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4 Pre-motor/prodromal period Parkinson's disease diagnosis
Early Advanced/late
Complications
Psychosis
£
ﬁ Fluctuations
& Dyskinesia Motor
=]
Dysphagia
=g Postural instability
= Bradykinesia Freezing of gait
Rigidity Falls
Tremor
EDS Pain Urinary symptoms Non-motor
Hyposmia Fatigue Orthostatic hypotension
Constipation RED Depression M Dementia
T T T T T
-20 -10 0 10 20
Time (years)
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Diagnosis
1
Pre-mator or
prodromal stage

Motor stage
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1
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Dementia !
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! Rapid progression
| to PDD
I
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= i Progression ~ __aee--m7T
i -
g |mai PDMClt0POD .
3 :
g i o PD-MCI
‘® ! — -, o slow progression
-l P prmme- - = S et
- | - - . .
) . ! . Cognitive fluctuations:
3 Early PD-MCI : \‘. o e.g. MCl — Normal cognition — MCI — Dementia
i e T - » ‘
“==="" Noor minimal cognitive decline
SCD | o
i
Narmal E
cognition \
i
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S sglzt(t)i;tn (at bar;eline) gafcntl)trll:g Frzsuiemey (74)
Mil};idcl;?‘\ier F;iss(a):gl’ 136 Dementia 83% at 20 years
Study
Stgzsg}g/er Prevalencet 233 Dementia (287(;/?9&];)(;38;;';;% agrcl)? 60% at 12 years
N . MCI 20.2% at baseline, 28.1% at 1 year,
P(;:\I,:Vevgel:tn Incidences 178 38.8% at 3 years and 43.3% at 5 years
Dementia 17.4% at 4 years
CamPalGN Incidencet 142 Dementia 17% at 5 years and 46% at 10 years
35% at baseline, 53% at 3 years and
CARPA Research, 123 MC 50%ats years

de novo§
Dementia 17% at 5 years
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Cohort n Cognitive o
sy selection (at baseline) outcome FrecueEnsy V)
MC] 42.6% at baseline and 72.6% at 5
NYPU Incidence# 134 years
Dementia 27.6% at 5 years
7.8% at 1 year, 18.5% at 2 years, 28%
MCI at 3 years, 36.1% at 4 years and 43%
; at 6 years
Pinqsylvgtn|a Convenience/ 141
niversity 0.7% at 1 year, 3.5% at 2 years, 7.5%
Dementia at 3 years, 12.9% at 4 years and 28%
at 6 years
_ ) 20% at baselinef, 14% at 1.5 years
ICICLE-PD Incidence# 212 MCI and16% at 3 years
21% at baseline, 61.8% at 1 vyear,
PPMI Egsre]g\r/;% 423 C'i'\z"g)CA 69.8% at 2 years, 67.3% at 3 years,
69.9% at 4 years and 68.2% at 5 years
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Cognitive Impairment

Protective factors Risk factors

N
Vo Vo

N Male sex
Exercise Older age

MAPT gene variants

-

25-hydroxyvitamin D? APOE gene variants? C+)

Mg
Brain tau and amyloid- R//

Caffeine? B burden

Low serum UA

/ Oxidative stress Traumatic brain injury?

+)
N Pesticide expasure?

\ HTN, DM, C-reactive
Y »  Neuroinflammation protein >
- Tobacco use

Orthostatic
hypotension

Mediterranean diet?

REM behavior disorder
BM| extremes?

Depression / anxiety?

COMT gene Val158Met?
BDNF gene Val66Met?

Cerebral amyloid
angiopathy ?

(D8 2-2] HZI2E QIXZls Hstoll chet HE oIkt U 2 QIxf

oo

Ao} HEE S-S B QdAfel AQIARE Erdrh 2 7hE] el oA
2 o e ez AT, il BT Rot e A% B
E2 FAIR 7hedt gt 28 MAYES sttt iEsE Adsty
¥AI8F4EE. APOE = Apolipoprotein  E;  BDNF = Brain-derived neurotrophic

i,
ro
N
ﬁ\ﬁ
lo
)
fo
_|>~

factor; BMI=body mass index; COMT = Ctechol-O-methyltransferase; DM =
Diabetes Mellitus, HTN = hypertension; MAPT = Mictorubule-associated protein

tau; REM =rapid eye movement; UA =Uric Acid,
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1. 97 Xt=
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Age ez 2L Sl g9
9} o]F wleTy
< 3 AlEE A|9F
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:
:

971 A=

13 Eﬂi 104,433%1_0_

0417 ZEHE 0|4 410
G20 TTHES Mg
156,9252
Hi=
» 1. IpFI= ok ik 33| 0|0k 44 7533
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3OS 0T AR eHE Y8 17522
r
CASE | , CONTROL
63,3382 Em s 191,664
Control |2

1. $4HH(G20, G21, G22, G23, G25) TIEH: 46,6292
2. Index day O| % AP 2 QIX|7| X3 WA 23,754

[32 3-1] A7 cHAXE MF

2x7Is
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527 Y CONTROL
40,427% 121,281
X2l
M2 8 XICHE7HE O] M7= O =2 22 4643
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348113 : CONTROL
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1) Akl BA1A a9l
- A FE: 4oth vvk, sotf, 60th, 70tH, 80A| o)
- &5EL 0, 1-5%9], 6-102%, 11-15%9], 16-20+%]

- A% MEEWA, FAA, ATT, §EF

Ry

- 59 WEe] Aol v, H FL A FA
- 25 Hxe] Ao
@© HlSFT
@ AYFLFT (A 0~40g/Y, =k 0~20g/<Y)
@ STHISFTTZ (A 40~60g/<, Ak 20~40g/<Y)
@ LAFSTFT(GA 60g/L o), oIzk 40g/d o))
- AAGE Ao F A9, 1-23)/F, 3-43]/F, 53] o)/F

- BMIL: o}AJo}elg Tt o2 World Health Organization (WHO) 3ol ule}
ofefe} Zo] 47lle] 2F o= HFale] BMI (9] kg / m?) Fol w2 71
£xo] w9 En|E A&}

D AAZ (underweight: 18,5 1|%})

@ A¥AZ (normal weight: 18,5 o]} 23.0 m|gh),
® FAZF (overweight: 23.0 ]2 25.0 m]¥h

@ m]9t (obese: 25.0 o]

3) EHF A
- Psychiatric disorder: F05-F99 (F067 #]<])
- Hypertension: 110-115
- Stroke: 160-164
- Coronary artery disease: 1251, 1252, 121, 122
- Chronic obstructive pulmonary disease: J44
- Chronic kidney disease: N18
- Dyslipidemia: E78
- Charlson’s Comorbidity Index score (CCI)

A3 A Ue 2 gy 23



4) °FA
- A A kA antidipepressant, antipychotics, anxyolytics, hypnotics, mood

stabilizer2 T+&# <& 3-1>

<HE 3-1> FFUAAN(EEY)

antidepressant antipsychotics anxiolytics hypnotics mood stabilizer
bupropion ) ) ) .
hydrochloride amisulpride alprazolam triazolam carbamazepine
desvenlafaxine aripiprazole bromazepam zolpidem lithium
. . |
duloxetine blonanserin clonazepam va Dro"?te
magnesium
escitalopram chlopromazine diazepam valproic acid
fluoxetine clozapine etizolam
milanacipran haloperidol flunitrazepam
miratazapine olanzapine ethyl
p P loflazepate
paroxetine paliperidone lorazepam
sertraline quetiapine
trazodone risperidone
velnafaxine sulpiride
vortioxetine levosulpiride
ziprasidone
- 3719 9FA): levodopa (LD) AA|, dopamine agonist (DA)A|A], No-LD,
No-DA A A
<E 3-2> DiZIaY OH(HEY)
Levodopa Dopamine Agonist No LD, No DA
Levodopa/ benserazide pramipexole ER/IR entacapone
Levodopa/ carbidopa IR/ CR ropinirole ER/IR rasagiline
L rbi . .
evodopa/ carbidopa/ trihexyphenidyl

entacapone

benztropine
amantadine

*IR, immediate release, CR, controlled release; ER, extended release

- Levodopa Equivalent Daily Dosage (LEDD) A4t W

£ QIR7ISAsHEEQIRIEOY, Xloh)e HYE = ¢

L



<HE 3-3> Conversion factors for calculating total LED for commonly used agents®®

Conversion Calculated LED
D) ks B {2 Factor/ Ratio S of the Example
L IR L-dopa DD x 1 100 mg D tid 300 mg
-dopa
P CR L-dopa DD x 0.75 100 mg D qd 75 mg
200 mg D tid in
. C.OMT Entacapone LD x 0.33* combination with 100 100 mg (+300
inhibitors . mg LD)
mg of levodopa tid
MAO-B .
inhibitors Rasagiline DD x 100 1 mg D qd 100 mg
Pramipexole
' DD x 100 21 mg D ER ad 210 m
Dopamine ER/IR & g &
Agonists Ropinirole, .
ER/IR DD x 20 4 mg D tid 240 mg
Other Amantadine DD x 1 100 mg D tid 300 mg

- Adapted and modified from Tomlinson et al.29
* The result is then added to the total daily |-dopa dose.
D, drug; IR, immediate release; CR, controlled release; ER, extended release; DD,
daily dose; LD, levodopa dose; qd, once a day; tid, three times a day; qid, four times a day.

5) A3 W

o1x] A3}e] A9 (Cognitive Impairment, CI): AZSIAA ol 2 Z]uj

@O AxelA Ao (Mild Cognitive Impairment, MCI): F06,7

@ Awl: Ay (3711 vl (FO2. 3, G20), &=35}o] W oAl 2] |1l (FO0, G30))

s 2w} kA 33) ol A A

Z|ufjokA): donepezil, memantine, rivastigmine, galantamine

*
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A2 24 UH

E od= SAS Enterprise Guide 7.1(SAS Inc., Cary, NC, USA)2 AF&3}ich A+
A A, A ST 2T Mo AA7s A e Anf 24 Bla, S,

71 Bk YellA QIA7]5 A3) T X|wl] A vla, AR, 34715 Fxlatol| A
JAE At e Azt @A Al 5 2 d ol 2 o] F b Hlw, Ui il

A YollA APgE 2 B ogng Wity U 4 ok

AR F% A HE FATE RS A 2=, PRI g, gk Welol
T A older 22 AolE & 5, A, dF, VI d=E VISR 132
2 53} FEF3te] 2S AAsnk oldl whe}t 2w vlashs dgte] Aelle
W4 mEsh B APty 712 A 948 Wi PRrxEu ek

al

A= EHEE TAHA (Independent two sample t-test) S AP35t ct A5 W
EHE (%2 JeEz, vixE 18 A$ds dutsl =AU A (GEE, Generalized
Estimating Equation), 1 £]2] Z-$-olli= 7}o]Al A7 (Chi-sqaure test) & Al3Y3}F3itt.
e s mAE YA el thek E4 9] B9, i eld B-9-oll= Stratified
Cox regression, 1 2]2] 7Z-9-oll== Cox regressions A|F3FAct, A3 v s)o]
& Aol A QIR )5 Aeh B X|ulf 1A, 60A] mIRE o] itellA] 1A]7]s As)
g 2w WAL v wEtr] fJske] 7FE vlo]o] AJEI (Kaplan Meier Curve) ©.2
vebd & 273 59 H7% (Logrank test) & Al3te] QIA7]5 A8t B A|uf A
78 7z e oet vawetdet, s7ls St Yol A o] Abd vlaAdlE= 7
nlo]o] A& (Kaplan Meier Curve) 22 YERH & 277 £9] 374 (Log-rank test) S
AlgYste] QIA7]s Ash Bem vl A f7oll mhE APEES Wkt rA e R
e SApre] Hat ogHE Wste] A9, e I FFHE] End point7hA]
g Ht o]gH|8-S F2H3|A] Scatter ploteZ YeR ST

26 mRlzd el = Skl XV ISK6H (EEQIAE, Xiofel &tdE 3 XIS Xstof Jers DlxlE 22
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(&9 W= (34 E))

OIX|7|s N5 IZIEE ShXp B
HHAY oo _ _ P-value
Zd |5 (N=34,811) (N=104,433)
oIx|7|s N5t <0.001
2 18,986 (54.28) 83,696 (80.14)
14 O|LH 4,318 (12.4) 1,245 (1.19)
1-24 1,934 (5.56) 1,594 (1.53)
2 0| 9,663 (27.76) 17,898 (17.14)
x|of <0.001
2 22,459 (64.52) 92,559 (88.63)
1 0Ly 3,208 (9.22) 562 (0.54)
1-2 1,454 (4.18) 819 (0.78)
2 0|& 7,690 (22.09) 10,493 (10.05)

B

& A izl vl 163zke] & 71 F AE
WA o] QIA7IE A3t WA uyl W Ao A
Confidence Interval(Cl): 4,43-4.67) v EA|Z o2 Fo3A =ke ] Huje] 79
+ HZEH FRprol| Al X|ml) A o] JFnH]7} 6,59 (95% CI: 6,37-6.81) Hl F-AZ L

FrofstAl Edth BE £ W4 E B F ovhdseA] ¢ 29 4% DBE e
Aol M= TS Shabro] ti el HIE] QIA|7])E A8k WA S1EH| 7} 4.08(95%
Cl: 3.74-4.45)v] =gtem, vl WA AH|= 6.48 (95% CI: 5.73-7.32) &2 #F1E
Aol A Azt BAHORZ Foet T wol WAEtth. 4% DBE E3F Al7|W
BMI] 7-9-oll= F 971 3Rt F 1/3 A= wholl E5to] ¢ F A= data2] £20]
Wol 77l DBE A|Q3 thileF FA % Attt o] 2 vSsiA| thzrel] vls)
& Aol A QIA7]E At HA $EHE 3.80 (95% CI: 3.69-3,92) Hl], 2|uj
Y 1FH|= 5,58 (95% CI: 5.37-5.80) M2 BAIHOZ fo3tA Eof 9xIE Sk
oA AA7)s Ast & Xulf wao] ZE A oA oF so|A] v xR =] WA}

At

w
o

=
ru
>
ODZ
mII
0=
ol
ol
e
H
rr
"O

A7 [sXsh (BE=2IAIHol, X|of)e| &g 3! X7 |5 XMslof Jes nlxlE 22!



2 TRIAY BRRT Chxmel 917 AR £
71 P el Q1T AEls gl QP acige] AeE ol
22 HEE T 7A (Independent
two sample t-test), 7 HEF+= W% (%), i3-S 12T Aol duts) 4 A2
(GEE, Generalized Estimating Equation), 1 2]¢] -$-o|& 7}o|Al#7A (Chi-square
test) & ATt <F 4-2>. AW SAbTolA] oIS H W volE 66.82

1Y FAjrtol| A 21A]7] L
78.0817.4741, 2wl TA Yol w71 Skalo| M= 74.7217.494], thERFOAE
80.85+6, 3142 w71=H afoll A tZrtol] Yo AFoA QA 7)5 As7F s

o}, H1e ﬁ‘rx}*OI 2ol vls] Agol o @o] AFata glor, H1ey fat
+ HE7PE O SAXLE frofsiAl Wkt :1E SAfell A o z2wtel] Bl
7wy ) S5E SAH0R frofebl o HAl skm 9len, BMIe] A9-ele
£ Z

B 29 B QT v A L vee] BAROR felshll o Bk

rfe
2

=
Aol Al AL BE SuF A3ke w71 oA O @l sRkska 2lglom,
Charlson’s Comorbidity Index score (CCI)%E 371 x| A BAZHCZE {231
e A5E 2ol BU A8 vwv} e BRI Eh AUE =9
e AA FAACRE FosAl o =k FFAA oFAlY Afele=
antidepressant, antipsychotics, anxyolytics, hypnotics, mood stabilizer 25 371
Wy A Siey dAEeld Bg wws) BAdoR fels Ekow, 55
antidepressant®] 7-9-oll= 3710 Skaptol| A 2ol |8l oF 2,84, hypnotics?]
749-0l&= 1,78, mood stabilizer®] 7-$-ol= 2,082 1 B8 Wer}l =9k}

¢

oE

i
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<E 4-2> ul7l&d EXEar ciERL| 7| eIRAEEN EX
CiEE i P N
Variables (N=104,433) (N=34,811) P value
N (%) N (%)
<40 778 (0.75) 261 (0.75)
40-49KM| 5,844 (5.6) 1,948 (5.6)
i PNeT 50-59A 17,382 (16.65) 5,793 (16.64)
2y Ad 60-69A| 33,945 (32.51) 11,314 (32.51)
70-79M| 37,564 (35.97) 12,517 (35.96)
280X 8,913 (8.54) 2,971 (8.54)
RIX7Is M3t oix|z|s xst 78.08+7.47 73.22+8.32
2 Lto] <0.0001
(mean%S.D.§) X|oj 80.8516.31 74.72+7.49
= 50,930 (48.77) 16,975 (48.77)
S| <0.0001
01 53,496 (51.23) 17,829 (51.23)
0 4,691 (4.58) 2,669 (7.82)
1-5 17,924 (17.5) 4,896 (14.34)
AEAZX
*(;ID“ 6-10 16,767 (16.37) 4,803 (14.07) | <0.0001
T
11-15 23,777 (23.21) 7,573 (22.18)
16-20 39,281 (38.35) 14,206 (41.6)
MSEHA| 20,785 (19.94) 8,046 (23.14)
ZA| 25,285 (24.26) 7,960 (22.89)
HFE XY <0.0001
Al 3 44,208 (42.41) 14,469 (41.61)
2Hs 13,967 (13.4) 4301 (12.37)
HIEHA 20,338 (68.57) 7,724 (73.53)
= 7 22 Sx| <0.0001
=01 10,081 (31.43) 2,781 (26.47)
HSF 18,133 (59.25) 6,548 (62.01)
XelEsF 11,230 (36.7) 3,658 (34.64)
23 ) <0.0001
SAEEF 261 (0.85) 72 (0.68)
DREEF 979 (3.2) 282 (2.67)
orst 17,662 (58.19) 6,018 (57.43)
) 1-23]/% 6,627 (21.84) 2,250 (21.47)
AF|EE T 0.0989
3-43|/Z 2,770 (9.13) 998 (9.52)
53| O|Al/= 3,291 (10.84) 1,212 (11.57)
PSPSIES 763 (2.45) 217 (2.01)
HAHS 10,786 (34.6) 3,466 (32.12)
BMIt ) <0.0001
S 8,428 (27.03) 3,016 (27.95)
B2t 11,198 (35.92) 4,093 (37.93)
FHozst 29,870 (28.6) 19,783 (56.83)
SIS nk=clel; 49,426 (47.33) 21,379 (61.41) | <0.0001
LES 6,666 (6.38) 10,004 (28.34)

= SHel= X7 [SX s (ZE=RIRIEOM, Xof)el

=
k:IHkOHg

S IX|7 [ Xstol| et




Chz=at i g P RN
Variables (N=104,433) (N=34,811) P value
N (%) N (%)

oEetEst 3,468 (3.32) 2,058 (5.91)

PHE A 2 et 6,216 (5.95) 2,705 (7.77)

gk AlEst 1,170 (1.12) 835 (2.4)

O|LXIEES 35,937 (34.41) 19,751 (56.74)

S 27,953 (26.77) 15,483 (44.48)

0 79,470 (76.1) 22,535 (64.74)

1 2,887 (2.76) 680 (1.95)
Cccl <0.0001

2 5,283 (5.06) 1,410 (4.05)

>3 16,793 (16.08) 10,186 (29.26)

antidepressant 8,909 (8.53) 8,245 (23.69)

—_ antipychotics 68,123 (65.23) 25,717 (73.88)
O;.FJEI anxyolytics 71,978 (68.92) 28,702 (82.45) | <0.0001

hypnotics 16,173 (15.49) 9,090 (26.11)

mood stabilizer 4,854 (4.65) 3,234 (9.29)
N 24,523 (23.48) 15,127 (43.45) <0.0001

§S.D.: Standard deviation, EEMX}
* MAESF2(EX1:0~40g/Y, O0{Xh:0~20g/Y), FAHESFTZ(LXH40~60g/Y, 0X120~40g/Y), ST

(eX}:60g/2 0|4, 0{x}:40g/Y 0[d)
tBMI: Basal Metabolic Index, X#Z (underweight: 18.5 kg/m?20|gh),

HMHZ (normal weight: 18.5kg/m 20| 4

23.0kg/m20|2h), THH|Z=(overweight: 23.0kg/m20|4F 25.0kg/m? O|FH), H|ZE (obese: 25.0kg/m20|A})

$Charlson’s Comorbidity Index score (CCl)

3. Kaplan-Meier CurveE 0|2¢t CiX 1} mp7l&8 kX
% X|of 5 WS bl
Kaplan-Meier #2415 o]-&3lo] ¥ 9715 x| A QIA|7)s I8} EA 7t
A9 A M ES Blug A3 SAHSRE FofetA e Aol QIA7]E
Ast WAEo] whor 19 4-1], X BA7EA| o] +4 BAAES Hwegt Ay} A4

FAHOR folsil sa1ey BAEolA Al wAyEe] et (27 42,

oA 2IX|71s 5t
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(=]
[=1]

Survival Probability
[=]
.

0.2

0.0

(0% 4-1] TRIA

Product-Limit Survival Estimates

Legrank g <.0001

2000 4000 6000

Time to cognitive impairment (days) ‘

group 0 1
SRRt MA OO0 A QIX|X5t 2hAtX|e] Kaplan-Meier survival
curve *group 0: A& CHZF, group 1: IfZl& EHXIZE

08

(=]
[=1]

Survival Probability
[=]
-

0.2

0.0

(=]

= Sl ARV IsHsH (EE=IAIE, X|ofel &dE 3 X7 [s XMt Jes olxl=E 22

Product-Limit Survival Estimates

Legrank p <0001

2000 4000 6000

’ Time to dementia (days) ‘
0

group



Cumulative % of cognitive impairment
patients of PD

50.0%

40.0%
30.0%
20.0%
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Years from PD diagnosis

(O3 4-3] opzled LY ol LM A[7|0f @2 AX7|s XM3te| £ LME

Cumulative % of dementia patients of PD

40.0%

30.0%
20.0%
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Years from PD diagnosis
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A2E AN AA715 Aok B Xwf TR JHE 2A

¥ RO /RO KE 7|2 7 At

E
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ol
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tol

3 de® 16\zke] w3 717k

% & JAA7s Az DA 5, AW X BA fie wet QT AR EHA
8203 A 8R1EY HHE golr7] f3 A EAHEA] (Repeated Measures
ANOVA), E=HZE T7AA (Independent two sample t-test), HFE HFE HI=(%),
Ae 1y & AF9oll= duksl FAA 2 (GEE, Generalized Estimating Equation),
1 9]ef Aol 7holAlE A (Chi-square tes) S A&t E4-3>. A7 At
WS T2 15915908 F I B4 T 45, 7% e, I Azt dge
T2 12,3528 0 2 355% k. 1 A BA] s1EW 1A 7]s AeE AT
4.57+10.86A10l BI3f °F 54 A% o]z}

wokom, w1 X|uf %‘EE Ak GA] FFAH 70,877,764 2 2|
7} MAYEEA] 98 T 64.59110.60A ¢l Bl °F 64| F= ol wakth 1A71% A8t
A ol whE vzl v AR E B 704 o el mris o] whAYE A9
= 50% olde] gkAellA QIA|7)E At FAIKLR folatAl ekl on, et
70A] o)%de] IS $Af 5 48% o) de] SAlEe] W VIRt T FAHCE ol
2wz} BAsEAT. Ao wE 1A7]s A8k WA Bl A|ujo] HhY firel whE
T Zbe] abolE HW, IS IR o7t 51.2%=E 1 Mgl o, IAVE
At WAL ozt 91 SR} T 48.5%, FAF RIS A} T 42.8%E OF 6% =R
SAHLE ol oA}t HFIE ShAell A IA|7]5 A8} WA o] wWol HIJaL vl
A o] Bfolle oAt A1 T 38.2%, FA AL AL F 32.7%E F 5.5%
SAXCE FolatA oA} siRIE SAfol|A] A]uf) o] Wol = Avt. w1 Sk}

A=

B2 A P 25 FEo] £EE B, &5 FEol 5245 e e P4E
o] Fou} AA|e At WA e| Bl L5209 7P w2 a5 EeIwlA
AA7Vs Ast BAol TAH R frofstll wol HSUIL YA Eel= vist sl
o S A el ASFE 09 7P e 5 ZelellA Avl o] SAIH
o2 FofebAl wokth sRlen WA FA AFARL Al TIF 41.6%E 7P E3L
AESEA B BN HE BER Ho] glal, FHT 124%2 W BEE
Bk olF A7 Aske] e M5 (41.9%) Hik= SAH R folsH



+H-F (51.2%) N4 o =4 dst o, Aufje] Aedde A5EA (32.7%)ETt
= SAHE oAl §-W-F (40.9%) A T EA HAEte] A KT EolA]
JAA7)E A3t & Aufe] WA Eo| e S HArk IS ek BA] v F<dAt
7} 73.5% = B EAR ] v|go] o o]F Q7|5 AE WAL v|E AR} 47,8%,
P 5L FA FAR 40.7%2 FAX SR frofsAl vlFARlA FAA R <
S Ak WA EC] Ehow, o] A HFAR} 36.1%, HA S dA| FAA
29.7%E FAHOZ FrolatA HlFARA FAA R X WY Eo] E3dth S
BgolE 1S e GA] AA DS Qe 7(47.8%), T 53] ol A ES o
T(48.8%) 2 YA AAEES F 1-23] 2 F 3-43] g ol vl QIA7]E A3
HAE] FAHCRE FolatA wom, Auje] Aol AASEFS ek 7(37.1%),
T 53] o AAGFE g (39.4%) 0] A A EC] FAHLE FoJstAl EUdTh
BMIS] 790l AR ZT(35.9%) Bk A ET(43,6%), THAIZT-(46.8%), H]THE
(47.5%) 2 AZFol T7FEFE AA7T At WA Eo] TAXLE FosHi SV
™, X HAYEE A A FT(28,6%) BRrhs AT (32.0%), AT (35.4%), BN
E(% 20) 2 AZFol T7ILTE BAKHCE FosiAl =tk FAxIE B g FAl
3o 560.8%, QY 61.4%, o FAHEZF 56.7%, B 44.5% o= F4F AZo)
Tt won, S 1A At wellA] FalEE-2 60.8%, AL 66.5%
E% 31.2%, o 3ANALTF 57.5%, WP EE 8.5%, Fi= 47.5%= I @tg
AA7)E A ol vlsl TAFSR FofsiAl FuH] &o] Edth RIS v
Al AAAZL 61.7%, LB 69.0%, HEF 34.1%, AEA A3k 6,3%, T3 HH4
HAL 9.2%, = 49.4%= |7} WA b2 ol| Hls) X|uf| HAEeA] B
7k G EHF Aol vjgo] BAKHORZ FofsHA Eokth Ty Xd 370 ol
%7] levodopa equivalent dose (LED)+ Q1A7]5 Askoll A= 4101428 mg/day,
A} A% PllAE 3671423 mg/dayE EAIH O FroJaiA| 1A% A8t WAT
oAl 7] LED7} wkom, X|uf WA M= 4274444 mg/day2 X7} 5HFE %]
e 9L AT 365414 mg/dayell ] FAHSRE {olakAl LED gho] wol
%7] levodopa E-&%Fo] We A% AV At F xwf dAn|Eo] Eokrh
Dopamine Agonist (DA) E-&& 2] H$olli= DAEHE AA|s Asktodre
18+56mg, AX71% SIA|TolA = 18+56mg o2 EA|Z o2 Fol3HA DAL &L
TIER A7) Ak HATA o A7 BEon, X|uf HAAT A= 7] DAS
ol 48+75mg, X|uij7} WAEEA] b2 ol A= 7] DAGFO] 64+93mgO 2 FAIA S
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2 oAl Auj HAATNA Z7] DAERR] AUt} Charlson FWHEEkA|4
(Charlson’s Comorbidity Index score)™= 71 WA ©HA] 08’3} 37 o] Al oA
45.2% 9 48.0%= 1 IA7)E AskrolA FAK SR fofshA v A Tl
H3 A BlEo] Ehow, IS Xule] Afels sl g 3] 0T 34
o] oA 35.4% Z 37.6%= FAHLE FolstA e e ol vl w1 X
BRAY Hlgo] bt wIsy wb A] g AalA] kA T antidepressanti= 23, 7%,
antipsychotics& 73.9%, anxyolytics 82.5%, hypnotics 49.4%, mood stabilizer 51.9%
£ B8&3kaL glon, A& Q1A At oA v ofAlel vlsl sxlew g
FA] antipsychoticss 75, 5%, anxyolytics 84, 8% =2 EA|Z o2 FoJ3A A7+
ol Ha} E& Hlgo] Ehvh S HIEH AujiolAe 9l e 3
antipsychoticsi= 74.7%, anxyolytics 84, 7% 2 SAZ o2 #9317 v] X|ullol H]3)
& vlgo] =9t ISy 4 T A FHEE VIR F 15,1279 43.5%7} Abda)
o, 71 QRS AskrllAl 49. 9% FAHC R RolsHAl AFY vl&o] =3k
, S Aol A= 58,.8%= H] X|wliell B3] TAIX SR {2t AbdE©]
=Skt
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<E 4-5> LZIAH SXL0|A QIX|7|S X5t L X|oHe] 94 2|8iH|(Hazard Ratio (HR)) H|@
O

(#%I DB O] g
Adjusted HR? (95% CIP)
Variables OIX|7|s A5t X|oj

HR(95% CI°) P-value HR(95% CI°) P-value

<40M| 1.00 (Ref) 1.00 (Ref)
40-49AM| 1.33 (0.96-1.84) | 0.0914 1.44 (0.83-2.50) 0.1961
1A gk 50-59A 2.48 (1.81-3.40) | <0.0001| 3,47 (2.04-5.88) |<0.0001
o1 60-69A| 5.09 (3.73-6.96) | <0.0001| 10.21 (6.04-17.27) |<0.0001
70-79AM 7.77 (5.69-10.62) | <0.0001| 17.99 (10.64-30.43) | <0.0001
>80A| 9.81 (7.16-13.45) | <0.0001 | 23.42 (13.82-39.70) | <0.0001

i = 1.00 (Ref) 1.00 (Ref9)
c= of 0.90 (0.87-0.93) | <0.0001| 0.92 (0.88-0.95) |<0.0001

0 1.00 (Ref) 1.00 (Ref)
. 1-5 0.87 (0.81-0.93) | <0.0001| 0.83 (0.77-0.90) |<0.0001
*(égnf 6-10 0.84 (0.79-0.90) | <0.0001| 0.85 (0.79-0.92) |<0.0001
1-15 0.83 (0.78-0.89) | <0.0001| 0.82 (0.77-0.88) |<0.0001
16-20 0.81 (0.77-0.86) | <0.0001| 0.80 (0.75-0.85) |<0.0001

MEEHA| 1.00 (Ref) 1.00 (Ref)

Hx x| ZAA 1.21 (1.15-1.27) | <0.0001 113 (1.07-1.19) <0.0001
A2 116 (1.11-1.21) | <0.0001 115 (1.1-1.21) <0.0001
= H3 1.21 (1.15-1.28) | <0.0001 118 (1.11-1.25) <0.0001
SENESE- 1.04 (1.00-1.08) | 0.0555 1.06 (1.02-1.11) 0.0045
nk=ciel 0.98 (0.94-1.01) | 0.2296 1.01 (0.96-1.05) 0.7914
[ME-ES 1.00 (0.96-1.03) | 0.8239 111 (1.07-1.16) <0.0001

AMERES 0.89 (0.83-0.95) | 0.0008 | 0.92 (0.86-0.99) | 0.0348

SgtElst A |41

mms 0.97 (0.91-1.03) | 0.2617 0.99 (0.93-1.06) 0.8115

Shg MRSt 0.88 (0.79-0.98) | 0.0223 0.90 (0.79-1.01) 0.0827

(PSPNESE=FS 1.08 (1.04-1.12) | <0.0001| 0.99 (0.95-1.03) | 0.6852

Ch 1.09 (1.06-1.13) | <0.0001 115 (1.11-1.20) <0.0001

0 1.00 (Ref) 1.00 (Ref)

cCls 1 111 (0.98-1.25) | 0.1068 0.99 (0.85-1.16) 0.9376

2 0.98 (0.90-1.06) | 0.5681 0.93 (0.84-1.04) | 0.1897

>3 1.06 (1.02-1.10) 0.005 1.05 (1.01-1.09) 0.0276

Initial daily LEDS, LED 1.01 (1.01-1.01) | <0.0001| 1.02 (1.01-1.02) |<0.0001
100mg/day LD
(meanzS.D) DA

antidepressant | 1.20 (1.15-1.24) | <0.0001 1.21 (1.15-1.26) <0.0001

- antipychotics 111 (1.07-1.16) | <0.0001| 1.01 (0.96-1.06) 0.7051

°§1ﬁ| anxyolytics 1.06 (1.01-1.11) 0.0194 1.02 (0.96-1.08) 0.5564
hypnotics 1.10 (1.05-1.14) | <0.0001 1.06 (1.01-1.11) 0.0105

mood stabilizer | 1.01 (0.95-1.06) | 0.8663 1.02 (0.96-1.08) | 0.5092

-adjusted Hazard Ratio (adjusted HR): Based on Cox proportional hazard regression with competing risk analysis

and adjusted for all variables.

?HR: Hazard Ratio, °Cl: Confidence Incidence, Ref‘: Reference

§LED: Levodopa Equivalent Dosage, LD: Levodopa, DA: dopamine agonist, initial daily LED: mtZI&
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3. Kaplan-Meier CurveE 0|88t miZl& 2tX=20llAM 60A| O|Z 1t 0|2 0f| 2IX|
7 M3t & X|of 5% LME H|w
Kaplan-Meier oAl 60A] o] T} o] ol Q1A|7]%F A5}
AR o] A A ES Hlust A BAH SR FoaH] 604 o]Fof I o]
WS Aol Al 31 SRbo A IR 7)E A ] A Ee] woko (19
4-5|, Al LA7EA| 9] FA HAES v|wet A A FAHSE FosA| 604 o] F
S
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Product—Limit Survival Estimates

Legrank p <.0001

0.8

0.6

04

Survival Probability

0.2

0.0
0 2000 4000 6000

Time to cognitive impairment (days) ‘
2

agesd ——— 1

*group 1: IZIEH 60M| O|F LM, group 2: mZIE ¥ 60M| O|F0f L

-

[33 4-5] W7l X0l 60| O|Fof| M7 1&Bi0] 2dst ul 60M| O|0| LiZI&H 0] LAlst
O A QIX| X5} BHA7EX| 2| Kaplan-Meier survival curve
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Product-Limit Survival Estimates

Legrank p <.0001
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0 2000 4000 6000
Time to cognitive impairment (days) ‘
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*group 1: IZIEH 60M| O|F LM, group 2: mZl& ¥ 60M| O|=0f 2
[23 4-6] utZl& 2XHE0IA 60AM| O|FOf| L7 1&R0] 'yt Tt 604 O|F0f 710 Ly
St LO| A X|Of 2HA7EX| 2] Kaplan-Meier survival curve

1. o7l SXpol|A 2 21A Ojuhiet O|=0f| 2IX|7|s X3t & X|of 2 R0

M2 7|2 Q3 Allefd E7 H|w

B AT 712 F AEA e o] ZgkE 34,9118 thdo g 16dzke] &3 7|7k

T 15,9154 & QIAVS A7 B olF I wy o]F 2d
olulol] AA7)5 A7t HAYEE Fxl= 6.2529 (39.3%), IS HAY o] F 2 o] %
W71EH AA 7S5 As7E SR 8= 9,6639 (61.7%) Ark. =3 vl X|vj <]

7ol 12,3529 04 gl o, g1 o] 21d ofufell A

(29.3%), 21d o]% I Azt dASE A9-ell= 7,6908 (70.7%) Aok <3
4-6>. & A & 2d o] HFNEW AT A3t A
tol= 721148114 2@ o]F AT A3t S AE] P ole
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73.9418 38412 2'd ofufel] IA|7]s A8l Aol 21d o] Fof] RHAYTE Sl Hls)
JANs At LA trol7h oF 184 Ak ofsint. sz At & 21 o]
2wz} St FAEo] Ht vho|i= 73.5447.324] 2 o] 5 |y} wAg kA= 9
Ht ol 75,4417 51412 2@ ool 971 Xul) Aol 2 o] Feof] Ay
Sl Hlsl oF 1L9Al A= 24 volrt ofsith s i o]F 2d oy, 2d
o]F IA7s Ast TA friell mhE wHley B AR HY APl IS
2'd ofjel] AA7e At o] FAAHCE fFeofsiA STk e, ey v
FA] 804 ol de] TR JIA7E Ash B SRS T 55.6%clA 2 ool A&

=
j‘i_l‘
o~
(x
ok

8 A7) Adl AT Ea S21Ey W olF 24 ojd], 24 olF A
g fo) wE A7 wA ARe wEl o] ZKESE 24 ool Au) wlo|
EAHoR folaiA Frisgon, u%?d%‘%‘ g A 80A o)l st Al

FAE T 54.5%14 2d ool 3}zl Jel 7} A ERQlTt, el whE 71y
o] & 2w o], 21d o] QIA|7]5 Zﬁ} WA o W2 T 7ke] AolE
B @2 9715 1A At WA ) 5 43.3% = 21 oWl IAI7]s AgE A,
oz} 971E A7) ASt A SxF F 36.7%E 2d oY S1A)7)s At LAysle]
w2 271 @A) ofztel] vlal 2id oW QIA)7]E Aet WA H|Eo] TAH R fofs)
A ot 1S Awe] Bf-olx, EAb 371 X B 1} F 39.9%= 21 ol
2wl A, A=} 97l xluH Y Bhal - 36,0%% 21 o|u] vz} BRAYEle] )
& FAE oAxtel] vla)] 2| ol #xIE X u) EAYH|Eo] TAHCR foJstl
=t} 971E AA At F Aw)) FAEe] AT GAle] A5 7o BREE RIS Uy
o]% 2 oflff & 2id o|F IA|7]s A8t 9 A|uj MATZAN FAHCE Folgt 2o}
ARt T WA ZA] AF A9 2d ol 2 2 o]F X|ulz} EAYGE Skatell A
SAHLR Folgt o7t §lSltt. A21EH JAAA7S 7F B Eaf S 2 A
HIFAAE = 36.0%, #7 &2 dAl FARF T 42.8%00A A JAA7)5 Ashrt
2 ofel] A3t TAH O Z froJatA FAAtelA v F AR ET} 2 o]y BIEH
A7) At EAYEo] o, Xuje] A-olx HlFAA; 33.9%, I F2 A
ARfelIA 41.6%= BAXHZ Fol3Hl ~°ﬂx}°ﬂ*1 HFAA T SAH o2 frofst

A ol BRI A o] E9kth 5] Aol IS e A vl
ol H3] SFFe] FHEFE 29 ojudl A At DA EC] FAHeR
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Pl 49.7%004 24 ool S1x171% A7 HAssick ek Aujel] qlojAl
Tl S7HESSE 2d ol Anf TAEC] FTIske] ST AT 45.1%=
24 ojjol] Ami7} SAIH R FoJstA WAt 2 oW, o]F 1A]7]E A st
2 Auf Ao AAZE = B BMIe| w2 FAIH SR -0 xfol= Holzl gkttt
NEW A7 Ak 2d o) TN Al AEhe 40.8%, LY 41.1%, HEF
40.3%, oVEAEEZF 43,1%, TIAIMGA AL 45.6%, A EH A 44.4%, v AAg
55.4%, Fxx 47.5%=2 S 1A 75 A8t 2id ol T A FAIH R folt
Al ERbEge] whE Apol7h Ble), sl A el Ak 39.5%, EY
39.7%, HEF 39.7%, ADAEZE 41.6%, THIAN A DL 44.4%, T 41.0%, ©%
AREZT 41.4%=2 A7t 213 ol WAT slE SARToA TAHLRE FosH
SR Hlgol| e A T A 7]8] AfolE K v SIS X 375 oo %7]
levodopa equivalent dose (LED)+= 371<=H <1X]7]5 A5} 21 o] AT A=
4341408 mg/day, 2d o]F AT A= 3951404 mg/day= FAX SR FofstA
2 oyl IA7)%F A3 Aol A x=7] LED7F ke, sizl&y Xuj] 21d oy
AT M= 4561493 mg/day = 21 o] FHhA & SRR 3091410 mg/dayel]
B3] EAIZCE 5951 LEDFEo] Zol %7] levodopa E-&aFo] Lo A9 21 o
olA Al W X|wl] whAH]E-o] =4l Dopamine Agonist (DA) E-83F2] 79-ol=

EAAHoZ §9o3t zo|7t ¢ilt}. Charlson H8HE3%EA]|4= (Charlson’s Comorbidity
Index score) = W WA A 07 37 ool A 36.8% H 45.5%= 1<
AA7s Ak 2d o AT TAHCE fFofstA vhE A5 ol vl WA
Hlgo] Eghon, 31y 21d o} Xl AlTol A I WA Al 043 3
o] F el 35.6% B 43.6%% EAHSE FoJetA e A el Bls s 2d
ofuff 2mj WY H]go] =t XIS QIATS At ol B oFAlell Hls] F1E
W g TFA] antidepressantE E-83F R} = 46,3%, antipsychoticse 41,6%,

4

d
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anxyolytics 40.0%, hypnoticsi= 45.6%, mood stabilizeri= 43.4%7} 2\d ool v}zl
W QA7 At dAske] 24 o]F WS ¥ SAIK R fofst AfolE Bk
w3k 971y Hultol s 9714 A9 A antidepressantE E-23F 3a} =
45.1%, antipsychoticst= 40,0%, anxyolytics 38.5%, hypnoticss= 44.8%, mood
stabilizere= 42.6%7} 21d oujoll 1= X|ulj7} whAISke] 2\ o] & WA} FA KL
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<E 4-8> m7lay EXfoA mzlawd g 21 oL QIX[V|s Aot 2 X|Ofe| WA 2[EH|
(Hazard Ratio (HR)) H|x (ZZ! DB O|=&)
Adjusted HR® (95% CI°)
Variables QIX|7|& X5t /o]
HR(95% CI°) P-value HR?(95% CP) P-value
<40A| 1.00 (Ref9) 1.00 (Ref9)
40-49AM| 1.29 (0.59-2.82)| 0.5194 1.26 (0.30-5.35)| 0.7578
b7 14 50-59A 1.66 (0.79-3.51)| 0.1837 1.57 (0.39-6.33)| 0.5253
2 o1y 60-69A| 2.14 (1.02-4.49) | 0.0455 2.17 (0.54-8.68) | 0.2744
70-79A 3.03 (1.44-6.37)| 0.0035 3.32 (0.83-13.27) | 0.0903
>80AM| 4.35 (2.06-9.17) | 0.0001 4.97 (1.24-19.90) | 0.0237
Ad = 1.00 (Ref9) 1.00 (Ref9)
° 04 0.79 (0.75-0.83) | <0.0001 0.82 (0.78-0.88) | <0.0001
0 1.00 (Ref9) 1.00 (Ref9)
AEAR 1-5 1.01 (0.91-1.13) | 0.8507 0.96 (0.85-1.09)| 0.5498
_'_(_;_;:l)_": 6-10 1.04 (0.93-1.16) | 0.5262 1.04 (0.92-1.18) | 0.5041
- 11-15 1.02 (0.92-1.12)| 0.7676 0.99 (0.88-1.11) | 0.8591
16-20 0.98 (0.89-1.97)| 0.6598 0.92 (0.83-1.02)| 0.1026
MEEHA| 1.00 (Ref9) 1.00 (Ref9)
A= x| 2| 0.98 (0.90-1.05)| 0.5139 1.05 (0.96-1.15) | 0.2794
B Al 1.05 (0.98-1.12)| 0.1397 1.06 (0.98-1.15)| 0.131
sHs 1.03 (0.95-1.13)| 0.4745 1.05 (0.95-1.16) | 0.3211
HAlEst 0.94 (0.88-1.00)| 0.038 0.95 (0.88-1.02)| 0.1587
Eer 0.96 (0.90-1.02)| 0.1652 1.00 (0.94-1.08)| 0.926
LES 0.93 (0.88-0.98)| 0.0119 1.00 (0.94-1.07)| 0.9778
AlEEE st 1.00 (0.90-1.10)| 0.9561 0.97 (0.86-1.09)| 0.5738
SHEEISt hEm A
A= 1.01 (0.93-1.10)| 0.7755 1.04 (0.95-1.15)| 0.4214
m|&et
hg AR S 1.22 (1.05-1.42) | 0.0087 1.29 (1.10-1.53) | 0.0025
O|MX| S 1.23 (1.16-1.30) | <0.0001 1.21 (1.13-1.29) | <0.0001
gty 1.04 (0.98-1.09)| 0.2145 1.04 (0.98-1.11) | 0.2031
0 1.00 (Ref9) 1.00 (Ref9)
ccis 1 0.92 (0.74-1.14)| 0.4372 0.75 (0.55-1.02) | 0.0626
2 0.89 (0.77-1.03)| 0.1245 0.79 (0.65-0.96) | 0.0155
>3 1.15 (1.09-1.22) | <.0001 1.14 (1.07-1.22) | 0.0001
Initial daily LEDS, LED 1.02 (1.01-1.02) | <0.0001 1.02 (1.02-1.03) | <0.0001
100mg/day LD
(mean+S.D) DA
antidepressant 1.27 (1.20-1.35) | <.0001 1.30 (1.21-1.39) | <.0001
S A1 antipychotics 1.22 (1.14-1.30) | <.0001 1.18 (1.09-1.27) | <.0001
°§E| anxyolytics 0.94 (0.87-1.02)| 0.1568 0.93 (0.85-1.03) | 0.1625
hypnotics 1.11 (1.05-1.18) | 0.0004 1.14 (1.07-1.22)| 0.0002
mood stabilizer 1.05 (0.96-1.14) | 0.2742 1.06 (0.96-1.16) | 0.2638

-adjusted Hazard Ratio (adjusted HR): Based on Cox proportional hazard regression with competing risk analysis
and adjusted for all variables.
®HR: Hazard Ratio, °Cl: Confidence Incidence, Ref: Reference

§LED: Levodopa Equivalent Dosage, LD: Levodopa, DA: dopamine agonist, initial daily LED:
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