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L Z M ZEME Multiple System Atrophy : MSA) 1%, HffifEeE, N—F V=X
I, NMMESEEN R 2 ERER &3 D IS EOE AR AR T H D, BUEHILARE
\ZFRE U LIRS0 I T L PR AR DR TH D |, 7> O T, Shy-Drager JEMERE,
PREREVEAMIE, AV — 7R/ ININEEEE & L Chllx OF-RE STV, 1969 4
[ZMSA &\ 9 FAEBREAMENE S %, 1989 AR T s~ 2 W ERAT L & L C2 25 igsm
RO ENICREERME MADS LS °, EOFERERERIZa v X7 LA Th
5T EN 1998 FITH LM S, IR B MR ES A g & LT, 28R E
BMEENR—F YV = A LT DH B D% MSA-P (Parkinsonian type) . /IMMISHIE
IWTHDHE DA MSA-C (Cerebellar ataxia type) & LT 2 W4T AHAI & 72> T
WD BCKETIEMSA-P 8 < . AR 7 V7 TIEMSA-C LW EHESN TR > 57,
A HPOBEHREROEEIIEZE X LD, MSA OZWX Gilman & @ Second
consensus statement® [ZHDWTITHONTEY . “Definite”lLHRIT o THIAEKHRRE
RO Z FEEBHIRVE NI o 3 X 7 LA VR A R AR, BEHSARE L
NEHV — TR IR O ZENEFT R A A 5 D “Probable” | XM 72 B iR (IR
PR he— A ARRE. BHOSEAITEIR AR, b L <IN 3 LINIc b e
< & B MEAUGHER 30 mmHg, HE5EHA 15 mmllg (K N4 2 ESrMHEmTE) [z, LR R
PAISHED/S=F Y = X0 (5], IRk, & U UTTRBSORIEE 21 © B Fzie)
F I IR OIS PR, DUBCRH, & U < U3vMIMMERREREBIRE A 5 1)
PRMHAAT) 2 T D H D, “Possible” I/ \—F 0 VYV = AL F T NWEREZ R L., B
AR R AR e 9 2 R (RIRIARB O JREELA  BEIR . FRIR B OGS TEEAR 4,
#, L < 1% Probable MSA MFUEA 72 & 22V VFEEE DN MHRILE) 24072 < & 6 —3R
B, IBITR E B ORI MSA DR MR THER, H/INIMEL, 6, /Mo ZE
#an3dp 2. FDG-PET CThgdk, Mdir, /MO TR 572 8) Zliil-T b, &
b, AAfrT 5EEITE L TiL Probable § L < |% Possible |Zi%4 T 5725, FHIZHT
IFREETH D JRREBHAARE 5T MSA ORI IR AT 70> T D B2 Bid,

MSA DIFRRIFARIZITA T, IRARZRIBREATEITZ2VD, ITHE MSA O RERET &
LT, ZRERBHRICIBITAa > X7 LA OiE ', tubulin polymerization
promoting protein IZX 5 a VX7 LA EEEEE . RIEMEOREF 10, MSA FBF 128
5 COR2B A5+~ V393N 2R3 L —ERD MSA 23BEH L CUvD & DI Lo 728 LU VAR
ARHLCE I, BT VBB S TIEIDSH SN TE TV D B 4% MSA
kLTI GERIRAE R b= D AR Do 7 a7 ) R B ERE
Coenzyme Q10, FHIZEREAHAIEEE °, 1PS MHRVEIE 1 &\ o 738 LU BRI IEOBIZE A
MrEshs,



MSA 13, BT IEMRT CTORED-HFABOPs MAIE G 5 MR & S b s,
—HOBHFRE MM AEMEEIZ I WL O AZZEO 5 2 8 bbb 5, BiFRFRTIX
MSA DEZWHHEE & 2\ NIIRENTAREIT 5 X O ZRBERFERA R A LRI F~—T—
IIRFESNTWRNEWNR D, ZORT, S%OIERE SEHICES & BERM LY
TERDOEALZWIHE IR 2 D Z LN TE HEIEFE DR, OF U SRR A 7 —
IVOBEEMED RN E B X BIVD, BERITHRE 2 —RFRONRK 25 TR E R B ER
KEFFEFTRIEECT, MSA FBREITAENT 11, 956 4., ALHEEPN T 663 44 OBERILH 575,
ZITH MSA IR BRBTH D | 1BV TEROIER AR T2 Z L ITES T
720N, LI L7236, MSA OVRRNR A MRS 572D %ﬁfﬁ“ B R LT AfE
(ZRWTIE, 80D/ D & T 200DRNREMERD T D 72DITIF 465 L MLEE L S
TR ¥ DL THEL OIERIZTRERIZELD 1A, 75‘0%%%/} R THIENERE
Th b, Z L UREIRAHEE LT WRIEA WS Z E b AHTH L B2 bLD,
LD XD 7RIRPUTIBNT, fED DTG A - — 3K BTV D, 29
WoeBRZ s L LT, AWET —~ &2 RGE LT,

ZHVE T MSA OFHIEIZ AW STV D IERFT X 77 —/b & L TiE, Unified
Multiple System Atrophy Rating Scale (UMSARS)". Unified Parkinson’s Disease
Rating Scale (UPDRS)?. Scale for the Assessment and Rating of Ataxia (SARA)?.
Multiple System Atrophy health-related Quality of Life scale (MSA—QoL)*. Scales
for Outcomes in Parkinson’s Disease—Autonomic questionnaire (SCOPA-AUT)?
Neuroprotection and Natural History in Parkinson Plus Syndromes (NNIPPS) A/
—L VNS T OB D, IMSARS 1L MSA Z 592 72 DI VBt TS
HAFER IR A r—)L T D ) Z UL UPDRS <X° International Cooperative Ataxia Rating
Scale (ICARS)®. Composite Autonomic Symptom Scale (COMPASS)®7¢ &% ¢ Lz, BK
MO MSA 27— MIFZE (BMSA) D 72351 2004 AEIZBAFE &7z &, Part 1 OREREAXIC
DWTORZ, Part 2 OIEBHE in@nﬁ%s\ Part 3 OENZMHARIMIEDFH, Part 4
ADL0)5EX SR, &V O N DAERL ST D, UMSARS 13 MSA DfER4 ﬁiz%ﬂiﬁﬁ
FTHDITAATERL TV DEASH D EWVZ DA, RHEEZFHET 5 7-9120% 20
/\fzr%gﬁ—éf;&) LTI BN THER AT H DITREET, /F'*@fotx?ﬁ
JVEITEZ 72N, Part 1 & Part 2 [ZBW T —EEEILIZABEOEB b H Y, FH
OFEFIOE DD bUGEORHILS D,

UMSARS DISAD A —/ZBI L TE ZUE, UPDRS 14/ 3= IR ORI 723 i D
72DIZ 1987 ARITB STz A — /L T2, R—F 2 YV AEROFHMIZITRT TEY .,
RICKIZZ VN MSA-P DRI ITE L TvD & ZAIEH D %@@ /MRS DRI A+
3T %, SARA [T/ INIKISFIEIR 2 (8 RT3 2 72012 2006 AFHIZF%E Sz 2, U
A% ICARS 23 L < IV B U722, SARA 3 ICARS @ 3 \0) 1 DR TEN & RO
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WARETCH Y | Foltl BEBIVEDIERFHI A SND K912k oTe, BAR- TV
TIZZNMSA-C DFHIZITERN CTH D LB X HIDN, 7 3—F Y EROFHIEA
+4y &z B, Berg Balance Scale (BBS) L., /3T o A[EEZ T T H7- DDA r—
JUC 1989 ARITHENE S % FRCIN AR -CEEIE BRI Z I W TR IV BT E 72,
PR MR BB W I E A STV R0, 28—F 0 Y R TIEN L 29D
WETHWONTED ¥ FILE DN T U AEELET 550 5IE, MSA (28T
HLERIZRD 25 LEZZ b, AW TERY EiF5Z & & Lz, MSA-QoL i MSA 2
FHE L7 A A AR A — L & UCRAR S u7e #, MSA-Qol. DEHEEIER 2 F-M 7~ 256
S7IX UMSARS & RISEDH AN H 5 & OHENH Y P, LEOFF LR TILATE 5.8
HAYy hO—DEWNZ D, 7221, BB X 40 &2 20, SCOPA-AUT |3/ 3—
XY IR D B AR REE A TS 5 72 DIZBIR S U7z B 2Rt AR o — L P TR,
MSA L2 H HWZFZE B 0 *' MSA-QoL [FERICE I T 5 FIREMEDN S 2 BTz, 72d,
B AR OFHIMIZ I COMPASS & & %723, UMSARS (D—523 COMPASS 72 HAEH AL T
L7, AlElE COMPASS & 132 DFEIE A WD Z & & L7z, SCOPA-AUT (3 H A%
EEL RIS 27280, SRR HEEER ORI IAA43 & 72 5, NNIPPS [ THEEZ
EPERREL & MSA-P ZXIGHZ ) v — v a B U7 R ERI R W TR S A o —
JLC. standardized response mean (SRM) &9 FiEtHEiE 2 NN HREl LT\ b
#, NNIPPS A7 —/UIZIGIZ D7 DIEREFHMECTE Db DD, ED5HTXTELTH &
3040 pEET HT2D, fEEMEBET D EANITICIEE LTV &b, BRIk
L77, 72720, SRM &EW DRI IATIIZE * THRINTWVD L DHIZ, effect size
2D IBROSOGMEZ TS DITITEN TV D LB X B2, SR &V ) Tk
TR L TIEETIT ) 2 & & Lie, E20EROIIZET B E TSI EOFHm A S
TU 5 Barthel index H&&fEE L CHIE LT,

MSA ZFHi3 2 A — VIRl A BT 5 K O ZFgRIR v E Tlaidze <, FEBE
E DAL — L3 MSA T Z i H i L CTUND DINEED D D T2 8012 AIFZE T UMSARS,
SARA, BBS, MSA-QoL. SCOPA-AUT ZZDfpfi LC, Hl#RF&E1T-72,
FRROBEAEA S —D 5 B, UMSARS, SARA, MSA-QoL &, JEASERIEIITCE BN
GEHAMRBESTARIZE D EE)CHIE O REMFRN & 1RREBTICEE T D158
HEZI\WN T HASEIRDMER STV %, BBS IZOWTIT HASER ® 28R S U Tl
7o, EOBEMIEIEMELR S TE O, SCOPA-AUT 2OV T HAGER B AL L
TWRMolz, ZOT=, ARFFRICHEET 2T, BBS HAGEROEHEMLEORRTT,
L C SCOPA-AUT HARERR DB L O OEFEEORG bITH) 2 & & Lz,
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A AW BT DRIERE & LT, 2V E CAREE R FARENENI I T, BRRIEIR
P A & — L A AR Rk L CWO D IERT 24 L. & O RO A1 J RN
B L7z, 2006 4F20> 5 2011 A F TICALEE R FHRENEH AT £ 72 133865 L, UMSARS,
SARA, Barthel index Z#J 1 FEOHAM 23 C 2 [AAIE L= IS SEFIZ xR & Lz, 4%
A 27 Ol (IMSARS part 1 = 48 i, part 2 = 56 i, part 4 = 5 s, SARA = 40
A, Barthel index =100 &%) & 100% & L TERR L, FOVHDMEE % 7F 7 CTE LT,

B. BBS HAGEIRODIGHENMEZ g 2098 E LC, 2012 49 AR 10 AIZHNT T
ACHEE R IR NEL O ABEEFE 2 X BU i &1 T - 7=,

RIGLBE VI & IOV RERR S 2 T DR L2 Sz 33 4 Th s, b
HEE R FIRBEARNEHC AR CRIE O DV BF 286k LTz, AN EHEEE O
R A & RO EIEE & 72 I XARNEHZIIHE T O EERT 2 S B & LTk
TE LTz, ERHME A 28 BBS HAGERR ® CHBEZ7HE L, [71H ORHEEE B 23 BBS HA
FERRT 2 [1H OFHIi 21TV, £ H PR ICFHI A 23 BBS HAGERR CRERHMEZ1T > 7=,
Pl A & BIZEBIZT T A > R CrMiAEE L7z Figure 1), F7-&AaMliE Uk
() 72— 2 UARICIBWTIEA T On FERECHEF T %) & L., SEBEROZ LA K
T VVAMHRIREBIC IR A1 T2 & & Ui, FHIER P X SERN BT, BERT
DIRFEDEF I I Th e - T,

FEEHEATIZ JMP® Pro 10.0.0 (SAS Institute Inc., Cary, NC, USA) Z AV NTHEST
L7z, #Hil#E A & B OFHiliE I L OFHIE P EHEE, NREESMEIZ- OV T, BBS O
At & TE B aORPNABEMERL (ICC) & Cronbach @ a3z B UM L7-, PIRYEL
APEDOENEE & LTI, Cronbach @D aff¥ > 0.8 Z&iffl & fIE LTz, (Bl REYE
L LTICC > 0.8 # almost perfect, 0.8 > ICC > 0.6 % substantial, 0.6 > ICC >
0.4 % moderate, 0.4 > ICC > 0.2 % fair, 0.2 > ICC % slight &HE L=,

AMFFEFARE R FIRE B ERRAE R B S OAGR A/ CFMm L, Ml — 2 1308
FEATREEEA L U CHERE LT L 7=,



Figure 1
The assessment procedure used in this study
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C. SCOPA-AUT HAGERRODIEREM:A 92098 L LT, 2012 4F10 A2BIRAF 11 Al
T CACHEE R IRBARNEN S AR £ 72 135Sl 1 0 BB % /PRI CEHfi &2 T 7=,
SCOPA-AUT H AGERRIE, SCOPA-AUT SGEAR A EHZ DR LT b DEJGEED XA T o
TAE—H—DIGER L, HHEIEA21T > CTERK L72, SCOPA-AUT H ASGERRODERL & 1
FICBE L TiX, A7 > Z @ SCOPA research group DAl 457,

RGBT 5 D AR E 2 7 DR ERERE 31 4, REES- ETHA
FaARGk L, SCOPA-AUT HAGERROEMZZ A (F - IXFEBEONRE) A L2 D
ZEULL, T—XZHEE LT, 1 FIHORHMEA T 7o%, 1~4 B ORI AT 2 [[]
HOFHM AT o7z, EAVENOFHMIL, BE ORI ZEE L CO DRI T -
77

FEEHAEATIE IMP® Pro 10.0.0 (SAS Institute Inc., Cary, NC, USA) % FHVNCHE T
L 7=, SCOPA-AUT HAFERR DGR AES L UME H 42 1CC & Cronbach @ afRE A HHI L,
ERMEDIEIE L Lic, RNRVESHEDOEMEE S L TiX, Cronbach @ aff¥k > 0.8 &
B &HIE LT, Bl EAEL LT ICC > 0.8 % almost perfect, 0.8 > ICC > 0.6
% substantial, 0.6 > ICC > 0.4 % moderate, 0.4 > ICC > 0.2 % fair, 0.2 > ICC
% slight SHELEZY,

AW FARE R IRt B ERRRF SRR B OAGR A/ CHMm L, M7 — & 1308
fEATREEA AL U CHERE LARAT L 7=,

D. MSA DJERZZFHIET D 72bD A r—L b LT, b ARRIBEAH LN TS b
% BAJIZ, UMSARS, SARA, BBS. MSA-QoL. SCOPA-AUT % FHVNCHIFARAIZ ikt 4
1T-7

AHRE RFRBER L O O BLEERE (ST ALIRERRE, AL N ENRRE, R
Aile, BIEETT SSRGE, ENZR-FRB, TiNZERERTRE, HEPNTTNZIRIE) T MSA &2l
SNT-HREEZEEE LT, I IIERRD 5 SO R — VTR E % 6 » ATk
WK UEHI U CRtsk L7, MSA OZMHE 2008 4EIZFEFR Sh7- MSA 222845 Second
consensus statement® (ZEEDUWN T T o072, BEEOFRAREREREE 247 D BE IR L
7oo FHMIE X 74 C. 2217 ORI A Uiz, SRR IEHMnE — A 4720 31A]
25 163 [B1 (1 4 OFHIE 13 5 D OFBEIZ IR LTl 0 fHln ) 2 < 7e-70),
HEEHTIZ IMP® Pro 10.0.0 (SAS Institute Inc., Cary, NC, USA) Z IV NChifT
LTc, A —/LOZALZIE SR CaHili L7z, SRM 1% effect size ZRHilid 2 fatE &
LTHWHRTEY, TirioRZ TR S NS,

A ZE D P
TP DR

SRM =
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EINENOFERFHI A 77— /UUZDWT, FIEEHEO 7 A B) 225 2 [F1H OFH (6 4
H B2 TOARr— ViR b © EZHH L7z SRM % SRM6 & FRE L, FllElRE
i (0 A BH) 225 3 [EIHOFHM (12 2 A B) 12T TOR 7 —VEHiRZ b E b & IH
H L7= SRM % SRM12 & 5 L7=,

SRM OFEHAEL UCTlE, SRM > 0.8 % large, 0.8 > SRM > 0.5 % moderate, 0.5 > SRM
% small &HE L= P, KA — EReiii], A7 —/ LR ORI Spearman OAHES
%3 Jonckheere-Terpstra FE * 5 Calili L7z, M5, B, HEmiisl, e
FEER OB BT 77 KA —/ UIFIE H 4 (UMSARS part 1 = 12 THH, UMSARS
part 2 = 14 XHH, SARA = 8 THH, BBS = 14 JHH, MSA-QoL = 41 IHH, SCOPA-AUT = 25
THH) OREA G fid LR ICEE SRR AW =, F 72, it S Q0 B 5HE
K BE2BEI, RN EHERT DT ODNEY TN A AOE BT,

AMFFEFARER TR B ERERE R B S OAGR A CFMm L, M7 — 2 1308
FEATREEE AL U CAERE LRI L 7=,
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Figure 2 O X 512 1 FIHB LN 2 [FIH DA — AR B RoR) & 77 7123k
L7, Barthel index DAJEIREACIZ K> THEDMETTHAr— /L ThHhot-, &
DA =)L 1AFFRRE ORI T 10-20%FEE D2 A ftik LA, A0 —/ /U CREE
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Figure 2
Score changes of each scale (n = 18)

Mean scoring rate and standard error of first and second assessment
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B. BBS HAGEMROIERIEOMRGT

AMFFETIL, 33 2 DA (B 16 44 /20 18 44 P4 62. 8 + 14. 8 1% [28-82 1))
PEFRS Tz, WRIRBE LT, ZRMEMIE6 44, /N—F Y 90 54, Wiz
PERZRAEVAE 3 4, ZRMERVAE 3 4, BIEANIEIIE 2 44, /3 —F 2 UIEERE 2 44,
HEATYERZ BV 1 44, BMFRINENEE 1 4, 7uA4 Y7L k- va7)E 1l
4, NTPEIBER R 1 44, IZE 1 44, B2 1 4, BHER 14, FHED o SEkR
WIZENEAE 1 44, HTLV- 1 BEEFRENE 1 44, FPRIERReiE 1 4, METHEHAATASE 1 44,
RS E 1 4, ThoT-,

1 FOZEICE LR T 10.4+2.1 49 Tdho7-, BBS At Table 1 TR
TV T, 1EE & 2EE & 3 FEHOEGFROMICHEFRRA B TR )
7z (p = 0.2925-1.00), Table 2 Ti&, #Hili#E AL [ HFHE) OFEROM AR LT,
i B2 [F1H) 3 LORHlE A FIH) ORER b FREO 5 Th o7, HHE 3 1HiEE
A EDEREN T4 5 ERHMBESI TR Y, BOZEMIIRT-N TN D LW I FERT
bolz, FTMSFERO BBS LFEFEIZ, HHH 3 ZR< ATOHEBIZBWTEFEED
MEREIIEE CH -T2, FHE EAFHAUTDOWTO ICC & Cronbach @ aff%E
Table 3 IZ/R95@ Y T, BBS At iz oW C oA IR L OM#E NG 1CC & Cronbach
D affHE 0.9 DL ETH -7, BBS D4 14 HED H 5 12 HH TIIE B L OE
NDICC1EX0.6 LA ETH -7, THH 3 OMEN ICCITEIREY 7 b= T —D7=bIZHH
Txp)o7-, BIEHE® Cronbach @ o 235013 0.9 UL ETH -7,
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Table 1

The mean scores + standard deviation (SD) for each item and the total BBS score

The first and third assessments were conducted by evaluator A, and the second

assessment was performed by evaluator B.

First assessment (A) Second assessment (B) Third assessment (A)

Item Score + SD Score + SD Score + SD
BBS1 Sit to stand 3.697+0.521 3.606 + 0.851 3.576+0.698
BBS2 Standing unsupported 3.394 4+ 1.043 3.636 +1.010 3.364 +1.039
BBS3  Sitting unsupported 3.909+0.378 3.909+0.514 3.909 +0.287
BBS4 Stand to sit 3.364 +1.096 3.545+0.988 3.424 +0.922
BBS5 Transfers 3.636+0.771 3.576+0.780 3.606 + 0.886
BBS6 Standing with eyes closed 3.212+1.008 3.424 +1.016 3.273+1.023
BBS7 Standing with feet together 3.000+ 1.044 3.182+1.167 3.152+1.019
BBS8 Reaching forward while standing 2.485+1.019 2.645+1.123 2.515+0.957
BBS9 Retrieving object from floor 3.455+1.076 3.455+1.233 3.485+1.158
BBS10 Turning trunk (feet fixed) 3.394 + 1.099 3.364 = 1.201 3.394+1.043
BBS11 Turning 360° 2.545+1.373 2.818+1.486 2.727+1.377
BBS12 Placing alternate foot on stool 2.848+1.373 3.121+1.451 3.030+1.359
BBS13 Tandem standing 2.182+1.749 2.091+1.781 2.212+1.719
BBS14 Standing on one leg 1.758 + 1.634 2.061 +1.536 2.000+ 1.670
Total 42.879+11.793 44.273+12.790 43.667 +11.990
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Table 2

Distribution of scores for evaluator A (first assessment)

Score
Item 0 1 2 3 4
BBS1 0 0 1 8 24
BBS2 2 0 2 8 21
BBS3 0 0 1 1 31
BBS4 0 5 1 4 23
. BBS5 0 2 0 6 25
§ BBS6 2 0 2 14 15
% BBS7 2 0 6 13 12
% BBSS 2 3 9 15 4
§ BBS9 2 1 0 7 23
5
5 BBS10 1 2 4 2 24
é BBS11 3 4 12 0 14
“ BBS12 4 2 4 8 15
BBS13 11 2 3 4 13
BBS14 13 3 3 7 7
Sum 42 24 48 97 251
(%) (9.09) (5.19) (10.39) (21.00) (54.33)
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Table 3

Inter-rater and intra—rater ICCs and Cronbach’ s « coefficients for the BBS

Inter rater Intra rater
Ttem 1CC Cronbach’sa  ICC Cronbach’s a
BBS1 0.5560 0.9560 0.6930  0.9498
BBS2 0.7814 0.9532 0.8233  0.9458
BBS3 Notcalculated  0.9603 0.2099  0.9592
BBS4  0.8127 0.9550 0.8278  0.9478
BBS5 0.8043 0.9543 0.5928  0.9473
BBS6  0.7880 0.9538 0.8859  0.9465
BBS7  0.7377 0.9522 0.7938  0.9448
BBS8 0.7530 0.9539 0.7131  0.9475
BBS9 0.9121 0.9522 0.9411 0.9453
BBS10 0.6771 0.9534 0.7688  0.9472
BBS11 0.8513 0.9529 0.8917  0.9454
BBS12 0.8183 0.9532 09218  0.9451
BBS13 0.7493 0.9573 0.9070  0.9499
BBS14 0.8385 0.9569 0.8824  0.9491
Total  0.9337 0.9493 09772  0.9416
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C. SCOPA-AUT H AGERRO(EHENEDRRET

AWFFETIL 4] 32 44 DERFE 286k L7208, 1 ZITHli & B D2 OGO h T
Bk L. 3144 (9 16 44/ 2 16 44, PR 64. 8 + 12. 9 75% [30-82 7% ]) D RFIZ T
P L7z, R L LT, ZRFEMIE 9 4, /X—F 2 Y i 8 44, TREIE 5 44,
N=F Y PEWRE 3 4 ZFEMERUIE 3 44, FRES 1 40, R/ IMIMASPERE 1 40,
PrAREASIE 1 4 CTh o7, MEUEFIZBOTL, BHO B F TSI ECTR A
RRICE LWEEZ 5 2 513 £ OFEE O B AR EIGRO /2> T,

Table 4 Ti SCOPA-AUT HAGERRDFERZ/R LTz, SREAOFET 1 [BIH A3 15. 677
+7.091 [6-31] 4%, 2[BIH A3 13.580 £ 6. 534 [3-29] ;i TH o7z, Gitsid I1CC 1L 0. 644
“C Cronbach @ af%#% 0. 877 ToH -7z, 2IHHD Cronbach @ af%#1% 0.8 LI L L&
ECHoT, 72, MRhmIZEENT 1 B H A5G 45 14 (=M 3 -+ [T —TF V& fiH
LTWA] F700E Y TUIESAR 4240 T, 2 [BIHITEE 63 {4 (Z=Ml 6 -+ THhT—
TNAEFHER LTS E20E Y TUIESRW AT ) Thotz, ZiubOEaPE
FAFHRICITE DR o T, [FIEEF I, THH 8 225 13 OPEREFICE D 2 ERMIzIu
T BT —=FTNVEMHHL TS| 2RI 5 Z LT, BHH 22 225 25 OYE#eE
DB L Y TUTE LRV SV )@ A RS ENTE T,
RECHAEREREEIC B LTl & 62 fEoRIBHUT Kk L CofaRarESix, 1 [FIH T 20
. 2 [AIETIX 19 T otz, ZOESOAIRIERIL, 28T 31.5%., BT
36. 7%, ZMETIL26.6% Th o7, MISEEREDOIHBICHBWT Y TUTELRYY %
AT CEAFEE « BIE6T. 6 %, Lotk 68. 4 70 13, MAHFRICAE TR - T
DN, BRI A Ui B CEYAES « B 58, 1%k, &t 60. 3 5%) ICHE_TElin T o
72

ICCIZoWTC, THH 7, 15, 22, 23, 25X almost perfect TH Y, ArtSB L UIHE
H2, 4. 8 9, 11, 13, 14, 19 % substantial, THH 1, 3. 6, 10, 12 (X moderate.
THH 5, 18, 20, 21 (% fair, THH 17 (L slight TH o7z, HH 16 & 24 | TETHORE
23 [0 SS=JEIRN72N ] Tholzi=s ICCITEHTE Iehotz, RIRMOIERE £ &
DT RAA LA THE ORIZIIHGE A B Z ROz, F28 AL 1T
At & EOMBIZ R LTz, Table 4 (/R SHUAHE Y | ICC I XA EMERSREREE (TH A 24,
25). FYErEREREE (EE 22, 23), (OiAETEE (CEE 14-16) . BEREE (HE 1-7) .
M FLEEREREE (CEH 19) . HERIEE (EH 8-13), (AIRFHREE (TEH 17, 18, 20, 21)
TEMETH-T-, 4 RAA LT Cronbach D o R TEAE TH -7,
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Table 4

Statistical parameters of the Japanese version of the Scales for Outcomes in

Parkinson’ s Disease—Autonomic (SCOPA-AUT) questionnaire

First assessment Second assessment
Ttem Mean SD MA  Mean SD MA _ICC Cronbach's a coefficient
1 Swallowing/choking 0.677  0.832 0 0.581 0.620 0 0.550 0.888
2 Sialorrea 0.321 0.541 0 0.321 0.541 0 0.667 0.890
3 Dysphagia 0.387  0.715 0 0.226 0.425 0 0.591 0.887
4 Abdominal fullness 0.500  0.731 1 0.677 0.909 0 0.611 0.888
5 Constipation 1.548 1.060 0 1.355 1.018 0 0.341 0.889
6 Straining for defecation 1.452 1.207 0 1.194 1.046 0 0.550 0.888
7 Fecal incontinence 0.194 0.601 0 0.194 0.601 0 0.911 0.891
8 Urinary urgency 0.800 0.805 1 0.600 0.724 1 0.653 0.888
9 Urinary incontinence 0.742 0.855 0 0.552 0.632 2 0.740 0.886
10 Incomplete emptying 0.645  0.950 0 0.467 0.571 1 0.597 0.889
11 Weak stream of urine 1.129  0.957 0 1.167 0.910 1 0.677 0.886
12 Urinary frequency 1.032  0.912 0 0.900 0.662 1 0.428 0.886
13 Nocturia 1.710 0.902 0 1.621 0.942 2 0.653 0.891
14 Lightheadedness (standing up) 1.000 1.095 0 0.742 0.815 0 0.663 0.888
15 Lightheadedness (standing for some time) 0.774 0.921 0 0.633 0.809 1 0.803 0.888
16 Syncope 0.000  0.000 0 0.000 0.000 0 * 0.896
17 Hyperhidrosis (day) 0452  0.723 0 0.548 0.810 0 0.199 0.891
18 Hyperhidrosis (night) 0433  0.728 1 0.323 0.653 0 0.369 0.892
19 Oversensitive to bright light 0.419 0.620 0 0.355 0.551 0 0.624 0.890
20 Cold intolerance 0.387 0.615 0 0.267 0.521 1 0.392 0.896
21 Heat intolerance 0.484 0.677 0 0.516 0.769 0 0.222 0.890
22 Erection problem 1.571 1.134 8 1.667 1.211 9 0.942 0.883
23 Ejaculation problem 1.600 1517 10 2.000 1414 11 1.000 0.884
24 Vaginal lubrication 0.000 0.000 12 0.000 0.000 11 * 0.896
25 Problems with orgasm 0.250 0.500 12 0.250 0.500 12 1.000 0.888
Total 15677  7.208 45 13.580 6.642 53 0.644 0.877
_ Gastrointestinal 5.065 3.463 1 4.548 3.139 0 0.625 0.882
Urinary 6.032 3.755 1 5.065 3.010 8 0.494 0.883
Cardiovascular 1.774 1.944 0 1.355 1.539 1 0.800 0.887
Thermo 1.742 1.483 0 1.645 1.836 1 0.089 0.888
Pupillomotor 0.419 0.620 1 0.355 0.551 0 0.624 0.890
Sexual function, male 2.714 2.563 18 3.000 2.683 20 0.988 0.883
Sexual function, female 0.250 0.500 24 0.200 0.447 23 1.000 0.888

Ttems 22 and 23 were intended only for men, and items 24 and 25 were intended only for women.

Abbreviations: MA, Missing answers, SD, standard deviation, ICC: intraclass coefficient.

*The ICCs of items 16 and 24 could not be calculated because their variances were zero.
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D. HIHHRAIMSA A — L bt

AHFFFETIL 244 87 44 D MSA FBFE 28465 L7278, 2 4 132 Wi R & D 7= DI sk Lz,
1 [B1H OFHi L 85 44 (i 38 44 /2ot 47 44, V)i 63. 8 + 8. 37k [41-82 %)) TAT
VN, 6 7 A% D 2 [BIH OFHIiE 16 44 DEEDARZZ Th 727280 69 4 TTo70, &
HIZ6 7 At4D 3 [EIHETIZ, 3ADBEDIEL L, 34DBFIIARZZ T, 6341
T z1T 572 Figure 3), 1 [FIH & 2 [AIH OFHIOMEIFEE) 184.5 + 13.1 AT,
1[EIH & 3 [FIH ORIFRIZ -2 363.8 £14.9 HTH -7,

BB RS Table 5 1R T L 91T, MSA-P A% 25 44 (29. 4%) . MSA—C 7% 60 44 (70. 6%)
Th Tz, PPEIERIT, MSA-P TlE FIERERE S 32 < | MSA-C TIIAMTIEEFE N L0 >
7= PIREHIE S TONAREEE LT, MSA-P TlZ L-Dopa 23k H 2% < . MSA-C TILZ /L
F LU U b %N o7, £7-. IMSARS part 1 & part 2 DA EHEILMSA-P (2B T
HEIZEME Ch o7z, MR 2-3 035 < | FEIEFHENT 60 mif WD e & 2V VA ©
&7~ (Figure 4),

K A — VB D & Barthel index &%l & LC, Figure b 1R d, Wi
BIBIZHE> T, UMSARS part 1, part 2, part 4, SARA, MSA-QoL TIdsns F&-L.
BBS & Barthel index TIIAEAME T LTS, ZAL5IE MSA O HREEA Sk L Cuy
5o Fi1-. UMSARS part 2, part 4. SARA., BBS. MSA-QoL. Barthel index I% 12 » H
] CHEEHFRINCA B 7 B b % 7= L7273, Wilcoxon BATARIE TIL ED A r— Vi3 Ex
HEE A B TR LT E D ERFET A Z LIXTE ) o7, Jonckheere-Terpstra
BREBLIT- THIZN, ZNBIEEDOER CTCH - T,

UMSARS part 1, part 2, part 4, SARA, BBS., MSA-QoL. Barthel index IFfE/RHR]
EHEBI L TE Y (Table 6), A7 —/VRIZ b A BB 2RO,

Figure 6A TIFHAT—/LAFHROD SRM 2779, 6 4 H TiX UMSARS part 4 @ SRM
DB RE <12 4 AR CILSARA @ SRU M b K& o 72, B AEIREE activity of
daily living (ADL) 23MR7-40 T\ D A (IMSARS part 4 = 3, OF D AT R[RE/REF)
IZFRE LT 5 & UMSARS part 2, part 4, SARA, BBS @ SRM [H[FARIZ k& < | BBS A3
RO LT, L LR35, ADL OFEOEE I TId UMSARS part 4 ¢ SRM
/&<, SARA & UMSARS part 2 @ SRMIIKE o7z, DX 5 REFIZB VT
UMSARS part 4 1ZdF V(L L7 Z &3y - 7= (Table 7), BBS @ SRM & FIEA-in
I3 Spearman B AR EZ CTHERFHEIZZED72(p = 0.26, p = 0.03),

JERIENTCH _ERE & [REEOFE RV R S 47z, Figure 6B, 6C, 6D (% SRM DK 722 A
=N DIHEER LTz, & A —1® SRUIFERNC X B 7213 72 <. MSA-P., el 4
TR, FIEAFHD 62 Al OREZB W TR E L R EANR H -T2,

ENEND AR — VAT DI BEICEEMZ SRU 2/ L Totr L& 2 A, F
DOIGFEER), LT AT E WS 72IHH O SRI DA EfETH - 72, D X 9 72 H 8 > (Table
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8; SARAL: #3{T. BBS5: 43, UMSARS part 2-8: 5% » 7. UMSARS part 1-3: FEF,
BBS7: 37§72 LEAMISZAL, BBS10: JEEE L DRV XV | BBS11: 360°DJ7[lfisi, UMSARS
part 2-13: ZEARIHIEE) 2> B S5 Pilot A —/L (' H L, Simple MSA Scale:
SiMSAS &9°%) ZHW T SR Z§HHT 25 &, S HICKE 72 SRM Z27R L=, &80 SRY
X6 » AT 0.990, 12 » HTiX 1.285 LEFOEDAr—L L0 b EfETH -T2
(Figure 6F), Z DfEFIT ADL DTN TV BEEFIZBWTUIA G TH T, 725,
Z D SiMSAS IZA B L7=BEF D R r—L b BB 2387, S BIC, 1REIE
ORI ELT 2 TN A REFHR L THD &, 80% DR TIDE & 20%DIEE RN
RAEMERT D721 220 L 3MEE T D EHH S 7z, ZHUE UMSARS & VTR &
AT SATIIGED Y 7 A X (n = 455) L0 &/ &< B ARAFFED UMSARS part 2 %
NG5OV 7 A X(n = 314) L0 &/ Eh>o 7= (Figure 7).
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Figure 3
The flow chart of this study

Initial registration 87 patients

2 patients excluded
4 because of misdiagnosis

15t assessment 85 patients

»| 16 patients had schedule conflicts

\ 4

2" assessment 69 patients

3 patients died
4 3 patients had schedule conflicts

34 assessment 63 patients
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Table 5

Demographic data of the patients at the first evaluation

Total MSA-P MSA-C p value
Patients (n) 85 25 60
Gender, female (%) 47 (55) 11 (44) 36 (60) 0.2325%
Onset age, years, mean + SD 60.0+8.3 60.8+6.7 59.7+9.0 0.9192**
Disease duration, months, mean+SD 455+29.3 52.3+32.6 42.7+£27.8  0.1994**
Probable MSA (n) 82 25 57 0.5520%
Initial symptoms (include overlap)
Dysarthria 9 2 7 0.6251*
upper extremity disturbance 13 7 6 0.0375*
gait disturbance 65 14 51 0.0044*
autonomic disturbance 6 3 3 0.2583*
Treatment (include overlap)
L-dopa 24 19 5 <0.0001*
Taltirelin 61 14 47 0.0389*
Vasopressors 9 2 7 0.6641*
Gastrostomy, n 3 1 2 0.8664*
Tracheostomy, n 2 1 1 0.4995*
Scale scores, mean + SD
UMSARS part 1 20.4+9.5 24.0+8.6 17.8+8.6 0.0197**
UMSARS part 2 20.9+9.6 24.4+9.0 18.1+8.3 0.0208**
UMSARS part 3 (systolic decrease) 185+16.1 17.5+14.8 181+181  0.7212*%*
UMSARS part 3 (diastolic decrease) 6.1+ 11.0 74+122 42+10.6 0.4292%*
UMSARS part 4 29+1.2 29+1.0 2.7+1.1 0.6793**
SARA 184+7.2 17.0+£75 17.9+6.7 0.4430**
BBS 269+173 275+155 283+£17.1  0.9270**
MSA-Qol. 562+336 56.4+29.8 51.7+358  0.3157**
SCOPA-AUT 146+74 17.5+99 13.3+6.2 0.1323**
Barthel index 68.9+28.3 62.9+275 75.7+24.6 0.1040**

Total n = 85, * Fisher’s exact test and **Wilcoxon’s rank test
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Figure 4

Age of onset and disease duration distribution of patients
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Figure 5

A comparison of raw scores reveal ing time—depend of worsening disease across most

scales

UMSARS1
UMSARS2
UMSARS3As
UMSARS3Ad
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Barthel index
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M 3rd
— S el
689 4‘] :l] %
ll-vn," ure '
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Scores

* p<0.05, Wilcoxon'’s rank test and Jonckheere-Terpstra trend test
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Table 6

The correlation between disease duration and each scale score

Scales

First assessment

Second assessment

Third assessment

UMSARS part 1

p=0.4883 p<0.0001*

p=0.3245 p=0.0065*

p=0.3406 p=0.0063*

UMSARS part 2

p=0.5067 p<0.0001*

p=0.3817 p=0.0012*

0p=0.3408 p=0.0063*

UMSARS part 3 (systolic decrease)

p=0.05617 p=0.6447

p=-0.0232 p=0.8555

p=-0.0162 p=0.9057

UMSARS part 3 (diastolic decrease)

p=00707 p=0.5278

0=0.0855 p=0.5015

p=0.1183 p=0.3850

UMSARS part 4

0=0.4216 p<0.0001*

p=0.3275 p=0.0060*

p=0.3901 p=0.0016*

SARA

0=0.4279 p<0.0001*

p=0.3486 p=0.0033*

p=0.3242 p=0.0095*

BBS

p=-0.5616 p<0.0001*

0=-0.4991 p<0.0001*

p=-0.4299 p=0.0004*

MSA-QoL

p=0.3112 p=0.0037*

p=02237 p=0.0647

p=0.2037 p=0.1094

SCOPA-AUT

p=-00179 p=0.8715

p=-0.0915 p=0.4546

p=-0.0833 p=05164

Barthel index

p=-0.5285 p<0.0001*

p=-0.3958 p=0.0021*

0=-0.4145 p=0.0015*

o - Spearman’s rank coefficients, *

:p<0.05
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Figure 6

SRMs of total scores of each scale

A: SRMs of all patients. B: SRMs of MSA-P and MSA-C. C: SRMs of the group with
disease duration less than four years and over four years. D: SRMs of the group
with onset age less than 62 years and over 62 years. E: SRMs of a pilot scale

consisting of higher SRM items. SRM6: SRM at six months, SRM12: SRM at twelve

months.
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Table 7
SRMs of each scale for all patients, Unified Multiple System Atrophy Rating Scale
(UMSARS) Part 4 < 3, UMSARS Part 4 < 2 and UMSARS Part 4 > 4.

UMSARS UMSARS
UMSARS UMSARS  Part3 Part 3 UMSARS
n SRM6 SARA  BBS MSA-QoL.  SCOPA-AUT
Part 1 Part2  (systolic  (diastolic Part 4

decrease)  decrease)

69 All patients 0218 0.133 0.155 0.309 -0.082
UMSARS
49 0171 0.182 0.120 0.336 0.158
Part4<3 / /
0.252 0.134 / 0.402 0.113
-0.057 0.358 0.245 0.092

UMSARS UMSARS
UMSARS UMSARS Part3 Part 3 UMSARS
n SRMi12 SARA  BBS MSA-QoL.  SCOPA-AUT
Part 1 Part 2 (systolic  (diastolic Part4

decrease)  decrease)

63 All patients 0.419 1.092 0.046 0.112

UMSARS

46 0.380 /
Part4<3 //
_

0.039 -0.037

UMSARS
26 0.462 0.047 -0.148
Part4<2 //
UMSARS
17 0.511 1.117 0.060 0.451
Part4>4
SRM Largest -
Second
%
Third /
Fourth
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Table 8
Ttems of symptom assessment scales with higher SRMs (Simple MSA Scale)

1 Gait (from SARA 1)

Proband is asked (1) to walk at a safe distance parallel to a wall including a half-turn (turn around to face the
opposite direction of gait) and (2) to walk in tandem (heel-to-toe) without support.

0. Normal, no difficulties in walking, turning, or walking tandem (up to one misstep allowed)

1. Slight difficulties, only visible when walking 10 consecutive steps in tandem

2. Clearly abnormal, tandem walking >10 steps not possible

3. Considerable staggering, difficulties in half-turn, but without support

4. Marked staggering, intermittent support of the wall required

5. Severe staggering, permanent support of one stick or light support by one arm required

6. Walking > 10 m only with strong support (two special sticks or stroller or accompanying person)
7. Walking < 10 m only with strong support (two special sticks or stroller or accompanying person)
8. Unable to walk, even if supported

2 Transfers (from BBS 5)

Arrange chairs(s) for a pivot transfer. Ask subject to transfer one way toward a seat with armrests and one
way toward a seat without armrests. Two chairs (one with and one without armrests) or a bed and a chair
may be used.

0. Able to transfer safely with minor use of hands

1. Able to transfer safely definite need of hands

2. Able to transfer with verbal cueing and/or supervision

3. Needs one person to assist

4. Needs two people to assist or supervise to be safe

3 Finger tap (from UMSARS Part 2-8)

Patient taps thumb with index finger in rapid succession with widest amplitude possible, with each hand for
at least 15 to 20 seconds. Rate the worst affected limb. Note that impaired performance on this task can be
caused by bradykinesia and/or cerebellar incoordination. Rate functional performance regardless of
underlying motor disorder.

0. Normal.

1. Mildly impaired.

2. Moderately impaired.

3. Severely impaired.

4. Can barely perform the task.

4 Handwriting (from UMSARS Part 1-3)

0. Normal

1. Mildly impaired (all words are legible).

2. Moderately impaired (up to half of the words are illegible).
3. Markedly impaired (the majority of words are illegible).

4. Unable to write.
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Standing unsupported with feet together (from BBS 7)

Place your feet together and stand without holding

0. able to place feet together independently and stand 1 minute safely

1. able to place feet together independently and stand for 1 minute with supervision
2. able to place feet together independently but unable to hold for 30 seconds

3. needs help to attain position but able to stand 15 seconds feet together

4. needs help to attain position and unable to hold for 15 seconds

Turning to look behind over left and right shoulders while standing (from BBS 10)

Turn to look directly behind you over toward left shoulder. Repeat to the right. Examiner may pick an object
to look at directly behind the subject to encourage a better twist turn.

0. looks behind from both sides and weight shifts well

1. looks behind one side only other side shows less weight shift

2. turns sideways only but maintains balance

3. needs supervision when turning

4. needs assist to keep from losing balance or falling

Turn 360 degrees (from BBS 11)

Turn completely around in a full circle. Pause. Then turn a full circle in the other direction.
0. able to turn 360 degrees safely in 4 seconds or less

1. able to turn 360 degrees safely one side only in 4 seconds or less

2. able to turn 360 degrees safely but slowly

3. needs close supervision or verbal cueing

4. needs assistance while turning

Body sway (from UMSARS part 2-13)

Rate spontaneous body sway and response to sudden, strong posterior displacement produced by pull on
shoulder while patient erect with eyes open and feet slightly apart. Patient has to be warned.

0. Normal.

1. Slight body sway and/or retropulsion with unaided recovery.

2. Moderate body sway and/or deficient postural response; might fall if not caught by examiner.

3. Severe body sway. Very unstable. Tends to lose balance spontaneously.

4. Unable to stand without assistance.
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Figure 7

The result of sample size calculations

Required number (per group) of participants needed to show treatment effect based
on 80% and 90% detectability by Simple Multiple System Atrophy Scale (SiMSAS)
[left] and Unified Multiple System Atrophy Rating Scale (UMSARS) part 2 [right].
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A BRITHIRGEHE

% A7 R Tl UMSARS =2 SARA 25 D L7 2 A Ar— )L % Helis 4™ BT %FRdD
AT IR 18 Bl & W D IEFE CIX A B DR E W) TV Lz, Z D728,
FHEIFICUC HT- DRITTHRAHEICIBUVNTIE, effect size Z5[E L TAa T2 LA
UNCRHICE 5 &L 5 AT 5 & & bia, FHWEFEE S HITHe L CREts
HVERSH D EEZ BT,

B.  BBS HAGEMRO(EHEEMEDOET

BBS HAGERNDAFHAEIZOWTIL, ICC & Cronbach @ aff¥ & HIZEETH -7,
ZDOZLIFIRART AN« UT A ME#EER LONIPEESHEZ R LT 5, BBS AA
FERRAERERN T DIZE A E DA TE ICC IEEMETH Y | Cronbach @ a fREITATEHE T
EfEE R LTz, ZORFIIMSEERD BBS OfHli & AT 2 b D Th o7 ™ % %

41

ZIVETBBS 1%, EITHE#E ., MAEHCEIANBIER DT ZFHIC AV B AL
T &7z, AWFIETILBBS NSRRI ORMEIC L AR TH D Z VRS NIz, 72
By AR E B2 D ML, EREPABEEE Tho7-2 L Tho, BEL It
ARTADLVHED > T23E LAVRWDS, AFFED BBS 3R OFF oA IR & [R5
«6%07—: 37, 38, 39, 40, 41O

HH 3 12OV TC, (HEREN 4 HOoF D RRICAIZMERF 75 2 LN TE 2720,
RNV L D HRE L o TLEVY, ICC N~ A T AR o 7=, ICC IHEHE 0 6 1
Dfiz L 50T, THE 3 OIELW ICCEITFEH TE o7z, THE 3IXEBMN 4 8T
HoT-BERLH Y B P L OB TIEENSE SOV E R -THE TH D
EEZ BT,

HE1 &3 & 5IFICC MEETH 72y, ZHHDIHE ORI 3.5 UL ETH-
7o 2O X HITICCAMEL , Cronbach @ a fRE EWE I B CTH 7243, 5 Beps
A — VORISR T 5 LW 2 D, %< OTEE T I ORFAINEIZTA
U ThoTloimt, VOB Tho THRERDAZRN A LIS & ZITIE, 1CC ML,
Cronbach @ afZENRKENE WY BIENA T 5,

BBS 13 H 72 A r—/LTlddr 578, WEDOSHNTSH 5, FHlE R L OGHEE A 100
23 0.8 LA E & EWWIEEIEBBS DZHATE N, TS QBRI LA LD NAEN S F
TS, HESEE DB\ O ENMEIIHHRE 218 D /31T DRI, ZhE Tlcfiis)
I BBS BT HDRAANR SN2 ENHDHIN® ¥ ZiUTIE Table 3 TRLTZ ICC
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