H|=

1. YAHPHO| XIEFE
A 1
1XMX(ESMTAHAL) Abate(1997)
L e = == (0]
HTEH
o QGIAN: KRR B
o IILHAKL
- OFZH e} H| A5k (non—dipper) 12H, 0F7F HQF A5k (dipper) 12H 2tAt
Non—dipper Dipper P
CHadRl=, 3 12 12
oy=1tapg SE(EY), B(%) 7(58.3) 4(33.3) NS
Eapds of2y, N(Zz + BEHAY 77.7+5.8 738+85 NS
o SMZAL ZAHHH
- X|E : Valsalva ratio
- U g AFRS
HAPZD-oIHE . oMM AFRIS
. §_J—l_|-ﬂo‘|
- 1127t Valsalva ratio H| &4 H|E H|I
\ Non-dippers \ Dippers \ P
27— A
ayZia-gitd Valsalva ratio
Normal 3(25.0%) 7(58.3%) 0.002
Borderline 1(8.3%) 5(41.7%)
Abnormal 8(66.7%) 0(0.0%)

NS, not significant
*HAXMKL 7 |1E
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2

1MXHESIAE) Balcioglu(2007)
o ATE=ETb* B
HTEH
o OIVMA: SR EE O
o OIFCHARE
— 75M| O|2He) M2¥ Yl (21 OJA) 2tXt 90H, CAN S 2tX} 35%, CAN O|SHHAt 55
CAN with CAN without p
35 55
g 56+9 56+9 NS
=N 13(37%) 22(40%) NS
- He7iE
i) O1Z0]| BHAISHAGS0IN 1712 TASHOA 50% SO E4L
i) MM, BASUES T MM JME, SN 22 H|gY M2HE, non-sinus rhythm,
i el LN 71SERIE S22 LA 7ISX5HE, fAId S2 HIgAIY Aaiin dazsidoz Q9]

i) Ewing 7|0l [HE HITESE Tt BIAIZALR} 571X] SEIZAR Hot

i) 270 O ZAIIAM HIZEA 22 LI L AN 22 L2 Z<2 CAN positive2 T
i) B7IK| BAF 25 FYOZ UL 171 HMUMEE ZAME 2tz L2 Z2 CAN
negative £ TH

o SAHEAR LaHhY

- X|H : Valsalva ratio

- CAN SHtE D81} SHHE|X| 42 187t Valsalva ratio HIZA HIE Bl

CAN with CAN without p
Normal 7 43
borderline 6 12 ND
abnormal 22 0

CAN, cardiac autonomic neuropathy; ND, not done

*HAXAL 712
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1MXHESTHAT)

Baschieri(2015)

L

. s 0[Rlo0}
. G TR

- TR}
- MSA-P 344, PD 659

MSA-P

PD

AR,

34

65

ATAES A, Mot + HETX)

61+10

61£11

HEEIZ, %)

24(71)

40(62)

o SMGAL LA
- X|H : Valsalva manoeuvre

- YA AERS

Sn(95%Cl)

Sp(95%Cl)

91%(0.76-0.98)

92%(0.83-0.97)

Cl, confidence interval; MSA-P, multiple system atrophy-parkinsonian type; PD, Parkinson's disease; Sn,
sensitivity; Sp, specificity

*M MR 7=
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1MXHESIAT) Bhatia(1976)
o A7Ei=Erb Qe
HTEH
o OIFLHYA XA R AT
o AFCHARL
- Y 2K 1009, 0] & Q4N X2AEES Xt 26F, S40| ol &kt 749
ok o EMTAL: LA
- X|H : Valsalva ratio
- 272t : Valsalva ratio 1.2 O[5}2 H|IHACZ 715
HApZa-oty o oY QIgeE
. §J_|_|-é‘)|

- X2 AlEHZ 50| M2 Valsalva ratio H|ZAH|IE H|W

A 8R4

ICE] T CER RS
RBAZEZ0| Ql= 2 ZA0| = 7 P
i~ HI&
Valsalva ratio B | 1 0590 gop) 3/74(4.1%) (0.05

*H 1NX7|E
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1MXHESTHAT)

Bordet(1996)

HTEY

. SIRARIIp DA

o GEA  SAEE S

o SR
-MSA9F, PD 11H

MSA

IPD

CH& A 9

1

HEF/M) 6/3

3/8

HHN, SSUEAU-ZF 68(59-83)

Cig)

67(52-81)

o SIHZAL LabbE
- X|H : Valsalva ratio

- Q7Y ¢3S

MSA

PD

Valsalva ratio H|&A! H|S 8(89%)

5(45%)

0.12

MSA, multiple system atrophy; PD, Parkinson's disease

* M MA 7 IR
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1XXHETAHE) Bosone(2017)
o Qiyadli=mIb: O|Z2(0f
Pign=r
o I EAHAL A
o CILOHAAE
- Ol oA & et DY SO 7HK| 1D Q= 2Kt 2438, 0] & ST depression &S 24t 51
g, 0S8t 2k} 192
total with ST depression | without ST depression p
AR, B 243 51 192
i 70.6+4.6 71.2x49 69.9+6.4 0.27
HE(M/F) 126/117 27/24 99/93
- ME|E
) SIEEOR 2EA QR|SIAIE 65-75M(Q HZFOITHA 2EiN DHA(2F LT wash out
ZLH= AE0IM SBP 2140 and {180 mmHg and/or DBP >90 and {105 mmHg ¢! XH
i) 104 Ol X2& Yl X2 EYO| & 2H-E|= AHHbATC <7 %)
iii) 417101 12 lead surface ECGA HAOZ LI A}
iv) AE7|50] HARI XH(serum creatinine 1.5 mg/dL, eGFR Y60 mL/min and albumin
i

excretion rate <30 mg/24 h)

v) 2% & SUAHE $X17HFER! AH<200 mg/dL)

- M7z

- 2R TR MY YR@RE §2417] 12 lead surface ECGA! HI™AN ZpJt LIRX}, M2A

M S SAZ 0] QSR S0, BHOFS OJH0) MRRE 2 $20| =K, HI2KEMI
& £

i

2
o
UUBALAL HEHO|E HAL HSEA HEISHA, 7|8 HABM

- ST depression0£0]| 2 Valsalva ratio HIZ44H H|E H|w

with ST depression | without ST depressioin
Chat At 51 192

Valsalva ratio HI&A HIE, n(%) 40(78.4) 39(20.3)




A

1MXHESHAL)

Bosone(2017)

- ST depression G120l M2t WZMAAHAL RUZMBAHAL HIEY HIZ ]

with ST depression

without ST depressioin

ChAd K} 51 192
EuZMBAAD HIFACZ

Lj2 Z2 n(%) 2(3.9) 105(54.7)
WHMBABARR HIFAOZ

LI A2, n(%) 1(1.9) 15(7.8)
SIIA A B 2N A =0

J-|—|:||_o71|.TJ-|—|:||_o7:”§ |' 48(941) 50(261)

Hgdoz Uz 32, n(%)

*H KA 71z
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1MXHEMAHE) Burgos(1989)
o OiFpd=Up 0=
HTEH
o OCIRLMZ| : RITHHTII
o CIFOHARE
- S 217, 22 21H
- R EA Oftp=0i A0l HIH QI BHX}
Chy =
ChAIRE, & 17 21
RN 04/” 6/11 7/14
o HpH O, M, I +BEEX 51.0+4.6 51.2+4.5
- HQ7IE: 6702 O[LHof] MM He, MY damPiSs, ZSsUUHUEAE, TIA &

3, YYHOZ RO MEE Y I Y|0tE|H 1.5mg/dl 0])

o SHEAL LY

- X|E : Valsalva ratio, Valsalva index

- QA Zt : Valsalva ratio 1.2, Valsalva index {123ms

o QMHY: AZBUS

. §_I‘_I—g

- S Tt P IR

Sn Sp

Valsalva ratio 83 b4
Valsalva index 83 72

Sn, sensitivity; Sp, specificity; TIA, transient ischemic attack

*H 1NX7|E
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1MXHESTAE)  Cardone(1990)

. TR 0|20t

ARy
¢ ST BAIER O
- SRR
- T 2fA+ 2359, R 224H
S HEZ
CHAR o 235 204
AH, MI(Hat + HZFTHXY) 44+14 48+17
BRI

Hxet S AHMMEC2 HMASHL AX| 2=

SHEAL Lty

X|E : Valsalva ratio

-0

QALY (5th, <1st

- SIXIHRF7H Valsalva ratio H|&A B8 H| W Za}

Sk 8 B
(5th 62/235(26.4%) 6/224(2.7%)
<1st 42/235(17.9%) 0/224(0.0%)

WS PSS

=
yusy
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1XXHEMAT)  Carvalho(2000)
o ORI HERE
LELE
o QiTEA SRR AT
o CILOHAAL
- FAP 2459
- ™ 28-48AM|
- FAP 2T QUMA EZ, FAP 7HES, SH0IM TTR mutant %, IIS2MZA Zit OtU=0(=
Ofl CHall 28 Zut
- 7 AR | e
HYH Group | 40 score 0, no damage of the ANS
Group Il 41 0{score <3, mild damage of the ANS
Group I 69 3(score<6, moderate damage of the ANS
Group IV 62 6{score, severe damage of the ANS

SHEAL Lttty

- K& " 4YH = overshoot phase IV &

— QAL - overshoot phase |V 2XHE H|IFMO = WH

. o
oy Agdls

SrAtHE HIFe HIS, n(%)
Group 1(0) 0/40(0)
Group (0 to £3) 0/41(0)
Group I3 to £6) 16/69(23.2)
Group V(6 to £9) 49/62(79)

H|Z

383 healthy normotensive

ofX| S0P X2l g}

subjects?t MAIE|HACLE valsalva ZBAIR HEZCOZ= AR

FAP, familial amyloid polyneuropathy

*H XX 7 |E
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1MXHEHAHE) Cohen(1987)
o QiEREIP 0=
HTLEY
o I BRHHER G
o APHARL
- PAF 269, MSA 369
PAF MSA
CHAAT 2=, A 26 36
SE(O/) 13/13 21/15
ﬁEoEI’ Al 67(51-80) 66(50-80)
Zgh £A4H(5th-95th percentile)
Aty - PAF Ttk 7|2y bl = A4 MASH0| U SAAAL 2 7|3 MO IZAl 571
&1 Y30mmHg, T S22 »20mmHg)0| U= EL
- MSA Ttk MEHSH(striatonigral) F= 22| 0t2|5 AL = (olivopontocerebellar) E

5 &01= A RICHst

=L [y |

- X|H : Valsalva ratio

- 2AIZL : 1st percentilel iY== AESS HIFYOZ 25

¢ Y UEgt

ojo

. §I‘_I—g

- Valsalva ratio |4 H|g

PAF MSA

Valsalva ratio 21/23 24/26

MSA, multiple system atrophy: PAF, progressive autonomic failure

* M IMA 71
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1MXHESTAE)  Fanciulli(2014)

HTEY

QIR 0|20t
QT : BRIHER @7

LA

- MSA 16%, PD 169

MSA

PD

AR

16

16

=GR

4:12

5:11

0.694

AN

65(56, 75)

68(62, 71)

0.895

o2l ZAZM(1st quartile; 3rd quartile)

SHAAL: 2

- X|H : Valsalva ratio

MSA PD

Valsalva ratio HIE HIE, n(%)

1) 0(0)

0.484

MSA, multiple system atrophy; PD, Parkinson's disease

*M MR 7=
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1MXHESTHAT)

Goldstein(2000a)

o7

-

Jm

. oTAETIP 02
AT : BRHET AT

o AT
- PD 299H, MSA 249 control 33H

- X|H : & 427 % phase |I-L HIEA 042

- @Igt - phase lI-L, IV 570 & 171 Ol B3l 32 HIZE2

% SNF 2 7]&:

By 717 AU 71YF 3-52 S0/ 0/27 |2 A

ot &4 20mmHg Z4), J2| 10 SAHIHO R beat to beat HUU|A A B-S0| LIE}
22
HPHI-OLHY . O OIS
. iﬂl—g
- HIRA BHS W01 Bt 4
MSA, ~ MSA,
PD, SNF(+) SNF(+) PD, SNF( ) SNF(_) control
normal 0 0 5 3 19
oz -S A _
A1 Za-g At phase II-L 0 0 7 0 0
only
phase IV 0 0 5 0 0
only
phase II-L
and IV 9 17 2 0 0

PD, Parkinson's disease; SNF, sympathetic neurocirculatory failure

*HAXAL 712
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Goldstein(2000b)

i)

=n

1M XK

2 02

=
10

<+

o

0
wr

8l

__'.I.

&l

e
Ki

AfCH

)

A

0/50 (0%)
2/50 (4%)

17/20 (85%)
19/20 (95%)

HHpure autonomic failure) 3

3
=

q

—

X
10| Q¥ (reflex sympathetic dystrophy) 133

HiE

A
k

174
=]

A
()

2

X

TR
- T YRR MENEA R

A
T
SHEAL:

phase Il_L and phase IV
absence of overshoot of

BP during phase 4

- X|H : phase lI-L, phase IV

LA
e

*H XKL 71E
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1MXHESTHAT)

Hansen(2017)

HTEY

¢ STAWRIP HOLS

o G7EA AT

iag

. TR}
F113HN S

- ﬁ%(o +

- gl B}

« SMEA

- X|E : Valsalva manoe

Y 799, M2&Y 34%F)

HZMR} : 56.2+13.0A

uvre

o OIMA:

o HIpM

-

Yot 2% G?t HIEY HIE BlW

e 8

H2E S

n(% abnormal)

Valsalva manoeuvre,

10/67(14.9)

5/31(16.1)

*M MR 7=
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1MXHEMAHT) Hotaling(2016)
o Appstizvp 0|12
HtEY
o M EXHZF AT
o ATCHMAL
- M3 Y8kt 01, CCT Close-out Al7|0f CAN £&3t X} = FSD 153, no FSD 218
3
- M18 Y 8K 04N, EDIC year 13/14, 16/17 AEO0IA CAN SX3t Xt = Ul 1729, no
Ul 3994
- FSD= FSFI-RZ WII510 >22.7591 AL FSD7F Q= 402 oot
- Ul= SSIZ H71510] 3-12%4Y A2 UI7} Ql= 2O = Wkt
No FSD FSD p
CHAIRE 218 153
HAZ(MI) 47.7+6.7 51.847.1 {0.0001
zE 157(75) 124(84) 0.04
ENESSE] 28(13) 13(9) 0.2
SiK 55 86(41) 65(44) 0.6
BM| 28.2+6.0 28.2+5.4 0.8
S HZ 87(41) 94(64) 0.0001
iapeds e 32(15) 27(18) 0.4
X|tsl UTI 39(19) 23(16) 0.4
No Ul ul D
CH &R 399 172
A 50.3+7.4 51.6+6.5 0.1
4s 269(70) 116(69) 0.8
S 5412 44(12) 22(13) 0.6
X S5 161(42) 58(35) 0.1
BM| 27.9+5.5 30.1+6.4 {0.0001
HZ 216(56) 105(63) 0.2
2HES 63(16) 35(21) 0.2
XIS UTI 60(16) 33(20) 0.3

« SMEAL:

=]
et

- X|H: Valsalva ratio
- QARG 15
HPZI-OLY o OHHY: olZeis

AR

no Ul

ul

399

172

CAN measures at DCCT closeout
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1XMXHEMHAT)  Hotaling(2016)

Valsalva
ratio<1.5 11(6) 66) | 05 | 26(8) 6(4) 0.1
Composite
CAN** 12(6) 12(8) 0.4 36(10) 15(9) 0.9

CAN measures at EDIC year 13/14

Valsalva

v 43(24) | 3327) | 05 | 76(24) | 57(40) | 0.001
gszfs”e 46(23) | 45(31) | 0.07 | 106(29) | 6842) | 0.004
CAN measures at EDIC year 16/17

Valsalva 55(29) | 53(39) | 0.05 | 116(33) | 7146) | 0.005
ratio<1.5 ) '
gszfs”e 6130) | 60(41) | 0.02 | 142038) | 72(44) 0.2

**Composite CAN defined as R-R variation {15 or R-R variation between 15 and 19.9 plus a
Valsalva ratio<1.5 or a supine—-to—standing drop of 10mmHg in DBP

CAN, cardiovascular autonomic neuropathy; FSD, female sexual dysfunction; FSFI-R, the female sexual function
index; SSI, the Sandvik severity index; Ul, urinary incontinence
WS PSS
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1MXHESTALE)  Jassal(1998a)
. AR g
AFEM
. P BROER
. oA
- CAPD 2tAt 239 CHAA 23H
- OIEE S%  HEHOE B HYE Xt
- NeP|&E: AEEX| 2 T HH0| = X T YESO = AFFHO| Qtel= Xt
/RIS O HIO| <0.001 72, AME B2 AUMIS 2210 U= X
S B =z
Okt =, & 23 23
g4 2y 16:7
o3, A, WA(HL) 44.4(22-70) | 43.6(23-72)

< SMEAY

- X|E : Valsalva ratio

- AR 1

B == p
Valsalva ratio H|&A HIE, n(%) 3(13) 1(4) NS

CAPD, chronoic ambulatory peritoneal dialysis; NS, not significant

*H 1NX7|E
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1MXHETAE)  Kim(1998)
L S e =l
ARy
o ATAA!: ATHHHIIAL
o OHAAL
PD MSA p
CH-& A= 26 11
/4 11/15 6/5 0.719
Y 61.6%£9.9, 40-77AM 66.8+7.48, 55-78 0.128
- PD 7|Z: United Kingdom Parkinson's Disease Society Brain Bank ZI&7|&0 et
definite IPD X2+ 25}
- MSA 7|Z: Quinne| I 7|& & Akg Mg S48 Mest LIHX| 7|&E2 2 probable MSA
£ SN = SXEE MSA A0 ZESHAI
ey

- Moz

© oY RYUOIL 72 180mmHg 01, 0[247] &

IS}
©
o
3
3
T
«Q
=]
0x
ro
o
>
1
rlo
re
-
2

I

-1 90 I, TY FEEE, XM S NetdVIs0 S 0IE = Us HEE L
T 2AEE A0 A2
- AEHEAL HE Ao
ST H2

o SAHZAL: TAHY

08
al
njo
=
bl

- X|E: Valsalva ratio

- Valsalva ratio H|&AH|S

PD MSA P
12(46.2%) 5(45.5%)

Valsalva ratio H|ZAN HIg

MSA, multiple system atrophy; PD, Parkinson's disease

*H KA 71
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1MXHESTAE)  Kim(2014)
o ARSI SH=
HAREM
. I SRHET o
o ATLCHAXL
- OH 1599, NCS 549, POTS 623
OH NCS POTS P
CHA R, & 159 54 62
S o2 M|, W+ EZE | 67.1£12.3 | 50.1+22.4 | 32.0+14.7 | {0.001
i N LM HIS, n (%) 102(64.1) | 26(48.1) 34(54.8) 0.090
o SNGAL LA
- X|E : Valsalva ratio
- AL ERUS
ITZ-oRMY . OFHN: OIFYUS
o Bty
- SRt Valsalva ratio &AL H|g
Hga-saby OH NCS POTS P
Valsalva ratio
abrormality. (%) 51(32.1) 6(11.1) 4(6.4) 0.001

NCS, neurocardiogenic syncope; OH, orthostatic hypotension; POTS, postural orthostatic tachycardia syndrome

* MK 71
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1MXHESTHAT)

Lai(2019)

L

. SRR Cfe
. A : TEREI} oI

o SR
- M23 S ekt 2389
- M7z

- CAN I Modified composite autonomic scoring scale 01&, 28 0|&2 CANCE XIH

T = Zat
0 Normal
. 1 HR_DB mildly reduced but ) 50% of minimum
Cardio-vagal

HR_DB reduced to {60% of minimum, or HR_DB and VR

both reduced
3 Both HR_DB and VR reduced to {60% of minimum

sub-score 2

0 Normal
Early phase Il reduction between 20-40 mmHg
Adrenergic 1 MBP(30-40 mmHg for those older than 50 years)
Late phase Il does not return to baseline
sub-score

2 Early phase Il reduction ) 40mmHg MBP
Early phase Il reduction ) 40mmHg, with absent late

phase |l and phase IV

AUC
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1MI(SHAT) Lai(2019)

| Valsalva ratio | 72.3% [ 64.5% | 0.764(95%Cl 0.689-0.938) |

AUC, area under the curve; CAN, cardiac autonomic neuropathy; Cl, confidence interval; Sn, sensitivity; Sp,
specificity
*H AKX 7 1E
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1XXHETHE)  Mendivil(2016)
o OEITP SEH|O0f
HAEH
o A XTI
o AATCHMAL
- H2g G2kt 1649
- O 1 61.4+9.54,
- A 00 51.9%(809)
- HiR|7|&
i) CHE 2019 MEYE TIHE2 (A=A, 54, LS E= APVHH)
i) MB2, 755, 670 ojLjol 24 MZEME
i) SCMHY YHelE, AETEEMES, ZHEX| U2 AM7ISKGIE Ee deiE=sE, Hl
Y S D UE HEF FRF, MM, MRS,
iv) X220 761 £57|E20] 160mmHg O[A401 AL, 0|2t7|&2f0] 100mmHg 0|
e A0l EL,
Ct

- CAN ZIH7 |z o2l AL B0IIM Z[A 174K AN S2 HIHSZNRl 32
i) R-R interval variation during 6 cycles of deep breathing,
ii) R-R variability during a Valsalvamaneuver

i) R-R interval variation after a rapid change from lying to standing position

HPFI-OHY - oI oITuS
. iﬂl—*o‘l

PPV
26.9%

NPV
81.6%

Sn Sp
75.7% 34.5%

Valsalva ratio

CAN, cardiovascular autonomic neuropathy; NPV, negative predictive value; PPV, positive predictive value; Sn,

sensitivity; Sp, specificity

*M MR 7=
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1MXHEIAE) Metwalley(2018)
. ATAYIIP OHE
APEY
o I EAHAL A
o PO
- B O ¥ HAHE 60F(&A), tIET 409
- X2 AR EEEN Ot 3IECE Lis
e EE

Group 1 children with good metabolic control

Group 2 children with intermediate metabolic control

Group 3 children with poor metabolic control
- B XHT|E: the criteria of American Diabetic Association
- A E4  YERIEHOIM HE, dE, BMI, Ar2|ZHIA 28] IEAZ] et XAt
- Hel7|E
i) MM 20| Mg AEdldr s A0l e & 5 U YT SN HEE Xt
i) St = 2|50 FEE E o Us YT ASS 2850 U= A (HIEF A,
theophylline, Z&N SEE, Mt Y22H|, SEHY o=, OIERT 5)

BRI

i) AT A BHWO| LIELE= S40] U= At
iv) X[ 220 Szl Hao| QUH Xt
v) Ablnt 20| AEMEHE FABSH0| LIEHLLE AN X2AZEE0| Ofd THE /el =] 9
=4

vi) 77 |2S0 NEFEY E= AELSO0| LE 32
X

(=2 ¥ e P
CHefAt=, &8 60 60
Ay, B+ HEEL 15.1+£3.3 14.00+3.08 0.378
dE, 8/ 21/39 12/28

o SAHGAL: LA
- X|H : Valsalva ratio

- AZ 1.7

RS

. iﬂl—*o‘l

- 112 Valsalva ratio |4} H|g H|wZ}

SR =+ group 1 group 2 group 3
HIXAH|Z 18(30%) 3(7.5%) 5(13.16%) | 10(58.82%) 3(60%)
total 60 40 38 17 5

*M MR 7=
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1MXHESTAE)  Miglis(2017)
L
HTEM
o CIAA : BXIHAR AT
o CILOHAAL
- POTS 209E, POTS+hEDS 20H
POTS POTS+hEDS P
Chiadkl, B 20 20
b A, Al 25.5(19.0-34) 29(22.25-32.75) 0.776

o SAEAE:

- X|H: Valsalva ratio

o SXELE Valsalva ratio HIEAHIE H|

POTS

POTS+hEDS

alsalva ratio, % abnorma
Valsal tio, % ab |

0%

10%

POTS, postural tachycardia syndrome; hEDS, Ehler-Danlos syndrome

*H KA 71
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1MAHETAE)  Moy(1989)
L A 01
HTEM
o AN SANAR A
. ormthRt
- S SR 499, 7|EF AEHES 2K 27
AT . FTA by

-X

|H : Valsalva ratio

SIXI 129 Valsalva ratio H|&AH HIE H| 1

S BAt

7|Et MBES SR

Valsalva ratio H|&A H|&

32/46(70%)

10/29(34%)

RS PR ES
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1NXHSmAE)  Netten(1995)
o AFEETP HEE
HTEH
o CIFMA : EXHAR AT
o CIFOHARE
- M7 S} 228, 42 EZ 239
m7IEH 2kt
== NEMBHTZISEO | XSMEHT|SEON total
St ojstt
CHat At 23 5 17 22
=2/ 11/12 2/3 11/6 13/9
HZ(MD) 55.7+8.5 61+12.9 55.8+10.6 56.3+10.8
o 1HpEy o SAHGAL: LA

- X|& : Valsalva

ratio

- oAzt oigge

O

HA + L_HHADO

X MELFATISHO= OF2H2 57HK| HAt &5 & 27HK] OlS0|M BIZY 2t L2 2= F9

Heart rate response

Forced breathing

Standing up

Valsalva manoeuvre

Blood pressure response

standing up

Sustained handgrip

. §I’_I—g

- X2AEA 7 |s&0] R0 M2t Valsalva ratio HIEA H|g H|W

Parkinson
with autonomic | without autonomic
dysfucntion dysfunction

Valsalva ratio
H| A HIE

4/5(80%)

3/17(17.6%)

*H XKL 71E
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1MX(ETAHE)  Novak(2022)
o AypR=vb 0=
HAEY
o CIEY  SAMHER A
o CIFICHAAL
- POTS 109, PASC 99
POTS PASC POTS-PASC, P
g 36.3+9.8 | 35.8+7.3 0.993
F 9(90.0%) 9(100%)
of-1H}tH A N(O
| A N(%) M 110.0%) 0.999
LN FAN
- X|E : Valsalva maneuver
- LAt oIEsS
HAFT-OLHY  « O OIFYS
o« by
- NS HIEA HIE | Eat
HApZdn-gity PASC POTS
LAHIHO = Q15 H|[H 42l AUHS Tt 2HE Of=e
HosmMoue = 9(100%) | 7(70%)

PASC, post acute sequelae of coronavirus disease; POTS, postural tachycardia syndrome
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Ogawa(2006)

g

o

Jm

. omAgEIp Y

iR =7 =N 8 BN

- Sk Btz YYHES L HES 70| Tt Ofl SHAZ L=

AT
=

12 (12 |olo

=]
=

)}

<

=
02 |02 |02
O |0 |0F
0l 01 {0l
==
O |0 |0F
Ol |OIM |Of
TN M40 (4N
0 (=2 |gQ
ojo | ©! |ojo

I

30

ojo

Lo |2

J

o

DMA-1

DMA-2

10

13

KL=
w

38.5

39.0

o SNEANH @ AP
- X|E : Valsalva ratio

- ARG 1.2

DMA-0

DMA-1

DMA-2

Valsalv ratio H|ZA HIg, %(n) 6.7(1/15)

30.0(3/10)

53.8(7/13)
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1MXHESTAE)  Oguanobi(2012)
. TR Lolx2iof
e
o QiFEA : EAER AT
. oTOfMK
- SAEER BIY 2K} 629, 0| 5 CAN St 2t 44F, CAN SIotK| 242 2tAt 189
CAN+ CAN- p
AZAD 28.34+5.79 28.00+4.97 0.817
38
=] 23(52.27) 8(44.44)
O 21(47.73) 10(55.56) 0.780
| 44 18
*The inclusion criteria for the patients were:
(a) haemoglobin genotype SS on haemoglobin electrophoresis and
(b) age> 18 years.
BRI

*Patients were excluded from the study if they had any form of crises in the
preceding 4 weeks, any symptoms or signs attributable to acute illness, history of
use of tobacco, presence of congenital or acquired heart disease, excessive use of
alcohol (i.e. more than 16 g of alcohol daily), history of drug addiction, diabetes
mellitus, hypertension, pregnancy, renal failure, presence of other forms of
haemoglobinopathies, any drugs that can affect the autonomic functions (e.g.

antidepressants, diuretics, antihistamines, cough and cold preparations, aspirin and

caffeine intake) and severe anaemia (haematocrit{18%)

=]
et

LN FAVN
- X|H : Valsalva ratio

- AZE: 1.10

ATI-OY - o olZels
. iﬂl—*o‘l

- CAN $50f| M2t Valsalva ratio H|ZA H|E H|w

CAN Sttt

CAN OS8R | p

Valsalva ratio H|&A

HIE, n(%)

40(90.91)

1161.11)

0.01

CAN, cardiovascular autonomic neuropathy

* M IMA 712
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1MX(EHAT) Pavy(2010)
o Qyadlimip: OHA
A7EY
o QiFEA : EAER AT
o CILOHAAL
- MY St
Group 1 Group 2
203 AEMEEXIE AsMEEHIE
AR, B 147 84
A Y, M|, B+ HEHA} 49.8+12.2 49.6+11.3
Ewing Score 1-2 )2

« SHMAAL: T

=

- X|H : Valsalva ratio

- 127t Valsalva ratio HIZA HIE H|

Group 1
58%

Group 2
94%

Valsalva ratio H|&A! H|S

*M MR 7=
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1MXHETHT)

Pavy(2018)

4

dm

A7

. CRAYRIP TYA

o G NHEE/E

o SFOEA
- MSA-P 623, If71=8 963
o SAPAE:

- X|E : Valsalva ratio

- QUAZE : Zh IZOIIA| 5%0|Pt 12S HIH

=7

AtOZ 7}

o —

x
T

MSA-P

IIAE

p
0.0032

Valsalva ratio H|&AL H|&

39(78)

48(53)

abnormal EwS(>2)

52(84)

56(58)

0.0008

EwS, Ewing criteria; MSA-P, multiple system atrophy—parkinsonian subtype
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1MAHEHAHE)  Pop(2015)
o Qdl=mup 0=
L
o QiFEA : EAER AT
o FOHYAL
- AE SeA0|HA SEd YHES0| gL Zaerel 22 DCCTH S5¢t a2
SHHZE A 220] M2t no LUTS or ED (284), ED only (193), LUTS only(61), ED & LUTS
9702 12
- EDIC: DCCT i+ 88& FHIHSH= A+
No LUTS or ED only LUTS ED&LUTS
ED only
oy ChatXte=, B 284 193 61 97
i 49.3+6.3 | 52.9+6.2 | 51.4+6.7 | 55.7+5.7 | <0.0001
o SAHGAL: LaHHE

- X|H : Valsalva ratio

-AAZE: 15

% CAN HIES 71&

R-R variation {15 BE= 15-19.9 0|11 Valsalva ratio<1.5 = LA2(0 A 7|ZHA| 0|27 &

20| 10mmHg Eo{El 22
AAZI-oMHY - T USRS
. §_I’_I—g

- B4 Q20| W2t Valsalva ratio B4} HIE, CAN H|EA H|E H|W

total | NOLUTS 1 eponyy | WUTS 1 epgiuts | p
or ED only

IPSONES 635 284 193 61 97
DCCT Closeout
Valsalva
atio<15 55(10) 20(8) 22(13) 5(9) 8(10) 0.4
Abnormal
CAN 45(8) 14(5) 15(8) 4(7) 12(14) 0.06
Function
EDIC Year 16/17
Valsalva 181
atio<15 (33) 62(24) 63(37) 19(35) 37(48) 0.0005
Abnormal 230
CAN _ (37) 70(25) 85(45) 19(33) 56(62) <0.0001
Function

LUTS, lower urinary tract symptoms; ED, erectile dysfunction

*M MR 7=
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1XMX(EHAT)  Raul(1995)

S E

Pign=r
o QCIFVMA : RITHEIIOIH
o CIFLTHARE
- CANZ SHist Yl 28Xt 16%, 712U EZ 159
= S o=z
Ex DM & CAN AgHEe
CHAIRE 2~ & 15 15
e g4, o/ 8/7 6/9
LIO|, M|, (L) 35(24-48) 32(26-40)

o SAHGAL: LA
- X|H : Valsalva ratio

- QAAIZE 1

Sn Sp PPV NPV
Valsalva ratio 0.6 0.8 0.75 0.66

NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity
VS INPSYN S
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Ravits(1996)

o7

-

Jm

. oTAETIP 02

o SEA  UHHEIISH

- TR}
- MSA 109, PAF 7H

MSA

PAF

AR 2, 3

10%,

78

g4, g0

7/3

1/6

A, M, Bo(H2)

61(45-70)

60(45-76)

« SMAAL: T

- X|H : Valsalva ratio

Sn Sp

Valsalva ratio

100% 71%

MSA, multiple system atrophy; PAF, progressive autonomic failure; Sn, sensitivity; Sp, specificity

*HAXAL 712
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1MXHESTHAT)

Riley(2003)

HTEY

e e
. O : BROER ¢

. CIRORS
- MSA 144, PD 199

MSA

PD

ChAIRES, 14

19

H
o
AF, M|, St + BEHA 66+6.0

69+9.9

o EMTAL: LA
- X|H& : Valsalva ratio

- YA ERE

. Ry oi3els

. iﬂl—g

- SIXI2 Valsalva ratio H|Z4) H|g H|W

MSA

PD

Valsalva ratio H|&A H|E 5/8(62.5%)

14/18(77.8%) NS

MSA, multiple system atrophy; PD, Parkinson's disease

*H XKL 71E
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1XMX(EMAE) Sahin(2006)
o QGEETP BT
APEY
o GIFEA  RTHEIIAT
o AT
- ObY MEH SIXE SHEM St 40B(HAM/E4: 16/24)
o SAHGAL: LA
- X|H : Valsalva ratio
- UAIZE
o MIOHFAA: SEZEAL
- UAIZ  AEEAIEHE S A E4 5 0|4 32 AT
e
Normal Borderline Abnormal
VR >1.21 1.11-1.20 <1.10
HRVDDP >1.5 11-14 <10
HRRSU >1.04 1.01-1.03 <1.00
BPRSU <10 11-29 >30
BPRHE >16 11-156 <10

VR, Valsalva ratio; HRVDDB, heart rate variation during deep breathing; HRRSU, heart
rate response to standing up: BPRSU, blood pressure response to standing up;
BPRHE, blood pressure response to hand grip exercise

Sp

PPV

NPV

Valsalva ratio b4

80

95

20

NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity;

* M IMA 712
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1MXHEMAT) Sanya(2004)

= s WIDNEI

APEY
o AFAA : SXOEZ AT
o IICHAKL
- OFY MEH 2K 60HCOE 0| 5 CAN st 39%, CAN 0|58 213
SRt
CHat Rt 60H
Pl 39+13(18-57)
o EMTAL: LA
- X|E : Valsalva ratio
HFEH
FTEE oo iz

O= Rt
Deep breathing
Heart rate response to Valsalva manoeuvre
Posture
Handgrip
Blood pressure response to
P P Posture

BHO{520i| T2 Valsalva ratio H|&4 H|E H|W

CAN+(n=39) CAN—(n=21)
Valsalva ratio 24(40) 5(8.3)

CAN, cardiac autonomic neuropathy
*H MR 7|
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1XMX(EMTAE) Schmidt(2009)
. ATAYIIN S
e
. QIR BIGIER o
o CILOHAAE
- MSA 383, PSP 32%, PD 269
MSA PSP PD
ALK 38 32 26
il 62+8 66+7 65+8

« SHMAAL: T

- X|& : Valsalva ratio, phase II-IV

o

- QA2 Valsalva ratio®] AL 7|Z0 St

b
AL ZH)

)
[e]

eS|

(i

0x

Be! faut
HR=

r
ojo

1+

=gz 817y

ol

|
fo
0

HIE Hlu

M

MSA

PSP

PD

Vasalva ratio 81%(21/26)

62%(13/21)

71%(17/24)

Pathological phase

[I(missing phase IlIb) 50%(13/26)

24%(5/21)

33%(8/24)

Pathological phase
[V(missing BP
increase)

81%(21/26)

38%(8/21)

80%(19/24)

MSA, multiple system atrophy; PSP, progressive supranuclear palsy; PD, Parkinson's disease

* M IMA 7 IR
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1MXHESTHE)  Sohn(2017)
o QT TP ot
HTEH
o QAN SRICHEE AT
o ILCHAKL
- A2 Y SR YA CRINZSE SIRt2 SFN 42, MFN 40%
- DPN ZIH7|Z : NSS, NIS, IENFD, QSART ZAIHIA 271 O HIHAY AL R
- SFN ZIH7|& : [ENFD and/or QSARTZAIE Salf Rt
- MFN ZH7|ZE : NCSOlA= Ha Z200[Lt THE AN = HIFYOE L2 32
- He7|1E
o1ty Ll AMAESZ Of7|Al7 = THE Het0] JQALE MMY AMAEES HH0| U= 42
Total SEN MFN p
CH &R 82 42 40
oy 60.7+10.7 62.7+8.4 58.6+12.5 0.086
~EEHY) 47:35 25:17 22:18 0.681
o SAHGAL: LA
- X|E : Valsalva ratio
- AL SRS
HAPZD-oIHY . oMM AFRIS
. iﬂl-Ao‘l
- SFN, MFNZt Valsalva ratio H|&A} H|€ H|
HAZ-g 1t
SEN MEN p
Valsalva ratio HIEAH|E, n(%) 12/37(32.4) | 7/33(21.2) 0.295

DPN, diabetic polyneuropathy; IENFD, intraepidermal nerve fiber density; MFN, mixed fiber neuropathy: NCS,
nerve conduction studies; NIS, the Neuropathy impairment score; NSS, neuropathy symptom score; QSART,
quantitative sudomotor axon reflex test: SFN, small fiber neuropathy

*HAXAL 712
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1XMX(EIAHLE)  Stewart(1992)
o Qgpdi=V: 0=
LB
o ATAA KA A
o CIICHAAY
- DSFN 409, HNEZA0E22HHS 19Y, CIDP 9%
DSFN Monoclonal gammopathy CIDP
Chadkl, B 40 19 9
A, M|, Br(E) 57(22-82) 63(36-81) 62(41-75)
BTEE L o s
- X|E : Valsalva ratio
- ARG Y= O &
o 10-40 41-60 )60
Valsalva ratio >1.6 >1.45 1.35
HAFT-OLY  « O OIFYS
. &Iy 2z
- 2Rt Valsalva ratio B[4 HIE
A Za-S ko
DSEN Monoclonal gammopathy CIDP
Valsalva only 6(15%) 1(5.3%) 1(11.1%)

CIDP, chronic inflammatory dermyelinating polyneuropathy; DSFN, distal small fiber neuropathy

*HAXAL 712
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Straub(1997)

o7

-

Jm

. RREIp Y

A THHEI AR

o APCHMRL
- i 3K} 1659

L

165

50.2+1.3

87/78

o SHEAL:

- Ewing criteriasOil A 5%0| 2t HIPAOZ 7t

Ewing criterias

A B C
Valsalva test | {bth percentile | )5th and {10th percentile | >10th percentile
abnormal 55+10.4
borderline 55.5+14.9 69.5+5.3 42.0+4.2
normal 35.6+17.1 52.1+£12.9 47.4+16.7
e HIWZHA

- CAN ZAHKheart rate variation during six deep breaths, Valsalva test, heart rate

response to standing up, systolic blood pressure response to standing, 0| & 171 04

OlM HIEYCZ LiZ H< CAN TIH)

Sn Sp PPV NPV
Valsalva ratio 30.4% 98% 100% 84.5%
CANZAAL 44.8% 92.8% 96.3% 69.6%

CAN, cardiiovascular autonomic neuropathy; NPV, negative predictive value; PPV, positive predictive value; Sn,
sensitivity; Sp, specificity
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1XMX(ETMAE)  Sundkvist(1981)

. ATAYIIN A

HTEY
¢ P BAIER O
. PR}
- QI&2l OFEY Y BAIR NBUPHS SH0| B X 523, 0 5 LEAYYE SHZ
o, OISR 263
© Bl LA
BRI

- X|E : Valsalva ratio
- gt 1.18
o H|WZAAL: SEAL

- E/I ratio, Valsalva ratio, Acceleration index, Brake index

- X E4AIHHE Q20| M2 Valsalva ratio ™A H[E

YFMAHS O|SHIE YMNZHS SHIE
A AN -S A Valsalva ratio, n(%) 3/26(11.5) 6/26(23.1)
1 abnormal test 7/25(28) 7/21(33.3)
EgrHAL | 2 abnormal test 1/25(4) 1/21(4.8)
n(%) 3 abnormal test 0/25(0) 4/21(19.0)
4 abnormal test 0/25(0) 2/21(9.5)

*M MR 7=
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1MXHESTHAT)

Sundkvist(1982)

L

. ATAYIIN A

o GEA  SAEE S

o SR

-
- Ol&?l OEH Y

fon

(KA1

M

AN

PN

ChAS AL 17%

24

A, HHR(ES) 56M|(32-76M)

52(35-74A))

olgblE 3y

129

o SAHGAL: LA
- X|E : Valsalva ratio

- AZ . 1.18

- PN, AN 7t Valsalva ratio H|["H4 H|E H|W

PN

AN

Valsalva ratio HIHAH|E 7(29.2%)

6(40.0%)

AN, autonomic neuropathy: NS, not significant; PN, peripheral neuropathy

*H XKL 71E
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1MXHESTHAT)

Sushma(2021)

L

. oRAYEIp ol

o SEA  UHHEIISH

. CIThAR}
- QISR 141

Am
ox

- AREBAEA VIS0 2 JE0|L S0| ST SEX| 2 &t

- M7z

) A2HEES, YA MY AEMEES B 58 2E A

ol
i
45

HEAESH &

rir
Y
o

i) clonidipine, propranolol, cisplatin, vincristinelt 20| X+&
2 YT AdE EEA AL
o SAHTAL: LaHE

- X|E : Valsalva ratio

- Deep breathing test, Valsalva ratio, Orthostatic test(heart rate), Isometric handgrip

test, Orthostatic test(blood pressure), Ewing classification2] siA10f| M2t XFE A7 |SA
Of ZITt
Aoty - QMY OIERIE
. §_I‘_I—g
- AEAZA 17 |SHo BT HE Ty eky
Arza-gaky
Sn Sp PPV NPV | Accuracy p
Valsalva ratio 68.6 82.1 90.9 50 72.3 <0.001

NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity

*M MR 7=
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1MXHEmAE)  Tandon(2015)
. maERIp ol
HAEY
. ST BT O
o ATLHAAL
- MSA-P 16%, MSA-C 373 CHA
ATWEH o B sy

- X|E : Valsalva ratio

- AL 1.5

. OIFA: TS

- BtX}27t Valsalva ratio H| &4 H| H|W

MSA-P

MSA-C

P

Valsalva ratio HHA H|E 12/16(75%)

34/37(91.9%)

0.095

MSA-C, multiple system atrophy—cerebellar type; MSA-P, multiple system atrophy—parkinsonian type

* M AXMAL 712
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1MXAHETAHT)  Yeh(2005)
. GmasEIp O
APEY
o QIFEA  AHHEIIT
o IICHAKL
- Machado-Joseph Disease 15%H, AUUAT 34H
SRt ix=
CHAIRE 2~ & 15 34
a4, 9/ 4/1 15/19
oE, M, B+ HEEXL 40.2+13.2 39.7+14.3
T I P
SIXtE, tEE 25 MEEE T 25HES2 00| thst AE SHLGHZHAE =017t
= Xt
- NEAEAY IS0 G2 E 5 VU= HNEHA &E S PN o S8t A= S
o SMGAL: LAHHY
- X|E : Valsalva ratio
- AAgt HERE
Aoty - QMY OIERIE
. §_I‘_I—g
- S, A 712 2 ENEY
o175 kA
o1+t EJ-I' B.J-I‘o Sn Sp PPV
Valsalva ratio 64.3% 66.7% 64.3%

PPV, positive predictive value; Sn, sensitivity; Sp, specificity
*H AKX 7=
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1MXHELAT)  Yuan(2018)

. ATAYIIN 52

ARy
o CIEA : ZITHEIIH
o CILOHAAL
- G 3Xt 103HE 0] & CART positive o 42%, CART negativer 619
CART positive group | CART negative group p
CHAAR, B 42 61
o, M, B+ HEEX} 59.46+1.85 54.91+1.65 0.063
o1y % CART : Valsalva ratio, HRB, HRS O| Z0{|A] 271 O|2F H|=AH 21t L2 AL negative, 2
[ od

JH B2 371 HIFAF ZT} LI A2 positiveE HO|
o ST AR

- X|E : Valsalva ratio

- 97
o HOHZFZAL: CANRS

- UAIZE: 20.5, 16.5

CANRS Azt Sn Sp PPV NPV
Valsalva ratio 20.5 5476 | 98.36 95.83 75.95
v 16.5 64 96.72 93.10 79.73
H| supple At O|2aHA] A4

CANRS, cardiac autonomic neuropathy risk score, derived from the limb ESC, gender, BMI and age was
calculated by a software algorithm; HRB, heart rate response due to deep breathing, HRS, heart rate response
due to standing up

*H AKX 7|1
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1XMX(ETAHE)  Yun(2014)
L S e =l
APEY
o CIAA : BXIHAR AT
o CILOHAAL
- M2y P 2Rt 6249, 0] T ol 2ot MELYEY St 7 625, SHGHK| 22 = 562H
Participants with SH | Participants without SH p
CHARR: 62 562
o4HlE 67.7 58.7 0.230
A 61.2+10.2 53.7£9.8 0.001
- M7z
e _ .
- B MEM, 7HEH, ASESAL 5 4Y, 2 YgEY A2 SSEES 7K1 U= AL
- M&A(eGFR 60mL/min/1.73 m?) kXt
- 53 MY Y9 MM BT R0, VB HHAMs EF, U = SER0MS 2t
A XMX|2t 20| T2 At HEE 2715k= XMEY At
o ENTAL: LAY
- X|& : Valsalva ratio
- YAZE 1.2
HPTI-OLMY - R 0TS
o 2y
- SH SHI0{E0]| 2 Valsalva ratio HIZ H|E |
40— A — - — -
v di-gitd Participants with SH | Participants without SH p
Valsalva ratio H|H
AHE. % 48.4 17.4 <0.001

SH, severe hypoglycemia

RS NP TS
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Gt 1
1XMXHETAL): Abate(1997)
HIVIE Tordu
ool 1: SHXIMEY
HIEZS
SEX}F ME S 7|S6IA 2!
[HAIRLS Olax| B L= DX BE0|U=7R
* this study was carried out to evaluate autonomic activity Egﬂl-lg
in elderly dipper and nondipper subjects with 0] 25k
hypertension by means of specific cardiovascular tests
o
2 SA-UAT EAHE Lloti=1? H OfL2
O==
oflgi~le RAE HiMIE OotA=7t1?
* Hypertension was diagnosed on the basis of the
following criteria:
1) history of hypertension and treatment with
antihypertensive drugs;
2) Systolic Blood Pressure (SBP) values »160 mmHg and/or
Diastolic Blood Pressure (DBP) values )95 mmHg.
* On the basis of history, physical examination, medical
records and, if needed, supplementary investigations, the
following conditions were excluded:
1) endocrine disorders (diabetes, pheocromocytoma,
Cushing’s disease, hyperthyroidism, etc.); M i
3 2) other forms of secondary hypertension; oL
3) cardiovascular diseases (atrial fibrillation, valvular diseases, O=2d
angina, myocardial infarction, heart failure);
4) cerebrovascular diseases (previous strokes or transient
ischemic attacks);
5) other neurologic diseases (Parkinson’s disease, senile
dementia, epilepsy, etc.);
6) psychiatric diseases;
7) severe chronic diseases, such as hepatic cirrhosis,
respiratory failure, malignancy, anemia (Hb {10g/dL), etc.;
8) sleep disturbances (insomnia, sleep apnea syndrome);
9) every other illness or disability interfering with an active
cooperation by the patient.
O|64 I;_trg
SRR MEOA HISRO| £24E 4 YTP 0%S
=3

H2 M0l i3t Sl

HOE SRR AL S, SMEA AB=H T80 ME)S 7IE5 L

O 1T
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1XXHESTAHE): Abate(1997)

m|1= Torza
A ORS
IEHE SR QANEO| RS THO| AR MBI XS 227t AEIR 0 &2
m =

Y 2: SXHHAES)
orof of JH ojdel SMAAL ALZE BR, ZZe| HA Oish 2AYSHAL.

o

[EERE

SHZAL Tholl 7|=5tl, 20| 0EA | SHME A=A 7|1E5HA 2!

BTN 2= HUEE ZAT 20 T3t FE 90| of-I=IRETP m ol
1+ H IEL SHANZL M2 TS X ) TR Cote
WHO TSt O1Z0 YRR 2 HT BELR
AR} AIBEAS B2, Oli= AFKIOl BAEIRHE=7F? N

2 S moiLe
S EE BEED

ola 0 %2

ST 48 E SR BISEO| £ 4 YR O&S
m ==

X80l st 24

STIHAISL ZAS] 48, 2T s0] 2HTH| HATST HOB P2} Qs O2s
? I
o W=y
Y% 3: HIEE ZA
HIEEAY
HUHEO) O 71550 0| Of M 231 AR JIZ5tAe
moj
1 HUEE ZAE Y TSNS Ya6| T2 2 2P [J0fLIQ
BECD
HUEE ZA 2Tk SMEA ZL0] t3t s Q0] SHNEIRIET P moj
2 o Fe ATIED FUYAZIVL MR FES R 27| G2 [ OfL|Q
WO CiSt HZ0| QURIP Of'2 KT BECE
s M
HOBE ZASL ZA| £ T ZFA0IM BIS0| Zafe 4 UTP? O&2
O
H2 M0 3t 2
Anaz] o) YOIE i FEYEPt 2H U] ST HE UB o o
27} UETR - o MRt
» non-dippert RLELIZAZE QMNZ B 4 USK ZEA5I0] moe
=

=2tz M3

g 4: AT A

HIZZIH

SHMAML FIHE HAIS X 22 NS £= (SEXUM SgE) 2X2 BOM MelE ASS 7I&otR:

[

|
SMBAS)2t HIHE HALAO

— =

| STHEAKS)2 BTEE AL AOIO) SEE AZH 21210] URETR Sone
ikt e

o
2 BE HXS2 FNAE HNS WAIR Cofe
O ga

mo|
3 BAISS SUs ATEF AE LUK 0 ofe
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1MXHETAE): Abate(1997)

WP Itz
m ol
4 BE BRI EAN| BEHTF 0ot
BECD
Je M=
OITEIRY TOIA HIZZO| Z2hE 4 UTR O&2
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atients 75 years old and known to have type 2 DM for 0] 284
2 years were studied
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2 EX-UAL AE Dot/ W OfL2
O==
o= FEES HIMIE OstA=7t1?
* XQ7|&: Coronary artery disease defined as 50%
narrowing in 1 coronary artery on a previous coronary
angiogram, history of myocardial infarction, acute coronary
syndrome, or typical angina pectoris, dilated or
hypertrophic cardiomyopathy, nonsinus rhythm, hyper— or u gﬂL
3 hypothyroidism, sustained or nonsustained ventricular g%!é
tachycardia on Holter recording, hemodynamically
significant valvular disease, and use of drugs that may
influence HR variability and HR turbulence parameters,
such as blockers and antiarrhythmic drugs, were the
exclusion criteria.
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1 * We retrospectively evaluated the cardiovascular autonomic M 0L
tests of all the patients fulfilling the following criteria O ==
, ER-UEZ 248 Leigerp oIS
* MSA, PD FOEE H|u O 2sl
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* We retrospectively evaluated the cardiovascular autonomic
tests of all the patients fulfilling the following criteria:
1) referral to the Movement Disorders clinic of the
University of Bologna between 2000 and 2013 for a
non-vascular parkinsonian syndrome of uncertain
diagnosis at disease onset;
2) absence of metabolic and cardiovascular diseases and HO
3 drugs that could affect autonomic testing; oo
3) mini mental status examination »24; O ==

4) written informed consent to personal data processing for
research purposes;

5) correct execution of the EB with an integrated

instrumental method during the first diagnostic workup

independently from orthostatic symptoms;

subsequent evaluation at least once a year until a final

clinical diagnosis of MSA-P or PD.
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o Gl Xt & clinical autonomic neuropathyZt Y=t Akt
T=oiAN 24

* The study was carried out in hundred diabetics randomly 0o
1 selected, irrespective of their cardiac, respiratory and WOl
neurological status, from the Diabetic Clinic at the O =4

Sassoon General Hospitals, Poona.
* Thirty five healthy controls, matched for age and sex,
were subjected to similar manoeuvre.

o
2 EX-UAF YAE LotRA=/1 WO e
O ==
offFA= FXHot HiKE LlotR=71?
* Patients having associated conditions like gross Sgﬂug
emphysema, cardiac disease, congestive cardiac failure 0224

and on drug therapy were excluded.
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* MSA, IPD &= Hlu O 28l
oflgCi~le RAE HiMIE Osti=7t1?
» MSA diagnosis was established according to Quinn's
criteria. IPD diagnosis was established according to
United Kingdom Parkinson's Disease Society Brain Bank
criteria. None of the IPD patients had major
dysautonomic symptoms; postural hypotension, O
3 impotence, sphincter dysfunction, or sweating problems. o
No IPD or MSA patients had diabetes, alcoholism, or O ==

peripheral neuropathy that might affect the autonomic
nervous system, nor were they taking medications(except
those for the treatment of extrapyramidal disease) that
would influence autonomic nervous or cardiovascular
function.
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e This study was a cross—sectional observational study. A
total of 300 consecutive elderly diabetic hypertensive mL
1 patients attending our hypertension center from January O Ot
2013 to July 2015 were screened, and the study W=

population was selected according to the following
inclusion and exclusion criteria

, ER-OIER S Teigerk oo
 ST-depression0| U= 18I Q= 182 F=ot0 HILEM [ 2544
offFA= FXHot HiKE LlotR=71?

* Inclusion criteria:
(1) consecutive asymptomatic outpatients of either sex aged
65-75 years with essential hypertension (SBP >140 and
{180 mmHg and/or DBP >90 and {105 mmHg at the
end of a 2-weekwash-out placebo period);
(2) well-controlled type 2 diabetes (HbA1c <7 %) with the
duration of 10 years or more;
(3) normal resting 12-lead surface ECG;
(4) normal idney function (serum creatinine (1.5 mg/dL, = o

eGFR »60 mL/min and albumin excretion rate <30

3 mg/24 h); and BOJI;L%
(5) normal plasma total cholesterol (<200 mg/dL). =5e
* Exclusion criteria: secondary hypertension, type 1
diabetes, abnormal resting 12-lead surface ECG,
documented clinical history of myocardial infarction and/or
angina pectoris, cardiac arrhythmias, valvular disease,
previous cardiac surgery, obesity (BMI >30 kg/m2), renal
impairment, active malignances, significant thyroid,
pulmonary or hepatic disease, and chronic alcoholism.
Patients on medication with anti-arrhythmic drugs and
beta—blockers were excluded.
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¢ The ratio of the longest R-R interval immediately after Ho
2 the release and the shortest R-R interval during the Qo
manoeuvre is calculated when <1.1 was considered O =4
abnormal.
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. Consecutwe patients providing informed consent were 0o
1 evaluated. Seventeen diabetic and 21 nondiabetic control W oL
patients scheduled for elective ophthalmologic surgery O =4
participated in this study.
o
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* Patients with history of previous myocardial infarction of Ho
3 less than 6 mo duration, myocardial revascularization, Qo
carotid endarterectomy, TIA or stroke, or significant renal O =4
disease were excluded from this study.
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* Cough-induced HR response was assessed in 224
control subjects 20-82 yr old (mean + SD 48 + 17 yr).
The same test was given to 235 diabetic patients 19-76 0o
1 yr old (44 + 14 yr). According to the criteria of the WOl
National Diabetes Data Group (1979), 145 had O ==
insulindependent diabetes mellitus, 85 had
non-insulin—-dependent diabetes mellitus, and 5 were
secondary to pancreatopathy.
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* In both groups, diseases known to interfere with
cardiovascular reflexes were excluded (6). Ischemic heart u 8q||_
3 disease, heart failure, valvular heart disease, and cardiac g%!é
arrhythmias (except rare ventricular premature beats) -
were excluded
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1M XHESTHAE): Carvalho(2000)

"IPIE Horan
HH 1: SHXHME
HIZ2IE]
St MEH B S TIE0MAR!
a2 HEN BE Ee 249 B20(/U=7F
* Two hundred forty—five patients with FAP, aged 28 to 48
1 years, with presymptomatic to advanced stages of the gg:ug
disease were studied at the outpatient department of =
Centro de Estudos de Funcao Autonomica, Hospital S. o=
Joao, Oporto, Portugal.
p ERUEZ PAS TenTp moLio
° TEMSH
ANS SBE0| T2t Group |, I, NI, IVE2 F26HH H|wWEA8! O 2a
o= FAES HIMIE TstA=71?
* None of the patients or control subjects used Eg:lﬁl—lg
antihypertensive drugs or other agents that could N
. . . ==
interfere with ANS function.
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1XXHESTHE): Carvalho(2000)
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1MXHE

oo E): Cohen(1987)

"viE ZoEa

AA 1:

SR

PAF 26'3', l\/ISA 36'1I

We studied 62 consecutive patients with progressive
autonomic failure (PAF) cir multiple system atrophy (MSA)
(26 PAF; 36 MSA).

We studied all patients who were referred to the
Autonomic Reflex Laboratory from March 1983 to

February 1986. The diagnosis of autonomic failure o
1 required the presence of orthostatic syncope or WOl
presyncope and sphygmomanometric confirmation of OH O ==
(orthostatic reduction in systolic BP by » 30 mm Hg or
mean arterial pressure of ) 20 mm Hg) When
striatonigral or olivopontocerebellar involvement was
confirmed on neurological examination, the diagnosis of
MSA was made. For the purposes of this study, a
positive family history of a similar disorder was
exclusionary
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1XXH(ESTAHE): Cohen(1987)

"oviE Horza

HEH st 25

. ] o srol = _ SEH =
SAUAILS ZAS] 43, Z0} SHA0] 2HTHO| SATST HOE QEpt s T WA

i Os3
BEED
%ol 3: HuEE A
EECE
ATEZO) ol 7125512 TI20] O £3EIT SMEIAR| TS5
m ol
1 ETEE A O DA PG| 12 21 2o o
SEER
HIEE A Zi FMZA 2010 et i g0l HIERETR o
2+ mE AIED BHENZIDL N2 g2 FX | G0 o
WO T3t Q1Z0| QKT 'R M BELT
e mwS
IEE ZiAlel ZAO] 48 EE SO BIS0| Z2hE 4 AT D&
BEED
M M0 et 23
B0 Of3f HOlE T TENEDE 250l TR0l M 22 2 o, o
27t A7k e 0=
+ MSA, PAF SNBR0| RSAZAE NN 2 4 USK m sy
59‘

sIH“AH-f oL H—’E %dkf% R 2 NS E= (RN A5 E) 2X2 BOM H|2IE 2=E 7|50t L
1 71 MOJOf| AlYE SAHES 7=0tAIL:

ZTHZIAHS)Q} RTEE ZIAF AJO[O] BRI AJZt ZH20] QUQ=7P Dol
A Ot
= 025
DE SIXES RATHE ZAIS HIok=7} | o
Ngs ST
ool
3 SIXISS SUS HTHE HAS WOH=TP moiLe
025
2E B} 2401 ZRERETT 0o
4 + =X EZ2: PAF 26, MSA 36, AX| ZfAHMEH 4345 3t} PAF W OIL|2
23, l\/lSA 26 O==
FENSDPE
CIRISY THHOA BS2I0| Z22 2 QL=7p m=s

0=




o 11

1XXH(ESHAHE): Fanciulli(2014)

W IIES Torzaa
S 1: SHXHRAE
HIEZS
SEX}F ME S 7|S6IA 2!
e H45A HE e AR B201A=71
* MSA 169Y, PD 169
* Sixteen consecutive MSA and 16 age- and disease 0o
1 duration—-matched PD patients with orthostatic BP W oL
complaints referring to the movement disorders O =4
outpatients’ clinic of our institution between February
2011 and October 2011 were included
oo
2 EX-UAL HAE DI/t W OfL2
O==
S e SAE HRIS Lol
* Exclusion criteria were:
(1) other major neurologic, psychiatric or cardiovascular
disorders;
(2) diabetes mellitus;
(3) connective tissue disorders; o
3 @) amyloidosis: 0 O
vioidosis: GE=X
(5) cancer in the past 10 years;
(6) Fever or diarrhoea in the 2 weeks preceding the
tilt—table evaluation;
(7) changes of the pharmacological therapy in the 6 weeks
preceding the tilt able evaluation.
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1MAHESTHAHE): Fanciulli(2014)
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1XXHESTAHE): Goldstein(2000a)

"viE ZoEa

H 1: EXHMEY

7|=3IN L

LM B2 E= FA B20|U=71
* PD 299, MSA 249, control 33H
* We included patients with Parkinson disease or CJ 0

. ) O
1 multiple—system atrophy who were studied at the 5 %!}%
National Institutes of Health Clinical Center in Bethesda, e
Maryland
o
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o A0 C+29| LHRO0| HIA|. Of these, 12 had an abnormal 0o
2 response of beat—-to—beat blood pressure during phase H ol
lI-L or phase IV and 2 had an abnormal response during O ==

both phases
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1XXHESTAHE): Goldstein(2000a)
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1XXHEHAHLE): Goldstein(2000b)

Y7vI1E Forzda
S 1: SR
HIEZS
SEX} ME S 7|50 2!
a2 HEN BE Ee 249 B20(/U=7F
1 * CPAF and orthostatic hypotension 20%, control 50% E 81'—'9
* Included in the study were 20 patients with CPAF and 0] 25k
orthostatic hypotension and 50 comparison patients. e
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1XXHESHAHE): Goldstein(2000b)
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1N XHETAE): Hansen(2017)

1= Forzda
¢ 1: BRME
HIE RIS
SEX}F ME B S 7|56 2!
a2 HEN BE Ee 249 B20(/U=7F
* Type 1 diabetes 799, Type 2 diabetes:34H
* Participants in the present study had either Type 1 or 0o
1 Type 2 diabetes according to the standard medical H oI
assessments at the outpatient clinic of the Steno O =4
Diabetes Centre (Gentofte, Denmark) between May 2013
and December 2014.
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1N AHEIAE): Hansen(2017)
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1MXHELAHE): Hotaling(2016)

"IPIE Tordu
A 1: EHKHMEY
HIZ2IE]
ShX} B SIS 7| S0lA 2!
Y22 O B2 = 249 BREORIEIP
* The DCCT and EDIC studies have been described in
detail (17-19). Briefly, 1,441 subjectswith T1IDM for 1-15
years with no (primary prevention cohort) or minimal
diabetic retinopathy (secondary intervention cohort) were
enrolled in DCCT. Subjects were randomly assigned to
intensive or conventional treatment and were monitored . 8q||_

L for a mean of 6.5 years, (range 3-9) (18). At the end of 5%!}2
DCCT, intensive therapy was recommended for all -
subjects. Annual EDIC examinations began in 1994, with
1,375 (96%) former DCCT subjects consenting to
participate in EDIC. A detailed description of EDIC study
procedures and baseline characteristics has been
previously published
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drop of 10mmHg in diastolic blood pressure (DBP)
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1MXHELAHE): Hotaling(2016)
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1XXHESTAHE): Jassal(1998a)
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» chronoic ambulatory peritoneal dialysis 239, individually

matched control subjects 23% 0o
1 ¢ The patients recruited into this study were stable on M OL|2
chronic ambulatory peritoneal dialysis in the Northern O ==

Ireland Regional Nephrology Centre and Known to have
easily controlled fluid balance.
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» Exclusion criteria were a past history of uncontrolled
hypertension, unstable cardiac disease preventing | O
3 . L . . Oofe
withdrawal of medication, ankle/brachial systolic blood 025k
. . ==
pressure ratio less than or equal to 0.9, history of
neoplasia or atrial fibrillation.
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1XXHESTAE): Jassal(1998a)
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1MXHETALE): Kim(1998)
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1 IHETAE): Kim(2014)

"oviE Horza

-1 O
22 A% BE T= 2N HE0YEIR

* We reviewed the medical records of 1368 patients with

o
1 symptoms of Ol who underwent composite AFTs and ECG at a W OHLQ
university—affiliated neurology clinic from January 2011 to 0 ==
December 2012
Sy MAZ Q5= O o
2 AR HAE Lol}=71? ™ O|'L|9
* OH, NCS, POTS EXIERE LIK0] 248! s
O ==
oflgi~le RAE HiMIE OSti=7t1?
* 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; 0o
(5) no proven structural cardiac diseases based on ECG or 0=
echocardiogram; (6) no history of significant head injury,
alcohol, psychotropic drug abuse, or psychiatric disorders
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1XMXHEHAE): Kim(2014)
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1XHXHETAE): Lai(2019)
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HH 1: EXHMEY

SR B RS 7S5 2!

aze Oiax BE E= PAY BTN

* Patients with type 2 diabetes who visited the outpatient Cyol
) . . . 0o
diabetes clinic at Kaohsiung Chang Gung Memorial =
Hospital in Taiwan were recruited. o
H 0
2 SR GAHE Olotd=1? oL
O ==
o= FAES HIMIE TstA=71?
* Patients were excluded if they:
* (1) suffered from moderate-to—severe heart failure (NYHA
class lll and IV); (2) had any type of arrhythmia that
prevent analysis of heart rate variability, or pacemaker Ho
3 implantation due to any cause; (3) had neoplastic oL
disorders; (4) had degenerative disorders known to affect O =4

the autonomic system, such as Parkinson’s disease,
multiple system atrophy, and pure autonomic failure; or
(5) had history of major stroke and (6) any other causes
of peripheral neuropathy not related to diabetes.
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1XHXHETAE): Lai(2019)
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1XMXESoHAHE): Mendivil(2016)
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o M2 FeRt 154H0|A CAN RIE

* This was a cross—sectional study of direct comparison of

methods for the detection of DSP or CAN. Patients had oo

1 a single study visit, in which they provided all relevant EO%E}Z
personal and clinical information, symptom and
sign—based clinical scores were determined, and the
Neuropad® and CAN tests were performed.
H 0
2 SR GAHE Olotd=1? oL
O ==
o= FAES HIMIE TstA=71?
* Inclusion criteria were an established diagnosis of DM2,
age between 20 and 75 years and to be a regular
patient of the diabetes clinic at the University
Hospital-Fundacion Santa Fe de Bogota. There were no
glycated hemoglobin (HbA1c) restrictions.
* Exclusion criteria were prior diagnosis of neuropathy from
any other etiology (drug-related, toxic, alcoholic or
autoimmune), nephrotic syndrome, cirrhosis, acute .8“'-
3 myocardial infarction during the last 6 months, unstable g%!é
angina, pheochromocytoma, uncontrolled hypothyroidism
or thyrotoxicosis, anemia, dehydration or fever, stroke
sequels, major amputation, vertebral disease, systolic
blood pressure equal to or greater than 160 mm Hg,
diastolic blood pressure equal to or greater than 100 mm
Hg despite medication, acute complication of diabetes
with hypo or hyperglycemia and chronic use of alpha or
beta adrenergic blockers
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1XMX(ESoHAHE): Mendivil(2016)

m|1= Torza
ARt ABEUS BLR, Ol= ARNO| HA|EA=7F?
* For the Valsalva maneuver test, a ratio equal to or lower O
2 than 1.10 was considered abnormal, between 1.11 and O Ot
1.20 was considered borderline, and equal to or greater O ==

than 1.21 was considered normal.
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1MXHESHAE): Metwalley(2018)

"oviE Horza
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| OWPS 9 BE i ox9| BR0[gEIP oo
MY Y 609, - HESSTE=E group 1, 2, 32 L= [ 2514
o
2 SA-UAT GAHE Lloti=1? WO e
O ==
offFA= FXHot HiKE LlotR=71?
* Excluded from the study were children with
(1) associated problems known to affect the results of cardiac
autonomic function such as medical diseases (e.g. heart failure),
(2) medications known to affect heart rate or rhythm (e.g.
beta—-blockers, digitalis, theophylline, thyroid hormones, tricyclic
antidepressant, anti—arrythmic drugs, atropine and its derivatives,
etc),
(3) symptoms suggesting cardiac arrhythmia documented by mol
3 0ot
electrocardiography (ECG) recording, O ==
(4) history of febrile illness in the past week,
(5) other causes which have frequent symptoms that mimic
autonomic neuropathy
but not true autonomic neuropathy (e.g. syncope),
(6) presence of ketoacidosis or hypoglycaemia during the period of
the study, and
(7) clinically manifest autonomic neuropathy.
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1XIHETAT): Metwalley(2018)

Y7vIE Torza
ARt ABEUS BLR, Ol= ARNO| HA|EA=7F? m o
* This test was carried out thrice and the average value 0ot
was considered. Scoring was as follows: normal < 1.11, 0224
borderline = 1.11-1.21 and abnormal > 1.21
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1HIHETAHE): Miglis(2017)

WPIE Hordut
¢o) 1: EXpME
HIESIH
B} MEH IS 71E0MA 2!
Y22 BSE B2 = A9 BEOIER
e Al adult patients (age > 18 years) were evaluated at the O ol
. . o]iu[=]
! Stanford Autonomic Center, and all patients were referred to u ,LJM
O E%l'e
our center for evaluation of suspected POTS.

, EA-UER S Lelgerh = ol
* POTS, POTS+hEDS O ==
SfFO+= FEESH NS Lioti=t?

e POTS patients without hEDS (n =20) were excluded if they | o
. . - . o]iu[=]
demonstrated signs of generalized joint hypermobility, as géglg
defined by a Beighton score >4/9.
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non-insulin-dependent diabetes mellitus (NIDDM).
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* None of the subjects had a history of cardiovascular

diseases or other neurological disorders. All were | O
3 L . 0o
normotensive; diabetes was excluded by testing the N
. . . . ) ==
urine, and no rhythm disorders or signs of ischaemia
were seen on a standard 12 leads ECG.
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* This was a single—center, retrospective study of consecutive 0o
1 patients who presented to BWH Autonomic Laboratory for W oL
evaluation of PASC O==4
* POTS 159, PASC 109
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2 EX-UAL HAE DotRi=/1 HOiL2
0=
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* Inclusion criteria for the study were:
(1) adult patients 18 years of age or older;
(2) documented diagnosis of COVID-19 disease by history of
positive reverse transcriptase—polymerase chain reaction (PCR)
positive for SARS-CoV-2;
(3) completion of comprehensive autonomic testing with skin
biopsies;
(4) availability of electronic health care records;
(5) satisfying inclusion criteria for PASC;
(6) for the POTS controls, matched by age and sex, satisfying
criteria for POTS10; and
(7) age and sex matched asymptomatic healthy controls were
used from our previous University of Massachusetts (UMASS)
study.
* Exclusion criteria were: | ol
3 (1) significant metabolic, and acid-b disarrangement and DOHZQ
gnifica etabolic, and acid-base disarrangement a 0 2siAl
anemia that can influence autonomic and respiratory system
and/or cerebral blood flow;
(2) evidence of cardiac or pulmonary disease;
(3) presence of disorders associated with secondary SFN or
dysautonomia (diabetes, pre-diabetes, parkinsonism,
Parkinson’s disease, history of heavy alcohol use, B12 and/or
folate deficiency, thyroid disease, celiac disease, hepatitis C,
HIV infection, chemotherapy exposure and/or cancer diagnosis,
history of autoimmune disease, and any comorbid conditions
or use of medications that have een associated with SFN);
(4) evidence of large fiber neuropathy on neurological examination
(loss of tendon reflexes or loss of proprioception) or on nerve
conduction studies; (5) the use of medications that may affect
the autonomic nervous system during testing; and (6) inability
to complete the Brigham protocol
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1MXHESHAHE): Oguanobi(2012)
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* The inclusion criteria for the patients were:
(a) haemoglobin genotype SS on haemoglobin electrophoresis and
(b) age> 18 years.
* Patients were excluded from the study if they had any
form of crises in the preceding 4 weeks, any symptoms
or signs attributable to acute illness, history of use of o
3 tobacco, presence of congenital or acquired heart O OH:|9
. ) . 0 ==
disease, excessive use of alcohol (i.e. more than 16 g of
alcohol daily), history of drug addiction, diabetes mellitus,
hypertension, pregnancy, renal failure, presence of other
forms of haemoglobinopathies, any drugs that can affect
the autonomic functions (e.g. antidepressants, diuretics,
antihistamines, cough and cold preparations, aspirin and
caffeine intake) and severe anaemia (haematocrit{18%)
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1 * Recommendations for CAN detection in diabetic patients ] 0fL|2
include heart rate (HR) response to deep breathing, blood O ==
pressure (BP) and HR response to a 5 min stand test
30/15 ratio)
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* The population included 158 consecutive patients
referredto the autonomic laboratory of the Neurology Cyol
1 T ) ot
Department(Toulouse University Hospital), for suspected =
CV autonomic failure including 62 patients with MSA-P
and 96 patientswith Parkinson's disease.
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* The DCCT/EDIC studles have been described in detail.5-7
Briefly, 1,441 subjects with T1DM with no or minimal
diabetic retinopathy were enrolled in DCCT. Subjects
were randomly assigned to either intensive or
conventional treatment and were followed for a mean
6-5 yearsh. At the end of DCCT, all subjects returned to
their own health care providers for diabetes care, but
were asked to return for follow—up visits. Annual EDIC
examinations began one year after completion of the
DCCT, with 1,375 (96%) subjects consenting to
1 participate in EDIC.6 Of 761 men enrolled, 746 ESIIL—IQ
completed the DCCT in 1993 and 720 (97%) elected to [ 284
participate in the first annual examination of EDIC in
1994,
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* Subjects with a history of trigeminal neuralgia, cardiac
arrhythmia, coronary heart disease, renal failue,
alcoholism, or who were under treatment with u (())HL
3 vasodilators, beta or alpha adrenergic blockers, adrenergic S%s_;é
stimulants or any drug capable of modifying heart rate or
blood pressure were not included. None had diseases
other than diabetes that may cause neuropathy.
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* The positivity of two of the aforementioned tests(deep
breathing heart R-R interval variation, Valsalva maneuver, H O
1 heart rate response to standing, blood rpessure response Ooi
to standing, atropine intravenous injection, face O =4
immersion reflex) was considered a gold standard for
the diagnosis of diabetic autonomic neuropathy.
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* The study was performed in 40 patients with CRF on
hemodialysis with a female/male ratio of 16/24. Patients
with end-stage renal failure undergoing regular Co
1 h dialysis treatment three times a week for 3-4 hours DOH;_|9
emodialysis =5
was enrolled. Seven of 40 patients had hypertension; in
the remaining 33 patients, blood pressure was well
controlled without antihypertensive drugs.
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* None of the patients had either a history or a laboratory
finding suggesting diabetes mellitus or any other etiologic
cause of autonomic neuropathy. Patients with a history or Ho
3 laboratory finding suggesting uncontrolled hypertension, Qo
myocardial infarction, congestive heart failure, O =4
adrenocortical failure, amyloidosis, porphyries, neurological
abnormalities, reflex sympathic dystrophy, chronic alcohol
abuse, and other central effective drugs were excluded
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* None of the subjects had clinical evidence of diabetic
3 mellitus, coronary heart disease and congestive heart ;g:ug
failure. Neither the patients nor the controls were on s
. . _ O =4
medications that could influence the cardiovascular and
autonomic nervous system.
AR OIS
SR 1RO BIERI0| =2 4= U= ==
O ==
MO 3 23
ToHE SRR A ZAL B4, SAMAAR ARBSES 2|1 ME)E 7I85tAR!
e ORS
LA SR QIAAE0| 2o 0| IMERE0| MelolK| 42 2247t U=7F? O==2
. %_é_})kl
Y 2: SHAAES)
QroF ot 7H o2l SIHAAMIE MEE AL, ZZto| ZAL| CHH 2SN,
HIZESE
SHMBAO CHall 7|=0td, J230] O{EAH 451 SHAEIE=EA| 7 =0t L!
O
1 SAGAL Zite HIIHEE HA 200 tHet FE glo| M =U=I1 Oofe
O==
A7 MBEIAS 22, 0= AP0 BAIEIRH=TF o
2, ojzoie W02
e O ==
e O3
BTN 48 EE SO HIZHO| Z2he 4 UTP O&2
=3
HBMO| 3t S
al AL ABH Z7l 5l O 5| T1XFO| BHAIRIE T AFQ|SH © ol et ORS
SMBAIRL ZAtS] o, At oiM0| 2 DEC| MEF M0 227} QU= Nwo
o i |
all m=s
Yo 3 HIEZ A
HIE2S
TOEZO0H| CHo 71&0t) J240] A 3= SHAE=X] 7 1E0HAL!
O
1 FIHE A Uiy HEAEE ot 282 A 22717 QoL

0=




HH: 35

1M XHEZHL): Sanya(2004)

HoviE Horza

TUHZE A 2= SMHA Z200] thet FE2 Glo| shME A=
* CRFE CAN 0{£2 28t IE0M= CAN O ZIH 7=
SMAAZZ ZLetE o
2 * Heart rate response to deep breathing, Valsalva H oI
manoeuvre, posture; Blood pressure response to O =4
handgrip, Posture, H|IZ&Z1 247t 371 Ol &< CAN
positive
AR OIS
TUHZE ZARL AA| 3 = ZoHA0IIM HIEZ0| =24E = U=/ =3
O ==

e ORS
O=s

m ==

HIZZIH

SHMAML FIHE HAIS 2| 22 S £= (SEX0M SgE) 2X2 BOM HelE ASS 7|&otAR:
SMEAMES)2t FUHZE AL ALO[2] AIZH ZHA1 T ALO[0f] AllE SH#S 71E0HAL:

W O]
1 SUHHAS) FHOHE AL AOIOf FESE AIZE ZH0] UU=71 OOt
o=

WO
2 DE XSS HUHE HAS UHEIR Qo=
B

m o
3 BAISS SUR HIEZ FNS WY Coe
BEEE

W O
4 RE AL EM0| ZetE U=t aoe
O==d

Ol LIS

‘I’l =5 . =]

Sl IFHOIA HIZHO| ZefE o~ U=7F O=3
o=




HH: 36

1XMXHEHALE): Schmidt(2009)

"IPIE Horan
HH 1: SHXHME
HIZ2IE]
SHAL MEH HIE S TIE0MAR

Y22 O8N B2 = X9 BREOIEIP

* MSA 384, PSP 324, PD 264, control 27%

* In this study, 38 patients with MSA, 32 patients with

PSP, 26 patients with PD, and 27 healthy controls,

1 matched by age and sex, were prospectively studied Egﬂl-lg
between September 2002 and October 2005 at the 0] 25k
Departments of Neurology, at the Universities of Dresden e
and Tubigen

* Healthy controls were carefully chosen not to have any
indication of extrapyramidal abnormality.
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* Only patients fulfilling the criteria of probable PD, PSP or | O
3 ) : R oope
MSA were included, patients with significant S 5Al
. ) ==
cerebrovascular or cardiovascular disease were excluded.
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2 phase IV(missing BP increase), Valsalva ratio: compared Qo
with published normative values of Wieling and Karemaker O ==
(1999) and Low (1993).
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1 * We retrospectively reviewed the medical charts of Egﬂl-lg
patients with type 2 diabetes mellitus who were s
. O =4
suspected of having DPN.
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polyneuropathy and those with a history of inherited 025k
neuropathy were excluded s
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1M XHSTAE): Stewart(1992)
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* This is a retrospective review of patients with dysesthesias and
suspected small fiber neuropathy referred for evaluation in the

Autonomic Reflex Laboratory at the Mayo Clinic
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N
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DSFN, Monoclonal gammopathy, CIDP SXI1EHZ HIHAH|Z |

HES~= FEEet BiMIE DiotA=7t?

e oI

fingers, diminished or absent vibratory sensation in their toes,

Thus, patients with reduced light touch in the distal feet and

and reduced or absent ankle reflexes (but with other reflexes | o
. . . . o
3 intact) were included. Patients with one or more of the O .:.U
O==
following were excluded: proprioceptive impairment in the toes,
vibration loss at the ankles, any distal wasting and weakness,
and generalized areflexia.
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1M XHSTAHE): Stewart(1992)
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1XX(ESTAT): Straub(1997)
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* The study population consisted of 165 diabetic 0o
1 outpatients M OfL|2
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* Patients with other than diabetic causes of peripheral
neuropathy, such as alcohol associated neuropathy, HO
3 genetically determined neuropathy, and drug or toxin O Ot
neuropathy were excluded. O ==
* From clinical aspects, these included patients with
obvious neuropathic signs and symptoms.
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1XXESTAT): Straub(1997)
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1XMXHETAE): Sundkvist(1981)
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1XMXH(ESTAE): Sundkvist(1981)
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1XXHETAE): Sundkvist(1982)
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1XXHEHALE): Sundkvist(1982)
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1M XHESTAHE): Sushma(2021)
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* This cross—sectional study was conducted on 141 elderly 0o
1 patients who attended theDepartment of General oo
Medicine over 24 months from October 2016 to m==
September 2018.
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* Qutpatient and hospitalized patients aged more than
orequal to 60 years, of either gender, with or without
symptoms, were included in the study.Patients with
inherited autonomic neuropathies, primarily acquired | O
3 autonomic neuropathy, or acute illness were excluded. goégé
Patients on drugs known to affect autonomic activity,
such as clonidine (a—blockers), propranolol (8-blockers),
cisplatin, and vincristine (chemotherapeuticagents), were
also exempted.
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1XMIHETAL): Sushma(2021)
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* Exclusion criteria for cases included Parkinson’s Ho
3 diseasepatients, patients of Parkinson plus syndrome [ OtL|2
other than MSA andpatients not giving consent for the O =4
study
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* Valsalva test was performed at 40 mm Hg for 15 s and Ho
2 highest RR intervalat rest and the lowest during the test Qo
was compared and a ratio of not more than 1.5 was O =4
considered to be positive
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* Machado-Joseph disease* 159, ALHAT 34H
*a rare autosomal dominantly inherited neurodegenerative CJ Ol
1 disease that causes progressive cerebellar ataxia,[1][2] which gggi
results in a lack of muscle control and coordination of the -
upper and lower extremities.
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* Patients and controls had no clinical evidence of HO
3 neuropathies or carpal tunnel syndrome by nerve ] 0fL|2
conduction studies, and none were taking sedative or O ==
cardiovascular drugs that might affect autonomic function
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* The inclusion criteria included age above 18 years old,
previous diagnosis of diabetes mellitus, and being able to
fulfil the CARTs and the SUDOSCAN test successfully. WO
3 The exclusion criteria included previous diagnoses of Qo
cardiovascular disease, cancer, severe psychiatric O =4
disturbance, pregnancy and chronic kidney disease with
an estimated glomerular filtration rate (eGFR) less than
60 ml/(min1.73m2).
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e The abnormal result of Valsalva ratio is less than 1.21. Al
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* CARTSs, |nclud|ng heart rate variability due to Valsalva 0o
2 maneuver (Valsalva ratio), heart rate (HR) response due WOl
to deep breathing (HRB) and HR response due to O =4
standing up (HRS) were conducted by physicians
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* Patients were excluded if they had arrhythmia or any
severe illness, such as heart failure, liver cirrhosis, .8“'_
3 alcoholism, severe infection, or malignancy. Patients with g%!é

renal impairment (estimated glomerular filtration rate
[eGFR] ,60 mL/min/1.73 m2) were excluded.
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