=]

o

L

&
77}

CGLEREE

ParkinsonEOBENEE

The genetics of Parkinson’s disease
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Pharmacotherapy in Parkinson Disease : Its Advantages and Limitations
by
Nobutaka Hattori, M.D.
from

Department of Neurology, Juntendo University School of Medicine

We reviewed treatments with drugs for Parkinson disease (PD). Since the induction of Levodopa, the progno-
sis has significantly improved. The most recent guideline from the Japanese Neurological Association recommends
that neurologists treat patients with dopamine agonists rather than that with Levodopa in the early stages of PD.
However, recent reports such as the ELLDOPA study have indicated that Levodopa is not toxic and may have the
potential to prevent the progression of the disease. In contrast, a SPECT study using 8—-CIT in ELLDOPA could
not confirm Levodopa’s neuroprotection properties nor its ability to halt progression of the disease. However, this
study indicated that Levodopa may have neuroprotection activities that work against the progression of the
disease. When considering motor complications, dopamine agonists may be the first choice for early stage treating
PD. Levodopa also may offer neuroprotection for PD. Thus, the potential of Levodopa and dopamine agonists for
neuroprotection should be reevaluated. Although the prognosis of PD can be significantly improved, merely improv-
ing daily activity and quality of life is not enough for patients with PD. Thus, neuroscientists should discover novel
drugs that can prevent the progression of PD.
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Diagnosis of PD
]

Functional impairment (-+)

v

Functional impairment (—)

Age<70yrs or Dementia(—)

Age>70yrs or Dementia(+)

X

Observation

1

11

Dopamine agonist

Levodopa (+DCI)

']

']

Not enough improvement

Not enough improvement

g

T

Combination with

Combination with

Levodopa (+DCH)

Dopamin agonist

Fig.1 The therapeutic algorithm for the management of Parkinson disease (ref. 8)

Table 1 Evidenced-based medical review : dopamine agonists for Parkinson disease (ref. 4)

Prevention of clinical Symptomatic adjunct to Prevention of motor Treatment of Motor
progression Levodopa complications Fluctuations
Bromocriptine
Efficacious Pergohdg Cabe;gohne Pergqhde
Cabergoline Pramipexole Pramipexole
Pramipexole
Likely efficacious Bromocriptine Bromocn'ptme
Cabergoline
Not efficacious
Bromocriptine
Insufficient data Pergohdg Pergolide
Cabergoline
Pramipexole
- W% <, T IZIZET Levodopa DIEHARE S NTE X,
DA OEFR

PD OF# 1%, Levodopa DEALZERINICHEZm ST
W3, 7, Levodopa 2 & 2 EEI&HHERDEIE & 2o
TEY, ZOFHIC DA OWHIEASHEEINTERD,
HAMBEYESOTA FI4 0T 0REDEIL, Fh
IDESLTHRIEL 2B 2IE DA SR T 5 2 L5k
BES L LTk 5N T w5 (Fig. 1)¥. £7, Levodopa
DOERICIEEEED S 2 TR DI NTE D, 4
FRHETZ 2R TECT200BHELEIN T EK
HBH, L L&D 5, Early versus late L-dopa study
(ELLDOPA STUDY) %3 & n¥, KE®D Levodopa T
2 USEE AR OSEE ML v 2 AR
n, MEEEICEL THERD T — 9 TREENLER

LU, DAPA—F Y AL LREH D, &
ETIHEBER D A T4 < ) DIWRIERIC bR ERT
ZEDMHHS MBI TET,

BE, HAEO DA T, Jues ) 7+ (1985 4F
F58), SNV F (1994 FFEHK5E), ¥ )% Y — (1996
FEFRF), ALY v (1999 HHFR), 79 I ¥V —
)V (2004 FF58) HFIFHTIRETH D, & 512 ropinirol A3
HEETFEEE>TWE, 707U 7Fy, LT K,
ARNTY VIFEARTHDH, FURFY—N, 75
~_F Y —), ropinirol i, EEMRZRTHZ. FFOE
IBERREOE WIS 5 L INT0 508, +4oiiEs)
HOBEOORIIEE L v, L AREHRIE OB LD
D3N T A2EMED 7O 7 4 — L DENISEHEIC 2>
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Twd, FEEMRODIYRZIY =N, 77 IFY —),
ropinirol (ZBHEHREID /-0, EEPEREDH 5 BE
TIEHRERIIEETILENH L. —H, ZARZRTIRY
b oo —24 P-450 TREIS N B 72 DI, R & Dt
FRICHB 2RI I EFEHENG, L Lids, 3
HOGHCERMICEEE 22 2 Lixd i,

Seicfibdn/z X 9 12 ELLDOPA STUDY 12 & b, DA TiA
BRI 28 2138 E > TOBEBDH 378, #RER
HCHEENERDAA DA MAE G RD 5N B2 L X h DA
DRz +DICERET A EBRBETH L, HEICEL
T, TEFYRCHEIEFET 2 2 L AEEICKR - T
WEH, FILOLEEFZELRLDEOIEF Y ZABEET
3. YTV AL, DA OB, Levodopa & D
FH#E1E, wearing off % dyskinesia % 8 ¥5 & L 7= motor
complication 2% 3 2 IRIFEAR L TR IC>VLTL R
NDECFHIIZ E T 3P aple 1 12 HHET
FIAAIRE R DA D B 7 v A2 FH -0 R %2 R
Y, ZZTEEROIZ, NIEHE Levodopa TH b, DA
MOBBAROBEIZ OV TRIEFT Y AR En)
ZETHE., DPETTONLT T I %Y — L0k
B7uel ) 7F e IR EWEELTRED, 7
TIRFY-NETRESY TFOMEIIEERER
BV = F vy = ALK B8 DA Bz B
TREBEOD LRI EZRTOL, H50IE+0%A
FTFAVEEL T TRV ED EBbNER, Sl
DARNCB T 2R OBOEZIET 2 Z L 5ELE LS
J. EEITREE, HA0BFICB T DARKNT S
ROMAENRLLZLTHS, DFENIETVARS
EL, 209 ATEMOHWICETERE T L DREE
THITEBEEL L >TL B,

DARIC BT 2BORBBRHEINTHL SRR Y 7 4 ITKEF
SNBDT, FASVREEOHEAMEICKE L 238
WERELS O RERN 2 ER L+ IcER L) 2 CHEMAT
5 EDEE LV, FElABRRAEEL RV, Fig
ORI ZEE L 720 bBREGE kol EET
NELD, TEFVRARFELR, 2512 DA DA
JBIEIZOWT S PD OFEIYEEZ N, BERESERIC
BRI E#EZ D LB OKMISH B, Stocchi 5913,
72 2% Y — /L7 L ropinirol & Levodopa i 35
BUZ DB TAH_N DY) OO % LT3, 1
HRMOR I 2R L Th, 47O, 478D
Unified Parkinson’s Disease Rating Scale (UPDRS) @ &%
BIEZREL w3, EHAFERICHHENIZE con-
tinuous dopaminergic stimulation (CDS) PEZETH b,
AN TY DX Y ICERRROR DA X, BERRATIC

HEFHEIHEROMBEZIMGIT 2 2 L3 FHENE, 7
T EIRFY—IE DIEAPEAET 2 2 L ERHE N
TED, PD EED anhednia 12X T 2ERASHFINT
V3, Anhednia & IZERAEET, AREUIEOSND X
ABTHBIBOTHORERBE AR WLI LR, FS
SURZIE D AR, ISR LT HEENE S L
BB ERE DB, I 0, I Snaith-Hamilton
Pleasure Scale (SHAPS-D) # Hw:7=#gtcid, Rik%
BUNR—X YV I ALDYERIT TR, IDIHLT
LHREZRT LD o>Tw3Y, ey 7 2l
LT Dl L 7% —filEfER» S D, fhRREE I
MRBHZLINTVRY, Fhbwy 7 RIClE, D3
L 7Y —fIEER b B 0, RS s LR E R
TEENTWBEY, 52 PET 29 7«4 2w iac
b, FEARORL S TEMRSR DA IO HREEMERO
THEEOMEHRE & N, DA OB IOETEEEROF
EPB 77y TE3NTw3, 5%, bWECHAE
HE & 72 % ropinirol &, F /33 v ERBEAEML T3 2
& & D, {ho DA ICHARTHEMER Z EORITERA» D7
WIEBRTFRINTWS, H4 D DA IIEZNZNERK
FEBIC B D CIREROBODIEET 50, +oky
TYAPHFET 20Tk, Led>TDAKKIEZ
NENFEDH D, HNW»OEHENZE %D DA 12
FEET, 4 DEFIEbE TG TSI EIKER
%5,

Ficfiti i DA OMBREER I L TdHak e
TVADEEL v, 79 %Y —), ropinirol T
@ SPECT, PET #H -l id, ZoOHELE2ZRL
T3, 2006 FICHE & 172 INeurologys® T, =
TV A TGV Y o —CHE & L7 PR 2
FOolBEAR BV EERDVTL S,

DA DY XD

EEAGHER DY A 713 Levodopa £ D DA TAH %W
B3, —7, BI{ER @ B CIZEFIYIC DA BECTHEESE .
fER, Bh, WEMZ EOMEEER, TEOFE, IR
Fe1E, TRAVEETE L & OEBIFRERBER, DEF OB
HEALIC X BFRBUER EHZIT 5N 3 (Table 2)® . HriCH:
ETHLBEFBEOMENRE (Y FFsnhTns
D, ZORHERIC DL TIZ R ERMSSHE L o/ —
2Dz, BHIRIOLEEERREY T 52 &L TFH
TRELEZ TS, bEBEEMRINITII VLD
ML OREDSFHIFIT 2 D, Van Camp 52V D FLancet 5%
DT Y FOLEAEEDORE L 2> Twd, Wi

736 JsbEE 15% 11% 2006 4E 11 H



Table 2 Dopamine agonist therapy in early Parkinson’s disease:@ A systematic
review of randomised controlled trials (ref. 6)

Odds ratio 95% Confidence Interval P values
Mortality rates 1.03 0.84~1.26 P=038
Dyskinesia® 0.48 0.40~0.57 P<0.00001
Motor fluctuation® 0.74 0.62~0.89 P=0.002
Dystonia ™ 0.64 0.49~0.84 P=0.001
Side effects Odds ratio 95% Confidence Interval P values
Edema 2.90 2.01~4.21 P<0.00001
Somnolence 2.73 2.12~3.51 P<0.00001
Hallucinations 2.21 1.50~3.27 P=10.00007
Nausea 1.89 1.53~2.35 P<0.00001
Constipation 1.81 1.35~2.41 P=0.00006
Dizziness 1.58 1.23~2.01 P=0.0003
Insomnia 141 1.07~1.87 P=0.01
Drop-out by side effects 2.77 2.26~3.40 P<0.00001

Twenty—eight randomiased trials of DA therapy involving 5,000 patients with early PD were
identified. The trials were identified using the Cochrane Library, MEDLINE, Embase,
PubMed and Web of Science for the years 1966~2003. Major journals in the field, abstract
books and meeting proceedings were also hand-searched. Eligible trials were randomsed
trials of a DA (with or without Levodopa) versus a placebo or Levodopa™ in patients with
early stage PD. Results were combined using the methods of Mantel and Haenszel. This
study confirmed that patients treated with Das are less likely to develop motor
complications than LD-treated patients. In contrast, other side effects which may be more
important for patients and their caregivers are substantially increased.

FnE, BREOEEREEN 93 mg/H, EAEFTY
35mg/HTH D, bPEOREE & MK TIUEKRE E
DBEET S, HPETRERZE TORBER SR 1.25
mg TH 5 T E&EZNUE, BIED Yamamoto 5 D5
T, BAOREEDEVLH Y, LY FTOLEF
PBHEOBEE R R WELTWS, LAY T
DEEOESZ|/HL Cwd, FA Y TEERAREL L
Y ¥ (6~12mg) TOREWHIHRINTED, K
PRSI DR, BEICHREICR S I L b EE
DAYy FEREODPRZLOT, Hc DOREFICDOWTR
5T RE LEFIZEZ TS, BHEIc o w» T,
FAZDAKHBL TwE O TIERL, 5-HT2b O
MERZ2OREREMEIN TV S, FHE, Lisuride i 5-
HT2b o L L ARHEA 2R T L ENTHE DY,
1968 FEICHFBENT WAL DD, MLOMEE T EH D
Thin, Zolihod, 5-HT2b ~OERADREL
B ED, BEOT oM HEINS, £
ZOHALIC DL TIRENEWE L s b T ), B
FREIFIRIC X DI LRRZ EEICET 2 L b T
BEE D, 20 L) RBEWTHLIHEEEREOEIN
BWEZTH 2 EFEEICR S,

IRE & RIEEIRFEEIC DV T L IREAZ THEEIE
IEDPHEINTVLED, ITNL DAKHBLTWVS Y

DD, FED DA BRI NZ SO TIE R w1
SENT»3, kFEBPOERE CEELEROWRED
HYFEEE > T BT, EER EOBEVS WEE
oW, AL THIRK, MREENFETZ LI T
HiE, MOFEFICEFHTLZLHLEE L v, DA DI
BRI WTR, =% U v 7O HETHIVIEREIER I
BV 50308, FRIREIRFE(E 22 1 X B IRE D% &
BICHBRTAZ LI ey ) VORI HEEZ L
5,

FERITFHEREHER I PD B ORITERETH b,
Fiay oH, BTy, DA, Levodopa 233
LT\ %, 5, dopamine dysregulation syndrome (DDS)
DEZFBEREN TR B, IHIECEHE TBRET S
ventral tegmental area (VTA) @ F/$ 3 g fifg s 2
TELEENH B EINTWBEY, VIA 25 B~ D
BHEADDS ObhiZich D, ZoDHICEBEIZh ST
PD T 77 RS EENZ LINTV S, ZOfll
WIEANDHERKEL, LI ETRERIHET S
(Table 3). Z T CHHETTREAIE, PD O 71214 non-
motor off bFEHET 2 I £ TH L, EEFHEESL T THIE
FFEIR % & ® 72 neuropsychiatric disorders TH 3 Z & D
FTLLTH %, Anhednia D& ZHIE KA v RZICHE L
TEY (Fig.2), —MZI OWEREEZERS, 20

Jpn ] Neurosurg VvOL.15 NO.11 2006. 11 737



Table 3 Dopamine Dysregulation Syndrome
(DDS) (ref. 2)

+ Craving

- Euphoria/hypomania

+ Dysphoria/non-motor offs

* Appetitive behaviours

+ Aggression

* Psychosis

+ Motor stereotypies (Punding)

Sensitization of the ventral striatal circuits to dopamine
replacement therapy and appetitive behaviour may be
analogous to the neurpalstic changes in the dorsal
striatum thought to contribute to the motor complica-
tions of DRT such as dyskinesia and repetitive motor
acts.

anhednia [IZ8 L, D3 WWERITH 2 Z EPHEIN T3
%3, ) Z @ D3 23R % &> DDS & O BSE 5
EINTVEDLHETHE, NRELDZBBHEICL-T,

D3 FBUETH OR & 205 2 D FREEN S,

- ELLDOPA STUDY O®fcb LichH D

W06 EFEICHRBRINEZET Yy ALE YT uEL
E 2 — 2z XU, Levodopa DEMEIIBEE XN, T
ELLDOPA STUDY Ti&r washout L CT7 S RXEEL D
#©, UPDRS TE2HOH-I & LY, oL ARG
AEERPHFEL T2 AREE HEL T3, —75, 8-
CITEUDIAARET B 7S RPELHE L TER->TE
D, PD DEFTEEHEL TRE3HhD LI LFBET SR
BHONT VS, ZOEBRZHTCOMRICOWTIE, Z
DL DD OREAPER I N TE VRO KM H
%, 7272 Levodopa & a7z A % 7 1 #5813, washout
D RIRE FHIIR A O R K ORI H 2 1 0
D, B PD 2B TH Levodopa DEH QTR T L
b DTH D, Levodopa DRIRIEIC O CIZERES X
N3 EEbnsd, FEOWE T Levodopa D BIIEREIC
DT, FHIE DA THEBL, b LHEERBL AL
BETTIERIICHAT 2 2 & O RImEIRE L LCE
BIREELEZD, 5%, HAMRYEETOIA NS4
YORMUGTRREL RS, SH, BHRIBEZILE
SIEBoNBEZ L LD, BFEHE Levodopa DEIEAIC
M UBBICEIEL T3 EHAMEEROEHE TLRBR I N
3. HEAEBL AP0 BB o T0RwIh hhb
5§ Levodopa DR HANEN 2 Z L%, QOL 2% %
The, BEEHBEORELRERICES. HATIZEIER
ZENEIRBENPOoRREENBONL VLI LS
v, RIS B SO MR DR BYE 2 h DSE T e D

Dopamine |

reward
Impairment

Fig.2 Deficiency of dopamine induces anhednia

Dopamine deficiency induces movement disorders
such as parkinsonism, reward impairment, working
memory. All of these factors can also trigger an-
hednia.

Movement disorders

BREGEVPD R OHeTHE, bbBA, DRAES
H2EPT I Lidhed, +oBRETRIEOEE N
ZHEI L 2w,

fthDi PD FID4FE & BB

‘UFUY

MAO BHEAITH 2L XU VIZEL TR, HYET
EITHI PD ICH WS Z EBHER SN T WS, Lo Llk
235, WEDE LX) OEENEIEZ, L AREICH
WBHEIZEDA Yy FUHEINT S, Levodopa D
2 & D EBEHEER O HIRO IR, HH3E T IF B E
FADLRBOBIG A3 72\ 223, Levodopa & DFRIZERE ST
WEDT, GBIV VORREELTEZDICE
Levodopa FAMEE M2 o §EH T 5 2 & B IC AN THE
INEEEZLL, WA TEREMpoHiHT 5 2 L THESH)
EROKESHF I N T B, F—, HETELX
UV K AFEROMMPBHE I NID, ¥ 7F U
ATOBE THESN T EY, i F— A58 (F—
AENE T MAO-A & MAO-B Oij#E#HET2 L /L
TELFY o IElENn, SESELB) Itk
5ABZIITE ERICIIEENSNETH 3.

BEE7I ST
AR YT NI OWRFEE LUGEEICOD2ICHER
ENTVBED, AV IV yHFICRBEL Tws BESIE
FALBESRER LA EICBE S, MERABFEICOWT
F AR D%, NMDA MRS L LTHERS N
TWw3Y FAYIVEEZ2—BFI VAT Y —T
FOBKR TROBMEE2MH T2 Z T, #iPD A%
WY IEDTRBEINT VLS, BLTE, ETHO dyski-
nesia KA LR 2R T Z LB NTw3, —HT,
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NEYR T EORBEHIEOMENS b, ETHICHER
TEROVT —ALFEET %, dyskinesia VIR L T3
= A TR WA RE EEZ B,

FaU A

WER N YA 722U, HWETLH PD A
PHFHINTEHAINTL S, FuEFoLOI TV
ADE LSOV DEERIZ A D8, PD OEBIEIR I &
LR 7 2 v o Vv L EROSIRZ R T, R L%
BaRT LB 41T\ 7223, Levodopa &
HUTHEPENTH B Z iRy, B LARIERE L
THRAMEDRED S D, ERTEEEESHELE 2o Tw
%, ZOURREERERTENTSH ST, PlickD
B3 % 2 BN T B,

ROF RIS

T AROBHRIERLOEEHEE S, Ok
EBEWEN/ AT FLFITHBIEPS, ZOHIEK
METHD Fuxs FAPHEI AL Fads FoUg,
EITHPD #RRELTVS, EHRIEVDL DD,
Levodopa I&HIEDFERIZH U, H 3 BEED 2R,
2, TAR, EEEE, RARKNEEICES T
ELTWwA, BIEEMECR L TORRESESEINT
W3, ERF— S idhBEICERLTED, LALOE
WRE T4 D30,

VIR

AARTHFE S NI TADPAIET, 10 D DR
Biind s, Licho TREMI DT+ LGl 27
TS, ZOHEBDEERMIZ PD ICERITH B Z LS,
Murata 52 & W RE S N7, FABFICDWTIE,
MAO-B FHEMEH, F 1> v /KEE{LEEE D mRNA DOFIE
LAV DM, ZOEADEMENL 72 P83 v R
EERBHEEIN TV S, BERNICIE wearing off DEE
PEEELSTED, LRI oWTIERHA S
NBBREEI DI Z0ICPROE (TADPATIE, 200~
600 mg/F, HLPD {EM & L TiZ 25, 50, 100mg) TZY
RERTIEBbhoTw3E, 2OV =% 3 FOHL PD
B O WL, BRBESICB 28R BZIcE o
TRY, HRRSOEEEIEHRERI L, 5By =Y
I NIE, 7V LB TOEMED & b SE D 6 F
BINLEAL L EFEHENETHS I,

HPDIC

B PD A AIRE R SRANC D W CBH L 2. oL
IEFTVARE DO FRAEC LD, BEERviisIcE
DOBIRERINDERE & e o 7. —7, PD 3% ikikIC
BADREROERTH D, L DEEZEIC L > THRER
BUEELZZZELENTIEES 2V, S LITHEATH,
HEIROEHEEN T 70 —F 5 o ME Rk o B
Pirbh, BESHRESIN TS, BEEIARTH O E
Rigizimb H, PDREIERSIEICHE>TE TS L n
A5, BIRBIRHZTHB 00, RAERMEERIZ D
FTIEWTEY, FELRALVEBROVCDDEEFE N
B, F 7 BYIRE &R IVRLR IR O R A R A &
R L 2T HUEIE s B ORESE > T b, KETIRE
VRO IZ D TR L 7228, YRk ch e TR
FEIICBEESI N TR B b OO0, KK ZIEEND
h, REWHEOMHPLENS. 5B TEYHENT
T —F0 6 —RKNERDPES I EN DD b % J i <
BOERKICCBEHDERFL TS,
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Prognosis of Parkinson’s Disease: Time to Stage III, IV, V,

and

to Motor Fluctuations

Kenichi Sato, MD,* Taku Hatano, MD, Kazuo Yamashiro, MD, Maki Kagohashi, MD,
Kenya Nishioka, MD, Nana Izawa, MD, Hideki Mochizuki, MD, Nobutaka Hattori, MD,
Hideo Mori, MD, Yoshikuni Mizuno, MD, and the Juntendo Parkinson Study Group

Department of Neurology, Juntendo University School of Medicine, Bunkyo. Tokyo, Japan

Abstract: We report a long-term outcome on a large cohort of
Japanese patients with Parkinson’s disease (PD). A total of
1,768 (793 men, 975 women) consecutive patients visited our
clinic from 1 January 1989 to 31 December 2002. Among
them, 1,183 patients (531 men, 652 women) came to our clinic
within 5 years from the onset of disease and at the Hoehn &
Yahr Stage III or less at the first visit. Long-term outcome was
evaluated in this subcohort of the patients. We examined the
duration to reach Stage III, IV, and V, and the duration to
develop wearing off and dyskinesia. Time to reach Stage III
was slightly but significantly shorter in women, in that 23.8%
of men and 35.3% of women reached Stage III by the end of the
5th year; 49.7% of men and 63.3% of women reached Stage III

by the end of the 10th year, and 88.9% of men and 79.9% of
women by the end of the 15th year (P < 0.001). Also, durations
to develop wearing off and dyskinesia were shorter in women
compared to men. These data suggest that the disease progres-
sion may be slightly faster for women. Young-onset patients
showed significantly longer duration to reach Stage III, IV, and
V but shorter duration to develop wearing off and dyskinesia.
Not many studies are available in the literature on the long-term
outcome of PD, and our data would be useful as a reference.
© 2006 Movement Disorder Society
Key words: Parkinson’s disease;
Hoehn & Yahr stage; mortality

treatment; prognosis;

Long-term prognosis of patients with Parkinson’s dis-
ease (PD) has greatly improved since the introduction of
levodopa and other anti-PD drugs to the treatment. But
not many studies are available on the long-term outcome
of PD under the optimum treatment. There are many
studies on the mortality of PD; however, it is hard to find
studies addressing how long it would take to reach
Hoehn & Yahr Stage III, IV, and V under the usual
clinical practice setting. This situation prompted us to
investigate the long-term outcome of PD patients on a
large cohort. Our Medical Center (Juntendo University
School of Medicine) is located in a central part of Tokyo
and is one of the referral centers for movement disorders.
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Therefore, our data could be considered as a representa-
tive on the long-term outcome of PD in Japan.

PATIENTS AND METHODS

Patients

We retrospectively reviewed all the hospital charts on
patients who had visited our clinic and were diagnosed as
PD from 1 January 1989 to 31 December 2002. The
diagnosis of PD was made according to the criteria of
Calne and colleagues,' and those patients who fulfilled
the criteria for clinically probable PD or clinically defi-
nite PD were enrolled (total number = 1,768). Patients
with secondary and symptomatic Parkinsonism were ex-
cluded. Hospital charts were reviewed systematically by
board-certified or board-eligible neurologists of our de-
partment. Items to be checked are defined, and each
reviewer was given a check sheet. Items checked in-
cluded name, sex, date of birth, date of first visit., onset
date and initial symptoms, order of medication and ap-
proximate date of start of each medication, date they
reached Hoehn & Yahr Stage 111, IV, and V, date and the
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causes of death, if applicable, date of onset of wearing
off and drug-induce dyskinesia. End-of-dose deteriora-
tion, off-period dystonia, and off-period freezing were
taken as the evidence for wearing off. Drug-induced
dyskinesias were defined abnormal involuntary move-
ments that appeared either at peak dose or at onset and
end of dose. We did not include off-period dystonia in
the drug-induced dyskinesia. Missing information was
obtained by the telephone or letters to patients or their
family members. The final neurological evaluation was
made at the hospital visit closest to 31 December 2002.
When the evaluation was made before 31 December
2002, absence of significant change in the neurological
condition was confirmed at the next visit after 31 De-
cember. When significant changes occurred during that
period, the data of the final evaluation were revised
according to the information obtained from the patients
and their caregivers. When patients did not visit our
clinic on a regular base until 31 December 2002, we sent
questionnaires to those patients so that we could evaluate
the final condition during the study period. When they
failed to respond to our questionnaires, neurological
findings at their last visits were used and the disease
durations were counted from the onset of the disease to
the date of the last examination. We sent 825 inquiry
letters and obtained response from 411. Of the 825
letters, 464 were to the subjects who fulfilled the entry
criteria for long-term outcome analysis (n = 1,183) and
we received responses from 213.

Durations to Stage 111, IV, V, and to the onset of motor
fluctuation were analyzed on a subcohort of the patients
who visited our clinic within 5 years from the onset and
at the Hoehn & Yahr Stage III or less so that we could
obtain reliable information as to the time they had
reached Stage III and the time they had developed motor
fluctuations, if present at the first visit to our clinic.
Hoehn & Yahr stage was evaluated at the best on, when
they had wearing off. This study was approved by the
Institutional Review Committee for the Ethics of Clinical
Investigations.

Statistical Analyses

Long-term outcomes on the subcohort of patients who
visited our clinic within 5 years from the onset and at
Hoehn & Yahr Stage III or less were initially analyzed by
Kaplan—-Meier plots. The comparisons between men and
women, between young-onset (50 or before) and late-
onset patients (after 50), among initial symptoms, and
among initial treatment were made with the log rank test.
Kaplan—-Meier plots and log rank tests were calculated
using StatMate III (ATMS Corp., Tokyo, Japan). The
comparative analysis of the age at death was performed

on all PD patients. The correlation diagram was drawn to
use the age and the year at death. A multivariate analysis
by conditional logistic regression was used to study the
individual role of each factor, including the sex, onset of
age, the starting drug, and the initial symptom. A mul-
tivariate analysis was calculated using StatView.

RESULTS

A total of 1,768 patients (793 men, 975 women) were
diagnosed as PD during the study period, i.e., from 1
January 1989 to 31 December 2002. Demographic data
are summarized in Table 1. The mean age (*=SD) of
onset was 57.2 & 11.2, and its distribution is shown in
Figure 1. The peak age of onset was 60 to 64 years. The
mean age (=SD) at the final evaluation was 66.1 = 10.1.
The mean disease duration (=SD) was 941 = 6.28
years, and the mean Hoehn & Yahr stage at the final
evaluation (=SD) was 2.50 % 1.02. The number of the
patients who received L-dopa as the initial treatment was
930 (65.2%), and the total number of patients who had
ever received r-dopa was 1578 (89.2%). The mainte-
nance doses of anti-PD drugs at the final evaluation are
summarized in Table 2. Mean 1-dopa dose at the final
examination was 471.5 * 198.6 mg.

Figure 2 shows distribution of Hoehn & Yahr stage
according to the disease duration. When the disease
duration was 5 years or less, percentages of patients at
Stage I or less, II, III, IV, and V were 14.8%, 12.3%,
49.0%, 28.6%, 3.0%, and 0.7%, respectively. When the
disease duration was 6 to 10 years, these percentages
were 7.1%, 41.9%, 32.1%, 7.8%, and 1.8%, respectively;
in the similar way, for 11 to 15 years, percentages were
2.4%, 28.7%, 33.9%, 13.3%, and 3.5%, respectively; for
16 years and longer 3.3%, 28.7%, 33.9%, 13.3%, and
3.5%, respectively. Percentages of deceased patients
were 0.6% for the fist 5 years, 5.0% for the next 5 years,
12.6% for the third 5 years, and 27.0% for the last five
years.

Durations to reach Hoehn & Yahr Stage III, IV, V, and
to the onset of motor fluctuations were evaluated in a
sub-cohort of the patients who visited our clinic within 5
years from the onset and the Hoehn & Yahr Stage III or
less. A total of 1,183 patients (531 men, 652 women)
fulfilled these criteria. Demographic data on this sub-
cohort are shown in Table 3. The duration to Stage III is
shown in Figure 3. Percentages of patients who reached
Hoehn & Yahr Stage III by the end of the 5th, 10th, and
the 15th year after the onset were 30.2%, 57.2%, and
83.5%, respectively. A slight but significant difference
was noted between men and women, in that women
reached Stage III slightly but significantly earlier than
men; i.e., 23.8% of men and 35.3% of women reached

Movement Disorders, Vol. 21, No. 9, 2006
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TABLE 1. Demographic data on the total cohort

Men Women Total
No. of patients 793 975 1768
Age of onset (yr) 565114 57.8 = 11.1 572+ 11.2
Age at the first visit (yr) 60.3 + 10.8 61.8 = 10.1 61.1 =105
Age at the last examination (yr) 65.3 = 10.5 66.8 = 9.8 66.1 = 10.1
Disease duration (yr) 931 +6.14 9.50 = 6.39 941 * 6.28
Hoehn & Yahr stage at the first visit 2,13 £0.84 2.16 = 0.91 2.15 = 0.88
Hoehn & Yahr stage at the final evaluation 240 = 0.93 2.58 = 1.08 250 = 1.02
Years to the use of L-dopa 295 £ 2.62 2.81 = 2.64 2.87 = 2.63
Years to the use of an agonist 4.73 = 3.81 4.87 = 3.98 4.81 = 3.90
No. of patients who received L-dopa first 426 (53.7%) 504 (51.7%) 930 (52.6%)
No. of total patients who received L-dopa 709 (89.4%) 869 (89.1%) 1578 (89.2%)
No. of patients who received an agonist first 68 (8.6%) 103 (10.6%) 171 (9.7%)
No. of total patients who received agonists 534 (67.3%) 662 (67.9%) 1196 (67.7%)
No. of patients who received other anti-PD 159 (20.1%) 241 (24.7%) 400 (22.7%)
med
Initial symptoms
Tremor 365 (47.5%) 522 (54.7%) 887 (51.5%)

Gait disturbance
Bradykinesia

225 (29.3%)
155 (20.2%)

255 (26.7%)
146 (15.3%)

480 (27.8%)
301 (17.5%)

Others 24 (3.1%) 32 (3.4%) 56 (3.2%)

Side of initial symptom

Right 409 457 866

Left 286 392 678
Mean = SD.

Stage Il by the end of the 5th year and 49.7% of men
and 63.3% of women reached Stage I1I by the end of the
10th year; however, at the end of the 15th year, 88.9% of
men and 79.9% of women reached Stage 1I1. The overall
difference was statistically significant (P < 0.001 by the
log rank test). The multivariate analysis also confirmed
the above male—female difference (data not shown).
The duration to reach Stage IV is shown in Figure 4.
Percentages of patients who reached Hoehn & Yahr
Stage IV by the end of the 5th, 10th, and the 15th year

350

360

250

| O Women
| BMen
200 d o] e b |

150

100
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under 20-24 23-29 30-34 33-39 40-44 45-49 50-54 55-39 60-64 63-69 70-74 75-79 over $O
20 years years

FIG. 1. The distribution of the age of onset. The peak age of onset was
60 to 64 years. The mean (£ SD) age of onset was 57.2 + 11.2. There
was no difference in the age of onset between men and women.
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after the onset were 6.5%, 27.9%, and 41.2%, respec-
tively. There was no significant difference between men
and women. The duration to Stage V is shown in Figure
5. Percentages of patients who reached Stage V by the
end of the 5th, 10th, and the 15th year after the onset
were 2.1%, 16.5%, and 29.4%, respectively. Again there
was no statistical difference between men and women.

The duration to develop wearing off fluctuations is
shown in Figure 6. Percentages of patients who devel-
oped wearing off fluctuations by the end of the 5th, 10th,
and the 15th year after the onset were 21.3%, 59.4%,
73.2%, respectively. Women developed wearing off
slightly but significantly earlier than men (P = 0.0064).
The duration to develop dyskinesia is shown in Figure 7.
Percentages of patients who developed dyskinesia by the
end of the 5th, 10th, and the 15th year after the onset
were 8.4%, 35.1%, and 62.8%, respectively. Women
developed dyskinesia slightly but significantly earlier
than men (P = 0.014). Multivariate analysis also con-
firmed the above male—female difference (data not
shown).

Then we examined influence of age of onset on the
duration to reach Hoehn & Yahr Stage IIL, IV, and V and
to wearing off and dyskinesia. Early-onset patients (50
years of age or younger) showed significantly longer
duration to reach Stage III, IV and V, in that 14.7% of
early-onset and 34.1% of late-onset patients (after 50)
reached Stage III by the end of the 5th year from the
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Drug No. (men, women) Men Women Total
L-Dopa (with DCI) 1304 (579, 725) 492.5 £ 196.7 4547 + 198.5 471.5 = 198.6
Bromocriptine 139 (65, 74) 12.56 = 8.10 10.33 £ 6.14 11.36 £ 7.17
Pergolide 514 (252, 262) 1.32 20,74 1.11 #+ 0.61 1.21 = 0.68
Cabergoline 337 (135, 202) 2.68 = 1.27 2.56 = 1.27 261 £1.26
Talipexole 62 (24, 38) 1.48 = 1.00 1.27 £ 0.93 1.35 = 0.96
THP 467 (223, 244) 3.82 +1.72 399 = 1.82 3.68 = 1.61
Amantadine 484 (213,271) 163.5 £ 62.6 167.0 = 70.5 1654 = 67.1
Selegiline 285 (134, 15D 5.63 = 2.17 5.01 =2.00 530 £2.10
L-Dopas 169 (80, 89) 466.7 + 239.0 4224 = 175.2 4779 = 215.8

Mean *+ SD.

onset, these percentages for early-onset and late-onset
patients were 30.7% and 64.2% by the end of the 10th
year, and 67.4 and 88.6% by the end of 15th year,
respectively (P < 0.001 in log rank test). Regarding the
duration to Stage IV, 3.5% of young-onset patients and
7.3% of late-onset patients reached Stage IV by the end
of the 5th year; these percentages for young-onset and
late-onset patients were 14.4% and 32.1% by the end of
the 10th year and 25.4% and 42.0% by the end of the
15th year, respectively (P < 0.001). These percentages
to reach Stage V were 1.9% and 2.1% by the end of 5th
year from the onset, 7.4% and 19.4% by the end of the
10th year, and 12.9% and 35.7% by the end of the 15th
year, respectively (P < 0.001).

Durations to the onset of wearing off and dyskinesia
were significantly shorter for young-onset patients. By
the end of the 5th year from the onset, 33.3% of young-
onset and 18.1% of late-onset patients developed wear-

100%

unknown
& death
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H-YIV
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EH-Y U
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OH-Y 0

80%

60%

40%

20%

0%
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FIG. 2. Distribution of Hoehn & Yahr stages according to the disease
duration. When the disease duration was 5 years or less, percentages of
patients at Stage I or less, IL, IIL, IV, and V were 14.8%, 49.0%, 28.6%,
3.0%, and 0.7% respectively. When the disease duration was 6 to 10
years, these percentages were 7.1%, 41.9%, 32.1%, 7.8%, and 1.8%,
respectively; in the similar way, for 11 to 15 years, percentages were
2.4%, 28.7%, 33.9%, 13.3%, and 3.5%, respectively; for 16 years and
longer 3.3%, 28.7%, 33.9%, 13.3%, and 3.5%, respectively. Percent-
ages of deceased patients were 0.6% for the fist 5 years, 5.0% for the
next 5 years, 12.6% for the third 5 years, and 27.0% for the last five
years.

ing off; these percentages for young-onset and late-onset
patients were 69.4% and 56.5% by the end of the 10th
year and 85.1% and 68.2% by the end of the 15th year,
respectively (P << 0.001). Regarding dyskinesia, 14.3%
of young-onset patients and 6.8% of late-onset patients
developed dyskinesia by the end of the 5th year from the
onset; these percentages for young onset and late-onset
patients were 39.2% and 34.0% by the end of the 10th
year and 72.4% and 57.9% by the end of the 15th year,
respectively (P < 0.001).

Then we analyzed the influence of initial symptoms on
the duration to reach Hoehn & Yahr Stage III, IV, and V.
The tremor-onset group and the bradykinesia-onset
group showed significantly longer duration to reach
Stage III compared to the gait disturbance-onset group
(P < 0.01, data not shown). There was no significant
difference between the tremor-onset and the bradykine-
sia-onset group. Initial symptoms in the bradykinesia
group were usually disturbances of hand dexterity such
as hand writing. Initial symptoms had no effect on the
duration to reach Stage IV or Stage V.

In the same way we analyzed the influence of initial
symptoms on the duration to develop wearing off or
dyskinesia. Tremor-onset group showed significantly
longer duration to develop wearing off compared with
bradykinesia-onset and gait disturbance-onset groups
(P < 0.001, data not shown). But initial symptoms were
of no effect on the duration to develop dyskinesia.

Then we analyzed the effects of initial treatment on
the duration to reach Hoehn & Yahr Stage II1, IV, and V.
The initial L-dopa group showed slightly but significantly
shorter duration to reach Stage III. By the end of the 5th
year, 32.7% of the L-dopa group and 23.1% of the
dopamine agonist group reached Stage III; these percent-
ages for the L-dopa group and the dopamine agonist
group were 61.1% and 41.1% by the end of the 10th year
and 82.1% and 76.3% by the end of the 15th year,
respectively (P << 0.05). The group which was started
with other drugs, mainly an anticholinergic or amanta-

Movement Disorders, Vol. 21, No. 9, 2006
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TABLE 3. Demographic data on the subcohort in which long-term outcome was evaluated

Men Women Total

No. of patients 531 652 1183
Age of onset (yr) 58.6 = 10.7 59.9 £ 9.7 59.3 £ 10.1
Age at the first visit (yr) 60.8 = 10.9 62297 61.6 = 10.3
Age at the last examination (yr) 64.9 = 10.6 664 =95 65.7 = 10.1
Disease duration (yr) 6.35 £ 3,75 6.50 * 3.69 6.43 +3.72
Hoehn & Yahr stage at the first visit 1.99 = 0.77 2.01 = 0.84 2.00 £ 0.81
Hoehn & Yahr stage at the final evaluation 238 = 1.05 248 = 1.13 243 = 1.10
Years to the use of L-dopa (yr) 2.37 = 1.49 2.44 + 1.48 241 +1.49
Years to the use of a agonist (yr) 3.57 =251 3.46 £ 224 3.51 £2.36
No. of patients received L-dopa first 271 (51.0%) 300 (46.0%) 571 (48.3%)
No. of total patients received L-dopa 476 (89.6%) 583 (89.4%) 1059 (89.5%)
No. of patients received an agonist first 56 (10.5%) 93 (14.3%) 149 (12.6%)
No. of total patients who received agonists 337 (63.5%) 433 (66.4%) 770 (65.1%)
No. of patients received other anti-PD med 115 (21.7%) 175 (26.8%) 290 (24.5%)
Initial symptoms
Tremor 242 (45.6%) 354 (54.3%) 596 (50.4%)
Gait disturbance 148 (27.9%) 168 (25.8%) 316 (26.7%)
Bradykinesia 111 (20.9%) 97 (14.9%) 208 (17.6%)
Others 15 (2.8%) 22 (3.4%) 37(3.1%)
Side of initial symptom

Right 268 307 575

Left 198 271 469

Mean = SD.

PD, Parkinson’s disease.

dine HCI, also showed similar time course as the dopa-
mine agonist group (data not shown). Similar difference
was also noted in the time to reach Stage IV (P < 0.05,
data not shown). Initial treatment was of no effect on the
time to reach Stage V or to develop wearing off or
dyskinesia (data not shown).
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FIG. 3. The duration to reach Stage III. The ordinate indicates the
proportion (percentage) of the patients remaining at Stage II or less.
The abscissa indicates the years from the onset. Total number of the
patients analyzed was 1,178 (men, 530; women, 648). The fine solid
black line indicates men, the gray line women, and the heavy black line
men and women combined. Women reached Stage III slightly but
significantly earlier than men (P < 0.001).
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Duration to death is shown in Figure 8. Percentages of
patients who died by the end of the 5th, 10th, and 15th
year from the onset were 0.7%, 10.2%, and 18.7%,
respectively. No significant difference was noted be-
tween men and women. But age of onset had a significant
effect on the duration to death. Duration to death was
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FIG. 4. The duration to reach Stage IV. The ordinate indicates the
proportion (%) of the patients remaining at Stage III or less. The
abscissa indicates the years from the onset. Total number of the patients
analyzed was 1,181 (531 men, 650 women). The fine black line
indicates men, the gray line women, and the heavy black line men and
women combined. No significant difference was noted between men
and women (P = 0.212).
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FIG. 5. The duration to reach Stage V. The ordinate indicates the
proportion (%) of the patients remaining at Stage IV or less. The
abscissa indicates the years from the onset. Total number of the patients
analyzed was 1,181 (531 men, 650 women). The fine black line
indicates men, the gray line women, and the heavy black line men and
women combined. No significant difference was noted between men
and women (P = 0.444).

significantly longer for young-onset patients in that 0.7%
of young-onset patients and 0.7% of late-onset patients
died by the end of the 5th year from the onset; these
percentages for young-onset and late-onset patients were
1.7% and 12.8% by the end of the 10th year, and 7.6%
and 22.6% by the end of the 15th year from the onset,
respectively (P << 0.01). Initial treatment and initial
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FIG. 6. The duration to develop wearing off. The ordinate indicates
the proportion (percentage) of the patients without developing wearing
off fluctuations. The abscissa indicates the years from the onset. Total
number of the patients analyzed was 1,175 (527 men, 648 women). The
fine black line indicates men, the gray line women, and the heavy black
line men and women combined. Women developed wearing off sig-
nificantly earlier than men (P = 0.0064).
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FIG. 7. The duration to develop dyskinesia. The ordinate indicates the
proportion (percentage) of the patients without developing dyskinesia.
The abscissa indicates the years from the onset. Total number of the
patients analyzed was 1,177 (528 men, 649 women). The fine black line
indicates men, the gray line women, and the heavy black line men and
women combined. Women developed dyskinesia significantly earlier
than men (P = 0.014).

symptom were of no effect on the mortality (data not
shown).

As sex differences in these analyses were unexpected
to us, we did multivariate conditional logistic regression
analysis. Regarding sex, males had a protective effect on
reaching Stage III (P < 0.001) and for developing wear-
ing off (P = 0.0002) and dyskinesia (0.0039). But male
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FIG. 8. The duration to death. The ordinate indicates the proportion
(percentage) of the patients who remained alive. The abscissa indicates
the years from the onset. Total number of the patients analyzed was
1,183 (531 men, 652 women). The fine black line indicates men, the
gray line women, and the heavy black line men and women combined.
No significant difference was noted between men and women (P =
0.076).
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TABLE 4. Demographic data on deceased patients

Men Women Total
Total no. of patients 793 975 1768
No. of patients who died 71 60 131

Age at death, yr (+ SD)
Duration to death from the onset,

719 £8.0 742 £87 729 =84

yr (* SD) 132+79 124*+68 128 =74
Apparent mortality rate 9.0% 6.2% 7.4%
Mean = SD.

sex was the risk factor of mortality (P = 0.025). Regard-
ing the age of onset, young age of onset (50 or before)
had a protective effect on reaching Stage III (P <
0.0001), reaching Stage IV (P < 0.0001), reaching Stage
V (P < 0.0001), and mortality (P << 0.0001), but it was
a risk factor for developing wearing off (P < 0.0001) and
dyskinesia (P < 0.0001). Regarding the initial treatment,
dopamine agonist was a protective factor for developing
wearing off compared to L-dopa (P = 0.020) and with
other drugs (P = 0.034). Regarding the initial symptom,
tremor was a protective factor for developing wearing off
compared to bradykinesia (P = 0.0028) and gait distur-
bance (P = 0.0011). No other significant correlation was
noted among the factors analyzed.

Causes of the death and mortality rate were further
analyzed on the total cohort (n = 1,768). During the 14
years of the study period, 131 patients (71 of 793 men
and 60 of 975 women) died (Table 4). The mean age at
death was 71.9 = 8.0 years for men and 74.2 = 8.7 years
for women (not significant). The duration from the onset
to the death in these patients was 13.2 = 7.9 years for
men and 12.4 *= 6.8 years for women (not significant).

Causes of death are shown in Table 5. The most
common identified cause was pneumonia. Many of our
patients died at home, and we were notified of the deaths
of the patients several weeks after the deaths, and it was
not easy to determine the exact causes of deaths. The
causes of the deaths had to be concluded as unknown in
50 (38.2%) of 131 patients. In addition, details of the
premorbid conditions were not known in many patients.
This finding is the reason why somewhat unclear and
obscure causes of the death had to be listed in the table.

Then the age and the year of death of each patient was
plotted in Figure 9 (men) and Figure 10 (women) with
the life expectancy curve of Japanese general population
as a reference. Linear regression curve for the age at
death for male PD patients gradually approached the life
expectancy curve of the male general population as time
went on. As of year 2003, the life expectancy of the male
general population was 78.45 years. The average age at
death of the male patients calculated from the curve was
76.69 years (97.76% of the general population), not
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TABLE 5. Causes of the death

Cause No. (%)
Pneumonia 29 (22.1)
Sudden death 7(5.3)
Cancer 5-(3.8)
Suffocation 5(3.8)
Hleus 4 (3.1)
Death in bath tab 3(23)
Trauma 3(23)
Cerebral hemorrhage 3(2.3)
Malignant syndrome 2 (1.5)
Respiratory failure 2 (1.5)
Myocardial infarction 2 (1.5)
Rupture of aortic aneurysm 2 (1.5)
Congestive heart failure 2(1.5)
Multiple myeloma 2(1.5)
Subarachnoid hemorrhage 2 (1.5)
Renal failure 1 (0.8)
Gastrointestinal hemorrhage 1 (0.8)
Acute cardiac failure 1(0.8)
Hepatic failure 1 (0.8)
Septicemia 1(0.8)
Aginge 1 (0.8)
Unknown 50 (38.2)
Total 131 (100)

significantly different from the male general population.
On the contrary, the linear regression curve of the age at
death of female patients had never reached that of the
female general population. As of 2003, the life expect-
ancy of the female general population was 85.63. In
contrast, average age at death of the female PD patients
studied was 76.23 (89.02% of the general population).
The age at death for female PD patients was essentially
the same as that of male PD patients. Female PD patients

1988 1990 1992 1994 1996 1998 2000 2002 2004

FIG. 9. The age and the year at death for the male patients. The
ordinate indicates the age at death and the abscissa the year of death.
The ages at death of male patients are plotted against the year at death
(diamonds). The black line indicates the linear regression curve of age
at death for male patients (y = 0.006037x + 64.60). The gray line
indicates the life expectancy of the Japanese male general population
(squares; y = 0.001401x + 75.55; the source of the data is the Vital
Statistics of Japan, Ministry of Health, Labor and Welfare, Statistical
Database). As of 2003, the life expectancy of the male general popu-
lation was 78.36. The mean expected age of death of male Parkinson’s
disease (PD) patients at year 2003 was calculated as 76.69 from the
linear regression curve.
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FIG. 10. The age and the year at death for the female patients. The
ordinate indicates the age at death and the abscissa the year of death.
The ages at death of female patients are plotted against the year at death
(diamonds). The black line indicates the linear regression curve of age
at death for female patients (y = 0.003601x + 69.02). The gray line
indicates the life expectancy of the Japanese female general population
(squares; y = 0.002038x + 81.25; the source of the data is the Vital
Statistics of Japan, Ministry of Health, Labor and Welfare, Statistical
Database). As of 2003, the life expectancy of the female general
population was 85.33. The mean expected age of death of female PD
patients at year 2003 was calculated as 76.23 from the linear regression
curve.

lost approximately § years of longevity compared to that
of the female general population in Japan.

DISCUSSION

Studies on long-term outcome of the patients with PD
are few. Particularly, it was hard to find reports on the
duration to reach Hoehn & Yahr Stage III, IV, and V in
a large cohort of PD patients. Although the functional
state of the upper extremities is not very well represented
in the Hoehn & Yahr staging, it is a very useful measure
to evaluate overall functions of PD patients. Generally,
patients in Stage II or below were able to engage in social
as well as daily activities without large difficulty. They
can live an independent life, but there will be some
restrictions in their activities in Stage III, and an inde-
pendent life becomes difficult in Stage IV or above.
Therefore, this is a good scale to estimate the overall
activity state of the PD patients, and it would be nice to
have some idea on how many years it would take to reach
Stage III or IV for both clinicians and patients. We have
to admit that there is a limitation in the accuracy of the
data in retrospective studies like this one. We did
Kaplan—-Meier analysis instead of Cox analysis, as the
former method was applicable in the presence of some
missing data. We did our best to obtain missing data of
patients who had been lost for follow-up by sending
questionnaires and by telephoning; however, because of
moves and of other reasons, follow-up information could
not be obtained in 21.2% of the patients analyzed. In

these subjects, we had to use the clinical data at the last
visit to our clinic and the duration of the disease was
calculated from the onset of the disease to the last visit to
our clinic. Therefore, we believe that prognostic data in
terms of the disease duration were analyzed reasonably
appropriately: prognostic data were always analyzed
against the duration of the disease from the onset. How-
ever, we admit that this strategy is a weak point of our
analysis, including the statistical method used and in
interpreting our data; readers should keep this fact in
mind.

Nonetheless, we believe that our data would give us
approximate information on the long-term outcome of
PD patients in an usual clinical practice setting, We did
not intentionally delay the use of L-dopa and we used
L-dopa when it became necessary. Although our center is
a referral center, according to our medical system, any
patient can visit our clinic without a referral letter. There-
fore, not only advanced PD patients, but also many
early-stage patients come to our clinic as can be seen
from Table 3, in that average and mean Hoehn & Yahr
stage at the initial visit was 1.99 £ 0.77 in the cohort of
the long-term outcome study, indicating that many mild
cases were included. Therefore, we believe that the pa-
tients we studied represent the general PD population in
our country.

Hoehn & Yahr stage was evaluated at the best on in
each patient when wearing off was present. It was diffi-
cult to evaluate the stage at off when usually patients
stayed at home. In addition, we thought evaluation of
Hoehn & Yahr stage during on phase was more impor-
tant to know the level of activities of PD patients. In this
respect, 27.9% of our patients reached Stage IV by the
end of the 10th year from onset and 41.2% by the end of
the 15th year from onset. In another word, 72.1% of the
patients and 58.8% of the patients remained at Stage III
or less at their best on by the end of the 10th and the 15th
year from the onset, respectively. These results appeared
to be more than expected for PD patients. We wanted to
compare our results with those of similar studies reported
in the literature; however, we could not find a similar
study.

Regarding the frequency of wearing off in relation to
the duration of the disease, 21.3% of the patients devel-
oped wearing off by the end of the 5th year from the
onset, 59.4% by 10 years, and 73.2% by 15 years. Time
to develop wearing off in our data is somewhat longer
than those reported in the literature. It has been quoted
frequently that the frequency of motor fluctuations in-
creases by approximately 10% every year from the onset
of the disease.? This rate would mean that the frequency
of motor fluctuations at 5 years from the onset would be
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