NCEEE

HIS 3+ ot

AL BIAMEA X2 FE

o 1
1XXHETAE) Abuzinadah(2017)
o Gl 7b* AJRLC|0f2HH|Of
HpEY
o AN SANAR A
o OHAAL
- M DSPN 2iXt 188, 0] = DSPN-S 7%, DSPN-L 113
- DSPN-S ZIT7|5: HAb sural sensory potential amplitude 7|22 £&6t Z2( 60A| 0|2F
QI B2 6mv, 60A| O]AR1 HL 3mv)
- DSPN-L &&7|Z: sural sensory potenital amplitudeZt ZIAERAHLE QAR HL
o pupe o Z=NZAL: QSART
- AT By 7IE2 Of2iet 2o, ZF 2210 H|ZGA 2P0t Lige 42 MO 1
=2d od
E 1.01~5.73 mL/cm? 0.11~3.11 mL/cm?
et 1.04~3.99 mL/cm? 0.14~2.10 mL/cm?
HApAN-orMd - oY A0S

* DSPN-L &1t DSPN-S &7t QSART HIE4 H|E HlW

DSPN-L, n=21
33.3(7)

DSPN-S, N=15
47(7)

QSART H|H&H|Z %(n)
n, data collection point 4=

DSPN, distal symmetric polyneuropathy; DSPN-L, large fiber DSPN, DSPN-S, small fiber DSPN; QSART,
quantitative sudomotor axon reflex
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1MXHESTAE) Cohen(1987)
e
HAEN
. oI ERpTES o1
CETTOCY
- PAF 26, MSA 36
PAF MSA
Ok, &3 26 36
i 1HpEH SE(%/e) 13/13 21/15
(M) 67(51-80) 66(50-80)
NHHES Svist it &, 2 7
o™, £AU7H5th-95th percentile)
o EXZAL: QSART
— UAIZE S 5 % O|2H0f| S El= 42 HIHYO = 7t
APAD-OLMN o OHY: AZYUS
o SIXIOZ7FQSART HIEA HIE H|W
40— 1A PAF MSA
ATHI-BIY | OspRT(mes) HEAHE 13/26(50%) 18/35(51.4%)
QSART(Z) HIFA HIZ 18/26(69.2%) 23/35(65.7%)

PAF, progressive autonomic failure; MSA, multiple system atrophy; QSART, quantitative sudomotor axon reflex
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it 3
1MXHEHSE) Fabry(2020)
o OlpdlimTp OYA
LB
o CIA: RITHH OISR
o CIOHAL
— SFN S48k} 245H
total definite possible
no SFN(C)
population SFN(A) SFN(B)
CHASRES:, & 245 102 53 90
A, Al 46.7+13.
50.4+15.0 55.1+15.5 47.1+14.0
(Gt £ HETHR 6
AvsC, p 0.0003
AvsB, p 0.001
O LHiH BvsC, p 0.85
- dyIE

i) SFNO| &2, At2

i) S HETE 2t

*  SAHHAL: QSART

HUBS S FALGH LIEH 2HAY

~ YAIZL NovakOi| 2ol 210 E FefH P2t Hl 1ot offA]

© 671 AAKIIEMH, QST, QSART, ESC ZAL, LEP, CVT) & ZA 27H0i|IA

[mm)
BIEAOE LIS 22 SFN gt
o

Sn

Sp

PPV

NPV

QSART

0.53

0.69

0.65

0.58

CVT, cardio—vascular testing; ESC, electrochemical skin conductance: LEP, laser evoked potentials; NPV,
negative predictive value; PPV, positive predcitve value; QSART, quantitative sudomotor axon reflex; QST,

quantitative sensory testing; SFN, small fiber neuropathy; Sn, sensitivity; Sp, specificity
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1MXHETT) Kamel(2015)

o ISP QAEHYUZ|0f

A5
o O EER A
o GTHYR
- SFN EiXt 26%(T1DM 9%, T2DM 9%, IGT 8%)
T 2t
SE(EH/0) 917
o1 b A, A 50.8+2.6

o ZTHAAL: QSART

- YA Auke AF oSt AR WSt A 170 SHOIM BIELHRl HESS 22
AOR HFAOR Ho|
AFZI-OPHY . OFEY: o3RS
o 15 QSART H|HH H|S H|W
AR AN T1DM T2DM IGT
QSART H|Zd HIE H|w! 5/9(55.6%) 4/9(44.4%) 6/8(75%)

IGT, imparied glucose tolerance; QSART, quantitative sudomotor axon reflex; T1DM, type 1 diabetic mellitus;
T2DM, type 2 diabetic mellitus; SFN, small fiber neuropathy
*H KA 7|2
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Killian(2011)

SHeir)

1 X XK

2p: 0j2

A:

éé
Pl Oy

T4

81

0
ur

8l

M
=

=[]

- JE(8/09) 30/26
- ¢ 20-80A|

21 313(56%) S, 138(23%) Sk, 12F(21%) = A

-4

i) 20l 1= ZH(pinprick sensation)0| ZAE| 7L EXjst AL

i) & A0l 712 H

=0 2130] ZaE B3R

iii) 27 1=2{0f] TS ZZI0| AL FAifer HL

7
=]

) 12424 ZZ{(proprioception)

SMZAAL: QSART

HAZH B 202 oY

AFRIO| th AHAL Z10| THELO] CHE

pS
oo

4

1857t QSART HIZSHIE HlW

2
o

X
N
o)
|9
O~
N
~—
™
~
9
»
| S
SIR
~—
S
N
ol
=
<0
KO
o
T
o
<
wn
(@4
._M.m
0]
__MH_
=)
]
_.._I
gl

CLF, clinical large fiber neuropathyCSF, clinical small fiber neuropathy; QSART, quantitative sudomotor axon

reflex
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1MXHESTHT)

Kim(2014)

L

. ATLYTI BT
. ST BRIER 917

o TR
- OH 1599, NCS 54%F, POTS 623
OH NCS

POTS P

67.1+£12.3 50.1+£22.4 32.0%£14.7 0.001

102(64.1) 26(48.1) 34(54.8) 0.090

=
& HUT ZAL 21 7|82 32 O|Uo) 57| 2 2|4 20mmHg, 0|27 |2 =

- POTS TIEt|Z= : OHO| That 5717} QOB RS 102 O|LHo| 22 308 014, Zch 1203
10| Z7K3t 22

o Z=WZAL: QSART

- ik PRI N, O S ATIEZL HI5H0 HYO| ZAE A HIYNOR 1

=

+ SOEY QSART HIEA HIE H|W

OH NCS POTS P
CHe Rt 159 54 62
QSART H|H&t HIE, n(%) | 45(28.3) 7(13.0) 9(14.5) 0.155

HUT, head up tilt table; NCS, neurocardiogenic syncope; Ol, orthostatic intolerance; OH, orthostatic

hypotension; POTS, postural orthostatic tachycardia syndrome: QSART, quantitative sudomotor axon reflex
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1MX(EIALE)  Kim(2021)
o AFpR=ET Bt
HTEH
o ATAEA SRR A
o ATOHAL
- MSA-P : 36%, MSA-C : 38%H
MSA-P MSA-C p
HIA A, M| 60.86+7.59 58.87+7.71 0.267
a9 0.642
ﬁ HFEH o=
a8 e 17(47.2) 21(55.3)
oy 19(52.8) 17(44.7)
o Z=THAAL: QSART
- QA ZE: HAL CASS sudomotor sub-score 02 7|&Q 2 Tt
HPZ-otMd o oY OIEeE
o BIXjH QSART H|&AL HIE H|
A -5 A MSA-P MSA-C p
QSART HIHH HIE, n(%) 25(69.4) 21(55.3) 0.238

CASS, composite autonomic scoring scale; MSA-P, multiple system atrophy—parkinsonian subtype; MSA-C,

multiple system atrophy, cerebellar subtype; QSART, quantitative sudomotor axon reflex
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1XMXHETT) Krieger(2018)
. GRS
HTEM
. oA RiThETllT
s
- H2d He2tXt 20H, DPN 279, == 16H
- R 2 ST DRIFE0| UK Z12E AR
= N28 S BtAt DPN P
ChadRl, B 16 20 27 -
SE(E/O) 9/7 8/12 14/13 0.585
A 64(5.1) 66(5.8) 69(4.8) 0.006
- M7z
A

) BMI >40 kg/m?

o ZTHAAL: QSART

|
oo
X

C= RN &Y s, B7IE2 o2 AT S0 Y

o sweat response latency XH(FM7IE 1-28), T BES(sweat response) A

* DPN ZItof tigt AUC
A XNE AUC
ur Sweat volume 0.528(p=0.714)
=
Response latency 0.474(p=0.737)
QSART N Sweet volume 0.464(p=0.628)
- Response latency 0.458(p=0.578)

AUC, area under the curve; DPN, digital polyneuropathy; QSART, quantitative sudomotor axon reflex
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1MIHETAE) Lee(2019)
o Gpl=V ot
HTEH
o CiTMA  MTHHIIIAL
o ISIOHMAY
- CRPS 142™, non-CRPS 329
CRPS
= —_
= e Total Type | Type Il
Okt 32 142 1M1 31
o1 47(36-55) 42(29-50) 42(28-51) 41(32-50)
HH(EY) 16(50.0) 82(57.7) 64(57.7) 18(58.1)
A SYAIOR); HE: number(%)
of 28y - CRPS ZIE7|&

- Budapest research criteriadi] 27450 X

B/22& 015 FA 17FK0 ZH7+

o ZH0| Y= ZR
- ZAFSORE QST, MR, TPBS, FELS 29 U HIHE /9| B WA 2

QSART, SSR, EMB, NCV & &2|H7t &
o ZTHHAL: QSART

- QA TN G RHI 13, U2 AT H0IE BlIot0] Y, HEYS PR

Non-CRPS CRPS CRPSI CRPSI!
CH&SAE 32 142 111 31
QSART(+) 19 96 69 27
QSART(-) 13 46 42 4
OR(95%Cl) 1.43(0.65, 3.14) 4.11(1.34, 12.57)
Sn(95%Cl) 67.61(59.91, 75.30) 87.10(75.30, 98.90)
Sp(95%Cl) 40.62(23.61, 57.64) 37.84(28.82, 46.86)
PLR(95%CI) 1.14(0.84, 1.55) 1.40(1.15, 1.77)
NLR(95%CI) 0.80(0.49, 1.29) 0.34(0.13, 0.88)

Cl, confidence interval, CRPS, complex regional pain syndrome; EMG, electromyography; NCV, nerve conduction
velocity; NLR, negative likelihood ratio; OR, odds ratio; PLR, positive likelihood ratio; QSART, quantitative
sudomotor axon reflex; QST, quantitative sensory testing; Sn, sensitivity; Sp, specificity; SSR, sympathetic skin

response; TPBS, three—phase bone scintigraphy
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it 10
1MX(ETAE) Levine(2021)
o OlmASHTIP: O
e =7 Ol
o CiTEA : EXEA AT
o UL
- POTS 229, 0| & P-SYN positive = 7d, P-SYN negative = 15%
P-SYN positive P-SYN negative P
Ot Rt 7 15
i 4] A 31.1(22-47) 32.7(19-46) NS
HE (%) 43% 93% 0.05

H7Za-gaty

P-SYN 01520 [E QSART HIZ4 HIE Hlw

P-SYN positive

P-SYN negative

p

QSART abnormal

6/7(86%)

2/15(13%)

0.05

POTS, postural orthostatic tachycardia syndrome; P-SYN, phosphorylated alpha—-synuclein; QSART, quantitative

sudomotor axon reflex
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1MXHESTAE)  Miglis(2017)
o AqpRt=v 0=
HTEH
o G4 SAHER AT
o CIICHAAE
- POTS+hEDS 2tA} 209, 112 =3 (hypermobility) Sl POTS 209
- POTS ZIE: Freeman0l| 2[8t 7|&01 2ot L&A Lot A2 dEADAE Solf T
- 7|8 M E(active standing = head up til)OIA &S 102 O|LHO| Het=Tt 25 303 0|4
o2 FIIE0 RXIE 422 [t YYSILE 7|EY ZEHOM(orthostatic intolerance)?t &
HIC|X| OFO At
o1y | K| 42 AEY
-hEDSE 7H™=! Villafranche Nosology0il 2Js FITt
POTS POTS+hEDS P
CHadAt =, & 20 20
-, Ml 25.5(19.0-34) 29(22.25-32.75) 0.776
o SMZAL: QSART
- YAE oIEsls
b e U el 3 o ] e P Pt
o POTSZ ot POTS+hEDSZZE QSASRT HIA HIE H|w
POTS POTS+hEDS p
QSART H| 4 Aot Sk} 4 84 my
_ Sweat volume forearm 2/8 0/11 0.620
AT Za-gakd Sweat volume prox leg 1/8 0/11 0.215
Sweat volume distal leg 2/8 1/11 0.741
Sweat volume foot 2/8 4/11 0.415
abnormal all sites 38% 36%

hEDS, Ehler-Danlos syndrome; POTS, postural tachycardia syndrome; QSART, quantitative sudomotor axon

reflex
S NPSIN S
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1HANEHAE)  Moy(1989)
. ALY 01
AREY
. ST BRIHER 917
. SRRt
- ke B3} 49%, 7JE} NS BX 27
GITMI - Ok A 1R OES S BIX} 163, Q1% BOIEH Y #5343

SMBAL - QSART

o]

. o
AU - OE BlE
. o
orHy - adlE

SEXITIE7HQSART HIRAH|S H|W

S BtA} 7|Ef LSS 2Rt
QSART HIEA HIg 23/49(47%) 15/27(41%)

QSART, quantitative sudomotor axon reflex

*H KA 71
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1MXHETHT)

Novak(2016)

A7

4

dm

. A 012
- oA L T WIjeln

o SR
- SFN 82

g2t HU2 8%

©  SAHHAL: QSART

7t

- SFN I ENFD, SGNFD, QSART, W

R
N
(@]
N
)

FZEAS 214 17H0IA] B

QSART

a1z

AUC

P

ENFD(N=82)

0.57,

0.43

SGNFD(N=70)

0.56

0.16

AUC, area under the curve; ENFD, epidermal nerve fiber density; QSART, quantitative sudomotor axon reflex;

SFN, small fiber neuropathy; SGNFD, sweat gland nerve fiber density
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itH 14
1XXHETAE)  Ogawa(2006)
. omub U
HREH

. AT BAIER 9

o ATCHYAL

- Yl SAH40Y, AZER 209

- SR SE S20| TR} Oplel SEE L

- DMA-0: Y2185, A5 25 913

- DMA-1: 48 E MHE = S0 SHLTHUS

oimupy  DMA-2 U AMZ ST S
HC DMA-0 DMA-1 DMA-2 p

O 20 17 10 13
pals 36.0 33.0 38.5 39.0 0.014
™ HC vs DMA-0, P{0.05

o ZXHAAL: QSART

- UAE HBUEZTL| ZAZf 0|22 HIZMC= 12t

HTAT-OHHY o oY oiZels
o Y ZFL0) M2t QSASRT HIHA HiE
AT 5 A DMA-0 DMA-1 DMA-2

QSART-FA 23.5(4/17) 20.0(2/10) 30.8(4/13)
QSART-LL 17.6(3/17) 50.0(5/10) 76.9(10/13)

FA, forearm; LL, lower leg: QSART, quantitative sudomotor axon reflex
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SitH(Ref ID) 15
1HXHETAHL)  Riley(2003)
o AFpdi=Erb 0=
HTREH
o CIFMA : EXHAR A
o OIFCHARE
- MSA 143, PD 199
MSA PD
o1t ChadRl=, 3 14 19
A, ML+ HEHRD 66+6.0 69+9.9

o ZXHAAL: QSART

- YA QSO E RAS HHALS] Fe Bt Hlulolo FY, I8y 7=

. §_I’_I—g

- 227 QSART HIFE4 HIE H|w

MSA PD P

QSART HIFH HIE 10/14(71.4%) 15/19(78.9%) NS

MSA, multiple system atrophy; PD, Parkinson's disease; QSART, quantitative sudomotor axon reflex
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¢itH(Ref 1D)

16

1MIHESTHAHT)

Sandroni(1991)

HTEY

. PRI O
. A BRER 917

o CIFCHMAL
- PD 359, H|ESX 712 ZSH(parkinsonism—plus) b4H, MSA 758, Q%M CHASE H

*c;'(hereditary multisystem degeneration) 113, PSP 323, HI7IEY ALY

(non—familial cerebellar degeneration) 113, HIE0|A Ae OHAE #H4(hon-specific

sporadic multisystem degeneration) 733

- H271E

) SFMAA EE Q10| MHEABEMQI BxH(Ea ASHAAEH 2K}

i) RO E KA FHOZ J|Et ALMHE EOl 42, 07|0l= Y, YEES, UHT
o
=

=
Y, OIEZ0IEF, ZYt7ISHorS, ugtidZMs, A, HEH =9 420 =&

)

o
=

M
Pl
Q
D
>
59
_|

Hets ar
- XAMH|2 A XAMH|2
e HA e | | EeE
s IR R B N | %
SFEN CHIS #1N 11 3 | 27 | 11 2 | 18
PD 35 13 37 35 14 40
HIESN IS 53F 51 15 29 51 28 bb
PSP 12 6 50 12 7 58

HISO|N Aard CHiS
69 24 35 70 46 66

A

MSA 75 29 39 74 52 70
A HY 10 3 30 10 8 80

PD, Parkin's disease; MSA, multiple system atrophy; PSP, progressive supranuclear palsy; QSART, quantitative

sudomotor axon reflex
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1MXHEHSE)  Sohn(2017)
o SRR S
A7EY
A BREE T
o SOTTHYR
- HI2& Zx0|BM DPN 2HXt 82%, 01 SFN 428, MFN 40%
SFN(n=42) MFN(N=40) p
oA, M| (Hrt+ BEHR) 62.7+8.4 58.6+125 | 0.086
o LHpEH SE(E 0 25:17 22:18 0.681

o ZTHAAL: QSART

- YA V1B STE Y g9 A=0il 25 OE REA0AE F

volume)0| ZA7|E=HL 22

>
o

P HIFMOo=Z mH

=

TK(total sweat

o OMMAN:

o At ETYE QSART HIFY HIE Hlu

SEN

MFEN

p

QSART B HIE, n(%)

8/21(38.1)

8/21(38.1)

1.000

DPN, diabetic polyneuropathy; MFN, mixed fiber neuropathy: SFN, small fiber neuropathy; QSART, quantitative

sudomotor axon reflex
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1MXHSHAT)  Spitzer(1997)
o CiFdl=Ip =Y
HAEH
o GIRMY| RITEHEIIOI
o CIFOHYAL
- 24X MY MAHS(peripheral somatic neuropathy)g SEISH G EXHCAN positive 20
&, CAN negative 23%)
- CAN RIEt: SAAIHOA CV, RMSSD, ASEAFENA CV, RMSSD, E-I difference, E/I
ratio, Valsalva ratio Z0|A Z|A 3740 HIHMOZ Lig HL
CAN + CAN -
a7dd CHARL, 20 23
A, M, B 57.5(28~77) 56.0(25~69)

*  SHZAL: QSART

- YA - FYUET O] 2.5%0| 20 HSE= 21UHE HIFY2Z 25

HAOR ZisH e
} §AAl XIB(CV, RMSSD), M&&Al XIH(CV, RMSSD, E-l o)),

Valsalva ratioZ 025101 0|S = Z|A 3710[AIO|A H|RAIY AR CANOZ RITH

uleais
70%

=0l=
83%

QSART

CV, coefficient of variation; E/I, expiration/inspiration; QSART, quantitative sudomotor axon reflex; RMSSD, root

mean square of successive differences
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1MXHETHT)

Stewart(1992)

L

. HRABIIP O
. R ERIER 17

. GTORR}
- DSFN 40%, CHZZ20I2 222145 19%, CIDP 9%
. ZXHAF: QSART

YA 12989 FY x|

=l

Zajo 2715101 B Zats BAMO| 941, B Yo| E2
Ut BS0| KIAEIS 29, Ciot k0| XAK0| WSS HAQINAE 7k HOiX7| Tj2

=2C 2

o
Off HIZYLZ ZIolA| s, Edel 7|22 oot 23

HM(5%, 95%)
et 2.6 ul/cm? (1.04, 3.99)
3.6ul/cm? (1.01, 5.73).

0§A(5%, 95%)
0.97 ul/cm? (0.14, 2.1)
1.18 ul/ecm?(0.11, 3.11)

ra

e

oAz
DSFN CIDP
PA | =Rl S
One or both (HY +X|&H
o 29(73) 7(35) 3(39)
Ustets) HIZA HIE, n(%)!

CIDP, chronic inflammatory demyelinating polyneuropathy; DSFN, distal small fiber neuropathy; PSA, persistent

sweat activity; QSART, quantitative sudomotor axon reflex
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1MXHEMAE)  Thaisetthawatkul(2013)

. A 012
e Rl e

L

o QIR

- SFN Qlajetkt 1018

o ST AL QSART

- @Al A2 17 29 010N HES0| HIZYH a0l 32 HIFdez 75

* 7I& SFN MH7IE: HIZEHR gAML, QST Blgdad

of1HpEy * M=22 SFN TH7|E:

O 2SUA0| 2USS 22 JESSUBESY0| UL, EMG, NCSOIA ZL240]

USHA QST, OSART E= LPYH & 24 27§ Ol HIZYLAS HO|= 2
23=l(relaxed) modified SFN TIE7|&

— 2SYUAG0| HASIE L U= 2
A AZLAMOIN HIZMAAS HUM(pin sense) 2|11 QSART = IENFD &

o
aT o
S olLIM BIEY 285 2L

Sn Sp PPV NPV
QSART 82 89 90 80
AAZA-2lE - J|z=9 XEV|ES 0|2FSM 101F  38H(38%) SFNO2 XItt
- 7|E9] THI|Z0| QSARTE F7IBM2M diagnostic yield= 66%(67H)22 =7}
- M2 XSI|E(@) M2A| 57H(56%)0A SFN Rtk

- 2451 modified SFN XH7|ZE(@)S HMEA| 58H(57%)0| SEFNOZ XIEt

EMG, electromyography; IENFD, intraepidermal fiber density; NCS, nerve conduction studies; NPV, negative
predictive value; PPV, positive predictive value; QSART, quantitative sudomotor axon reflex; QST, quantitative
sensory testing; SFN, small fiber neuropathy: Sn, sensitivity: Sp, specificity

RN IPS NS
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1XXHETAE)  Zitser(2020)

AnAYII 0]
HTAA : BRHET B

o

4

dm

Pl SOy
PDwWRBD 27F, PDwoRBD 233
SHMZAL: QSART

- Ak sudomotor FH0IA 02 F, 1-32 HIZYL= TY

re
4
X
X
ro
r
0x

o
X
x
rQ
oy
g0
ojo

o BXTYE QSART HIHA H|g H|w

A iRBD PDwRBD PDwoRBD p
QSART H|gdHIE 5/20(20%) 18/27(67%) 8/23(35%) 0.05

ra

FE-

ol

iRBD, idiopathic REM sleep behavior disorder; PDWRBD, Parkinson's disease with RBD; PDwoRBD, Parkinson's
disease without RBD; QSART, quantitative sudomotor axon reflex;
*H XA 7 |1E



Y et S4F BA-AL_QUADAS-2 HISE 9™ 7t 21t
Gt 1
1M XHETHE). Abuzinadah(2017)
YIPIE ForZAa
oo 1: EERpMEY
HIEZS
SEX}F ME S 7|S6IA 2!
e H45A HE e AR B201A=71
* We analyzed data from an IRB-approved prospective study
testing the effect of 10 weeks aerobic exercise program on U gﬂ
. . . . L]
1 ENFD in a cohort of diabetic peripheral neuropathy cases at E éil}gl
==
least fulfilling the definition of possible diabetic neuropathy
based on the Toronto Diabetic Neuropathy Expert Panel criteria.
, ER-TIEZ S Teigrh = oiLo
DSPN-L, DSPN-S O ==
0O o
3 iF+= FEAHS HIME D5IA=1? dofe
==
A ORS
SR} MEROM HISZO| Z2HE 4 Q=T 0%
H =3
HE 40| st 2
EEHE SRRMN ZA, B4, BHZMS ASSH T211 MZ)S 7ISshe:
A 0OR2
IEHE SR e AS0| 2R ITE| HMEZ0| MEotK| g 2847t U7t O==2
==
B 2: SHAIES)
oroF ot 7H Ol¥el SAHAAIL MEE AR, 29| ZAL| CHaH 2+HdSHAL.
HIEZS
SHBAO CHall 710k, J2230] 0{EAH 4= SHAEEA| 7 1S0tAR!
SAAAL Zik= FUHE ZAF Z00)| et HE gl0| shAE|U=TF? WO
1 o SO XHYIEL S A= ME TS FX| 27| 20| o O Ol
=N El =24
YHXZE MEZEAS B2, Ol= AT BAIERA=71?
* Normal forearm values were 1.04-3.99 mL/cm2 and 0.14-2.10
mlL/cm2 for male and female, respectively.12 Normal foot .Og
L]
2 values were 1.01-5.73 mL/cm2 and 0.11-3.11 mL/cm2 for O ,:,UA%
O E%‘I'E
male and female, respectively. Abnormalities in either site were
considered as positive test.
A WIS
SMHAAL =8l = SHAIPH0IM HISO0| =2E = U=71 O==2
O 254
HEHo| ofst *
= - - o = L FHERS
S ZASl £, 2T SH0| RHTHO| MR HOIE Q2P s T S22
oF REED
%ol 3: HUEE ZA




SAEZ0) 3l 715512 1300] O 485 SHEIIER] J1StAIS:
| HIEZ ZAS O THYEE 8| 228 2 2P S
© RBUZAEES FEbls 710l Ofd WE DEVIZOIOR Mg=k Doy
=252
, RAILEE 2\ T SR 2] Ch B 20 SHYEIUETP o oo
+ msio| ML IS BAZIA Zl0) SRS WK 9one o 2 A2 O=e
= =
HALEZ NS AAS 28 T ZUS0IN BSH0 2S£ AP o m w8
+ DSPN-L, DSPN-S ZIEt SiAlol= BIERIYE0| 224 Jis0] Rrin et
o 0 =s
MY it 9
HAEZ0] ol KOl U BEAE | 2eIH0| SAER0) Mol 9 <
27t Q71 2210 28
+ DSPN-L, DSPN-S Gi0) Tfet RAZZHE HIZ0| o 52 201K 7t | [us
AB10| APAZS B Z0[RIR SN MelSN| Ik 7| OfAQ0R BaA W EE
= M3
o] 4: APFINT A
[EECE
SN HIBE FAE WA 42 SXS EE (SEE0A O1FE) 2X2 B M2l SHSS 7E0A2:
EXZIAS)Q RIS ZAAJOIS] ARZE ZP240} 1 AJOIOH ABHE SRS 7I£5IAIR:
| BMZAE)S ST 2AF AOI BBt AR 710] U07F2 Sone
il 0 =8
= 5 —O = TI= 7{ A= HIO— |:|O:“
DE SRISS HUEE AAE YT
2, a2} DofH2
e 0 =s
S —o oI5t % = = Of— | 0:"
SRS SUB HIEE ZAS WOHTP
3 PSS o
e 0 =s
m o
4 DE BRI A0 BHEUEIN O ofe
R
O|64 I;_trg
CIEISH TR0 BISR0| 2 4 YT O%&s

REED




HEH: 2

1XXH(ESTAHE): Cohen(1987)

YIvIE HoZq
A 1: SEXPMEY
HIE2SIH
SHAL MEH B S TIE0MAL:
a2 HEN BE Ee 249 B20(/U=7F WO
1 * We report an evaluation of 62 consecutive patients studied at ooe
the Mayo Autonomic Laboratories 0 ==
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* The patient's response was reported as reduced if it fell below
the fifth percentile of control values based on 100 controls 0o
2 (aged 10-90 years). Since control values varied by sex {14], the O Ot
patient data were expressed as a percentile of sex—matched ==
control values.
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1 * Two hundred and forty-five patients referred to the laboratory otQ
with suspected SFN were enrolled in the studly. W=
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* These patients underwent small fiber evaluation between
August 2013 and January 2016 with the following inclusion
criteria:
. . . H 0
3 (1) sensory and/or autonomic symptoms consistent with SFN; ope
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(2) normal nerve conduction (normal ulnar, median, sural,
superficial peroneal sensory responses and ulnar, median, tibial,
peroneal motor responses with F-waves) according to our

laboratory normative values.
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* In this study, we prospectively evaluated 26 patients with a U gﬂ °
. . . . . L]
1 clinically suspected diagnosis of painful small fiber neuropathy E éi'}%l
secondary to glycemic dysregulation
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* Patients that had any disorder other than diabetes or impaired u 00“ °
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3 glucose tolerance that could cause symptoms or signs of g%!w
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peripheral neuropathy were excluded
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* As data was not normally distributed for this test, raw data was
used for determining the abnormal limits (i.e. the lowest DOEL' °
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2 volume obtained from each site). An abnormal QSART was E%;*L'
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defined by an abnormal sweat response in at least one region
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* Three hundred seventy—six neuropathy patients who had both 0o
1 autonomic function testing and nerve conduction studies oo
performed in the Baylor College of Medicine neurology m ==
laboratories from 2005 to 2009 were identified.
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* We reviewed the medical records of 1368 patients with 0o
1 symptoms of Ol who underwent composite AFTs and ECG at a HOoHLe
university—affiliated neurology clinic from January 2011 to 0 ==
December 2012
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* Inclusion criteria were: (1) symptoms indicating Ol; (2) positive
response to head-up tilt test (HUT); (3) no history of seizure m o
3 and cataplexy; (4) no history of developmental abnormalities; ot
(5) no proven structural cardiac diseases based on ECG or O ==
echocardiogram; (6) no history of significant head injury,
alcohol, psychotropic drug abuse, or psychiatric disorders
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We retrospectively reviewed the medical records of patients

1
with MSA who visited the Department of Neurology

et 2AS LotA=7t?

o A
MSA-P, MSA-C

g+ S5&et BiKIE L5IR=7t?
The patients were selected based on the following inclusion
criteria: 1) probable MSA; 2) early stage MSAwithUMSARSPart

IV score<3; 3) brain magnetic resonance imaging (MRI),

e Ol

18F-FDG-PET/CT, and a comprehensive autonomic function
test conducted at the time of diagnosis (i.e., within 2 months of
the diagnosis of MSA); and 4) supportive findings from brain
MRI and 18F-FDG-PET/CT scans (i.e., cerebellar atrophy on
brain MRI; decreased glucose metabolism in the basal ganglia
and/or cerebellum on 18F-FDG-PET/CT).

* The exclusion criteria included 1) evidence of atypical
parkinsonism other than MSA; 2) severe white matter
hyperintensities or cerebrovascular lesions on brain MRI; 3)
mutations in the spinocerebellar ataxia type 1, 2, 3, 6, 7, 8, or
17 gene; 4) other major neurological disorders (e.g., stroke or
brain surgery); 5) comorbidities that can cause autonomic
neuropathy, including diabetes mellitus, spinal cord lesions,
chemotherapy, and connective tissue disease; and 6)
comorbidities that can affect the results of autonomic function
tests including chronic pulmonary disease and arrhythmia.
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* Since normative values vary largely across studies (14, 15, 33)
the values of the matched control group was regarded as ool
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reference. [ 250
* The sweat volume was presented as area under the curve
(AUC).
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* A subject was classified as having DPN when either of the tests
—NSS and NDS or nerve conduction studies—was positive as u gﬂ °
. . . . - L]
1 explained in subsection Neuropathy Disability Score (NDS) and g%!w
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Neuropathy Symptoms Score (NSS) and Nerve Conduction
Studies
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1XMX(ESTAT): Lee(2019)
YIPIE HoZq
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1 * The requirement for informed consent from the patients was WOl
. . HSEAL
waived due to the retrospective nature of the study. O==4
, ER-UIEE A4S Teigerk oo
CRPS 14294, non-CRPS 32% O =8
SfiEAiT= BAES HiMIE TotR=1?
* We excluded patients who complained of CRPS symptoms in
two or more extremities, did not undergo QSART assessment
. . . o
3 at 3 weeks from clinical evaluation of CRPS signs, underwent oope
. . . HSEAL
sympathetic neurolysis before undergoing QSART assessment, O ==
had implanted devices such as a spinal cord stimulator or had
incomplete data for CRPS evaluations or QSART results.
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* The total sweat volume was compared with the reference O o
2 val tratified b nd sex, then determined to be normal LIoMH2
alues stratified by age and sex, then dete ed to be norma m=si
or abnormal.
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* Based on the Budapest research criteria, the diagnosis entailed
continuing pain, which was disproportionate to the inciting
event, the presence of at least one symptom in all four of the
following categories: sensory, vasomotor, sudomotor/edema
and motor/trophic, as well as at least two signs from the same
four categories, at the time of evaluation. For objective
. . . _ Y]

1 evaluation of signs in CRPS, we used a standardized [ otLQ
assessment protocol that included the CRPS database checklist =
of signs and symptoms described by the Budapest criteria,
guantitative sensory testing (QST), thermography, three-phase
bone scintigraphy (TPBS), simple radiographs of the affected
and contralateral regions, QSART, SSR, electromyography
(EMG)/nerve conduction velocity (NCV) test and psychological
assessment.
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* We retrospectively reviewed the medical history, physical ool
o - . . . . 0];8
1 examination findings, autonomic function testing, and skin u ,L_l%l
O ==
biopsy neuropathology of patient
o
2 SA-UAT GAE Lloti=1? H OfL2
O ss
offFA= FXHot HiKE LlotR=71?
* All patients with a known cause of their autonomic symptoms m O
. . . oL
and tachycardia were excluded (e.g., diabetes, autoimmune g%%l}%l
disease, medications, thyroid disfunction, etc.).
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1MXHETAL): Miglis(2017)
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* All adult patients (age > 18 vyears) were evaluated at the Dgﬂ
. . L]
! Stanford Autonomic Center, and all patients were referred to u .L_lﬁl
L ==+
our center for evaluation of suspected POTS.
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* POTS, POTS+hEDS O ss
oflgi~le RAE HiMIE Ooti=7t1?

* POTS patients without hEDS (n =20) were excluded if they .00“
. . . - L]
demonstrated signs of generalized joint hypermobility, as g%!é
defined by a Beighton score >4/9.
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*  We measured QSweat responses in the forearm, proximal leg, 0
2 distal leg, and foot, and defined an abnormal result as at =1 O o
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* Patients. The VAR was studied in 49 diabetic patients: 15 with Ol ol
. . . . . L]
1 insulin-dependent diabetes mellitus (IDDM) and 34 with u OLJQ
0 =24
non-insulin-dependent diabetes mellitus (NIDDM).
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e This was a prospective, blinded study m ==
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* Inclusion criteria were patients older than 17 years who 0o

3 completed evaluation for SFN at the autonomic laboratory, had 0o

available electronic medical records and provided informed m ==
consent
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* Therefore SFN was defined by the presence of all of the m o
1 following: (1) clinical signs suggestive of SFN and (2) at least 0o
one abnormal test out of the following objective tests: ENFD, 0=

SGNFD, QSART, or sympathetic adrenergic evaluation
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* ENFD, SGNFD 2z} HEZ7|ZO2}Sulo| AUCE HAGHL S W ol
. Ot
2 All sweat gland nerve fiber counts were done by one board gé;}g
certified neuropathologist who was blinded to the ESC results
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1XXHEHAL): Ogawa(2006)
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1 * Eight type 1 and 22 type 2 diabetic patients were enrolled in 0o
this study. m ==
SRt AT HAE OotA=7t O o
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3 ¢ Patients with an ABI of less than 0.9 were excluded from the oo
study ===
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e Since QSART-FA and QSART-LL were also not distributed
normally, values less than the minimal value in the HC group
were considered impaired. A prolonged sweating response to
acetylcholine iontophoresis, the so-called hung-up pattern, Dog
. . . L]
2 was also defined as abnormal [11]. When perspiration did not D%Qf
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return to baseline within 15 min after the cessation of
iontophoresis, QSART response was determined to be
prolonged.
o TANOI X| HAISHK| 25
O3
SAAALS| =3l = sHMIFF0|IM HIZE = O=3
m ==
HEHO it *4
. . _ O3
SR ZALS] =3, AL} ofi40] 22D [=e
I
or m ==y




3% 3 AUEE AN

EECE

EHMBZ0) Chal 71550 1300 OfFA + 85D SRR Z1STINS:

| HMEE ZNS O DS a5 228 2 2P oo
© RBUZAEES FEbls 7IF0] ofd WE DEVIZ0IOR Mg=k Do

=5

, HIEE 20 2ol B 2] Cht B Q0| SAEIoI= P2 e
« melo| TIEh[F2 SXZIAL 20| SES WX go0E O 2 M2 SN

: A . _ S W 22

HIEZ ZA} A 48 T A0 BISEI0| K2 2 QLe7p ot

+ DMAO, 1, 29| TSt ah0li= BISRISIE0] Z2fE T 0] Lt He SN

=

=0 Thet 2

HREZ0] ofsh OIS (1 DEAE | 2o0E0| ShER0) Mol 98 <

= e8f 0 W
DMA 0, 1, 201 [t SEHIB0M ISAZARS 8IS0l O 52 Z0RKE | o
T5I0] SITAIS B ZORIR 9N HESIA| OTkn B Of2iens B8 W2
A2 M35

@O 4: AT Al

=225

ZRHAAIL AT ES ZA

[

AL |
SHMEMES)2t FUHZE HAF ALO[Q] AIZHZHA1H T f0|01| AHE SHES 7S5 2!

| BNUAS) IEE ZA NI EEE AIZH 2150] AT Sore
. M7} _
S O 230
, 9E BNSS HIEE YN AP Somie
s o
O
, BAISS SUS HIBE ZNE WA Sotie
. X227} -
18 SEER
m o
4 BE SAP}EH0| EREAIP o
SEEN
e s
Il TEOI HIERO| Z2HE 4 U7 0%

o=




oH: 15

1XMXHEHAL): Riley(2003)

"IPIE Tordu
A 1: 2EXIMES
HIZEH
SHAL MEH B S TIE0MAL:
1 A2 SEX B2 Ee A9 BE0IU=71 E SL—I °
. o o
MSA 149, PD 199 O==d
oo
2 SR GAHE Olotd=1? HOoHQ
O ==
SfiE A= BAES HiMIE TotR=1? I
3 * Parkinson's disease JIE0IA HYA|7|E: ataxia of limb gait 0o
s MSA TIE0IM HiH7|F: dementia 0=
FEOHES
SRR MEH0IIM HIZEHO| = E &~ U= =3
O =8
Y0l gt 25
TotE S (ARE AL B, SAHEAR AE=X T12|1 ME)S 7|S0IAL!
A ORS
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’ * Autonomic test results were judged normal or abnormal ESIL—IQ
by comparison with normal value ranges for comparable 025k
. . ==
demographic categories.
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1XXHESTAL): Riley(2003)
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- MSA, PD7} XHEAZAZS OMEIKE 2 4 USK| 284 "EER
6o 4: AT A
HIS 2
STHAL ZTHS ZAIS 2K 22 SIS = (201 A3E) 2X2 HOlA QS SXISS 7|&5H:
STHAS)SL ZTHZ ZAL AJO[S] AZH ZH24TH 1 AJOol] AJBEl SXIHS 7|55HA|2:
STIZANS)SH RITEZ ZAF AOJOl] KRSt AIZH ZHZH0| Q=72 Do
L MRET| o2
0 254
= 5 —O % = = OFL— l:l 0:“
DE B2 HNEZE ZAIS Hot=Ip
2 e 0oL
o= l:l %—é_—,})él
BAISS SUSHATTHS ZAIS HoH=7}? oo
3 | E:ﬁoEn_ oLl oOm o I'E [y ¥ I' |:|0|'|——|9
- AeSA 0 =s
4 BE LN EREsTh e
« MSA 148 & 14% 28, PD19% & 198 43 0 23
===
oF myS
oI TLRISH TPHOIM HIZZ0| Z2E 4 Q=T O=s

REES




oH: 16

1M XHETAE): Sandroni(1991)

HoviE "otz

f8S 7S50 2!
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Y22 CiEN BE = X9 BREORIE=IP

*  We reviewed all the histories of the patients referred to the U gﬂ
. . . L]
1 Mayo Autonomic Reflex Laboratory in the period from 1983 to u Ll}gl
L ==+
1989.
SRt AT HAE OotA=71
* Parkinson's disease 353, parkinsonism-plus 543, multiple
system atrophy 759, hereditary multisystem degenerationis 11 ol
2 g i lear palsy 32%, non-familial cerebell W OfH2
H, progressive supranuclear palsy 32%, non-familial cerebellar 0 =514l
degeneration 119%H, non-specific sporadic  multisystem
degeneration 739
SfiEAiTl= BAHES HiMIE TotR=1?
* Exclusion criteria
1. Patients with autonomic failure without CNS involvement (pure
autonomic failure)
2. The presence of other conditions that potentially involve the
. L . e H o
3 CNS or result in autonomic failure. These include: diabetes 0 0H_—|9_
mellitus, alcoholism, malignant neoplasms, amyloidosis, 0=
hypothyroidism, sympathectomy, cerebrovascular accidents, and
neurotoxins or neuroactive drug exposure.
3. Orthopaedic problems or cardiopulmonary diseases, sufficient to
compromise mobility and activities of daily living.
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HEE 0 =5y
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s HMEET} s
O ==
2E SV EA0 U=
* parkinsonism-plus= b4E SEHOLL ZAt=51H 8
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1XXHSTAE): Sohn(2017)

YIPIE ForZAa
A 1: EXHAE
HlE:!'?"%:i
SEX}F ME S 7|S6IA 2!
e H45A HE e AR B201A=71 aof
1 * We retrospectively reviewed the medical charts of patients with WO
type 2 diabetes mellitus who were suspected of having DPN. 0 ==
, ER-UIER A4S Teigtrp = oiLo
o SFN, MFNZ T-=20HA 24 0 =2
oflgi~le RAE HiMIE Tsti=7t1?
* Patients with any other disorder that might cause u 00“ °
. . . . L]
3 polyneuropathy and those with a history of inherited neuropathy g%%l}%l
were excluded
A OIS
SRR MEH0IIM HIZEHO| = E &~ U= O=s2
H =3
HSNO| et 22
TotE S AR AL B, SAHEAR AE=X T12|1 ME)S 7|S01AL!
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SMEAL Aih= RO HESE ZAF Z00)| et HE Glo| siAEIU=71 WO
1 HEO XHTIEN S Aiele M2 FEE FX| 27| M=o o O oy
ERSEl O ==
ARt ABEUS BL, Ol= ARNO| HA|EA=7F?
* Normal values were based on published normative data, and 0o
2 we regarded the result at any site as abnormal if the total sweat O ot
volume was lower than the normal value. ==
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1MXHESHAE): Spitzer(1997)

HvIE Horan
S 1: SXRAE
HISE?=
SHAL MEH B S T|E0HAL:
A2 SEX B2 Ee= A9 BE0IU=71 0o
1 Twenty control subjects and 43 diabetic patients with clinical 0o
evidence of peripheral somatic neuropathy were included. W=
i
2 S-OiAL GAE ToiR=71 WOfLR
O =8
SfiEt= A=t HiMIE TotR=71? WO
3 * Alcoholism, renal failure and other causes of peripheral 0o
neuropathy were exclusion criteria O==4
FEOHES
SHAE AEHOIA] HISRO] = E == /U7 O=3
=3
HEY0 st 2
EEH SRR EAL B, SMEAMS A=A J2|1 HE)S 7IE0iAR!
e ORS
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MM 5t 28
S ZAT} HAI0| 2E RO SHAIEIZ L ALO|EH © o T ORS
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I
7 =3
@o| 3: HUBZE M
HISEH$H
OHZ0| Cial 7[&0la! J20] 0{EA 351 ShAEA=X] 7|E0HA 2!
HUHE HA= i HHAEE J2to| 128 A 2271
* Indices at rest(CV, RMSSD), with deep respiration(CV, RMSSD, W o
. . . OfL|2
1 E-I difference, E/I ratio) and the Valsalva ratio were used. If at O .:.UM
|:| E%‘I'E

least three of them were abnormal CAN+ was diagnosed.
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1M XHETAE): Stewart(1992)

HoviE "otz

YYS 710!

=
22 OIEN BE = S0 BREORIEIP

* This is a retrospective review of patients with dysesthesias and U gﬂ
. . L]
suspected small fiber neuropathy referred for evaluation in the E éé%
==
Autonomic Reflex Laboratory at the Mayo Clinic
SRt AT HAE OotA=7t 0o
2+ DSFN, Monoclonal gammopathy, CIDP EXI15HZ HIHAH|Z X| N 02
Al O ==
ofiF = FEES HIMIE TstA=71?
* Thus, patients with reduced light touch in the distal feet and
fingers, diminished or absent vibratory sensation in their toes,
and reduced or absent ankle reflexes (but with other reflexes ] OO“
. . . . L]
3 intact) were included. Patients with one or more of the O .:.U%
O E%‘I'E
following were excluded: proprioceptive impairment in the toes,
vibration loss at the ankles, any distal wasting and weakness,
and generalized areflexia.
AR OIS
SRt MEROIIM HISE0| =28 == U=71? O==2
m ==
HEHOl thet 94
ToHE SRR A ZAL B4, SAMAAR ARBSES 2|1 ME)E 7I85tAR!
A O%S
SEEHE SRR QIAAE0| 2o 1A IMERE0| Melotk| 42 R4t U=7F? O=s2
H =3
Y 2: SHAAES)
QroF ot 7H o2l SIHAAMIE MEE AL, ZZo| ZAL| CHH 2SN,
HIEZS
SO CHall 7|=0lkd, T730] OEH 45|11 SHAE|E=X| 7 =0 L!
SMEAL Aih= RO HESE ZAF Z00i| et HE Glo| siAEIU=71 WO
1 o HSO XN |E SMEA 2UAE Mz JSS FX| 7| W20 Off O oiHe
23 O ==
YHXZE MEBEAS B2, Ol= AT BAIERA=71?
* Abnormal QSART responses based on 129 normal subjects
were defined as: no sweat production, a reduced volume, and
persistent sweat activity (sweat production that did not fall
below two-thirds the maximal amplitude within the 10 minutes u Og
. T, . L]
2 of the test); persistent sweat activity in the forearm is g%gg

sometimes seen in normal persons, so was not regarded as
being abnormal. Normal values are gender but not age
dependent: forearm: females 0.97 ul/cm2 (5th to 95th
percentiles = 0.14 to 2.1); males 2.6 ul/cm2 (1.04 to 3.99).




Foot: females 1.18 ulL/cm2 (0.11 to 3.11); males 3.6ulL/cm2
(1.01 t0 5.73).
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1XMXHEMAE): Thaisetthawatkul(2013)
Y7v1E ForZAa
o0 1: BHXHMEY
HIZE S
SEX}F ME S 7|S6IA 2!
CHAFLE &K HE = 2Xto| BEQ|QI=T}?
* All patients referred to the Peripheral Neuropathy Clinic at the 0o
1 University of Nebraska Medical Center between January 2008 W OHLQ
and November 2011 underwent a standardized assessment for 0=
suspected neuropathy.
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1XXHSTAE): Zitser(2020)

HoviE "otz

f8S 7S50 2!

-1 O
Y22 OiEN BE = X9 BREORIEIP

*  We performed a retrospective chart review of patients seen in

o
1 the Stanford autonomic clinic from 2013 to 2019 who W OHLQ
underwent QSART testing using a Q-Sweat machine (WR O =24
Medical Electronics, Stillwater, MN).
, E-UIEZ S4B Teigrhk = oiLo
* iRBD, PDWRBD, PDwoRBDZ T&aiA| &4 sl
==+
oflgCi~le RAE HiMIE Osti=7t1?
* Exclusion criteria for iRBD included symptoms of PD, multiple
system atrophy (MSA), dementia with Lewy bodies (DLB), pure
autonomic failure (PAF), or mild cognitive impairment (MCI). I O
. L . . e . 0];8
3 Exclusion criteria for all patients included a comorbid diagnosis g%!}%
==
of peripheral neuropathy or conditions associated with
peripheral neuropathy, including diabetes mellitus, alcoholism,
or a history of chemotherapy.
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SERfE MEROIIM HISZIO0| =242 = U=71 O=s2
H =3
HEHOl thet 98
TotE S (AR AL B, SAHEAR ARE=X T12| 1 ME)S 7|501AL!
A OHS
SEEHE SRR QIAAE0| 2o 1A IMERE0| MelolK| 42 2247t U=7F? O=s2
H =3
Y 2: SHAAES)
orofF ot 7H Ol¥el SAHAAIL AMEE AL, ZZ9| ZAL| CHaH 2HHSIAL.
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SHMBAO CHall 7|0k, J230] O{EAH 45| SHAEIE=EA| 7 =0t L!
SMEAL Aih= RO HESE ZAF Z00i| et HE Glo| siAEIU=71 WO
1o HEO XMHTIEN S Aiele M2 FEE FX| 27| W20 o O Ol
2H3 O =4
UHAPE MBEIZE 72, Ol AFEI) FNEIYETR o
* sudomotor domain 0 vs 1-3 O==
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