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Motor neuron diseases (MND) are heterogeneous spectra of disorders that that primarily affect the motor neurons (MN)

resulting in motor nerve and muscle degeneration. The pathophysiological mechanisms of MN cell death are known to be

combined with disturbance of proteostasis, ribonucleostasis and exaggerated neuro-inflammation. Amyotrophic lateral

sclerosis is the prototypic disease of MND followed by spinal and bulbar muscular atrophy, spinal muscular atrophy, benign

focal amyotrophy and other various diseases. Although diverse spectra of these diseases share common symptoms,

significant differences are known in their clinical manifestations and their clinical progression. With increasing number of

new clinical trials, the importance of selecting appropriate clinical scales for the monitoring of clinical progression in
different types of MNDs should be emphasized. The purpose of this review is to illustrate different types of clinical scales and
demonstrate how to utilize these in the clinical research field with consensus. With these efforts, we hope to be ready to

understand different kinds of clinical scales in MND in participating global standard clinical trials.
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Key Words: Motor neuron disease, Amyotrophic lateral sclerosis, Spinal and bulbar muscular atrophy, X-linked, Spinal
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AT §AR}o] BHA, o]2A Z3lheterogeneous disease)2] 2]
1A, ZiRIskE gk ofSo] Zhsslikl vl A1) WA, A=
& Ad AR FFH SO ALSOA A== QFAIF ] thet
7|tj7bo] AFsslelom, 20199 7iAE Airlie House 3He] 2] Zo]|
A Azt 2] gt S Adeia ok’ EEoHe A |
& A 2] ARl A=

1) 527|% AHZ(global scales)

(1) Amyotrophic lateral sclerosis functional rating scale —
revised (ALSFRS-R)
ALSFRS-R& AAMIE 4=3o] L Qs AA|H71E wide 4
slom, QA ¢ltoll 7b 9o Mgl AlelEet vigiEst 914
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H A Aot M-S FolAE SAo] 7hset Heldol
S1ot4l, 2] el elzol tiet 917} ol Aol -4
Sk A3 = = 9l Zlolth. ALSFRS-RE 4744|¢] 571 359
3% 7]%5(bulbar), ALt 2-57]*5(fine motor), o] 257 ]%5(gross
motor) 1)1 57| %5(respiratory) 0 & LW, 127}4] AL
2 FAE AEX] 3o AL, F 48407 o]FolA it
(Appendix 1)." H47} 842 752 0% A4 7t 2
4= glom oF 10-15% J&=o] Alte] AQ¥rh ghav A= gt
B ot
YFoA AFR-E StH;(H o] 3 EAo] ubA| A7 R

pul

AERAL 7 ae AR B Oﬂﬁ T lee Bk ’%*
S A Xiﬂl 4l 1 s & Ao] g
ALSFRS-R®] 71 2 570t} ALSFRS-RZ: o]-§3t Hehrlaie
(AFS)y= dge] T3eE AS5dshe Zlﬂ A7 B AIAHANA

FHSIHA AL Qlct. o] S Ei= ALSFRS-RO] F521
4870l A Het FA] Z75E ALSFRSR H4=5 W =215 34
A AR ALS ek A7HR1 9] Y R e gros Aot
ok A A 2 AJRE] Ah] A7 9] A
s Yehlls Fmolr, AAIE Ee M Aol S5 =
NHL 71207 ALSFRS-R 312k 7127](slope of ALSFRS-R
decline)7} Z|3& AMEE]7|E sk

(2) Appel ALS Rating Scale (AALSRS)

AALSRS:= 1987 o] ¥iiE Ao Wapr|e} Axlr)so=
LA S, B T g Aeide] 2Ei )5S
Z5M =lof Ik Bk Ha Ha 308004 F o) 1641*77}11
Bawlo] 9lom, 30%0] FAfoln] M4} =84 E 7159l
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(3) <75 B7}) Center for Neurologic Study Bulbar
Function Scale (CNS-BFS)3} Center for Neurologic Study
Emotional Lability Scale (CNS-LS)

FAREAA w716 APs] 4 Holl Fa%t =

th o5 FHAoR SAcks Akl Faio] diFgol uet
Z}7| B3l (self-report) & 7|HEO & S4= CNS-LS2} CNS-BFS7} 7




ukglo] ARE| T Qe o] = 7H4A S emotional incon-
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aAAARL A Aok o 5012 v 9ol AN 7R
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AtE o] A A

CNS-BFSE W} |(speech), 417)7|(swallowing), X15H](salivation)
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2) 7127 AA(staging system)
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(1) King’s staging
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ol 79K o ARIAE AT of ko] F 4= ks Aol
Stage 194+ A1AT} JALE S8 9|7 7]3H0] R, stage 29}

stage 30|Al= thslAE o] 23t Q= AH|A, stage 4TARE= 7
Frojokal 0125 T 7|9} 7He A X7} Aol whr]Q] ¢13] olm
OF Zlo] it Hog Ul 4 glon] o]2 B3t & v JAA
1 ARR]A /\]i“: & 7|HksE Bl 7lssit) S o] = ukels)
=5 Oq:rLoﬂ/ﬂ King’s staging®] 7]4lsl Ao Xk
3 N xEA] TS SeE 1E1r18,z4 26

(2) ALS-MITOS staging

20154 Chio 5" ALS| 7] A0l ANk F-83) o)
37} gkt ggke] sto] ot ofsles folof 3 Byt ohjek
Agto] Zladol| whef 4hef At ZAAA Foll theiAe on) =
Aol WY 4+ Ylofof Fehe S HFORE ALS-MITOS

ALS Z8jo] =Q o|Ax:= ALSFRSS’J- ALSFRS-R K50 3
e, XP%*J e plshe 8 A /RI(E7 /A1,
=)ellAl 7%«] /o] AdEE AL
o = A7)/A713E](walking/self-care) =
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Che AR SO R 2Hgaick o] et 4] S48 WA A
She ksl A S/FeR AlAREE Aol Blsf SESHAl 2
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1) Spinal and Bulbar Muscular Atrophy Functional Rating
Scale (SBMAFRS)
20150f] Agom Aol Uitolel Joj SBMAC] Ajeks}
Al eIl o] A} AP o] rhakdk Utol A elgA Tt Al
ZAo] el dtE ek SBMAFRSE ALSFRS-R¥}:= T2
Al 57Re] 2FER] W18, AT, A7 s, w8715 19
AL B350 LFofA] Qltk o= ALSFRS-Re= 47} 9] Aot



54 At efjoll e SBMAFRS:E A|2bE| o] AlR| w9} Bl
ZAP} ¢hEEget?’ stTl SBMAFRSE 579 4dH2o @ 1}
o] Qe F 147119] ofeldo] FE]o] glom Zkzt 0ol Al 47
7] Q. 2HL 5607 ALy} HoigE AAFA] 70 4
Yoli= AR olaf| 7Fssirt. e SBMAFRS®E g3t 29

& AX F=RlofAl v AjksiAl Wo] =it olE S0l A
710l AAkgol tiet B7kee Skl SBMAFRSOA]
AMgSE < <axTr dfal cerlbEral AR R 4 9
173 % 1t Appendix 2).

3. H52EZ(MA)
HengEse oy gHoR S 2544 Aﬂihﬂom

Solulo] 2 Qla) SEAA] Wol HEElo] 9l SMN thitzlo]
Aol oJs) WAFHE? Holl= o] AglolA fARE SMN2GA
Ao TS RNA 7|9k vhoju]7fepse] 1157 3¢ ©.Blo] (antisense-
oligonucleotide)”|H-& o835t $-2A} 2| gA|21 AT A nusinersen)
o] fellw At A& 7Fsdt Agho g ey gt o
A S Y Aol Wt 1304 4974 Lol o 19
< Hold whie o] ot glow, 438 Ajlo] wof st
ZFolet. HiF-Ee 8- AldafollAl= 3%} 49& HA HH o]

< 71A wo] AMEE= 9AF 27} Hammersmith functional
rating scale revised, revised upper limb module (RULM), 6 mi-

nute-walk test =o| QJc}*

1) Hammersmith Functional Motor Scale (HFMS), extended
(HFMSE)

HFMSE= Rejo] 27153 zﬂ.Tﬂﬂ % FAES S8 wisol
2 Hreolck” o] A= 2079 PHo R o]0l Sk 7 F&
o} 00)|A] 2871A] Qlom & Apl 40140]&] Al =22 =
o] Aglo] 71551tk HEMSOA 137]9] AdH=o] Z7}% o]
wao] 7Rsdt H4a9lEE AT 6ot A 1ol
71 Hws} HEMSEo|c). o]& Sof njgtoa] o}y, g7
(squatting), A1) $17] 1251 Ak A8517] F2] 45o] 3
o] & 339 aEoR ool ek’ 7k gEulrt HFMS
o} 5517 09141 271 glom] % 663102 ofFolA Sl 3]
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2) Revised Upper Limb Module (RULM)
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3) 32-item Motor Function Measure (MFM32)
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Appendix 1. Continued
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4 (0-48)

Adapted from Kim et al.” with permission. H<r= 7} 8= H2=0] %3} 0 & slti(Score = 0-48). K-ALSFRS-R Score = ().

AFO; ankle foot orthosis.
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