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Integrated Safety of Levodopa-Carbidopa Intestinal Gel From Prospective Clinical Trials

*Anthony E. Lang, MD, FRCPC, Ramon L. Rodriguez, MD, James T. Boyd, MD, Sylvain Chouinard, MD, FRCPC, Cindy Zadikoff, MD,
Alberto J. Espay, MD, John T. Slevin, MD, MBA, Hubert H. Fernandez, MD, Mark F. Lew, MD, David A. Stein, MD, Per Odin, MD, PhD,
Victor S.C. Fung, MBBS, PhD, FRACP, Fabian Klostermann, MD, PhD, Alfonso Fasano, MD, PhD, Peter V. Draganov, MD, Nathan
Schmulewitz, MD, Weining Z. Robieson, PhD, Susan Eaton, PharmD, Krai Chatamra, PhD, Janet A. Benesh, BSMT, and Jordan

Dubow, MD

*Morton and Gloria Shulman Movement Disorders Clinic and the Edmond . Safra Program in Parkinson’s Disease, Toronto Western Hospital and
Division of Neurology, UHN, Division of Neurology, University of Toronto, Toronto, Ontario, Canada
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FT—=F Ny MEFTREIZBWT, LA/ AILE ¥
M%ﬁ%m#W%®&5%%®¢%ﬁi9nH(ﬁ@~
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Bl) 1CA SN, b EHEE ISR S b ok (5%)
EPDIEIR 2%) THotzo AERZDODIZHG D
kS N72EEIZ17% (726]) THY, wDHEEIE
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S L2 ET 522007 =51y M2BWT, i
P L7 CHNZ 34 61 (83%) THY, HH 28l
(0.5%) B35 L [BEDDH %2005 LNz (possibly
related) | & HIWr &7z,
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LA R8I e BSBEGRN R 7 VEl O =4Iz Do
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Table 2 A&/ EEAEFEOCEEER (AE) SXUZFDOBDEER AE (SAE) OFEEEZE (Al PEG-J, 395 )
n (%) n (%)

Any AE 300 (76) Any SAE 68 (17)

Titration period 244 (62) Titration period 33 (8.4)

Maintenance period® 230 (60) Maintenance period® 42 (11)

Persistent 69 (17) Persistent 8 (2.0
AEs occurring in > 5% of patients by PT SAEs occurring in > 1% of patients by PT

Complication of device insertion” 160 (41) Complication of device insertion® 33 (8.4)

Abdominal pain 142 (36) Abdominal pain 17 (4.3)

Procedural pain 107 (27) Peritonitis 11 (2.8)

Postoperative wound infection 104 (26) Device dislocation 9 (2.3)

Incision site erythema 87 (22) Pneumoperitoneum 9 (2.3)

Excessive granulation tissue 86 (22) Postoperative wound infection 7 (1.8)

Procedural site reaction 65 (16) Device occlusion 4 (1.0

Postprocedural discharge 51 (13) Small intestinal obstruction 4 (1.0)

Pneumoperitoneum 24 (6.1)

Incision site pain 22 (5.6)

Abdominal discomfort 20 (5.1)

H—DHELIZONT 1 DL EOFEARFEA T — FEN TS, [HEFHIY (Tication period) I3#% 5 1 ~ 28 HHIZHA LA EHLE LRI, [
F# (Maintenance period) ] 13#¢5-29 HHB X ZNDRRICHAE L72AFHLE RS, [Hi6t (Persistent) ] 1&, JHRFAETINCIEL, HEF
12Dk L TR BN FEEN 7 HUL EO A FEHRL %2R T OLAS =IFFEMERERDO L AR K 8/ AN R AREARIEH 7S VA (LCIG) DT

F—%+t v b, All PEG-T =5 LSRN 2 B 22l (PEG-T) 157%

(ZHEHLS B FEAE

HERRI O BT 382 Bl HEFRN O GAIRE 1,276 HIZK Y, # PEG-T & IIAT 540 H UL B g 1E 180 I TH - 72,
P ZOMFETRINLFHLIIIEALOYA, B, AT, B, BEB I O5MEICb I —FE3hTwi,

a. Prevalence of procedure/device associated AEs
reported by =5% of subjects (All PEG-J)
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& 5 g 3 == 7
0 : T T T F
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Time Post-PEG Procedure (days)
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b.

Prevalence (% of patients)
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Prevalence of procedure/device associated SAEs
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Figure 2 BEZSR (AE) $KUEER AE (SAE) OREMATIER, B—DFERICDNWT 1 DU EOEARZB P I—-RIN TS, AE
FRE [/3—F> V9% (Parkinson’s disease) ] & PD EIROBHIRZEHKL, £2<DBE, FRIREOHERRET 5. Al PEGJ =
BRARBNREZIRE (PEGU) BEREZI/-EZEDT—21 v b, OLAS =3FEMEBRO LR K/ / HILE R/NBREREBRZ LA (LCIG)
DT —&t Y N, UTI =FREEREZE (urinary tract infection)
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Substantia Nigra Hyperechogenicity and Parkinson’s Disease Risk in Patients with Essential
Tremor

*Fabienne S. Sprenger, MD, Isabel Wurster, MD, Klaus Seppi, MD, Heike Stockner, MD, Christoph Scherfler, MD, Martin Sojer, MD,
Christof Schmidauer, MD, Daniela Berg, MD, and Werner Poewe, MD

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

WL DODRDIFRIZB T, REMIRERES T3/ —F
VURRORIEY A7 DN EDHE IR T WS, $77,
HPHAEIRIZ BT A T O — MR IS —F Y VR OR
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ABRBRAAGING |2 T T — RS A3 O N7 ARREVE IR R B 3
BT H8=F 2V VIROMMIFIEY A 7 1%, Ta—
MEIE LD R B N b o Z AR B HEIRE S & DI
WT, 7.00 Th o7z (95%IEHHXIH11.62 ~ 30.34, JEEE:
77.8%, FFEEEE 1 75.6%)

FEER —mmm e
BEOT a—ME LAE, ARBEREREFICBVWTY
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Y= = LTRE R R TWREMAEA Vo 29 BT S
N7z,
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ET ET with abnormal DAT-SPECT PD-on-ET

Figure 1 /N\=F>V RELOAREHREZHOREBICEITDRENDI I—EE, ARICEIT2 T I EEEFIF00 L EEEERT 2.

2 DNOAKR—NTERZHDY bATEIEREIN/Z/zH (Innsbruck DOFEEXTIE 0.18 cm? #8, Tubingen OEEZTIE 0.19 cm? #8), k=
[CRVEHLE  TBEOIO—BE—-HY M 7E=TO—8E ], ET =AKEERE DAT-SPECT =K/3X> NF> AR—4&— SPECT,
PD =/\—#> V>



Table 1 WRBEDOHBRFBFEE LOBHHAEFOT —4&

ET without PD PD-on-ET All P Value®
Baseline SN characteristics
Total no. 45 9 54
SN hyperechogenicity: No. (%) 11 (24.47) 7 (77.8) 18 (33.3) 0.004°
Right SN: Mean = SD, cm? 0.12+0.09 0.21 £0.10 0.14+0.10 0.018
Left SN: Mean = SD, cm? 0.12+0.10 0.22+0.10 0.14+0.10 0.007
Mean SN: Mean = SD, cm? 0.16 = 0.12 0.21+0.10 0.18 +0.13 0.004
Maximum SN: Mean =+ SD, cm? 0.16 = 0.09 0.24 0.1 0.17 =0.10 0.014
Baseline demographic data
Age: Mean = SD, y 66.17 +9.86 61.48 +11.10 65.39 +10.12 0.156
Symptom onset of ET: Mean age + SD, y 43.87 =19.85 47.88 = 15.59 4454 +=19.14 0.593
Disease duration: Mean + SD, y 22.30 +16.12 13.60 +13.19 20.85 = 15.89 0.097
Follow-up data
Age: Mean = SD, y 7251 £9.74 66.75 + 10.51 71.55 +10.01 0.039
No. of women (%) 19 (42.2) 5 (55.6) 24 (44.4) 0.355°
Follow-up: Mean * SD, y 6.33 +1.96 5.27 = 2.36 6.16 = 2.05 0.298
Disease duration: Mean = SD, y 28.64 = 15.58 18.87 £12.92 27.01 = 15.50 0.051
Bain scale: Mean = SD score
Head 0.91+1.74 0.33 +0.71 0.81 =1.62 0.405
Right hand 5.20 +2.37 5.11 £2.09 519230 0.953
Left hand 5.24 +2.39 3.78 = 2.59 5.00 + 2.45 0.079
Right foot 1.02+2.13 0.89 +1.83 1.00 = 2.06 0.757
Left foot 0.84 +2.17 0.44 =1.01 0.78 =2.02 0.974
MDS-UPDRS: Mean =+ SD score
Sum score part | 6.93 + 5.02 6.0 +5.92 6.78 =5.12 0.485
Sum score part Il 8.53+6.13 6.89 = 4.57 8.26 = 5.89 0.576
Sum score part Il 13.41 =10.44 16.67 = 8.92 13.96 = 10.19 0.184
Bradykinesia and rigidity items® 3.51+4.39 6.56 = 5.36 4.06 = 4.67 0.040
Tremor items® 749 =417 7.56 = 2.51 6.68 = 3.93 0.220
NMSS sum score: Mean + SD 21.67 = 21.63 24.56 + 30.4 22.15+23.00 0.991
Sniffin-sticks sum score (identification): Mean + SD 10.19 = 3.07 10.33 4.8 10.25 = 3.35 0.616
No. of patients with RBD (%) 4 (8.9) 1(11.1) 59.3) 1.000°

RRIORE VIR, BEILEICIE Mann-Whitney U BE % FV 2o KT p MEIEHRT =AML R T,
O W HEZ B S Fisher OB ERERMREIC L %o

‘MDS-UPDRS Part Il GEE)EEE) OMUEEE) S X OWEMCE 3 2 2EEOEE (T4hbb, HHE 33, 34, 35, 36, 3.7, 38 DA,

dMDS-UPDRS Part Il GEEjHEGE) ORI 2 2HHOGE (34bb, BH 315, 3.16, 3.17, 3.18 DEED.

SN =H2 (substantia nigra), ET =AHEVEIRIE (essential tremor), PD =/%—3 > V¥ (Parkinson’s disease), PD-on-ET = ARHEVERIRHEE 12
BUIFL8=F 2 VIROFHBIIE, SD =1EH#E(F 72, MDS-UPDRS = Movement Disorder Society Unified Parkinson's Disease Rating Scale, NMSS

= Non-Motor Symptoms Scale, RBD = REM HERITEIEEE (rapid eye movement sleep behavior disorder)

Table 2 FHERFIAITICARBIERE M SN TOEREBICE T B/3—F 2V RO RIESR

No. of Patients

SN Echogenicity ET without PD PD-on-ET RR (95% ClI) P Value®
Analysis based on results of clinical examination
SN+ 11 7 7.00 (1.62-30.34) 0.004
SN— 34 2
Analysis based on DAT-SPECT results
SN+ 9 9 6.00 (1.85-19.50) 0.001
SN— 33 3

CHSTPEIZBE S % Fisher OEEMERMUEIZ L 50 K0 p UEHEHEA B2 R,

SN =B, ET =AU, PD =/3—F Y V9§, PD-on-ET = KEUIRKBF BT 5/3—F 0V VOISR, RR =Hx) 27,
CI =ZHXH, SN +=HEoTa—HE LA (T4bb, BEOTI—MES Innsbruck DJtiF%Tld 0.18 cm? ¥, Tiibingen D ik Tid 0.19
cm’ ), SN— = BE 0 T 7 — AT Innsbruck DJitiEk Tl 0.18 cm? LLF, Tiibingen DJifii% Tid 0.19 cm? LUK, DAT-SPECT: /83X ¥ b5 ¥ AR —

% — SPECT
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Cerebellar Ataxia in Progressive Supranuclear Palsy: An Autopsy Study of PSP-C

*Shunsuke Koga, MD, PhD, Keith A. Josephs, MD, MST, MSc, Kotaro Ogaki, MD, Catherine Labbé, PhD, Ryan J. Uitti, MD, Neill
Graff-Radford, MBBCh (FRCP (UK)), Jay A. van Gerpen, MD, William P. Cheshire, MD, Naoya Aoki, MD, Rosa Rademakers, PhD,
Zbigniew K. Wszolek, MD, Owen A. Ross, PhD, and Dennis W. Dickson, MD

*Department of Neuroscience, Mayo Clinic, Jacksonville, Florida, USA

AN R B R T 1L, AT MEAE L ERRE (progressive
supranuclear palsy; PSP) DKW 2B 5 Byt EdE D
1DTdH 5%, PSP TId/MPEES) S50 8 O B b ey
ENTWD, KR HIE, KEO—EOEHIHERF %
it G /N i P 588 ) 2 R Y SEE AT MEA% BRI (PSP-C) @
B ZHEE L, ADNEPEEB)RIEZ D B X OEDb W
PSP (2 351F 2 BRIRIY - BN - BRI 2 v & iRE)
T52ETHb,

FHEOOWNY 7 DT =5 X—=2 (1,085 61) 75
Mayo Clinic T E& FEAM S 4, PSP & R B2 I 2
FWr SN —H o B 100 B %2 #IR L 72 (Mayo Clinic
patients series & FE.5), K12, 5% 985 f5] (Mayo Clinic
brain bank series & I 5%) (2B WT, (1) £ RMEMIE
(multiple system atrophy; MSA) DAHIFZW, F72iE (2)
AN F 7203 NIK O SR PRI REAL D B 7 22 & R 3 ARE
AR R 2 R L, /NI B 2 T & A3 A TR
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PEOFVEER % BIRL 720 HEWT, PSP-COBH L Th
LISt o> PSP D8 O 2 BERIZ B\ THIRRY - F 2Ry -
AR R 2 B L 720
HER - oo s
Mayo Clinic patients series Ti&, 161 (1%) #»%PSP-C ®
HHEZ W72 L, MRI T/ ZERE & i o0 8 BE 386 oD T
H RO H 7z, Mayo Clinic brain bank series 1231} %
G o 72T, PSP-C D 4 FIATEE S iz,
INHDOBFHSHIO) B 4B, FHKRIIZIE MSA &t
BENT Wz & 7 BEYRA & /NNETEDREEIZ OV T,
2HEMIC I A DN o7z, ¥ U BIETFRIIH LR
OONLh o7,
GROT— 5%, MR ERRZETTC oW THEER 7
THMAEIRT D OTIZARVA, MSA OFEHRIZ M Tld PSP-C
IR 2 LEMEDR I N,

(BR 93 %50

O KEYWORD O /NiH@BhATAE, ERACRIZSAOMZ. EATMR LIRS, SRMEMIE. MAPT BETE

Figure 2 PSP-C &#& (Patient 1) @ 62 EEEDMRFERN MRI Bl
8. Fluid-attenuated inversion recovery (FLAIR) BH&DF&IX
WRED D, B HER/NMEMR S TR OBREEREDRBDOOND (A)
FLAIR BH&OHEIED 5, E/NMBDOIEE S/ NHERBDRD
% (B). T1 RAEBROTIRETED S, NERE (C) &1/ \Hu
il (D) OEMEHBDOND. KENG E/NIZRT (B, D).

Figure 3 PSP-C 82& 0/ NMORBIEME S 7L+ Tilfak
KOFERZENELEEER (A AN KNFUY - ITHIUT
2L, NHOTILF D THEBICRS 3 mm O#R%ES |\ e/ K
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Table 1 PSP-C & PSP DOi&ER

B9 - IR RO LB

Features PSP-C (5) PSP (99) P value
Demographic
Gender, % men 2 (40%) 61 (62%) .690%
Age at onset 67.8+5.4 66.9+7.7 789"
Age at death 774+47 742 +83 406°
Disease duration 70(5,9 8.0 (8,9 A71°¢
Symptoms
Falls 4 (80%) 90 (91%) .976%
Early falls 0 (0%) 62 (63%) .020°
Memory cognitive complaints 4 (80%) 69 (70%) .992°
Speech/voice complaints 5 (100%) 83 (84%) 7322
Swallowing difficulties/choking 3 (60%) 64 (65%) 7892
Neurologic signs
Axial/neck rigidity 3 (60%) 91 (93%) 113
Resting tremor 0 (0%) 18 (18%) .658°
Vertical supranuclear gaze palsy 1 (20%) 82 (83%) .004%
Gait ataxia 5 (100%) 23 (24%) .001?
Limb ataxia 5 (100%) 15 (15%) <.001?
Nystagmus 0 (0%) 10 (10%) .976°
Upper motor neuron signs 4 (80%) 39 (39%) .182°
Pathologic features
Brain weight () 1148 = 88 1184 + 146 573°
Braak NFT stage IV (0, IV) 111, 11ty 532°
Thal amyloid phase 0(0,3) 0(0,3) T77°
Ratio of Purkinje tau positive 3/5 (60%) 61/97 (62%) 7312
Number of pretangles in Purkinje cell layer 1.0 (0, 2) 1.0 (0, 3) .490°
Pretangles linear density (cells/mm) 3334 363, 4 .357°
Semiquantitative analysis
Coiled bodies in cerebellar white matter 202, 2 20(1,3) .704°
Tau threads in cerebellar white matter 20(2,2) 20(1,2) 674°
Coiled bodies in dentate nucleus 1.0 (0, 1) 1.0 (0, 1) .948°
Tau threads in dentate nucleus 20(1,2) 20(1,2) 918°
Pretangles/NFT in dentate nucleus 20(2, 2 3.0(2,3 128°
Pretangles/NFT in pontine base 3.0, 3) 3023 .509°
Pretangles/NFT in inferior olivary nucleus 20(2,2) 20(1,2) .305°
Genetic analysis
MAPT: H1H1 genotype 5/5 (100%) 73/82 (89%) 4347
MAPT: H1H2 genotype 0/5 (0%) 9/82 (11%) 4342
APOE: €4 genotype: 2/5 (40%) 20/87 (23%) .386°

F—Z T, I+ SD o3Il (FEPH 1 25 28—k U F AUl 75 78—k ¥ F A Vil) TRT, PSP =if
ATPEAZ VR, PSP-C = /NI B 2R SR AT VR A EVEIRR, NFT = fifREHRMEZ AL (neurofibrillary tangles)

“Fisher O R HE
ot e

‘Mann-Whitney O NAALFIRE

Table 2 /NXMEEBIRIBEZ D PSP &AL PSP ORIEZMATR O LB

Features Ataxia(43) No ataxia(61) P value
Demographic
Gender, % men 23/43 (52%) 40/61 (65%) .255°
Age at death 74890 739+74 585°
Pathologic features
Brain weight (g) (1060, 1195) (1110, 1320) .011°
Braak NFT stage [[IR( ()] (1, 111y .069°
Thal amyloid phase 1.0(0,3) 0, 3) .200°
Ratio of Purkinje tau positive 27/42 (64%) 36/60 (60%) 817°
Number of pretangles in Purkinje cell layer 1.0 (0, 2) 1.0 (0, 3) .910°
Pretangles linear density (cells/mm) 36 (3,4 37 (3,4 421°
Semi-quantitative analysis
Coiled bodies in cerebellar white matter 201,93 20(1,3) .860°
Tau threads in cerebellar white matter 20(1,3) 1.0(1,2) .496°
Coiled bodies in dentate nucleus 1.0 (0, 1) 1.0 (0, 1) 732°
Tau threads in dentate nucleus 20(1,2 20(1,2) .332°
Pretangles/NFT in dentate nucleus 202,93 302,93 .335°
Pretangles/NFT in pontine base 3.0(2, 3 3.0(2,3 A77°
Pretangles/NFT in inferior olivary nucleus 20(1,2) 20(1,2) .192°
Genetic analysis
MAPT. H1H1 genotype 36/38 (95%) 42/49 (86%) 170°
MAPT: H1H2 genotype 2/38 (5%) 7/49 (14%) 170°
APOE: £4 genotype 10/39 (26%) 12/53 (23%) .739%

T FIEE, P+ SD T d I (FEBH 25 75—t v & £V,

HEAT AR LR, NFT =
o BE
o FRE

TR EURHEZE AL

‘Mann-Whitney DML FIRE

dFisher O EIZAERIRE

75 83—t ¥ ¥ 4 )Vfl) TmRT, PSP =
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Loss of Nigral Hyperintensity on 3 Tesla MRI of Parkinsonism: Comparison With '*I-FP-CIT

SPECT

*Yun Jung Bae, MD, Jong-Min Kim, MD, Eunhee Kim, MD, Kyung Mi Lee, MD, Seo Young Kang, MD, Hyun Soo Park, PhD, Kyeong
Joon Kim, MD, Young Eun Kim, MD, Eung Seok Oh, MD, Ji Young Yun, MD, Ji Seon Kim, MD, Hye-Jin Jeong, PhD, Beomseok Jeon,

MD, and Sang Eun Kim, MD

*Department of Radiology, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea
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L, B L U3 T A T D susceptibility-weighted imaging 2
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filiL., SPECT D#ft & L 720
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Figure 1 ERIRZHETE 3 7 A 5D susceptibility-weighted imaging FTR &R ERXE, R 7 ARE KOHAOHFISHEELR. BEOD
BEIBEEOXRN FBEOREIRERBERERT. PD=/\—F >V R, MSA =ZRKEME MSAP =/\—F>V > RLZRHk

Z#EE (MSA with predominant parkinsonism), MSA-C =/NixMiE B LA 2 RMEMEIE (MSA with predominant cerebellar
ataxia), PSP =#4714 EMERRE,. DC =&RRBA O X8R, HC =/ figes

Figure 2 3 7 A= ® susceptibility-weighted imaging # &0 23-FP-CIT SPECT Eif%. (A) XEE#ERE D susceptibility-weighted
imaging & Tld, MEIREICERERSESIPROOND (K. (B) ZhIcHL, PD &E&ED susceptibility-weighted imaging Bk T
&, EEREEOHESHIRIBEINLL. (C, D) PD HED susceptibility-weighted imaging Bi{& Tl&, 2EDEESOMEEINERIND
BHOND, PFP-CIT #EHEIEHEAMRRATET LTS, (E. F) 20 PD B&TIE susceptibility-weighted imaging TZARNZ D&
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Figure 3 EREREZHTH KO "28-FP-CIT SPECT fEREDHEICH T 3 7 A D susceptibility-weighted imaging ATR &R § K,
'23.FP-CIT SPECT T (A) MR KT (B) —RIEDORERFAREDBOONDHEL (C) RERFHEENBDOSNRIEE. Ry
I 2ZARB LOMAOHF IS HEEN. BEOREIHEEORN FCOREITLABESERT. PD =IN—=F2VUVRK MSA=%%
TREHMRAE, MSA-P =/X—F >V VRIZRIGEMEAE, MSA-C =/NiXEEBN KRB L RIFEMBIE, PSP =T EMRRE, DC =RBEH#
SutiBEE, HC =2 xiigas




10

=

LERHIFIC 3503 2 I USRI 00 BERERTS & IR E DS

W=V VIRDVEFINERET AR ATV T2 Pl

Resting-State Connectivity Predicts Levodopa-Induced Dyskinesias in Parkinson’s Disease

e Damian M. Herz, MD, PhD, Brian N. Haagensen, MD, Silas H. Nielsen, Kristoffer H. Madsen, PhD, Annemette Lokkegaard, MD,

PhD, and Hartwig R. Siebner, MD, DMSci

*Danish Research Centre for Magnetic Resonance, Centre for Functional and Diagnostic Imaging and Research, Copenbagen University Hospital

Huvidovre, Hvidovre, Denmark

**Medical Research Council Brain Network Dynamics Unit at the University of Oxford, Oxford, United Kingdom
*** Nuffield Department of Clinical Neurosciences, University of Oxford, Jobn Radcliffe Hospital, Oxford, United Kingdom
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A. Classifiers
RS-1 SM,-putamen, most aff.

RS-2 SM,-putamen, less aff. | 4,
RS-3 SMA-putamen

RS-4 rIFG-putamen 60

S-1 SM,, most aff.

S-2 SM,, less aff. 40

S-3 SMA

sS4 rIFG 40 I [ I:I
S-5 putamen, most aff. o o

S-6 putamen, less aff. RS-1 RS-2RS-3 RS4 S1 S2 S3 S4 S5 S6
i m
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