENERDORIED DIIADA T HHONZETOHRE (G), BEIERDORIED O RAEAEE T HHS
NBETOHE H), ESHEROREISIMO DOREE TOHEM (J), FHLARKN/BE 1 BRAE (K), LUEEH (L) SORBICHEE
iERBDONED >/, — AT, IEROEHRES FOG DKL VEPHRETEDOBICHEE RO SN (). BEEOMEE LARNSHE (7
SLTTOYN) ZRE WThOEEMTTOY M7k, HEHRITICIERFRFES T ZBLE,
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FREFEREDIVEICIEN S ) 7

Is Dominant-Side Onset Associated With a Better Motor Compensation in Parkinson’s Disease?

Jee H. Ham, MD,* Jae J. Lee, MD, Jae S. Kim, Phil H. Lee, MD, and Young H. Sohn, MD

*Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

BE - e
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Table 1

ERIRAVS B EARSAE D

NI Y RSV AR—=%— (DAT) &%

Table 2 RAEAIE KUREBERD NIV bS2AR—K—
(DAT) 7&MD UPDRS Part Il GE#piRE) A7 A\DE

Dominant-Side Non-Dominant-Side P Unadjusted Adjusted?®
(n=57) (n=61) Value
B (SE) P Value B (SE) P Value
Age, years 65.4+7.6 65.8 = 8.6 0.816
Sex, % men 54.4 50.8 0.716 Mean BPnd in the —-1.37(1.90) 0472 —-092(1.92) 0.635
Symptom duration, months 13.6 +10.1 165+140 0218 posterior putamen
MMSE score 274+19 278+16  0.262 Side dominance
UPDRS-motor score, total 18.0 + 8.1 229+10.1  0.005 Nondominant Reference Reference
More affected side 9.0+39 11.2+46 0.005 Dominant —489 (1.70)  0.005 —4.34(1.72) 0.013
Less affected side 3.8+28 5037 0.054
Axial 52+24 6.6 +35 0.013 AEHG, TERI, AREBINE, REsGRoMiaEE (BPnd) THEIE,
Clinical Subtypf?s () 0.986 B = [ = DOHEEE, SE = fEneanse
Tremor-dominant 7 8
Akinetic-rigid 25 26
Mixed 25 27
BPnd in the posterior putamen
More affected side 0.99 +0.35 1.05 = 0.52 0.514
Less affected side 1.43 £0.51 1.46 = 0.57 0.767
Mean 1.21 +0.39 1.25+0.50 0.614

T — 2L TIE + SD.

Figure 1 &HEHEICHFS UPDRS Part Il GE#higsE) 227
EBEBERRD RIS > NS AR—4— (DAT) B AR T B,
BAAICHKAELZ PD B (BB=A) Tl FEBMAICREL
2BE (HBOM) (TN, BEBHBO DAT EEET LD
BEREDHE, UPDRS EEHHEAITIIBREICE,D/Z. D
KOICHER (BEMA/IFEEM) 1& UPDRS EE) A7 ICHE
ERIELED, FERA (BEAI/IFBEM) & DAT EEET OR
EEOMICHAEERIEAR L, UPDRS BEIA D7 ICERELTEIL
BhHD7z,
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