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Synucleopthy (Parkinson, Dementia Lewy body, MSA)

JiEun Lee,MD

Department of Neurology, National Health Insurance Service llsan Hospital, Goyang-si, Korea

a-Synucleinopathies are neurodegenerative diseases characterized by the abnormal accumulation of @-Synuclein ag-
gregates in neurons, nerve fibers or glial cells. There are three main types of a-Synucleinopathies, Parkinson disease
(PD), Multiple system atrophy (MSA) and Dementia with Lewy Bodies (DLB). Before the onset of typical motor or cogni-
tive symptoms, nonmotor symptoms (constipation, anxiety, and rapid eye movement sleep behavior disorder) precede
the traditional motor phenotype by long intervals. We discuss the current motor and nonmotor symptoms, clinical diag-
nostic criteria biomarkers, and therapeutic development of @-Synucleinopathies.
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ApA] =291 (e-Synuclein)S FAH o T 2247
Al F= AHAH dedo]] QLo WA, AlHA F-A], H|EZ oL
@3, proteasome 7|5, =3 HiAFE chaperone &5
%935 4TS 3} QU REH|010] o] ujgAH o7
o] Fof A WAYsh= AFE P A ¢-Synucleinopathies
2pa spe, AA Yol Fabd wf, k1" (Pakrinson's
disease, PD) ¥ &8 A A 2| 9](Dementia with Lewy body,
DLB)7} Y5k, AlZA(cytoplasm)3t 3] A& 7] ob A
(oligodendrocyte)of] A2} 5= AL A EQ=Z(multiple
system atrophy, MSA)o] ¥WH¥3Ict > B oloj A ¢
-Synucleinopathies®] YA 7|&S S=517] o]0 WAy
Sk A 4 A 71, A e, A =2 i o] o sf
o} B 17} qhet.
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Department of Neurology, National Health Insurance
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1. a=Synucleinopathies2| A} XICH]| Matisk= M
2534 (Premotor symptoms preceding the clinical
diagnosis of a—Synucleinopathies)

a-Synucleinopathies®] ZAEZ JA} ZSAF Hot o 7]
2 ARE AFSH e AH A5 @ Z40] AEr)

f = f

A A EEEAL The Tt ZrhTable 1),

1) 32+ Zof(Olfactory Dysfunction)

SZF Aol HE ¢-Synucleinopathies®] A &5 9|
o] 27] Z4olu} 77t ool WAz} TS e] 5 B4k
T A7 Ao 9] AZHlag time)& 2o A 59 o]t
&I} F B A Ao A 2GS0 e ehA] A
A= A3 ZFl(anterior olfactory nucleus)ol] 9= #H]
29 A& e 5 vk 22y dASASSolA= A

AAM O] A-FA FulaA HRHETE 24 (olfactory
bulb)o]] LutA| =2 219] ol A)lEZA(glial cytoplasmic)

A3o] 52} Ao)9] fglo] & 4= 9lek
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2) ¥iv|e} 28417753 (Constipation and
Dysautonomia)
e¢-Synucleinopathies?] @2 FREA 4 W2 2
A7 A o] SA4Fo] YEh= o] 1 3 o118y L5544
AP Zoj= 10|04 20 o] AFE Y sh= ¥rl= 71
o] B E 27| Z4o|th’ H ALAA S| A4
SAN(RBD)2 A3t Urh= Hl qu% *—'i— A+ d3=0]
@2, 53] ALHY 5o oA ohzlE ot HH| A %]
w9} 22 QJAFA - Synucle1nopath1es§ Agte SR=0|
A&AA7| 530N 5 g AeAGA ol S E A
BA oA} FAto] SHtE 397 ekt Z o= 28417
7157800 5 591 71848 A2 A A 18T UH
3 BA7L ek ®avt ek’

3) B9}t 9-&(Anxiety Disorders and
Depression)

=5 22 718 € B A
pathieso| A E5HA| BHIE = S0 & A7 A== &
5S4 A oA B2 27] S48 UERd 4= ek 1xIeH
I} g H] A 2o o] SRS A= E1F Aol 2 =50l A
Z o & 535} ZA ol Lubyl thA| 8 ¥ (dopamine replace-
ment therapy)ol] £-&< WH= H9-Eo] 9}’

ofl&= @¢-Synucleino-

4) AP 5Af(Rapid Eye Movement Sleep
Behavior Disorder)

P54 o 9] HAL ¢-Synucleinopathies®} A
o] Ytk 55 A AF}o|7] st AR S Gl 417
3| 5-5H4] Q]X|+= pontine subcaeruleus©] 101, o] k|7t
29 HH YA duAFEEQ B £7] Braak
eAlo} QAR AT 1747] B4 WA Bl

Table 1. Summary of Epidemiological Studies lllustrating a Preclinical Phase of oz—Synucleinopathies2

Indicator Source T%/tpquif a—Syr\TL}/gISir?I)pathy IndlziirSnBaer;[\c/iv%enleta
Constipation Abbott et al,'® 2007 C DLB 10
Ueki and Otsuka'® 2004 sC PD 18.1
Savica et al'’, 2009 C PD >20
Anxiety disorders Weisskopf et al,”® 2003 C PD 4
Shiba et al,'® 2000 C PD >20
Bower et al,”** 2010 C PD >20
RBD Schenck, Bundle, and l\/Iahowald,21 1996 C PD 12.7
Tison et al,'® 1995 C MSA 3
Uchiyama et al,?2 1995 C DLB 15-20
Claasen et al,” 2010 SC Multiple 25
Boeve et al,* 2007 SC DLB 15-20
Iranzo et al,"” 2014 sC Multiple 1
Anemia Savica et al,”® 2009 C PD 20
Olfactory Ross et al,”® 2008 C PD 4
Impairment Ponsen et al,* 2004 C PD 2-5
Depression Alonso et al,”’ 2009 C PD 2
Shiba et al,'® 2000 C PD 5
Behari et al,”® 2001 C PD 10
Erectile dysfunction Kirchhf et al,% 2003 C MSA 5

*Abbreviation: C, cohort or case—control study: SC, case series or single case report: DLB, dementia with Lewy bodies: MSA, multiple
system atrophy: PD, Parkinson disease: RBD, rapid eye movement sleep behaviour disorders. “We repot the mean on the median years

before the onset of disease reported in each study.
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A2 garo g A3t FFE A1) o5k ¢-Synucleino-
pathiesZ A=+ F9 7|72 7.54 o]H, 104 o]Fo=

74%, 14 o] Fol= m%ﬂ@@%qz@qﬂ
o Afole] 717H3-54)0] @]
71710 vl o) B2

F5golst HAENES
&mﬂwamﬂeﬁﬁgqq
011'4-.13’14

2. I} 28 (Parkinson Disease)

1o 1o ox

Prodromal Period

.u} 7] &H 4 tﬂaoba EXo Oh_]_]-/k] ]o x];‘_qgg
= neuronal inclusion?] Eﬂ‘ﬂ]/\xﬂol‘ﬂ e

A7y 2] 9] X182 Braak HA 2 Agsh= ‘:ﬂ o] 7]’@ S
ah, @A) 1,2 A%x(medulla)@} S2FLof| A AJZFah

=3 g5

Rnoz H

Synucleinopathy®| ZAIX|A

o o] 27] W] &AL 554 WA ol Hrg s
oyt *21715A 5kt Aol Stk ©A 3,404 = sub-
stantia nigra pars compacta®} ThE 24|, 7| A A X2 A
Yoo, o] A= 1A o1& LS4 AL UL B
&2 o] DAOA w1 o] JekEnh JgE 1A A upxl
& Aol A] T o A 7R] el ao] A E=T] o] &
ANAE AA75GoN @ A7} LpeRde” wpzis o
o Z 2R wabl g Al O] AFE Rt o] 917] wizol =
IRE A5k A&7 3SR Xm0 S4lolth v
151 HAoll= o] o] ok QIA|7] 5 A 5k =utdl, of
AlgZd(acetylcholine) AAF0], JAHFS Zatyl, Al
EEW(serotonin) ¥ b2 A|AHI0] Fofot, &-&
A EMoll= =il Al=EY, otEEd 9 =01

olN

® RBD

®  Hyposmia

Possible early symptoms of PD

®  Autonomic symptoms (eg, constipation, orthostatic hypotension) ®  Known PD gene mutation in family

Family History
® 1t degree relative with PD

Diagnostic period

!

Physical examination

Patient medical History

Findings must

include

®  Bradykinesia

®  Rigidity and/ or
tremor

Findings may include
®  Hypophonia
Micrographia

.
®  Decreased arm swing
.

Short step length

Symptoms may include
-Slowness  -Tremor

-Soft voice -Gait changes
-Decreased facial expression

-Depression and/or anxiety

Other factors

®  Genetic data

®  Dopamine transporter single-PET imaging findings

Evaluation consistent with Parkinson disease

!

Assessment of features potentially indicative of atypical parkinsonism

-Rapid progression
-Early and recurrent falls

-Severe early dysphonia or dysarthria -Cerebellar findings

-Severe early autonomic failure (eg, dysmetria)

!

Yes

C | Evaluation consistent with Parkinson disease I)

Evaluate for patient

response to levodopa

Response present
A\

No response

| Confirmation of PD diagnosis ‘

Consider diagnosis of

atypical parkinsonism

Figure 1. Proposed Approach to Diagnosing Parkinson Disease (summarized from Melissa et al.)*’
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Y= 2(norepinephrine) A|AE0] #ojslr| W&o E3]
VB 54 St Sl Mo gk 4471
o wEhA AR 22 A BASS o2 ABAEEE Al
2¥1S B0 R gt

T,
ja)
B
2T
b
=
o
0
ox
O
*
0,

o] LFeL}7] 4 3 o
= Hl ol23t A Z 55 ole 4 Fa 52 4t
WaEgol, F0E9S € 40 94 2
HH], S A, S5k, B, W7 HA, 7] el
Y HE T 22 A24173 ol i, 925, EQHdol, s
0 ARSI B BB A QAR 2L Ao, o] o]
o T, g RA, %J}E‘r 9 Ak Aol 5ol et A5y
9F 90%+= @-Synucleinopathies”| &
Ay, TJJr’ 1518 & }4 oF 30-50%+= FAHP 57T AL
34| o 200 25 24 5 A B

O

IS T2 Ao ¥ 2 AF A= 2
e, ¥ FFolME 5 H Bl &5l sl =%
goldjof sttHFigure 1). YAMA o7 SE npyl&He
(DHEAl B9 Q=xl Agg S4Q1 7i4 Q) et
8= 2 =0JAE (4)T7F A4 B2 jodine-123-meta-io-
dobenzylguanidine (MIBG) myocardial scintigraphy 4F
A WA EFY 1A 71 F 27HA] ol BEA
Aok 3t} DaT SPECT (Dopamine transporter sin-
gle-photon emission computed tomography)= 7|3}
9] =}yl 840 E= HAs-3A ZHradioactive tracer)
o] B4 AT RGO RA TSI the AR
m}1450] 9l AlYl2 W Eh 417 ALE 7)570)E o
ol a}k— 7otk 28U DaT SPECT: wizlay 9w}

A 71578007t Qe o RES (AT HES, A

M-J g opu)g Y St gk

2) 1<
711 9] thekst o2 At ol Wl 7t E= A

o} (Parkinson Disease Subtypes)

="
352 WHoT glon 27 KIRFE 55 27
& 20 glov, Ao $EB 15590l 5T
o dloje] F4 Fe2E H2 P olg3tel BRAR

it
o
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o CIFIT 402 T2l Al SIS ol
9ltt. (1) Mild motor predominant (49—53% of 3): &
wolo ¥y, Au|et &5 9 Hl55A, Y XY A <
OFE 42 (2) Intermediate (35-39%): &Y iz 4 =
2257} mild motor predominant 2} diffuse malignant
typeQ] &7} (3) Diffuse malignant (9-16%): ThfFar i o
B, FeAdsdoll, A=A, 71" A8, 559
554, 27 Hagrgol 1Ay, g H e ato] oF& ¥hgo] Eof
A, DaT SPECTO|A ¢ F==st =ayl 7]15A5F, MRI
voxelo| A T A3 9IS, HHSAqA amyloid Aot
amyloid g/t-tau ratio’} Y& Z L 9 wlE ZA) ot}

oleg EFHo] 714 $2 A Wolehl Hetsile
ofei 91t 4] SlmEgolH 5ol Aol g} A

o v 24, okgo] it k3w o] Wao] e
L =go] ©rp!

flo FIO =

s

ol

0¢
15

3) ot71<Y X Z(Treatment)

&Y SR 55449 IE B F2 =9yl 7]
HE A g Ao, &3t 27 52+ JEEIAA], =iyl
a3dA|(Dopamine agonists), monoamine oxidase-B
(MAO-B) inhibitors7} Q]th(Figure 2)*'%. @#y=o] = =
ARl A2 A FEALEFE(eg,  trihex-
yphenidyl) o] f-8sh} F&-80 2= Q1] Ast7}t 755}
ng foJsfof gttt o] Moo= 27| mXI&H oAl E =u}
AA 9] B89 A2 7Fset =R A, 2 A== ol
& A= Wgol @iy Bl okt

n7]EH A 55 AlAEs] 93t A9 X5 A A9
Sk A 2AFe] o] 9} 919 J12sho] thefRt class®] oFE
= AH&sto] 24 9] A 5 E sfof gt Aol P45 1t

7|8 RS2 2-3A171] SHHZ7HA| T | H e u) A A B8
g3FEE &= E=0|7] % Sh= © o3t E4fol &
A k=9 l:-—b} B H = ut A A O] B} AR ofy et g
Ao] ubgl AR of] gk g w7|7he] §Eg A E QI Ao
& ol u7]&r o] ey e e #st & ofu 2} Lpgof] A
£-Z 9ol o 29] =apgl(Wf o)A B/doks mubyl &2 oF
E2 B&ol= TS A% ols 7150] Ao Agst
L Aolc}.¥ Catechol- O-methyltransferase (COMT) in-
hibitors@} MAO-B inhibitors= T}yl B3l5l= a4
Apctsto] B H o] g5 AEAIXIt 43 off7] 7kt an
& W30 =A UEt= A% 15k apomorphine oLt 2]
Hruk ZQluf 22 X&4 oFF Fol & B9l & U HlE o=
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Synucleinopathy®| ZAIX|A

WSS TSI o] ALEE 4 AT Hlee] 255
A}+9] advanced therapiesZ+ Deep brain stimulation

E2L t o|A} ¥kSslA] k= off periodt} o]A4h&E-Z0]
3HHZ0] 9l Bl A T3] & 2= 9tk E3F DBSE A]

(DBS), MRI-guided focused ultrasound % levodo- 2 targetingsh= focused ultrasound= @3 o] F24F
pa-carbidopa enteral suspensiong©0] 9Jo 1 o]EL oF o] m71&H SR A ZAFS TA Al 4= ek
Specific Agents and Typical Starting Dose
B N I
- Contralled-release carbidopa-levodopa (25/100 ma, 3 times/d} . O . . Names
§ Extended release carbidopa-levedopa (73.75 3 timesjid for 3
3 Hmﬁlﬂlﬁlg!hﬂ#h!d}t i . @ C o ® e
o R T o e sl I O . . A
= Inhaled levodepa {as neded) o 2 :'S"E‘W"’"Fi‘“"
wmﬁhmmlﬂmlm-uﬂﬂ diminess, nauses, seepness
Immediate—relrase ropinirele (025 mag, 3 times/d, increasing Orthostatic hypotension,
B et et ks vl ¢y 1 flne & & & @  ines o,
8 increzsing weekly) slespiness
EJ Transdermal rotigotine (2 ma/24 h) i) & & & ::m reactions, dizziness,
Selegiline (5 mg, 1 times/d) . . Newsses, dirziness, ssomnis
E=E  Safimamide (50 Hausea
:'-ag S ® o
Zomisamide (15 to 200 mg/d)® o Sleesiness, loss of appatite
§ Emacapone (100mg with cxch vdopnde) ® O reminm
2§'ﬁ Opicapame (50 mg every mght)® . . mmm W'
E ]
Slg Tolcapone (100 ma, 3 times/d)’ ® o it
o e o e
2 P
Ao sty i e o o imLrEmt
i gastromtestinal symptoms:
5 | ddyline 20omi) & Nasssea, halluinations
syt 12525 myceryridt] P T
sialorthea
@ “Tinically usehul” or "possibiy weful”! Used in clinical pr tside of svidenczbme () Dose reducts 3 5 red O Mot relevant
= nclusion In the table does not Imply US Food and Drug Administration (FDA) * Uindir review by the FDA 2t time of publication.
approval for any spectfic ndication. ' Raquires spactsized monitoring (Iver function far tolczpone. complete blood
=Not Included In international and Disorders Soclety oount for clozapine).
review; approved by the FDA for motor fluctustions ("off™ time). #Anticholinergic agants should be used sparingly in dinical practice given
= Conversely, erpot dopaming sgonists mcluds cabergoling. pergolde, and cammin adverse effects such as cognitive slowing.
bromoiptine are typically not usad gven adverse event risks including fime ks mare dy used for it of dys rathartuan
ardizc vaivalopatiy 2s early symptomatic of adjunctive traatment.
= Mechantsm of action not compistaly certaln; inhibition of moncamine ' Indicates usefulness temined ternational
axidase-B ls thought 1o be one contributing machanism. Zonisamide s Mwnm%aw&’mmMmﬂ
approved for use In Parkinson diseasa In Japan, but It Is not commonly used
for this purposa in the United States, where it s zpproved for ise ssan
antiepileptsc madication.
Figure 2. Pharmacological Agents Used for Motor Symptoms in Parkinson's disease™’
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H- 25574 Zutvlo] opd th2 AR HGE 40| ATy
o] glo] o|et TAH AFAE o]-&gtt. wIEH Xl A
L International Parkinson and Movement Disorder
Society9]| A= rivastigmined YAIFo g (-85 oo 7
AL, 1L 2= A B A 2= Selective seroto-
nin reuptake inhibitors (SSRI), Selective serotonin nor-
epinephrine reuptake inhibitor (SNRI)€} Tricyclic anti-
depressants (TCA)E Aa 4= 9lon, X RS0 A=
pramipexole¥} Z-2 =uhyl EAAES Aa 4 Ik o

128 PAPFY A2k S FAEFS do] L 4 Uk

OFA|&49l, anticholinergics, amantadine, dopamine ag-
onists, MAO-B inhibitors®} Y& R =IA|A| S S5}
= A7 AlZsfof ot S Al & 2AEE IS 25 5
go] ofsl & 4= QlojAf ofof] thgt A 59| o Zo] WS
Atk oFE FHOE A&EHCow FA4o] Uk pima-
vanserin, clozapined} quetapine@] 37}4] eFA|S 185
Z 5 qlek ! AgAAA Y 5 V1P AEGNL flu-
drocortisone, midodrine} droxidopa & 1183] & &
Qom, HH|] X FA|ZE probiotics@} prebiotic fiber,
macrogol} lubiprostoneS& 1 #H3| & 4 9o §3t=
AstA ol kA o 2= t}oFst prokinetics®} laxatives
7b AT et w1 o) vl eEA SAo] it M=
A= avet A2 et AWo] o] Fojfof gt}

3. CIAISLIES(multiple system atrophy, MSA)

OAEHESS WP A-&A17H S progressive au-
tonomic failure), I1& F4, 2SI FAZ S
ZFOo = o204 WAYSH= X[BARI A E YA Aol
o 1IE S0l FACIH XIEE HASHSES
(parkinsonian subtype, MSA-P), Ak|Z&Alo] FZAto|H
A4 A EY=Z(cerebellar subtype, MSA-C)&2 &
St iR 7ol A m1EY Bk Ak g o] 2H[ o)A
4uf) A= o grom, 34 WA & i 604 108 AFE5t
o 287 1597HK] A&k 497t ok Y R o5 S e
B oA d ARE 7501, 84w 52 8734,
71873 A8, 7143 A (inspiratory stridor) 9 #4=H
P5A ol 7t A+ ALETALE HA AT HES A
20-75%01 A LA}
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D) BAEAEF W5

&P HASAS5ONA “pill-rolling” RPAl BE-
EotA] o, gAEAETY 50% A= jerkaZ] o] &
vtE] B2 24 2 Y%= @ H(irregular postural and
action tremor)©] Qth. AZHA|(striatum)2] A2 &AL
& # R Euto] i3t §h-go] F o ol m1EY HAlE
559 I Ad7|Eo| A, Aol 7oA oF 40%2
Ao A R Ente] gt IAIH ¥-go] e A9t A
o2 239 AENEES WS B Y (wide-based gait),
AR Y] AzF, S5 9, AR, FAIREREE, A9
SHFEQHS Helrh 7] W Alvt A&Al7 ol o] tAlE
A5FoNA ST 4o, Bl 47 d A S0l
7P Eottt. Algt 7194 @2 7197 AAKhead-up
tilt) T2 F& ZAo A Lojd wf 3Roljo] 57| EY
(systolic blood pressure, SBP)7} 30mmHg &2 0]/ &
Q(diastolic blood pressure, DBP)7} 15mmHgo]A} 74
St A2 Aolot dFH oz SIS A S5 4
G g AoIe] SOtk 387] Aok oF 50%
O] gAfo A S Bt =2 Hof| F714d g o] UEhu 5
SollA B &5HA REE M oF 40%2] SAto| A= o 72
o] st 5714 M7 9 ¥ FoFo] Zo] UEhy=
S Ak At BA7F A A9l HAEAES
St A= oy AS5E Ashrt FhtE AFE
& QA Aof 272 1/39] FAfoA] FREEH, P2 H
“(emotional incontinence), 9, £9F, &3 4z 1

GAbaot 2 FEUIF AS 5 U

[oln

(R

R

2) HAS91E5359 944 Ad7]&(Clinical Diagnostic
Criteria)

A= YE=Z TGS Y3t consensus guideline-2 31 A]
A T of whe} definite, probable, possible 3714 2 & 2]t
THTable 2).** T} 59155 Wto] E-go] &&= Z4H(red
flags)ol= head-neck dystonia, disproportionate ante-
collis, bent spine, contractures of the hands or feet, in-
spiratory sighs, severe dysphonia, severe dysarthria, new
or increased snoring, cold hands and feet, emotional in-
continence, jerky, irregular, or postural or action tremor7}
S 901, DS AEES ASIA i SAo R
“pill-rolling” rest tremor, clinically significant neuro-
pathy, hallucinations not induced by drugs, onset after

75 yr of age, family history of ataxia or parkinsonism, de-
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mentia, white matter lesions suggesting multiple scle-
rosis”7} At}

3) BAESISST the 17185780

“Pill-rolling” tremor, ¥ 54 0|30 X|&Z 0 F g
H oA A 9-g-o] Q= -, &1 5"o|yiol motor fluc-
tuation® marked peak dose dyskinesiaZ} 9= 3%, &
1 54 o] %ol ulgt A4l 4| oldo] fle Bfoll=
B8 A4} 5}, 53] A1 27 Aol L executive dys-
functiong FHIRE Aoz} Q= 271 A|vll, 7] EA],
7197 A E ol A glo] QIA] ¥Fo] Aet 5 HH| A
A WS AJAFSITE TESF supranuclear vertical downward
gaze paresis, O AFIES Bulel %4 Ao, AFLA
33 ofthe] ¥l HI2 Yoldl 5ol AL Aol Wy
el o AAEE, A, HAEE, AoiE, 4
Hom Fomnt I Aeols HAVAAHELS o
A Aele 4ol

Synucleinopathy®| ZAIX|A

4) dASNEF9] A& (Management of MSA)

AF7H] dAEHESNA YSH disease-modifying
therapy= o™ SRt 2 S1E5A4, ol 55 R
LA, AREAA VI 1H AEY, Fobel L8, A% A]
A, F8 e, et I, oz, §H], 7153, 4
AN (@rHY N, SHAE/METE, ot ARke
(nocturnal stridor), =9 §358), A7 4l0]5/H-&
%, B3 5 34 N2 S At e AAH disease mod-
iftying agent7} A A4 7g5olH o2t U4 A+oll= «
-synuclein modulation, neurotoxicity, neuroinflammation,
trophic cell support, genetic modulation 9 focusinggt
APEA A7E50] Aot

4. YH[AXIX|OH(Dementia with Lewy bodies, DLB)

G =stolm 2uf thZo = S3t XujE AA X oF
4~30%°] a5, 7§ = DLB consensus criterias £

Table 2. Diagnostic Criteria for Multiple System Atrophy (Modified from Gliman et al)

Parkinsonism (MSA-P)

Cerebellar (MSA-C)

Autonomic symptoms

A sporadic progressive, adult ()30 yrs)-onset disease characterized by:

Definite

Pathology proven: widespread and abundant cerebral a—synuclein—positive glial cytoplasm,

Neurodegenerative changes in striatonigral or olivopontocerebllar region

Probable
(autonomic failure +
parkinsonism or

Cerebellar)

Poorly levodopa responsive
parkinsonism

Possible (parkinsonism  Parkinsonism
or cerebellar + and 1 of the following:
autonomic failure +  —Rapidly progressive parkinsonism
at least on of additional —Poor levodopa response
feature) —Recurrent falls <3yr of motor onset
—-Recurrent Choking <5yrs onset
—Babinski sign with hyperreflexia
—Stridor
-Cerebellar syndrome
—-MRI: atrophy of the putamen, pons,
MCP, or cerebellum
-FDG-PET: hypometabolism in the
putamen, brain stem, or cerebellum

Cerebellar syndrome

Cerebellar syndrome

and 1 of the following:

—Babinski sign with hyperreflexia

=Stridor

—Parkinsonism

—-MRI: atrophy of the putamen, pons,
MCP, or cerebellum

-FDG-PET: hypometabolism in the ~ MSA
putamen

—-SPECT or PET: presynaptic
nigrostriatal dopaminergic
denervation

Urinary incontinence (with
erectile dysfunction in men)
or an orthostatic decrease in
BP at least 30 mmHg systolic
or 15 mmHg diastolic within 3
min of standing)

Urinary urgency or frequency,
incomplete bladder
emptying, erectile
dysfunction in men, or a
substantial orthostatic BP
decline that does not meet
the level required for probable

*parkinsonism : slowness of movements, rigidity, and tendency to fall,
cerebellar syndrome: wide—based gait, uncoordinated limb movements, action tremor and nystagmus
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ot AAA, XA biomarker2 FE6}111, o] 3 AIE
S AT 2= 9l o] et (WS =7 gt B

1) Probable and possible DLB2] YAFAE-S 95k
revised criteria

A5/ Clinical features)
J‘.g/\ ?:]/\J-__/\]—oih ;H/g-z-] o7 /\]-9414 X]CQX-] 7]L =X
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