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ONLS

ONLS

Arm Grade

Arm Grade

AR WN=O

GHwnN = O

XANEEE

T DArm GradeMHEEH T HEDE T DBIRL TS,
<{Arm Grade>

0. E%®

1. —EIER A LRICBEOERESH IS, LEOH
{EIERTEE ) :

2. —flE (A LR ICEE EH DM, LROBEOL
FTHRETARETIEAL,

3. —E LA LR ICEE A HY . LR OEEN DAL
EL—DIIFAREL M, @ THATRAEHETIIAL,

4 HELERICEELSAHY ., LEOBENETTRELNE
D HDENME (LR 8k

5. Al ELERICIEEA DY BRHLIBELE<{TEE

ONLS

ONLS

Leg Grade

Leg Grade

NO A WON O

NOARWN —=O

MANBEEE )

LR DLeg GradeMbE& 3 2HDE1DEIRLTEELY,

<Leg Grade>

0. H1T- B R - EITICHELL

;. BT ISR SE R ETICERBEH 0, SCEREEETIE

A

2. BATHEBIILTWSH, SLERIFERTEAL

i 10%%?(:[1—@10)1?51]75%%(—NL FOREERL, 1t
)

4 10mBATICITHAI O N BIABE (TR, MRER. F

MEREMAOB--FTY)

5. 10mOBBEITEHFHABLEEN, 120N HN

£, BILEImDBITA A5

6. BB FHNRLET ARONMMAH > TERIZE T mDSIT

IEREEERZAY, TR CHMS HBIENTAE

T 1HQFELALZEBFMIRIRTAIL. TROBHO

0 REBHTA

ONLS

S A

Total score

Total score

&6%1’!5%3"51‘6& _

BESROAEEALEEOEE. Tl E A TIES

Manual Muscle Testing |3EfRE &EH Same as the visit date |[] O
== =) = S A N =
EFHATAL  |[Manual Muscle Testing [#HBEEHA Examination date %ﬁf—@?@ﬁh HERB TSR 0OH. RARREE
EFRHATAL  [Manual Muscle Testing |54l Right side
XANWBEEE
0 0 0~5DWVF I MERIRL TS,
ey = ) = . 2 2 1. B DI : WMEMEMFROHDND
HEFHATAS  [Manual Muscle Testing |=AFH Deltoid 3 3 2 %ﬂl:ﬁéﬁ!‘}‘#’b(iﬁb\ﬁé
4 4 EREMAATNEEHCHLTELIES
5 5 4 EREERICHRLENED
5 E&
0 0
1 1 . N :
REHHTFAL  |Manual Muscle Testing | _EfBi —EE#R Biceps brachii § § ?;ﬁgﬁ%%ﬁggigﬂbf<ﬁéuo
4 4
5 5
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O~5DVVFRMERIRL TS,

0 0
1 1
EFEHNTAL  |Manual Muscle Testing | FiR{E5 Extensor carpi § g gg;ﬁgj)ﬁ%%f?ﬁa"&igﬁl,f(fféb‘o
4 4
5 5
0 4]
1 1
EFEHPDTAF  |Manual Muscle Testing  |BBIERS Iliopsoas g g giﬁ%ﬁ?ﬁ??"&%ﬂbf(fféb\o
4 4
5 5
0 0
1 1
EFEFHPITAL  |Manual Muscle Testing | KERPIEERR Quadriceps Femoris § g gff;gﬁ?ﬁ??"&iﬁﬁbf(ﬁéb‘o
4 4
5 5
0 0
1 1
FEHHAFAL  |Manual Muscle Testing |RIRR B Tibialis anterior § g gg;lﬁgﬁf@i%ﬁf?"éi%ﬁl,f(fiéb‘o
4 4 V
- 5 5
{EFFHTAL  [Manual Muscle Testing | ZE{fl Left side
] [¢]
1 1
et . — . 2 2 XANBEE
EEHATAF  |Manual Muscle Testing |= 8/ Deltoid 3 3 O~ 5 DNF I ANEFIRL TS,
4 4
5 5
0 0
1 1
HFEFHFATAL  |Manual Muscle Testing | LI =8855 Biceps brachii § § SK;AS?)L&%%EE\%@?RUCQ‘:%L\Q
4 4
5 5
0 0
1 1 .
FEFEHHFTAL  |Manual Muscle Testing | F4R @5 Extensor carpi g g gi;é%ﬁ?ﬁf?‘ﬁii?ﬁbf(ﬁéb\u
: 4 4
5 5
0 0
1 1
= = . X =R
EFHHTAE  |Manual Muscle Testing  |BBIERS lliopsoas g g 3<~)§£ﬂ4‘§1’%73§"&%mbf<7‘:'éb\o
4 4
5 5
0 0
1 1 :
EFEHHTAS.  [Manual Muscle Testing | KERPHEESH Quadriceps Femoris g g HKADREAR
4 4
5 5
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0 0
1 1
EFEMATAR Manual Muscle Testing  |BIIEE &5 Tibialis anterior g § - ?;ﬁgﬁ%%ﬁﬁ%EﬁLT(ﬁéb\o
4 4
5 5
HEp Neck
0 0
1 1
EFEBHHTAL  [Manual Muscle Testing  |SE AR Neck anteflexion § § B gg;ﬁgﬁé\?fﬁéﬁ#ﬂu«fiém
4 4
5 5
EFEBHATAE  [Manual Muscle Testin, BENEtE( BEEE B Sn-ENERSIE
ERH Grip Strength Same as the visit date =N 'T‘I .)7%2)\1’1,'((7"&"

EEMmEAK &1: HEE i%
fﬁﬁ%fiﬁlﬂ AEREEE B TCHNMEEDH, BERERE

#Bh Grip Strength Examination date - A A LTCAN,
XANWEEER
Bh Grip Strength E=T Right kg BRIETAALTTEN MIAUTHAHIEE &, i
FBALTLESL,
XANBAEER
R Grip Strength = Left kg BRBEBTAALTTELD, MIUSELUTAHHIEE . miE
FALTL &L
iz [rE0D
R-ODS Same as the visit date B iﬁ_g_‘f‘l J7§)\3’Lf<f'
R-ODS R-0DS Examination date - %E%@E@ﬁ“’“ HERBCAL A DS RERBEE
TERL Not possible
R-ODS R-ODS 1. hARATYEEFS L |1, Bend forward and BAThILHEE Possible with effort _ XANWEEE
5% pick something up C|ErRE Easy to perform WFRHEERL TS,
BTEELEL Not applicable
2. Remain standing for a TcELL - Not possible
R-0DS R-0DS 2. REFMEIES TS (I long time period (e.g BhdnlEak Possible with effort _ XANGAEB
HEER) A S I | Easy to perform WEFRHERIRL TS,
HTFELLL Not applicable
;%@L;L Not possible
. . 3. Walk up flight of AER AR Possible with effort _ MANBAERE
R-0DS R-0DS 3. IERELD stairs e Easy to perform WFROERIRL TS,
HTEFESLL Not applicable
;;%EL\ Not possible
NI nIEARE Possible with effort XA NNEER
R-ODS R-0DS 4D Mt a gk Easy to perform W HEEIRL TS,
LTFESLE Not applicable
'g(;;%@?b\ Not possible
5. Walk out doors, up to |28 ¢ (LATEE Possible with effort HAFBEEE
R-0DS R-0DS 5. BAE Tkmd< max 1 kilometer Gif: Easy to perform WFhHEEIRL TS,
BTIFESLEL Not applicable
;%EL\ - Not possible
_ 2 ; 6. Walk while avoiding DT NIEATRE Possible with effort _ XA NNBAEEE
R-ODS R-0DS 6. EEWERIFTH< obstacles ke Easy to perform W AEEIRL TR,
BTUTFESLLY Not applicable
'gC;%ﬁL\ Not possible
_ MER AL Possible with effort _ MANWNEER
R-ODS R-0ODS 7. B 7. Dance Tae Easy to perform DFRAERIRLTEELN,
HTIFELELN Not applicable
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TEIFLN

Not possible

R-ODS R-0DS 8. A HIBMBI TS {8, Travel by public SRTNILTEE Possible with effort MANNBARE
E) transport Gl Easy to perform WTFRAEEIRL TS,
BTIEESLGL Not applicable .
o MERAICLATHE PR o
_ 9 . RITWAT . I£ATRE Possible with effort MANWEEE
R-ODS R-0ODS + 9. Turn a key in a lock ik Easy to perform NFRAERIRL TS,
BTIEESLLY Not applicable .
TERL Not possible
R-0DS R-ODS 10. ELVEBA TTIC [10. Carry and put down ??ﬁ?‘ﬂ(f—lﬁn Possible with effort XAHEIEE
&L a heavy object TRE Easy to perform W AEBIRLTESY,
éf(iib&b\ Not applicable
;i%};" Not possible
_ g ) % [£THE Possible with effort KANWAEE
R-0ODS R-ODS 1. BFEENT 11. Move a chair FT4E Easy to perform WFRAERIRL TSN,
LTIEESLLY Not applicable
TERL Not possible
R-ODS R-0DS 12. ?ﬁé?ﬁiié(ﬂ‘:_lb 12. Catch an object %ﬁ?’ﬂlij“b Possible with effort MANEER
3E) (e.g. a ball) Easy to perform WFhMEBRIRLTESLY,
éfliib&b\ Not applicable
;i@’;’t, ] Not possible
. g g e 13. Wash your upper 4 I£ATRE Possible with effort XA JIAER
R-ODS R-ODS 13 EBERS body ATRE Easy to perform WFhhEBIRL TGRS,
HTEFELLL Not applicable
;%;éjg‘bj\m . Not possible
. . P 14. Wash your lower [FATH Possible with effort MANWAEER
R-ODS R-0DS 14. THEEHRD body ATRE Easy to perform DFRAERRL TS,
éfliib&b\ Not applicable :
;?1%}1\1.(33—]' . Not possible .
g g . TN A HE Possible with effort KANBEERE
R-ODS R-ODS 15. S0 —%&BUS |15 Take a shower e Easy to perform NFRAERIRL TR,
HTIEELLL Not applicable
;i%‘l';t : Not possible
_ _ EEIE Possible with effort MKANBIAREE
R-0ODS R-0DS 16. BHEEL 16. Brush your teeth ke Easy to perform NP HNEBIRL T,
HTFESLL Not applicable ~
S ;i%}i\m . Not possible
g _ 17 M UIZfToTREEIS : . [£7THE Possible with effort KATBARE
R-0ODS R-ODS B3 17. Sit on/go to a toilet aE Easy to perform NERAEBIRL TS,
BTIEESLEL Not applicable
: TEHL Not possible
R-ODS R-0DS 18. LR HDEEZET |18. Dress your upper [ AT HITATRE Possible with effort YADWEEE
3 body aRE Easy to perform W HEEIRL TSN,
BT FELLEL Not applicable
’gc;é‘fé_l’\ R Not possible
g _ < 2 RO EL Possible with effort MANBARE
R-0DS R-ODS 19.85% 19. Bat aTEE Easy to perform W AEEIRL TS,
LTIEESLLY Not applicable
;;?:g}j\m T Not possible
g g N ) (BN Possible with effort MANWBERER
R-ODS R-ODS 20 RVIET D 20. Do the dishes ik Easy to perform OFRAERRL T,
BTIEFESLEL Not applicable
N 21. Make a sandwich ceal " Not possible ’
R-0DS R-ODS 2. GURAYFERD | 000k somethin BhATILTRE Possible with effort XMANBARE
(BEGHEET D) imple) e CIE- Easy to perform WFRHEEIRL TGS,
simp HTIFFEDIL Not applicable
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TERLY Not possible
_ . - . Bh9hILaTRE Possible with effort B XA NNBEIEER
R-ODS R-ODS 22. BELET S 22. Do the shopping e Easy to perform DFRAEBIRLTUEEL,
BTIEELEN Not applicable
TER Not possible
- . < 23. Go to the general  |B 9 NILE B Possible with effort _ MANBEIRE
R-0DS R-0DS 23 EHIAT practitioner aThE Easy to perform WM EBIRL TSN,
BTEELLEL Not applicable
TEL Not possible
g . - 24. Read a Bhdh(Laae Possible with effort _ MATWAER
R-0DS R-0DS 24. BOHHEHT book/newspaper B RE Easy to perform WM ERIRL TSN,
HTIEFESLLY Not applicable
. _ = _ XAAWEER
R-0ODS R-0ODS BEtA Summed raw score R-ODSROAFDEF AFAHL TS,
- XANWEIER
R-0DS R-0ODS N E Centile metric - R-ODSAI7 D/ A—t 3 JLEZAFILTLIZEL,

(Appendix 2@}2§§§§HELT ysr=i8))

14 0

Nerve Conduction Test

EEHEEH

Same as the visit date

it 335 B Vital Capacity kiR EREH Same as the date . > i:: DY )Uh.’(‘(f—é
ffiiE = Vital Capacity BREREE Examination date - %ﬁ%@i@ﬁhﬁ&ﬂﬂf&b\iﬁ BO# REXRERE
. XA TNWLBEE
fEE Vital Capacity fniEE Vital Capacity mbL BHETAALTTEN MUALTAHHIZE 1L, miE
FALTLEEL, .
XANWEAEEE
ER Vital Capacity %ihiEE % Vital Capacity % INEEEVEETAALTRSL, M1 HHBE .

R ALTRSEL,

RHEEHDHE, Fvd /\h’C(Lé

HREERE

Nerve Conduction Test

BRERXER

Examination date

R
ﬁﬁ%iﬁﬁ BAGEBRBERR ’C?&L\fﬁ"'d)é‘ﬁ BEZEEEE

_|AALTCER,

REGEEE

Nerve' Conduction Test

ERREGE)

- |Median nerve (Right) ©

WREERE

Nerve Conduction Test

LA

Distal latency

KAFOARE B om)
TXXX CGEBEE/MNERET)) CEREBBEAALT
T IMIEHIAH BB E X TALTTSL,

MCERE

Nerve Conduction Test

CMAPIRIE

CMAP Amplitude

mV

XA NWZAEHE B :mV)
TXXX CGEARF/INIE L ET)ITCMAP IRIEZA AL
TFE DI HHIBE (EMIEREALTTEL,

MREEIRE

Nerve Gonduction Test

BB R EEE

Motor nerve conduction
velocity

m/sec

XA F17A18 B (84T m/sec)
IXX CEA#F/ BB TREEEFEEZAALTTFEL /N
I H LIS FBEALTTSLY,

MR CERE

Nerve Conduction Test

FiR &/ By

F wave minimal latency

M T ZAIA B (B ms)
IXXX (FEBEHF/IMEE IR ET) I TERR/NEREA L
TREN MBI A H LB S TR T AL TTEL,

W EERE

Nerve Conduction Test

BEMEEDEAIRE

SMAP Amplitude

Hv

HKANLREBEEAL:p V)
IXX (3 A%/ 25 CRENEFHEMIRIBEAN
LTTEN M AHLEE EERAALTFEL,

HCERE

Nerve Conduction Test

BENRRERE

Sensory nerve
conduction velocity

m/sec

XA N WZAIE H (AL m/sec)
TXX CEBRF/ BB I CREEEEAALTTFIL, /M

BEGERE

Nerve Conduction Test

EhiE ()

[ Median nerve (Let0 |

B B ST ALTT AL,

HRIGEBRE

Nerve Gonduction Test

SR Y

Distal latency

ms

XAjJJA\'EIﬁE(:%u ms)
TXXX (R IR O I CEREBE A SLT
Fab, MIEUHI A H DB FPIETALTTSLY,

MEEGRE

Nerve Conduction Test

CMAPIEIE

CMAP Amplitude

mV

XA ALEE BB mV)
TXXX CGEABR//MNE VL ET)ITCMAP RIBEZA AL

TREWN A HHESFRERALTTEL,
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HREERE

Nerve Conduction Test

BRI REEE

Motor nerve conduction
velocity

m/sec

KA FAZEIE B (B4 m/sec)
TXX (E AT/ ERE) ) CREREFAALTTEL b
HEUIAHDIEEENEFEALTTFSL,

MRIEERE

Nerve Conduction Test

FIRR/NER

F wave minimal latency

XA N ZATE B (B4 ms)
TXXX CRART/NMIEIMREOITRER/NEREA DL
TFSW MEIAH LIS FMERALTTEL,

HEEERE

Nerve Conduction Test

BEAREDELRE

SMAP Amplitude

HKANBRBAEES: V)
[XX (4 AT/ BYE)  CREMRTHEMIRIEEAD
LTREV /MBI AH LS B FIERFAALTFEL,

HMEERE

Nerve Conduction Test

BREBSCEEE

Sensory nerve ;
conduction velocity

KANBAR B AL m/sec)
IXX (8 BYE)  CTHEEEEZ AL TTEN,

*$l\d: ]

BRETRE

©“INerve Conduction Test

Nerve Conduction Test

FEREE

Ulnsrnerve (Right)s i |sriomanenaie s [uiiisteias s s e |9l i

ﬁgﬁ;#ﬁé%f@ﬂ{%i]&br'rét\

BALEE

Distal latency

FANGERE B me)
TXXX CEASF/IMNEEIRETITEMEEREANLT
TEW MEMINHZEE R ALTTESEL,

HREERE

Nerve Conduction Test

CMAPIRIE

CMAP Amplitude

mV

XA NBBEEEBEAmV)
IXXX CEASF/ N E 1 ET)ITOMAP HRIEZF A HL
TS MM NG DB B EIIETALTTELY,

WREERE

Nerve Conduction Test

EB AR REEE

Motor nerve conduction
velocity

m/sec

KA AZEE B (B m/sec)
IXX CEAF/BHUE) I TREEEEANLTTIVL, /b
HEAHESEEMIERALTTELY,

HRESRE

Nerve Conduction Test

FiRGR/NER

F wave minimal latency

ms

XA B (B :ms)
XXX CRASBTF/ IMNUEIETITRERMNEBE AL
TR NS A B HIBE FIIEH AL TFEL

HEEERE

Nerve Conduction Test

BRAZEDHELIRE

SMAP Amplitude

Vv

AN HERE By V)
TXX (3T B4 CRERETHEMIEEEAD
LTTEN DMRE A HHEEFMER AL TFE,

HRGERE

Nerve Conduction Test

BENREEEE

Sensory nerve
conduction velocity

m/sec

XA S ZEE B (B4 m/sec)
FXX (%—_ﬁg&?{%ﬁﬁﬁ)) THEEREFAANLTTFSN,

AEEGRE

Nerve Conduction Test

REBEE

Ulnar nerve (Lett)

HBEERE

Nerve Conduction Test

EALER

Distal latency

% fi:m
XXX (4:% éﬂt%/d\ﬁ%iuirurmu?éﬂ%/\m LT
TEL NN B HIB S EMER AL TTELY,

HREERE

Nerve Gonduction Test

CMAPIRIE

CMAP Amplitude

mV

XKARDAEBEL mV)
PXXX CEAEE//NEIIET)TOMAP RIBEA AL
TTREN MEEUHI D DI IEMERALTTS0Y,

WREERE

Nerve Conduction Test

ERHRREER

Motor nerve conduction
velocity

m/sec

XA F167818 B (BT m/sec)
PXX (RAECF/BERBE) I TREEEEFAALTTSL, /b
FIAHDBEEMEFTALTTES,

#EEERE

Nerve Conduction Test

Figm/igey

F wave minimal latency

KA NHZAE B (B ms)
IXXX CGEAHF/IMUEILETITERER/NBEEATIL
TFEW MEEHI A HHIZEITMIBAREALTTEEL,

HEEERE

Nerve Conduction Test

BEM#REDELRIE

SMAP Amplitude

HATILZAIR H (B V)
IXX (FAYF/BRE) I CREMREDEMREEAS
LTFEW MEIRAHHEAEMERALTTEL,

WREERE

Ti

Nerve Conduction Test

BEBRGEEE

Sensory nerve
conduction velocity

ame as the vi

A FZATE B (BAL: m/sec)
XX GEE ST/ BRE)) CEEEEFAALTTSWL, /h
;i jﬁﬁtﬁéﬁﬁ"li@ﬁikbf?é“

A o 3‘-1/7&]&:41{((713

m%ﬁm@@

12-lead
Electrocardiogram

BEXER

Examination date

BREERE A ERE R B OB A DM, REERAZ

ABLTLESN,
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. EE Normal
_ 12-lead BEEMN, BERMIZE|Abnormal, not clinically XANKEIEE
128808 Electrocardiogram DEROHERR ECG evaluation L significant - TIEE ], TRELZH, BRWICHEZL), TEENDEREMN
g BEEHN DR A IZRIRE| Abnormal, clinically ICEEHY IOV T ERIRL TS,
HY significant

HEREHSTESE LS OBE, BT PEAALTK

If abnormal, please

oo 2 8 12-lead ﬁ%b%éta&!i B3]
1285380 EE Electrocardiogr % f2&

s =
MR ARE Hematological Test XIREEER Same as the visit date |[] [} - BREERANERBEABEDEE, FryIEANTES
MRFRIRE Hematological Test BREXRBER Examination date - %ﬁ%@ﬁk?:@ﬁ% AERBTENEE DA BERERE
MR RIRE Hematological Test BREEE Test name THBEAERET I /LEE
IR HIRE Hematological Test BEER Test result BEHEEZA DL TSN,
ik a0l E gy Hematological Test FRIMER RBC x10%u | | XAHNHEEE
I EF IR E Hematological Test ~ETBEY Hemoglobin g/dl XANAEE
IR Hematological Test ~NTR vk Hematocrit % XADWBEEEH
MRFRIRE Hematological Test B ek WBC x10%/u | |XAHREER
IERFEE Hematological Test M(“u_g WBC differentiation - : - - XANBEIEER
RSP RRE Hematological Test Feh Neutrophil % XARBAEEH
MiE=RIRE Hematological Test ?& Bk Eosinophil % XA BEEE
MiEFRE Hematological Test FiE Bk Basophil % XAHNBEIER
fEFHBRE Hematological Test BBE Monocyte % XATWEEE .
1> /\F Lymphocyte % XATWIBIEE

MEFHIEE Hematological Test

EEHOAREALHEOEE. Tyl E AN TIES

P BEEBEAEREBLE
BEEMEAEEEEAECANEA DM, BEEREE

Same as the visit date

Blood Biochemical Test

MiEAE%RE  |Blood Biochemical Test |REEHMEH Examination date - - - LT,

I AL S8 A  |Blood Biochemical Test IR T aEBEET IAIVREE
k4L E |Blood Biochemical Test |IRE{ERE BEEEEANLTESD,
MR E |Blood Biochemical Test |{8EH Total protein =/dl A NHEEE

I EERE  |Blood Biochemical Test |ZILISY Albumin 2/dl XA S ZEITE B
;&SR  [Blood Biochemical Test |FREZEZH Urea nitrogen me/d| XA TLZEIEH
MEELFHRE  |Blood Biochemical Test |PLFF=> Creatinine mg/dl XA EIR R

Mg {E%¥48%E  |Blood Biochemical Test |AST(GOT) AST(GOT) u/L ¥ A hhZEIEE
LR E  |Blood Biochemical Test |ALT(GPT) ALT(GPT) u/L XA FHEIER
ML E  |Blood Biochemical Test |y ~GTP vy ~GTP u/L XAR AR

IiE 4 LR E  |Blood Biochemical Test |ALP ALP u/L XA SHEIEE

;%4 {E%RE  |Blood Biochemical Test |LDH : LDH u/L XANWEIEE

1% {EEH8 A [Blood Biochemical Test [#8EJJLEY Total bilirubin mg/dl XANNEER
kAL E  |Blood Biochemical Test |Na Na mmol/L XAADKBEEE

;&AL S5 E  [Blood Biochemical Test {K K mmol/L XADNEEE

%L FHE |Blood Biochemical Test |Cl Cl mmol/L XAHHEIEBH

MEA LA |Blood Biochemical Test |IgA XA DNEIEE

AR Blood Biochemical Test G 3 2B 1]

- U/Flne est’ {2 %E 7E EE & ElO)i%_“i,_ JT&)\%?O‘%
REE Urine Test Examination date - et \ - ﬁ%?@?—@fsh REmA t&L‘tﬁA(D}} REXEHE
RIEE Urine Test RAI$Y Urine protein - &égﬁ;ﬁ%ﬁb—cqﬁue
RBE Urine Test FR¥E Urine glucose - &éﬁﬁ%ﬁgﬂgbf A,

RIBEE Urine Test Eigm Hematuria - ﬁéﬁﬁ?&éﬁ#}%br(ﬁém
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Bk
WAVTIAY

' Anti-Ganglioside

PRAEFERB DD, ANFETY,

Sk Antibody RIEMEH Blood collection date -
[J Negative [J Negative
TN ) . 01+ o1+
WAV TUA LR |Anti-Ganglioside N
- y GM1 GM1 02+ 02+ - PRAFEE OO AHFETT,
EITRYY Antibody O3+ O3+
04+ 14+
[0 Negative [J Negative
agen g . . L 01+ o1+
~ H N -~
A s C cta 02+ D2t - PRAEHE Ot ANTFETT,
v O3+ 03+
4+ 4+
[0 Negative [J Negative
R 01+ 01+
P TIALE | anti-Gangloside GalNAc-GD1a GalNAC-GD1a 02+ 0 2+ - FRAFEE O, ANFETS,
7 ntibody 03+ 03+
04+ O 4+
I Negative [1 Negative
SR P o1+ 01+
i’l‘ﬁ&“ TUAE Antic Ganglioside Gaib Gatb 02+ O 2+ - RREEEE O, ANFETT,
& nubody O3+ O s+

O 4+

04+

EFRTHYXTTREGAEOFENLICOE 120055
AEE>TASILTEELY,

Visit2, 3TCI&, M IE CABREER 55~905 1) LE—V1{E
CRRER5600R) DBBEANTILENHYET . +
SEOBEEEA DK, THLLOSSAUEBNIZEI VY
L. E—EQBEOA A IA—LEEBRL TS,

g‘lgg TN S et RmA _[Blood collestion date N %ﬁhgiﬁlia BEADLTIESL, () 2014/7/15

MFERIY) XY |Serum Eculizumab - . B BEmEEELRZIEA LTSN, (H1)13:05
;]'g)‘; Concentration Ry Blood collection time XK Visit6&Visit] TILBF DA D EFETY

Kjﬂfffiﬂlbux"? Serum Eculizumab T A XTI Serum eculizumab u e/l IR IE E D=t A D RETYE,

Concentration

concentration

EHIEEL, 1EORERIZDEADORTSIU%
FEoTARALTLEELY,

Visit2, 3CIE, Mo OB CAERER 55~90581) LE—H1E
GREREHR 5602 %) OHBEANTILEAHYET b
STEOBBEA DR THLORYTSAUEEBMIES )Y
L. E—YEQBBEOA N I+—LEERLTEED,

Serum Hemolytic

KANNERE

2

WAPFMELE | rctvity e Blood collection date - EMEEHLEBEANLTIEEL, (B1)2014/1/15

i - . i B % 23y, :
mEpEEE |00 o PR IMBF) Blood collection time - iV B T
ETCTE R =

filk;

S

ANHEEE
ARERSELUBRETZVIEERL., LEVENES
Frnz JEEIRLTGREN,

TNWZ JERIRLEBS

AEREER S Investigational Product |;AERZE(LIR 5 SN FELT: |Was the investigational |l&LY Yes _
A * Administration he product administrated? |{LMNZ No
shEpgEgyy  |nvestisational Product o o pgye mgs Start date and time -

Administration

RBREORSFRBLEEEREANLTEE,
(1) 2014/7/13 14:30
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Investigational Product

BREOREER T UERAZANLTSES,

ARRRS Administration BERTER End date and time - (1)2014/7/13_15:10
BBRERE r;;?::i::;:;: Product Ly g Dosage amount mL XA NLAEER

] . BE58T Dose completed XANWEAEE
ARERE r:;f:'{i::;ﬁ PrOdUCt BERR Result of administration |1%5.Fhf#f Dose interrupted - BEEETLEEE. ISR TIESERL, fiEL5E

5 dE Dose withdrawn [EMgE ik |5 BIRL TS,
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The duration of the distal compound muscle action potential (DCMAP) largely depends on low fre-
quency filter settings.

The effects of low frequency filters on DCMAP duration have been systematically studied in a large
number of healthy subjects and typical CIDP patients.

We have provided the reference data of DCMAP duration using different low frequency filters, as
widely available for most EMG laboratories.

.

ABSTRACT

Objective: The duration of the distal compound muscle action potential (DCMAP) is a useful index to
detect demnyelination in the distal nerve segments. However in published electrodiagnostic criteria for
chronic inflammatory demyelinating polyneuropathy (CIDP), the cut-off values of DCMAP duration are
defined using an EMG low frequency filter of only 20 Hz. We aimed to provide widely-available reference
data using several low cut filters.

Methods: In 13 Japanese and European tertiary centers, DCMAP duration data using 2, 5, 10, and 20 Hz
low frequency filters were prospectively collected from 147 normal controls, 59 patients with typical
CIDP, and 100 with diabetic polyneuropathy. Optimal cut-off values were calculated with receiver-oper-
ating characteristic curves, offering 100% specificity versus normal controls.

Results: The higher low frequency filter was associated with significantly shorter DCMAP duration in all
groups. For CIDP diagnosis, the calculated cut-off values had a sensitivity ranging from 51% to 66%, and a
specificity versus diabetic neuropathy from 96% to 98%.

Conclusions: Our results show that DCMAP duration is largely dependent on low frequency filter settings,
butisauseful index for CIDP diagnosis when the cut-off values are properly determined ateach filter setting.
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Significance: Our data provide the systematic reference values of DCMAP duration for CIDP diagnosis avail-
able for most EMG laboratories.
© 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights

reserved.

1. Introduction

The diagnosis of chronic inflammatory demyelinating polyneu-
ropathy (CIDP) is based on a combination of specific clinical, elect-
rodiagnostic, CSF, and other laboratory tests, and currently the
diagnostic criteria proposed by the European Federation Neurolog-
ical Societies/Peripheral Nerve Society (EFNS/PNS) are most fre-
quently used for the diagnosis of CIDP (Hughes et al, 2006; Van
den Bergh et al, 2010). Whereas multifocal demyelination is a

diagnostic hallmark of CIDP; the distal nerve terminals;as well-as- -

the nerve roots, where the blood-nerve barrier is anatomically
deficient, are preferentially affected, particularly in the classical
form of CIDP that is termed as “typical CIDP” in EFNS/PNS criteria
(Dyck et al,, 1994; Kuwabara et al., 2002). Therefore it is reasonable
that the criteria include prolongation of distally-evoked compound
muscle action potential (DCMAP) duration as one criterion.
Prolonged DCMAP duration (i.e., abnormal temporal dispersion
of the distal CMAP) has been proposed to be a useful index that
reflects demyelination in the distal nerve segments for the diagnosis
of CIDP (Thaisetthawatkul et al., 2002; Cleland et al., 2003). The
DCMAP duration >9 ms in any one motor nerve, was added in the
original 2005 EFNS/PNS criteria (Hughes et al., 2006), but the abso-
lute cut-off value of “9 ms” for any motor nerve was based on only
one study that included 23 patients with CIDP (Thaisetthawatkul
et al., 2002). In the revised 2010 EFNS/PNS criteria, the optimal
cut-off values for DCMAP duration prolongation in each nerve
(6.6-8.8 ms according to the nerve), obtained from a large cohort
of CIDP patients and healthy controls were provided (Van den
Bergh et al,, 2010; Isose et al., 2009). The cut-off values were deter-
mined using a low frequency EMG filter of 20 Hz, but DCAMP dura-
tion is expected to be largely affected by low-frequency filer setting,
and various setting are used among laboratories, ranging from 2 Hz
to 20 Hz (Rajabally et al., 2012). Moreover, effects of low frequency
filters on DCAMP duration have not been systematically studied
(Isose et al,, 2014). We aimed to establish the effects of filter set-
tings, and to provide optimal cut-off values for DCAMP duration at
2-20 Hz low frequency filters in an international multicenter study.

2. Methods
2.1. Subjects

We prospectively collected electrophysiological data from a
total of 306 subjects in 9 Japanese and 2 European (Belgium and
UK) tertiary neurology centers; 147 normal controls (66 men,
mean age 40 years, range 16-85 years), 59 patients with typical
CIDP (24 men, mean age 53 years, range 11-84 years), and 100
with diabetic polyneuropathy (43 men, mean age 66 years, range
38-86 years). All normal controls were healthy volunteers without
clinical and electrophysiological evidence of peripheral neuropa-
thy. All typical CIDP patients fulfilled revised EFNS/PNS clinical
(symmetric symptoms, proximal as well as distal muscle weak-
ness, and areflexia in all 4 limbs) and electrodiagnostic criteria
(Van den Bergh et al,, 2010). Variants of CIDP, such as Lewis-Sum-
ner syndrome/asymmetric CIDP, pure motor or sensory CIDP, and
focal variants were excluded. A diabetic neuropathy was defined
on the basis of known diabetes mellitus, the presence of symmetric
sensory-dominant polyneuropathy, and exclusion of other cause

for polyneuropathy. Coincidental carpal tunnel syndrome was
carefully excluded using median-ulnar comparative sensory nerve
conduction studies.

2.2. Electrophysiology
Motor nerve conduction studies were conducted on the median,

ulnar, peroneal, and tibial nerves using conventional procedures
(Kimura, 2001). Stimulus sites were 3 cm proximal to the wrist

~crease in-median and-ulnar-nerve studies, justlateral to the medial

malleolus for tibial nerve studies, and intermalleclus portion
(between the extensor digitorum longus and extensor halluces ten-
dons) for peroneal nerve studies. Standard EMG high-cut filter set-
ting was 10 kHz, and low frequency filter was set as 2, 5, 10, and
20 Hz, whereas 5 Hz recording was not performed in one labora-
tory (Belgium) because of the difficulty in setting on the EMG
machine (22 normal subjects, 15 CIDP, and 19 diabetic patients).
DCMAP duration was defined as the time period from onset of
the initial negative phase to return to baseline of the last negative
deflection of the CMAP, at sensitivity of 500 pV/division for precise
cursor positioning, as described elsewhere (Isose et al., 2009),

2.3. Statistical analyses

The effects of low frequency filter on DCMAP duration were
evaluated with Jonckheere-Terpstra test (Jonckheere, 1954). The
receiver-operating characteristic (ROC) curve was obtained by
plotting the sensitivity of all possible cut-off points for a test on
the Y-axis against “1-specificity” (false positivity) on the
X-axis (Akobeng 2007; Perkins et al, 2006; Fluss et al., 2005;
Schisterman et al., 2001). The area under the ROC curve (AUC)
was estimated using a form of the trapezoid method, and 95% con-
fidence interval of the AUC was estimated by the bootstrap method
approach with 100,000 re-sampled datasets. One criterion for

Table 1
Distal CMAP duration in normal subjects and patients with CIDP or diabetic
neuropathy.

Low frequency filter

2Hz 5Hz 10 Hz 20Hz

Normal (n =147)

Median (ms)  6.1(0.9) 5.8 (0.8) 5.6 (0.8) 5.1 (0.7)

Ulnar (ms) 6.5 (1.0) 6.1 (0.8) 6.0 (0.9) 5.4(0.7)

Peroneal (ms) 6.1 (0.9) 6.0 (0.9) 5.8 (0.8) 5.5(0.8)

Tibial (ms) 5.6 (0.9) 5.5 (0.9) 5.5 (0.9) 5.3 (0.9)
Typical CIDP (n =59)

Median (ms) 8.3 (3.0)" 8.2 (2.5) 7.6 2.7y 7.1 (2.5)

Ulnar (ms) 8.5 (2.8)" 8.0 (2.2) 7.5 (1.9 7.0 (1.7)*

Peroneal (ms) 8.4 (3.5)* 8.6 (3.4) 7.8 (2.9)* 7.3 2.7

Tibial (ms) 8.8 (4.1)* 8.8 (4.3) 8.4 (4.0)* 7.9 (3.9

Diabetic neuropathy (n =100)

Median (ms) 5.9 (1.0) 5.7 (0.9) 5.5 (0.8) 5.1(0.8)
Ulnar (ms)  6.3(0.9) 6.0 (0.8) 5.7 (0.8) 5.3(0.7)
Peroneal (ms) 5.9(1.2) 5.8 (1.3) 5.6 (1.2) 5.2 (1.0)
Tibial (ms) 5.7 (0.9) 5.5 (0.7) 5.5 (0.9) 5.3 (0.9)

Data are given as mean (SD); *p < 0.01 compared with both the normal and diabetic
groups.

The higher low-cut filter was associated with significantly shorter duration.
(Jonckheere-Terpstra test; see text). -
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Fig. 1. Compound muscle action potentials (CMAPs) after median nerve stimulation at the wrist recorded from a normal subject (A), and chronic inflammatory demyelinating

polyneuropathy patients (B, C) with low frequency filters of 2, 5, 10, and 20 Hz.

Table 2

Area under the curve on ROC analysis: normal versus CIDP.
Nerve 2Hz 5Hz 10 Hz 20Hz
Median 0.82 (0.76-0.87) 0.86 (0.80-0.90) 0.81 (0.75-0.86) 0.82 (0.76-0.87)
Ulnar 0.76 (0.69-0.81) 0.80 (0.73-0.85) 0.76 (0.70-0.82) 0.80 (0.74-0.86)
Peroneal 0.72 (0.65~0.78) 0.77 (0.69-0.83) 0.72 (0.65-0.78) 0.72 (0.65-0.78)
Tibial 0.84 (0.78-0.89) 0.86 (0.79-0.91) 0.82 (0.76-0.87) 0.81 (0.75-0.87)

Data are given as area under the curve (95% confidence interval) on ROC analysis.

evaluating the cut-off point of a test was to maximize the sum of
sensitivity and specificity.

We defined the “cut-off point for diagnosis of demyelination” as
the point with “100% sensitivity” on ROC curves (CIDP versus
normal). The association of clinical variables was tested with
logistic regression. All comparisons were planned and tests were

two-sided, and a P-value of less than 0.05 was considered to indi-
cate statistical significance. All statistical analyses were performed
by using STATA software version 11 (Stata Corporation, College
Station, Texas, USA) and SAS software version 9.4 (SAS Institute,
Inc., Cary, NC) by one of the authors (Y.S.), a biostatistician, who
was blind to clinical information.
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Fig. 2. Receiver-operating characteristic (ROC) curves for duration of distal compound muscle action potentials in median motor nerve conduction studies. Arrows indicate
the cut-off points determined as the point of maximal sum of sensitivity and specificity. Open arrows indicate the optimal cut-off point in at the 100%.

Table 3
Sensitivity using the proposed cut-off values in each group.
Low frequency filter/cut-off value Median Ulnar Peroneal Tibial Any of the four nerves
2Hz 8.4 ms 9.6 ms 8.8 ms 9.2 ms
Normal (%) 0 0 0 0 0
CIDP (%) 40 25 36 26 58
Diabetic neuropathy (%) 2 0 0 0 2
5Hz 8.0ms 8.6 ms . 85ms 8.3 ms
Normal (%) 0 0 0 0 0
CIDP (%) 45 42 41 31 66
Diabetic neuropathy (%) 3 0 1 0 4
10Hz 7.8 ms 8.5ms 8.3 ms 8.2ms
Normal (%) 0 0 0 0 0
CIDP (%) 36 27 36 28 51
Diabetic neuropathy (%) 1 0 1 1 3
20 Hz 7.4 ms 7.8 ms 8.1ms 8.0ms
Normal (%) 0 0 0 0 0
CIDP (%) 36 35 27 26 54
Diabetic neuropathy (%) 0 0 1 1 2

Normal (n = 147), patients with typical CIDP (n = 59), and those with diabetic neuropathy (n = 100).
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3. Results
3.1. DCMAP duration in normal subjects and CIDP patients

DCMAP duration data and the effects of low frequency filter set-
tings are shown in Table 1. In normal subjects (n = 147), the mean
DCAMP duration became shorter as the low frequency filter
increased in all 4 nerves studied. The linear association was signif-
icant in all the nerves tested (p <0.001 in the median, ulnar and
peroneal nerves, and p=0.006 in the tibial nerve). The findings
were similar when subjects were divided into Japanese (n=100)
and European (n =47) populations. In normal subjects, DCMAP
duration showed a normal Gaussian distribution, and was not sig-
nificantly correlated with age and gender at each filter settings
(p-values ranged from 0.25 to 0.54). There was a weak correlation
with height in the ulnar nerve, and with age in the peroneal nerve;
p = 0.04). In general, the mean DCMAP duration was similar for jap-
anese and European subjects, whereas in the tibial nerves, DCMAP
duration tended to be longer in European than in Japanese, possibly
due to differences in height, and thereby a foot size; It was reported
that longer muscle length is associated with longer CMAP duration
(Hashimoto et al., 1994), and we speculate that this may explain
longer CMAP duration in European than in Japanese people.

The similar effects of low frequency filter settings were found for
typical CIDP patients (n = 59); again the higher low frequency filter-
ing was associated with the shorter DCMAP duration (p < 0.001 in
the median and ulnar nerves; p=0.025 in the peroneal nerve;
p=0.055 in the tibial nerve). DCMAP duration in CIDP patients
did not show a normal distribution, presumably because of variable
degree of DCMAP duration prolongation. In CIDP patients, there was
a strong correlation between DCMAP duration and distal latency or
distal DMAP amplitude at all filter setting in all the nerves tested
(p <0.001), presumably because these 3 indices reflect demyelina-
tion in the distal nerve terminals. In patients with diabetic neurop-
athy, DCMAP duration was very similar to that in normal subjects
(p-values; 0.25-0.48). Again there was similar effects of low fre-
quency filtering (data, not shown). Representative CMAP wave-
forms and changes in DCAMP duration from a normal subject and
from a patient with typical CIDP are shown in Fig 1.

3.2. ROC analyses and proposal of the cut-off values

Area under the curve on ROC analyses at each low-cut filter is
shown in Table 2. The area ranged from 72% to 86%, suggesting that
DCMAP duration can differentiate normal subjects and CIDP
patients with acceptable accuracy. Fig 2 shows examples of ROC
analyses in the median nerve.

Table 3 shows cut-off values of DCMAP duration prolongation
estimated by ROC analyses, and the sensitivity/specificity with
each low-cut filter. When single nerves were examined, the sensi-
tivity was not very high, ranged from 25% to 45%. However, when
the abnormality was defined prolonged DCMAP duration in any of
the 4 nerves tested, the sensitivity was 51-66%, with the high spec-
ificity (100%). Using the cut-off values, prolonged DCMAP duration
was found for 0-2% of patients with diabetic neuropathy in one
nerve, and for 2-4% in any of the 4 nerves (Tabie 3).

4. Discussion

Our results confirm that DCMAP duration is largely affected by
the low frequency EMG filter settings, and show that when the cut-
off values are set at each low-cut filter, DCMAP duration prolonga-
tion is still a useful index in the detection of demyelination in the
distal nerve segments. Using prospective and systematic data sam-
pling, this study provides the optimal cut-off values of DCMAP

duration prolongation available for EMG laboratories that use
low frequency filter of 2, 5, 10, or 20 Hz in motor nerve conduction
studies. We suggest the cut-off values shown in Table 3 for the
electrodiagnosis of CIDP.

We have proposed cut-off values in each nerve in a Japanese
multicenter study (Isose et al., 2009), and the values are employed
in revised EFFS/PNS 2010 criteria (Van den Bergh et al., 2010).
However, that study used only a low frequency filter of 20 Hz,
and therefore the reported cut-off values cannot be used in EMG
laboratories using lower filtering (e.g., 2-10 Hz). After our previous
report, a European multicenter study demonstrated retrospective
data of 110 CIDP patients, and different cut-offs using EMG equip-
ment with low frequency filter setting of mixture of 2, 3, and 10 Hz
(Rajabally et al,, 2012) found cut-off values of 8.0-9.1 ms, whereas
the cut-off values were not specified with each low-cut filter set-
ting. To generate specific reference values for each low cut filter
individually, this Japanese-European collaborative study was
planned.

Among CIDP subtypes defined in the EFNS/PNS guideline, this
study included only “typical” CIDP, because the distal nerve termi-
nals are preferentially affected in this phenotype (Dyck et al., 1994;
Kuwabara et al,, 2002; Kuwabara and Misawa, 2011) and because
this allowed data to be collected from 4 motor nerves in upper
and lower limbs. Conversely, DCMAP duration, as well as distal
latency, is presumably less sensitive for the other CIDP subtypes
such as multifocal acquired demyelinating sensory and motor neu-
ropathy (Lewis-Sumner syndrome), in which the intermediate
nerve trunks, rather than distal nerve segments, are mainly
involved (Saperstein et al., 1899, 2001). Nevertheless, it would be
better to add DCMAP duration to the criteria because it should
increase the diagnostic sensitivity for “typical CIDP” that is a major
subtype of CIDP syndrome.

Prolongation of DCMAP duration represents a technically easy
and useful marker, reflecting distal demyelination in typical CIDP.
Our findings could provide evidence that the cut-off values deter-
mined as the point with 98% specificity to normal controls on ROC
curve is a proper method. We suggest that the proposed cut-off
values at each filter settings would better be included in the next
revision of the electrophysiological criteria of the EFNS/PNS
guideline.
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